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Importance

Porcine rubulavirus infection, or “blue eye” disease, is an illness that has been
reported only from Mexico. This virus, which affects pigs, first emerged in the 1980s
and has since become a serious concern for the Mexican swine industry. Blue eye
disease is typically characterized by encephalitis, respiratory disease and high
mortality in young piglets, self-limited respiratory disease in growing pigs and
reproductive failure in adults. There have been occasional reports of more severe
outbreaks, with neurological signs in weaned and adult swine. Corneal opacity, the
sign for which the disease is named, occurs in only a small number of animals.

Etiology

Blue eye disease is caused by porcine rubulavirus, a member of the genus
Rubulavirus in the family Paramyxoviridae. This virus is occasionally called the La-
Piedad-Michoacan paramyxovirus. There are a number of viral strains, which can
differ in virulence.

Species Affected

Domesticated pigs are the only known hosts for porcine rubulavirus. The
susceptibility of other members of the pig family is currently unknown.

Zoonotic potential
While a recent study found antibodies to porcine rubulavirus in a small
percentage of Mexican veterinarians, there is currently no evidence that this virus
affects humans.

Geographic Distribution

Blue eye disease has been reported only from Mexico. It is endemic in the central
and west-central regions, which are the major swine-producing areas, and serological
evidence of infection has been reported from 16 of the 32 Mexican states.

Transmission

Porcine rubulavirus seems to be spread mainly by the respiratory route. Direct
contact is not required for transmission, and aerosols are thought to be significant.
Infectious virus has also been found in urine and semen, and the virus can be
transmitted to the fetus in utero.

In recovered pigs, porcine rubulavirus has been isolated intermittently from semen
for up to 7 weeks after experimental inoculation, and from the testes and epididymis for
as long as 20 weeks. Viral RNA was occasionally detected in semen samples during the
latter period. No infectious virus has ever been isolated from other tissues in pigs after
recovery from the acute illness; however, viral RNA was found in numerous organs,
tissues and cells (including peripheral blood mononuclear cells) for as long as 13
months, and intermittently in serum for 2 months. In one study, viral RNA was also
recovered from the internal organs of sentinel pigs that had been co-housed with
recovered pigs for at least 4 months. None of the sentinel pigs developed clinical signs
or antibodies to the virus, and live virus could not be recovered.

Paramyxoviruses are readily destroyed by light, heat and drying, and they are
normally short-lived in the environment. However, a recent study found that an avian
paramyxovirus persisted in distilled water for prolonged periods, especially at 4°C.

Disinfection

The disinfectant susceptibility of porcine rubulavirus has not been published, but
members of the Paramyxoviridae are usually susceptible to many different agents
including sodium hypochlorite, sodium hydroxide, aldehydes (e.g., glutaraldehyde,
formalin), iodine, chlorhexidine, detergents, oxidizing agents and low pH.

Incubation Period
Experimentally infected piglets developed clinical signs after 3 to 5 days.
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Clinical Signs

In suckling piglets < 3 weeks of age, blue eye disease
is characterized mainly by encephalitis and pneumonia.
Typically, the illness begins with the sudden onset of
nonspecific systemic signs (fever, depression, anorexia,
prostration), followed by progressive neurological signs
that may include ataxia, muscle tremors, abnormal posture,
rigidity primarily affecting the hind legs and
hyperexcitability. Some piglets may have a nasal discharge,
dyspnea, constipation and/or diarrhea. Approximately 1-
10% develop unilateral or bilateral corneal opacity,
characterized by anterior uveitis and corneal edema. Piglets
may also have other ocular signs, including conjunctivitis,
nystagmus and apparent blindness. The fatality rate is
usually high, especially in animals < 2 weeks of age, with
some piglets dying within 48 hours of the initial signs.

Young pigs that are more than 30 days old usually
develop a mild to moderate respiratory illness, with signs
that may include fever, anorexia, coughing, sneezing and
conjunctivitis. Corneal opacity may be seen in some
animals. Neurological signs are uncommon in this age
group, but have been reported in some outbreaks. They
ranged from relatively mild signs (e.g., occasional
depression, ataxia, circling or swaying of the head) to
severe neurological disease.

Older pigs typically develop reproductive failure.
Common reproductive signs in sows include decreased
conception rates, abortions, increased stillbirths and
mummified fetuses. Epididymitis, orchitis, and temporary
or permanent reductions in semen quality can be seen in
boars. Some adult pigs do not seem to have systemic signs,
but fever, mild anorexia, conjunctivitis, constipation and/or
corneal opacity have been reported in others. Neurological
signs seem to be uncommon, but they have been described
in a few outbreaks.

Post Mortem Lesions

The typical lesions in suckling pigs are interstitial
pneumonia and non-suppurative encephalomyelitis. Gross
lesions may include signs of multifocal lobular pneumonia
(mainly in the anterior and ventral lobes), congestion in the
brain, and conjunctivitis and chemosis in the eye. The
peritoneal cavity sometimes contains a small amount of
fluid with fibrin. Severe epididymo-orchitis is the primary
lesion in most boars. The testes may be atrophied. Lesions
reported in experimentally infected gilts included focal
congestion and hemorrhages in the placenta and
endometrium. Fetuses may be dehydrated or mummified, or
smaller than normal with dermal ecchymoses. Abnormal
fetuses are interspersed randomly with normal fetuses.

Diagnostic Tests

Porcine rubulavirus can be isolated from nasal and oral
secretions in acutely affected animals, and from semen
samples in boars. It may also be found in the blood. At
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necropsy, this virus can be recovered consistently from the
brain and tonsils of piglets, and sometimes from other
organs including the lungs, spleen, liver, kidney and
retropharyngeal lymph nodes. It was detected in the lungs,
tonsils, placenta, reproductive organs and lymph nodes of
experimentally infected gilts. Porcine rubulavirus can be
isolated in pig kidney cell line (PK-15) cultures, other pig
cell lines and primary cultures, baby hamster kidney cells
(BHK 21), Vero cells and chick embryos. PK-15 and Vero
cells are reported to be used most often in Mexico. A rapid
diagnostic test, which uses immunostaining to detect viral
antigens in impression smears (e.g., lung, midbrain or
olfactory bulb), has also been described. RT-PCR assays
have been developed, although they seem to be mainly used
in research at present.

Most clinical cases in Mexico are diagnosed by
serology. Tests that may be available include
hemagglutination inhibition, virus neutralization, indirect
immunofluorescence and enzyme-linked immunosorbent
assays (ELISAs). Hemagglutination inhibition is reported
to be the most commonly used diagnostic test in Mexico.
Widespread seroprevalence is likely to complicate
serological diagnosis unless rising titers are employed.

Treatment

There is no treatment for blue eye disease, other than
supportive care.

Control

Disease reporting
Veterinarians who encounter or suspect porcine
rubulavirus infection should follow their national and/or
local guidelines for disease reporting. In the U.S., state or
federal veterinary authorities should be informed
immediately of any livestock disease suspected to be exotic.

Prevention

There is little or no information about measures being
used to control porcine rubulavirus in Mexico. As with any
contagious viral disease, guarantines, movement controls
and other biosecurity measures would be needed to stop its
spread. Quarantining new additions to a herd is likely to be
helpful for uninfected herds in endemic regions; however,
there is little information about how this virus spreads from
herd to herd. The presence of nucleic acids in the tissues of
recovered pigs and contact sentinel pigs raises concerns
about the possibility of persistent infections, although no
infectious virus has been recovered from convalescent pigs
(except from semen up to 7 weeks). Artificial insemination
may be a concern unless semen samples are tested.

At least one commercial inactivated vaccine is
available in Mexico. There are no publications describing
its efficacy.
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Morbidity and Mortality

Porcine rubulavirus is reported to be common in
Mexico; up to 20-40% of pigs are seropositive in some
areas. Outbreaks can be seen throughout the year, but they
are most common from April to July. Most acute outbreaks
in naive herds appear to be self-limiting, with the mortality
rate usually rising and falling within 2-9 weeks. However,
the virus may continue to be maintained on the farm after
its introduction.

In commercial breeding operations, the disease is
usually noticed first in the farrowing unit, where large
numbers of young piglets may die from encephalitis.
Typically, 20-60% of the litters are affected, with an overall
morbidity rate of 20-50%. Piglets are most severely
affected during the first 3 weeks of life, especially during
the first 2 weeks. In fully susceptible litters, 90-100% of the
piglets may die during the first few days of life, with
mortality rates falling in older piglets. Infections in weaned
animals are often mild. On most farms, the morbidity rate in
young pigs > 30 days of age is approximately 1-4%, and
mortality is low or absent. Blue eye disease does not
usually cause significant systemic illness in adult sows and
boars, but reproductive losses are common. A decrease in
the conception rate can persist for 6-8 months.

More severe outbreaks have been reported
occasionally, with neurological signs in weaned and
growing pigs and/ or adults. In 2000-2003, outbreaks on a
number of farms were characterized by a 30% increase in
mortality among growing pigs and > 15% increased
mortality in adult breeding females. Some viruses from
recent outbreaks appear to differ genetically from older
strains, and some authors speculate that certain genotypes
may be associated with unusually severe outbreaks.
However, other factors, such as poor nutrition and co-
infections, could also be involved. One recent experiment
compared older and newer strains in young piglets, and
found that a virus from 1984 was at least as virulent as a
strain isolated in 2013, and more virulent than another
recent strain. Comparative studies have not yet examined
the viruses isolated from unusually severe outbreaks.

Internet Resources

Porcine Rubulavirus Infection
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