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Ovine progressive pneumonia (OPP) is a slowly
progressing viral disease of sheep that may affect any
of several organ systems of the body. The disease
usually occurs in sheep that are two to four years of
age and may last for several months to a year with
steady progression until death occurs. The clinical
picture can vary from loss of weight ("thin ewe
syndrome") to pneumonia with labored breathing,
congested udder ("hardbag") with reduced or no milk
production, arthritis with severe lameness, or
encephalitis with paralysis of the rear quarters.

As the disease does not result in immediate death,
affected sheep are often culled, causing great difficulty
in assessing losses. In some flocks the loss may be
slight; in others, depending upon the type of
management, breed of sheep, strain of virus and
climatic conditions, there may be extensive financial
loss from lowered production and death. A preventive
program, as discussed later in this paper, is currently
the most feasible way of lowering the cost of OPP to
the industry.

HISTORY

The respiratory form of OPP virus infection in sheep
was first described in the United States in 1923 by
Marsh in Montana and called progressive pneumonia.
Since then, various modifiers such as Marsh's,
Montana, chronic, and ovine have been used in the
name.
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A report from South Africa in 1915 described a similar
condition called "Graaff-Rinet" disease, after the region
where it was found. This condition and the disease in
the United States were compared and considered
identical. A similar infection was described in France in
1940 and called "la bouhite," a local name for
pulmonary lymphoma, and in Holland in 1943 as
"zwoegerziekte," meaning lagging sickness. In Iceland,
a pulmonary form of the disease was identified in 1947
as "maedi," meaning dyspnea or difficult breathing, and
a paralytic form of the disease was identified in 1957
as "visna," meaning wasting. At first the different
Icelandic forms were believed to be separate diseases
but later they were shown to be caused by the same
virus. This resulted in the name maedi-visna that is
used for the disease in many countries.

CHARACTERISTICS OF THE AGENT AND THE
INFECTION

Ovine progressive pneumonia is caused by a lentivirus
(lenti = slow), which is a member of a group of viruses
called retroviruses (retro =reverse). These viruses are
grouped together because
they all contain reverse
transcriptase, an enzyme
necessary for their
replication, and share
similarities in their genetic
makeup and structure. The
retrovirus family of viruses
causes slow progressive
diseases, such as cancerin
humans, cattle and cats;
anemia in horses; arthritis
in goats (CAE).

Lentiviruses have evolved into some very complex
relationships with their hosts. Many viruses and
bacteria affect only one body system and cause rapid
disease with death or recovery of the host. In contrast,
lentiviruses can induce disease in many body systems
and establish lifelong infections that may or may not
cause death. They do this by infecting and interfering
with the immune functions of specialized cells, called
macrophages and lymphocytes, and by changing their
surface proteins to escape neutralizing antibodies.
Both viral strategies prevent the host from clearing the
virus from the body. They also make the development




of vaccines against lentiviruses a very difficult
challenge for scientists.

Although studies have shown conflicting results, some
breeds of sheep probably are more susceptible than
others to the effects of OPP virus and some strains of
virus probably cause more disease problems than
others. Sheep of the Texel, Border Leicester and
Finnish Landrace breeds appear to develop more
frequent and more severe OPP virus-induced disease
than do other breeds, such as the Columbia,
Rambouillet and Suffolk. All breeds of sheep produce
antibodies against the virus but the antibodies are not
protective.

PREVALENCE

Except for Australia and New Zealand, the virus and
disease are present in all major sheep producing
countries of the world. Infection is common in all ages,
breeds and sexes of sheep throughout North America.
The proportion of sheep with serum antibodies to the
virus ranges from 1 to 70 percent in different regions of
the United States. Antibodies are found most
frequently in sheep of the western (30 to 67 percent)
and Midwestern states (30 percent) with the lowest
occurrence in the southern states (Texas 1 percent). A
recent study found a 49 percent positive rate in the
Rocky Mountain Region, whereas the northeastern
region had the lowest rate, 9 percent.

Within a geographic region, positive sheep are not
uniformly distributed but are concentrated in some
flocks. One ldaho flock, composed of several breeds
(Rambouillet, Targhee, Columbia, Polypay and Suffolk)
has constantly had an infection rate of 47 percent for
over a decade (1978-1988). Prevalence has been
shown to increase in a flock with age of the sheep and
length of exposure. There are no sex differences in
infection rate.

CLINICAL SIGNS AND LESIONS

Sheep that are infected with the virus can exhibit a
wide range of clinical signs. During early stages of
infection no signs of disease are apparent. As time
passes (two or more years) multiple signs and lesions
may become apparent and can be attributed to

involvement of one or more organ systems. In
individual sheep, signs and lesions may occur alone or
in any combination and are often accentuated around
lambing time or during other times of stress. However,
most infected sheep don't exhibit clinical disease.

A major sign, often the first, is a general loss of body
condition often referred to as "thin ewe syndrome" .
The weight loss is progressive and occurs despite a
normal appetite. The exact cause of this ill-thrift is not
understood.

Clinical signs attributable to involvement of the
respiratory tract are commonly associated with the
disease. The rate of breathing at rest is increased and
when moved the affected sheep ("lungers") tire easily
and trail their flockmates. In the final phases of the
disease, affected sheep will lie down much of the time.
Coughing occurs when there is secondary pneumonia
but nasal discharge is not often observed.

Respiratory tract signs are caused by changes within
the tissues of the lungs. The membrane between air
and blood, through which oxygen and carbon dioxide
pass, becomes thickened with accumulations of
lymphocytes and macrophages, scar tissue, and
smooth muscle. These changes progressively inhibit
exchange of gases. At death the lungs are two to three
times normal weight, have a non-elastic, rubbery
consistency and are a dull grayish blue to grayish
brown color. Nodules, up to one-eighth inch in
diameter, can be seen on the surface of the lungs and
felt within the lung tissue. These nodules are located
around the smaller airways and blood vessels of the
lungs and consist of accumulations of lymphocytes.

The OPP virus also can affect the udder of the ewe
causing it to enlarge and become firm ("hard-bag").
Milk flow is reduced because of swelling and the
accumulation of lymphocytes and macrophages in the
tissues surrounding the milk ducts. Some affected
ewes do not produce enough milk, especially early in
lactation, to nourish a lamb. The udder is not hot and
painful nor are there abnormal milk secretions as seen
with bacterial mastitis. All hardbag or firm udder is not
caused by OPP virus infection: other causes are plant
estrogens, hormonal imbalance and bacterial
infections. With the latter causes, the firmness is
usually reversible, with milk secretion increasing a few
days after lambing or treatment. Hardbag caused by
OPP virus is generally irreversible, although milk
production usually increases slightly a few days after
lambing, probably because of reduced swelling.

Arthritis may be associated with OPP virus causing
lameness and swelling in one or more joints. "Knee"
joints of the forelimbs and hock joints of the rear limbs
are most commonly affected. This arthritis causes the
joint capsule to thicken and become mineralized and
the joint cartilage and bone to deteriorate. The longer
the arthritis is present, the more marked is the damage
to the cartilage and bone of the joint. Microscopically,
lymphocytes and macrophages, as observed in the







