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Ovine pulmonary adenocarcinoma (OPA) is an infectious lung disease 
of sheep:

Lung fluid

• Deaths
• Unexplained loss of condition  
• Breathing difficulty 
• Excessive fluid from the nose
• Pneumonia





Clinical signs are generally not apparent until the 
tumours are very large. 

Normal Early OPA Adv.OPA



How much of a problem is OPA ?

Accurate figures not known:
Found throughout the UK
1% in an abattoir study of cull sheep
6% in a fallen stock study
1-2% in most affected flocks (can be >6% per yr)

Definitely a disease causing concern 
to flock owners in recent years

Economic drain
Welfare issue
Wasted GHG emissions



OPA is caused by Jaagsiekte Sheep Retrovirus (JSRV)

Cell derived lipid bilalyer
SU – surface component
TM – transmembrane 
MA – matrix protein
CA – capsid protein
NC – nucleocapsid protein
RNA
PR - protease
IN – integrase
RT – reverse transcriptase

pro pol orf-x env
gag



Virus is produced by the 

tumour cells into the lung 

secretions Lung fluid contains 107-109   
virus particles per ml. 

Transmission of OPA 



Even without apparent lung fluid, 
infection can spread within the 
flock.  

. 
Sheep that appear to be 
completely healthy can 
carry and pass on the virus.



JSRV can be 
transmitted from ewe 
to lamb by close 
contact and in milk. 

When the ewe has clinical OPA, 
JSRV can be transmitted to the 
foetus in utero.

Transmission of OPA 



No Treatment.
No vaccine.
Instead, to reduce the risk of transmission we need to identify 
sheep with OPA as early as possible and remove them from the 
flock.



On-farm ultrasound scanning

There are no good laboratory diagnostic tests for pre-clinical OPA.

Currently the best option is ultrasound scanning of the chest
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Individual farms
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Whole flock test-and-cull with 6-12mo repeat screening  

We started with 20 project flocks. 10 continued for 4 years or more.

screened 2x per year
screened once per year



 Efficacy of on farm ultrasound scanning

Sensitivity

0.76 (95% CI: 

0.72-0.79) to 
0.99 (95% CI: 

0.97-0.99). 

very few positives (>1cm) 
were missed

Specificity
0.998 (95% CI: 

0.998-0.999) 

negative diagnosis is nearly 
always correct

Efficacy will vary with different scanners 
Also depends on other respiratory disease 
prevalent in the flock.

Discuss in advance re: culling decisions



• Ultrasound screening looks useful for most flocks.
• to help to reduce disease prevalence (and therefore risk of 

passing on disease)
• or to show that a flock is low risk (several negative whole flock 

scans)

• BUT the results must be interpreted properly
• A single scan is a snapshot -“the vet did not find a lesion in the scannable region 

of the lungs of that sheep on that day”. 
• To reduce risk of spreading OPA all sheep in the flock should be scanned and 

positives should be removed.   Scanning only sale sheep should not be 
considered sufficient.

• Sheep with pre-clinical OPA are a risk of transmission to others in the flock and 
especially to their lambs



Assurance-type schemes?
Next ......

Eradication ?  

▪ Ultrasound scanning (& 
PME) 

▪ PME of a proportion of 
the flock

▪ Follow up of cull ewes & 
fallen stock

▪ Pathology 
confirmation

PME= post mortem examination

The SG working group on OPA is discussing 
how a potential assurance scheme could 
work and who would run it

Meanwhile it is important to share the message about how to properly 
interpret ultrasound scanning results





https://www.youtube.com/watch?v=d_pMIDepay4

To find out more about on-farm scanning 
Search for “Moredun OPA control youtube”



Other OPA research at Moredun:

Transmission
How much virus is produced at different disease stages?
Is virus from exhaled air more infectious than virus in lung fluid?
Diagnostic tests
Vaccination
Understanding pathogenesis
Why do some but not all JSRV infected sheep develop OPA?
What is the difference in tumours that are controlled and 
tumours that develop rapidly?  -immune cells in and around the 
OPA tumours.  Gene expression profiles.
One Health- OPA as a model of human lung cancer



Thank you for listening
Any questions?
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