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Background- 1 Disease outbreak 

In fall 2013, mortality outbreak in FW Rainbow trout. 

Diagnostic  show no significant known pathogen 

Inflammatory lesions in the heart similar to the ones observed with PRV/AS 

Olsen et al.,2015 
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Background-2 Epidemiology 

. 

Olsen et al.,2015 
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Detection of new viral PRV-like viral RNA  

 

Background-3 Aetiological agent? 

Olsen et al.,2015 
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High load of PRV-like viral RNA in Blood cells 

• Affected RT characterized by Anemia and lesion in heart 

PRV-AS Wessel Finstad et al., 2014 

mailto:niven@vet.dtu.dk
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Experimental work: 

• Cooperative project between NVI and NMBU-Oslo and DTU-VET EURL 
Copenhagen to: 
 

– AT DTU: 

 - confirmation of new viral aetiological agent causing disease in RT 

 - pathogenicity assessment of new disease 

 - pathogenesis investigation to provide guidelines for diagnostics 
   procedure 
 

      - AT NVI-NMBU: 

 - Assess risk for Atlantic salmon production for new viral 
 disease 

  

      - JOINT EFFORT; investigate immune response in AS and RT to PRV-
 like infection 
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1st  Trial: 
 Production of reference material 
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1st trial – How do we produce infectious 
material of a virus that is not cultivable in 

vitro? 

• Infected blood from preliminary trial produced at NVI 

• 15 adult rainbow trout 250-300 gr 

• IP injection 

• Weekly monitoring of Ct values in blood samples 
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1st trial- Results   

• 1 dead fish, qPCR for PRV-om positive in heart, spleen, kidney and blood 

• 3-4 W.P.I peak of virus in blood 

  1 wpi 2 wpi 3 wpi 4 wpi 

sample 1 33,26 31,24 21,13 19,93 

sample 2 25,48 33,04 45 23,26 

sample 3 45 45 19,48 20,62 

sample 4 45 45 45 22,94 

sample 5 45 30,76 21,54 23,56 

sample 6     18,37   

sample 7     23,12   

sample 8     18,98   

sample 9     26,23   

sample 10     45   

sample 11     20,68   

sample 12     21,8   

sample 13     20,84   

sample 14     20,4   

Dead fish 3w.p.i. 
Heart 
26.28 

kidney
28.96 

spleen 
29.18 
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2nd Trial:  

Challenge model and long term 
pathogenesis study 

- 

Can we reproduce the disease in 
experimental conditions? 
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Trial design  

NEGATIVE 
CONTROL 

 

2x Exposed fish 
 

Early 
Stage 

 

Exposed + 
stress test 

NEGATIVE 
CONTROL 
stress test 
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M&M 

Groups 

 

30 Virus Y injected shedders + 30 cohabitants 

 

30 Virus Y injected shedders + 30 cohabitants 

 

40 Mock infection shedders + 40 cohabitants  

 

40 fish Virus Y injected for early stage infection 

studies 

 

10 (5 shedders+ 5 cohab)+10 (5 shedders+ 5 cohab) 

from tank 1 and 2 12 WPI 

• Shedders injected IP with 0,1mL of inoculum and adipose fin clip 
for tagging (mock infection was performed with naive blood 
diluted in L15 media); 

• Shedders and Cohabitants were kept in cohabitation for 14 
weeks and sampling was performed in pre determined time 
points. 
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Sampling-time points 

Week   0 1 2 3 4 5 6 7 8 9 10 
Stress-
test 

11 12 13 14 

Treatment Total #/gruppe 

# RT/ cohabitants 30 5 5 

# RTshedders injected i.p. 30 5 5 

# RT/ cohabitants 30              5        5           

# RT/shedders injected i.p. 30    5 5 

From each tank 5 shed + 5 
cohab are moved 

20 
(5shed+ 5 

cohab) 
 

(5shed+ 5 
cohab) 

# RT/ cohabitants 40         10              20    10    10 

# RT/shedders injected i.p. 40 10 

RT injected for early stage 40 5 5 5 
Tank 
termi
nated 

Total # 240 30 10 10 10 20 20 
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Number Preservative Organ Code User  Analysis 

1 Heparin Blood BL DTU  Virus y qPCR 

2 RNALater Gills GI NVI  Virus Y qPCR + immune gene expression 

3 RNALater Heart HE NVI  Virus Y qPCR + immune gene expression 

4 RNALater Spleen SP NVI  Virus Y qPCR + immune gene expression 

5 RNALater Liver LI NVI  Virus Y qPCR + immune gene expression 

6 RNALater Pancreas PC NVI  Virus Y qPCR + immune gene expression 

7 RNALater Mid-gut MI NVI  Virus Y qPCR + immune gene expression 

8 RNALater Head Kidney HK NVI  Virus Y qPCR + immune gene expression 

9 RNALater Muscle MU NVI  Virus Y qPCR + immune gene expression 

10 Formalin Organpacket * F NVI  Histopathology  

11 L15 Blood BL –  B DTU  BACKUP -80 

12 L15 Gills GI –  B DTU  BACKUP -80 

13 L15 Heart HE-   B DTU  BACKUP -80 

14 L15 Spleen SP – B DTU  BACKUP -80 

15 L15 Liver LI –   B DTU  BACKUP -80 

16 L15 Pancreas PC-   B DTU  BACKUP -80 

17 L15 Mid Gut MI –  B DTU  BACKUP -80 

18 L15 Head Kidney HK – B DTU  BACKUP -80 

19 L15 Muscle MU - B DTU  BACKUP -80 

Sampling-Tissues analysis 
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GILL 

2nd arch- 

whole or 
piece at 
least 1 cm 

HEART 

Include 
atrium, b.a. 
and 
ventricle 

 

 

SPLEEN 

 

In general: Piece thickness 3-4 mm, 10 x formalin to organs 

LIVER  

 

PYLORIC  

CAECA 

KIDNEY 

mid-part 

  

MUSCLE 

Include 
sideline, 
red and 
white 
muscle 

INFECTION TRIAL – rt/virus Y - HISTOPATHOLOGY 
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VIB/abo 

Instruction from A.B.Olsen 
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• Blood qPCR to detect viral load according to protocol of  Olsen et al.,2015 

 

 

 

 

 

 

 

• Heart tissue qPCR for virus load and Histopathology, IHC (at NVI) 

• Spleen tissue for immune gene response 

Sampling-Tissues analysis 

  Name Sequence 5´- 3´ 

Forward primer ORMV_1F   TCG TGG TTC CAA TGA CAG 

Reverse primer OMRV_1R  CCA ACC ACT AAA ACC GAG 

Probe OMRV probe  FAM-ACG CCT TAG AGA CAA CAT GCG AAG –BHQ-1 
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2nd trial - Results 

During 14 weeks trial only 1 shedder 25 days post infection (3-4wpi), 
which later had the infection confirmed by RT-qPCR on the heart, spleen 
and kidney tissues. Findings included pale gills, ascites and hemorrhages 
(similarity with gross lesions described in field outbreak). 

 

Dead fish 3w.p.i. 
Heart 
26.79 

kidney
23.55 

spleen 
24.88 

Experimentally infected fish 
Diagnostic case 

http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.polartrec.com/expeditions/biology-of-antarctic-fishes/journals/2011-05-06&ei=AZ9VVZfWC6HQygP_sYDABw&psig=AFQjCNG9W0-IUPR1Z_9GZjjAomyu1E52Bw&ust=1431760999028327
http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://no.wikipedia.org/wiki/Regnbue%C3%B8rret&ei=2Z9VVab7F8jjywPxzoDwBg&psig=AFQjCNGJrb62yARZ--E4jkDbFORgCNH6Ig&ust=1431761213005719
http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.fis.com/fis/worldnews/worldnews.asp?monthyear=&day=30&id=62531&l=e&special=&ndb=1 target=&ei=9qFVVcT1NaSvygOs7oHQBw&psig=AFQjCNEyyA9ok5IdC3JerF8QwGp5mEH7rA&ust=1431761737862879
http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.slideshare.net/EveFisher/histopathological-kidney-honours-powerpoint&ei=DJ5VVZzuA6SAywOdtYCABw&psig=AFQjCNGpoK2VLvrm4azKo8joan2KXkvN5Q&ust=1431760760819794
http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.vetinst.no/Nyheter/Gjellesjukdommar-hjaa-oppdrettslaks-i-sjoe-har-fleire-aarsaker-og-foerer-til-store-tap&ei=zaRVVfHuD4ORsgHs4YLwCg&psig=AFQjCNE8ZVrXvcZ7dWFceqsPvTIz15aKjg&ust=1431762480566945
http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.miljolare.no/tema/planterogdyr/artikler/marint/torskehode.php&ei=S69VVaK6OYOiyAOKu4GgCQ&psig=AFQjCNGKVCWqzbX8NtmmTeDPyMUHASKV8w&ust=1431765182685953
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Virus Kinetics Heart and blood 

2 ”waves” of infection 4wpi peak in shedders; 6wpi peak in the cohab. 

4wpi shedders peak of virus in blood and heart; in 6 weeks fish clear the 
infection.  

6 wpi cohab peak of virus in blood and heart; still positive 14 wpi 
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Histopathology  

Field Outbreak 

PRV-OM 

RT 

Experiment 

PRV-OM 

RT 

Field Outbreak 

PRV-AS 

AS 
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Viral factories in RBC 
PRV-AS in RBC (Finstad et al.2014) 

PRV-OM in RT RBC 
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Conclusion 

• PRV om can infect RT horizontally and induce lesions consistent with field 
cases report 

• It is an acute infection characterized viral peak and clearence (VS PRV-
AS)  

• Under these experimental conditions, mortality is low 

• Blood and heart are target organs for sampling for diagnostics and 
surveillance  
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Outlook 

- Survey in Europe to describe prevalence? 

- Vertical transmission? 

- It is now possible to cultivate PRV-as in vitro, investigate PRV-om 

- Use PRVom as vaccine for PRV as? 

 

17/04/2008 Presentation name 24 DTU Vet, Technical University of Denmark 

Thanks to all people that contributed into 
this project 

Anna Alencar 

Susie Sommer Mikkelsen  

Niels Jørgen Olesen 

Morten Bruun 

Torsten Boutrup  

 

 

Torunn Taksdal 

Anne Berit Olsen 

Maria Dahle 

 

 

 

Oysten Wessel Finstad 

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKPQ8KmDlckCFUqmcgodT8UGRg&url=http://www.vet.dtu.dk/english&psig=AFQjCNEvPlUe-2I5DgXq03pz90fBchzPRA&ust=1447766143386845
http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI7wzbuDlckCFQeBcgod-b0BoQ&url=http://www.vetinst.no/eng/&bvm=bv.107467506,d.bGQ&psig=AFQjCNFaj_frXRSLaeY7ypME22-ewSEieg&ust=1447766181706785
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Thanks for your attention 
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2nd trial – Results 
Stress test 

• 10 fish from each replicate of the treated fish and 20 fish from the 
controls were net for 1 min. Fish were placed in 2 tanks respectively and 
sampled in the following week. 

• Negative fish always tested negative, whereas only 1/5 fish blood tested 
for cohab and shedder tested positive 2 weeks post stress and; 2/5 fish 
blood tested positive 4 weeks after stressed. 

 

 

This stress test does not seem to boost the infection; other options 
(salinity) could be considered in the future 
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PRV in AS and PRV-2/Virus Y in RT 

DAFINET 17-18 November 2015 
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PRV 

spleen shedders PRV

spleen cohabs PRV
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Virus Y 

blood cohabs VIRUS Y

blood shedders VIRUS Y
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2nd trial - weight 
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