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History of Rs in Iceland 

 

• 1968 

– first detection 

• 1985-92 

– epidemic on 4 big farms 

• 2003-09 

– epidemic including 18 farms 

• 2006-2009 

– ratio of pos samples in wild salmon brood fish increases  
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Surveillance practices: 
Aquaculture 

Brood fish – a proportion of females 
Wild brood fish for restocking 

Brood fish – every female 
 

Farm A, landbased. 
Salmon fingerlings 

wild parents 

Group 1: BKD in August 2003 
Group 2: BKD in January 2004 
Group 3: BKD in March 2004 

Groups 1-3 transported 
in June 2003 

Farm B 

Wild broodfish 
in tank outside 

2000-2003 

Farm C 

Group  4 transported 
in June 2003 

Fingerlings from 
a clean farm 

August 2003 

Group 5 transported 
in November 2003 

Farm D 

Group 4: BKD 
in March 2004 
 

Group 5: BKD 
in January 2004 
 

Spread of BKD in Icelandic fish farms 2003 - 2004 Number of farms infected at any given time 
(50% of all farms were affected). 
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Effects on salmon production 
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Positve Rs ELISA in returning wild broodfish 

sampled for restocking purposes 
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Facilities No. Pos ELISA % 

A 142 89,4 

B 15 46,7 

C 46 37,0 

D 33 12,1 
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Kristmundsson o.fl (2009) Nýrnaveiki í  
Laxfiskum á Íslandi. Veiðimaðurinn, 188, 64-66. 
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Returning salmon caught in one river but 
 kept at different facilities until stripped 

 

 
2013:  incidence of Rs 

 

Aquaculture:  0%   

 

 

Wild broodfish:  3.5 % 
 
Number of fish tested: 664 
Number of rivers: 29  
Positive samples:  13 rivers 
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R.s. projects 
 

• Subjects 

– Species: Arctic charr and Atlantic salmon 

– Infection models: i.p. injection, cohabitation 

– Time 

– Salinity 

– Sampling: kidney, spleen, gut, ovarian fluid 

– Detection: ELISA and PCR methods 
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DNA isolation on FTA cards, for: 
 
Semi-nested PCR 
Primers: Arnason et al. ( 2013) IAS;  26: 49-57 
 
Nested PCR 
Primers: Chase and Pascho (1998). 
DAO; 34(3): 223-9 

DNA purification and PCR tests 
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DNA isolation on FTA-elute cards, for: 
 
Quantitative PCR 
Primers and probe: Chase et al. (2006). 
J Vet Diagn Invest; 18: 375-380 
 

 

Atlantic salmon brood fish (n=40) 
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DNA purification: 2 methods 
PCR: 3 methods 

 

Kidney

Culture - + + - - - - - - + - - - - - - - + - - - + - - - - + - - - - - - - - - - - -

snPCR 5 4 3 - 2 - 2 - - - - 2 1 - - - - - - 2 1 - - - - - - - - - 1 - - - - - - - 2

qPCR 3 3 3 - - - - - 2 - - - - - 1 - 1 - - - - 1 - - - - - - - - - 1 - - - - - - -

Spleen

snPCR 3 5 3 - 1 - 1 - - ND - - - - - - - - - - 1 2 - - - 2 - - 1 - - - 1 - - - - - -

qPCR 3 5 2 2 - - - 1 - - 2 1 - - - - - - - - - - - - - - - - - 1 - - 1 - - 2 - - 2

Mid-gut

snPCR 1 3 - - - - 2 - - 1 - - - - - - - - - - - 2 - - - - - - - - - 2 - - - - - - -

qPCR 3 3 2 2 - - - - - - - - - - - - - 2 - 1 - - - - - - - - - 1 - - - - - - - - 1

End-gut

snPCR ND 5 3 1 - - - - - 3 - 1 - - - - - - - - - - - - - - - - - - - - - - - - 2 - -

qPCR ND 4 2 - - - - 2 2 - - - 2 - - - 2 1 - - - 2 - - - - - - - - - 2 2 - - - - - -
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Cohabitation experiment
Antigens in kidney and serum

PCR results in kidney, spleen and gut

R. salm. Inj. Cohabitation Serum

3.6 weeks 6.6 weeks 9.7 weeks 

pELISA: 
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14.7 weeks 24.7 weeks 34 weeks 

Accumulated death: 0,8% 

pELISA 
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Weeks Positive / 

in cohab total no. 

  3.6  10/12 

 6.6  7/12 

 9.7  8/12 

 14.7  2/12 

 24.7  10/12 

34  7/12 

 
 

  No pos samples 

  Organ snPCR qPCR 

  Kidney 9 9 

  Spleen 9 13 

  Mid-gut 6 9 

  End-gut 5 13 

  Tot 29 44 

Number of fish where either PCR 
was pos in one or more organs 

All organs and both PCR methods 

15 

Possible development of Rs infection / ELISA and PCR results 

Uninfected or 
very low infection 

Expanding 
infection 

Established 
infection 

Last stage 
infection 

Resolving infection 

ELISA- 
PCR- 

ELISA- or low 
PCR – or + 

ELISA + 
PCR + 

ELISA + 
PCR + 

ELISA + 
PCR - 

No single detection method is always „the best one“. 
Various factors may affect the „pattern of results“ obtained. 

Nance et al (2010) 
DAO, 91, 113-119 
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Thank you for your attention 

Thanks are due to: 
 Ívar Örn Árnason 
 Árni Kristmundsson 
 Sigurður Helgason 

- co-workers 
- associates 


