
 

 

Infection with Megalocytivirus pagrus1  
 

Pathogen Information  

1. CAUSATIVE AGENT  

1.1. Pathogen type  

Virus.  

1.2. Disease name and synonyms  

Infection with Megalocytivirus pagrus1 .  

Red sea bream iridoviral disease has been used to 

describe an  infect ion with the M. pagrus1  geno group  

red sea bream iridovirus (RSIV).  Reddish body 

syndrome has been used to describe infection with  

the M. pagrus1  geno group  turbot reddish body  

iridovirus (TRBIV).  

1.3. Pathogen common names and synonyms  

There is n o common name or synonym s for 

M. pagrus1 . 

1.4. Taxonomic affiliation  

M. pagrus1  is a species within the genus 

Megalocytivirus , which is within the  F amily  

Iridoviridae . There are three geno group s of 

M. pagrus1  currently recognised. The geno group s 

are  RSIV, infectious spleen and kidney necrosis virus 

(ISKNV) , and  TRBIV  (ICTV, 2024).  The International 

Committee for the Taxonomy of V iruses recognises 

Megalocytiv irus pagr us1, with RSIV, ISKNV and 

TRBIV geno group s within this species  (ICTV , 2024).  

1.5. Authority (first scientific description, reference)  

Whilst d isease caused by TRBIV  has been reported 

since the 1980s  in ornamental fish  (Go  et al. , 2016), 

the first outbreak of  disease associated with  RSIV 

was record ed  in Japan in 1990 (Inouye et al. , 1992). 

Infectious spleen and kidney necrosis virus was the 

first geno group  of M. pagrus1  identified , and  Chinese 

perch  (Siniperca chuatsi ) was  the first reported host  

of ISKNV  (He et al., 2001; Kurita & Nakijima , 2012). In 

2004, TRBIV was first reported  (Shi et al., 2004).  

1.6. Pathogen environment (fresh, brackish, marine 

waters)  

Infection with M. pagrus1  can occur in freshwater, 

brackish, and marine environments (Johan et al. , 

2020) . 

2. MODES OF TRANSMISSION  

2.1. Routes of transmission (horizontal, vertical, 

indirect)  

Horizontal transmission of M. pagrus1  can occur 

through water, cohabitation, ingestion of infected 

waste, and cannibalism ( Go et al., 2006; Johan et al. , 

2020). More recently, Kawato et al.  (2023) 

demonstrated that the risk of horizontal 

transmission through infected seawater increases 

with increas ing  viral load  in the water . Further, RSIV  

was shown to  be more likely to spread between  

open -system fish farms  through fomites rather than 

seawater  (Kawato et al., 202 5). 

There is no evidence of vertical transmission of 

M. pagrus1 . 

2.2.  Reservoir  

Populations of farmed fish (Kawato et al. , 2023) and 

ornamental fish in the retail trade (Mohr et al ., 2015) 

are known  reservoirs  of M. pagrus1 . 

2.3 . Risk factors (temperature, salinity, etc.)  

Outbreaks of  disease caused by  RSIV have  mostly  

been seen in the summer months  at water 

temperatures of 25°C and above  (Kurita et al., 2012). 

He et al.  (2002) showed tha t ISKNV caused disease 

in Chinese perch  (Siniperca chuatsi ) at temperatures 

above 20°C  only . 

The ISKNV geno group  has been shown to transmit 

between freshwater and marine environments, 

demonstrating a potential pathway for pathogen 

spread between marine and freshwater populations 

through euryhaline species (Go et al., 2019 ). 

Less is known about the epidemiology (including risk 

factors) of TRBIV. This is likely  due  to fewer records 

of disease outbreaks cause d by TRBIV (as opposed 

to RSIV and ISKNV) , and difficulty in obtaining 

TRBIV -positive material for experimental research 

(Mohr et al., 2015).  

3. HOST RANGE  

3.1. Susceptible species  

The host range of M. pagrus1  includes over 

50  species  of marine and freshwater fish  from 

30  families  (WOAH, 2025 ).  
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The TRBIV geno group  mainly infects flatfish  (Shi et 

al., 2004)  but can also cause disease in Barramundi 

(Lates calcarifer ) (Go et al ., 2016; Tsai et al. , 2020).  

The TRBIV geno group  was first  detected in archived 

ornamental fish samples (Go et al ., 2016; Tsai et al. , 

2020).  

The RSIV geno group  is a major pathogen of marine 

farmed fish including Barramundi ( Lates calcarifer ) 

(Girisha et al ., 2020) , red sea bream ( Pagrus major ) 

(Inouye et al.,  1992), barred knifejaw (O plegnathus 

fasciatus ) ( Jung & Oh , 200 0 ), Japanese amberjack 

(Seriola quinqueradiata ) (Kawato et al. , 2021), and 

Pacific bluefin tuna ( Thunnus orientalis ) (Kawato et 

al., 2025) . 

ISKNV is the most detected geno group  in 

ornamental fish including freshwater species of 

cichlids, live -bearers , gourami s, as well as marine 

species like the Banggai cardinalfish ( Pterapogon 

kauderni ) ( Johan  et al. , 2020 ; Yanong & Waltzek, 

2011). It also infect s marine  and  freshwater  farmed 

food fish , including  Chinese perch ( Siniperca 

chuatsi ) (He et al. , 2001) , red drum ( Sciaenops 

ocellatus ) (Weng et al. , 2002 ), Barramundi ( Lates 

calcarifer ) ( Zhu et al. , 2021 ), and Nile tilapia 

(Oreochromis niloticus ) (Figueiredo et al., 202 2).  

3.2.  Affected life stage  

All life stages are affected.  

4.  GEOGRAPHICAL DISTRIBUTION  

The first outbreaks of RSIV, ISKNV and TRBIV  geno group s 

were in Japan and China  (People’s Rep. of)  (He et al. , 2001; 

Inouye et al. , 1992; Shi et al ., 2004). Since then, the 

geographical range of M. pagrus1  geno group s has expanded 

throughout South -East Asia and beyond, having now 

impacted fish in Africa,  Asia , Europe, the Middle East, and 

North  and South America  (Alathari et al ., 2024; Azad et al.,  

2024; Choi et al., 2024; Dinh -Hung et al.,  2024; Fonseca Jr et 

al., 2022 ). 

See WOAH WAHIS ( https://wahis.woah.org/#/home ) for 

recent information on distribution at the country level.  

5. CLINICAL SIGNS AND CASE DESCRIPTION  

5.1. Host tissues and infected organs  

The main organ s where pathology is observed are  

the spleen, kidney, heart, liver, intestine and gill (Qin 

et al., 2023). Hypertrophic cells have been observed 

in the oesophagus , gut, and muscle of moribund 

zebrafish infected with ISKNV (Johan et al., 2020).  

5.2.  Gross observations and macroscopic lesions  

Infected f ish can show no clinical (gross) signs of 

disease. Where present, e xternally visible clinical 

signs includ e severe anaemia  (indicated by pale 

gills) , abnormal swimming, petechiae in the gills, 

enlargement (distention) of the spleen and kidney, 

haemorrhaging of the fins and skin , and protruding 

eyes , ascites and the related coelomic distension  

(Koda et al., 2018; Qin et al., 2023).  

5.3.  Microscopic lesions and tissue abnormality  

Histopathological signs of infection include enlarged 

cells in organs including the spleen, heart, kidney, 

intestine or gills ( Dinh -Hung et al. , 2024 ;Qin et al. , 

2023).  

Enlarged megalocytivirus -infected cells provide the 

derivation of the  name Megalocytivirus  and are 

referred to as ‘inclusion body -bearing’ cells (ICTV , 

2024)  

5.4.  WOAH status  

Infection with M. pagrus 1  is a WOAH -listed disease,  

and as such, should be reported to WOAH in 

accordance with Article 1.1.4. of the Aquatic Code . 

6. SOCIAL AND ECONOMIC SIGNIFICANCE  

Infection with M. pagrus1  can  cause significant mortality in 

commercially important food fish farmed globally, 

including barramundi ( Lates calcarifer ), yellowtail kingfish 

(Seriola lalandi ) yellowfin tuna ( Thunnus albacares ), red 

sea bream ( Pagrus major ), Turbot ( Scophthalmus 

maximus ), and spotted knifejaw ( Oplegnathus punctatus ) 

(Kawato et al., 2017; Kurita et al., 2002; Kurita & Nakajima , 

2012, Liao et al., 2023 ; Shi et al., 2010 ). Susceptible species 

include those farmed extensively in low-income countries 

such as Nile tilapia ( Oreochromis niloticus ) (Alathari et al., 

2024) . Furthermore, M. pagrus1  also negatively impacts 

the global ornamental fish trade (Yanong & Waltzek, 2011) . 

Populations of culturally important species such as 

Murray Cod  (Maccullochella peelii peelii ), a freshwater fish 

native to Australia, experience up to 90% mortality when 

infected with the ISKNV geno group  (Go et al., 2006).  

7. ZOONOTIC IMPORTANCE  

None . 

8.  DIAGNOSTIC METHODS  

8.1. Definition of suspect cases  

Infection may be suspected with the occurrence of 

unusually high mortality rates or the presence of gross 

signs of disease.  

8.2.  Presumptive test methods  

Examination of histological sections from diseased 

fish  can be performed as a presumptive test method 

for M. pagrus1  and may reveal abnormally enlarged 

cells from the spleen, heart, kidney, liver, intestine or 

gill  (ICTV 2024). H istology is unable  to distinguish 

megalocytivirus geno group s. 

https://wahis.woah.org/#/home


 

Infection with Megalocytivirus pagrus1 , updated on 05/03/2026  3 

An immunological influence assay (IFA) has  been 

developed  for the detection of RSIV and ISKNV  

geno group s (Nakajima et al., 1995). 

Sensitive molecular techniques are also available for 

presumptive diagnosis including a conventional  

PCR, nested  PCR,  loop -mediated isothermal 

amplification  (LAMP ), and  real -time  PCR  (Caipang et 

al., 2004;  Kawato et al ., 2021; Mohr et al. , 2015; 

Rimmer et al., 2012).  

The  WOAH ad hoc  Group on Megalocytivirus 

pagrus 1 have reviewed published PCR methods for 

infection with M. pagrus1  including accessibility and 

general performance characteristics, including 

analytical specificity. The following methods are 

currently recommended pending  further evaluation 

through an  interlaboratory comparison.  

1. Koda real -time PCR (Koda et al., 20 23 ) 

2. Cu mmins real -time PCR (K awato et al., 2021) 

3. Rimmer real -time PCR ( Rimmer et al., 2012) 

4. Rimmer conventional nested  PCR (Rimmer  et al., 

2012)  

The first two assays  (1, and 2) are real -time, probe -

based assay s. A ssay  3, the Rimmer (2012) real -time 

PCR , is a SYBR -based assay  and Assay 4 in a nested, 

conventional PCR . These assays will detect 

M. pagrus 1 but will not differentiate geno group .  

8.3.  Confirmatory test methods  

In addition to a primary real -time PCR method, 

conventional PCR and sequence analysis is required 

to confirm infection with M. pagrus1 . Sequence 

analysis is required to determine M. pagrus1 

geno group  (i.e. RSIV or ISKNV or TRBIV).  

9. CONTROL METHODS  

Appropriate biosecurity measures in aquaculture 

establishments before and after stocking are important to 

prevent introduction of significant aquatic animal 

pathogens  (Subasinghe et al., 2023) , including M. pagrus1 . 

Maintaining high water quality when farming susceptible 

species  is important given that o utbreaks of ISKNV  are 

known to  intensify with decreases in water quality (Azad et 

al., 2024).  

Stress is a major  risk  factor  for diseases caused by  

members of the family Iridoviridae (including  M. pagrus1 ). 

Outbreaks of M. pagrus1  are known  to occur on farms  with 

high stocking densities  and fluctuating water 

temperatures (Qin et al., 2023).  

The geno group  ISKNV can be inactivated at pH 11  and  

though UV treatment , under certain conditions (He et al. , 

2002 ). One percent  Virkon also inactivates ISKNV 

(Fusianto et al ., 2019 ), as  well as  a heat treatment of 50°C 

for 30 min utes  (He et al. , 2002 ) or 65°C for 20 min utes  

(Fusianto et al ., 2019 ). The geno group  RSIV can be 

inactivated with a heat treatment of  56°C for 30 minutes  or 

with chloroform or formalin (0.1% ) (Nakajima & Sorimachi, 

1994).  

Formalin -inactivated vaccine is effective to reduce the 

mortality for RSIV and ISKNV and commercially available 

in Japan ( Dong et al., 2013; Nakajima et al., 1999). Breeding 

of an RSIV -resistant strain is successfully reported in red 

sea bream (Sawayama et al., 2019). 

10. TRANSMISSION RISK  

Factors that increase the risk of transmission of M. pagrus1  

include poor water quality, the translocation of clinically 

diseased fish or apparently healthy fish following an 

outbreak.  The transfer of fomites between aquatic 

environments , as well as fluctuations (especially 

increases) in  temperature  also heighten the risk of disease 

spread  (Azad et al. , 2024; Kawato et al ., 2025 ; Qin et al ., 

2023).   

11. ADDITIONAL USEFUL INFORMATION  

Infection with RSIV is  listed by the Network of Aquaculture 

Centres in Asia -Pacific ( NACA ). Infection with ISKNV and 

TRBIV are not NACA listed.  
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