
FINAL REPORT 

This report contains a summary of ASSESSMENT OF THE CAUSE OF THE FISH KILL IN LAKE 

PALIC AND LAKE LUDAS in year 2020. Reported fish kills are investigated by Institute of 

Veterinary Medicine of Serbia (NIVS) staff and JP Palic-Ludas cooperating professionals. After 

the completion of investigations, a cause is determined for fish kills. The data presented were 

gathered from field investigations and laboratory analyses. 
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Conclusions based on field and laboratory investigations 

Based on the field findings and laboratory examination of fish samples collected during the 

field investigation, the NIVS has confirmed an outbreak of Herpesviral hematopoietic necrosis 

(HVHN) disease caused by CyHV-2 in LAKE PALIC AND LAKE LUDAS.  

Based on the field findings and laboratory examination, Herpesviral hematopoietic necrosis 

(HVHN) caused by infection with Cyprinid herpesvirus-2 (CyHV-2), family Alloherpesviridae, 

genus Cyprinivirus HAS BEEN CONFIRMED as the cause of the clinical signs and mortality 

observed in Prussian carp, Carassius Gibelio (Bloch, 1782) in LAKE PALIC AND LAKE LUDAS. 

The following parameters were used to confirm the disease: 

o Presence of characteristic lesions in diseased fish. 

o Presence of lesions on histological sections. 

o Development of cytopathic effect (CPE) on common carp brain (CCB) cell line. 

o Identification of genomic DNA specific to CyHV-2 by polymerase chain reaction (PCR). 

o 100% Sequence identity with CyHV-2 DNA polymerase gene in NCBI GenBank. 

Additional conclusions: 

• Fish kills in 2020 affected only one species of fish, Prussian carp, Carassius Gibelio (Bloch, 

1782). Other fish species and non-piscine species were NOT affected during outbreak. 

• All age classes of Prussian carp were affected by CyHV-2. 

• HVHN disease outbreak with high mortality in Prussian carp occurred when temperature 

of the water ranged between 20oC and 25oC. When water temperature rises above 25oC, 

the fish mortality rates decline. 

• During outbreak, secondary bacterial, parasitic and fungal infections were detected. 

• Isolated bacteria represent normal bacterial flora of fresh water, often acting as an 

opportunistic pathogen to fish under stress conditions. 

• Four species of parasites were detected from Prussian carp: Philometra sp., Dactylogyrus 

sp., Gyrodactylus sp. and Lernaea cyprinacea. The infection sites included the skin, fins and 

gills. Parasites often exist in a dynamic equilibrium with their hosts. They are rarely able to 

cause high mortality in fish, usually they can cause mechanical damage such as 

proliferation and fusion of gill lamellae and tissue replacement by the occupying parasite, 

physiological damage including cell proliferation, immunomodulation, change in the fish 

body condition or negative behavioural responses. 



• Saprolegnia spp. are classified as Oomycetes and are ubiquitous water molds. Infections 

of fish are the result of opportunistic colonization of damaged skin due to trauma, poor 

husbandry, or concurrent primary infection. 

• Other fish viruses were not detected. 

• Outbreaks of the HNHV disease caused by CyHV-2, with mass mortality of Prussian carp, 

were detected in Accumulation lake "Zobnatica" 45°51'32"N 19°37'10"E in surrounding 

area (distance less than 50 km) at the time of outbreak in Lake Palic. The intensity of 

disease was high, with mass mortalities of all age categories of fish. The CyHV-2 was 

detected and mortality was present in Prussian carp only. In previous years, mortalities of 

Prussian carp were recorder in many locations. We may conclude that this virus is 

widespread in this area, and possibly under-reported, due to commercial insignificance of 

the Prussian carp in aquaculture. 

• The sampling and analysis were performed for Palic lake, but the mortality (dead fish 

floating) was visible at the same time to similar extent also in lake Ludas. Based on this, we 

have concluded that same causative agent is responsible for fish kill in lake Ludas. 

• CyHV-2 can become latent and reactivated from latent infection. CyHV-2 latency could be 

reactivated by temperature stress. 

• Juvenile CyHV-2 positive fish with mild HVHN symptoms but without mortality were 

detected during mass sampling. This confirms possibility that virus can persist in Prussian 

carp without resulting in death. Spread of the CyHV-2 virus may cause mass mortalities 

when one or more of stress factors occur, such as spawning or sudden temperature 

changes. 

• Probable transmission pathway of the virus is horizontal transmission by cohabitation with 

gills or injured skin as portal of entry. 

There is no known protective vaccine nor effective chemotherapeutant for HVHN. It is 

anticipated that a vaccine can be effective for the prevention of this viral disease, but there is 

to our knowledge no reported vaccination for HVHN. 

CyHV-2, the causative agent of HVHN is not known to be infectious to humans and warm-

blooded animals, and poses no direct health risk to human populations. Fish suffering from 

HVHN may have extensive lesions on the skin. This may be compounded by secondary 

bacterial or mycotic invasion of the tissues. 


