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IN VIVO CHARACTERIZATION OF IHN VIRAL STRAINS WITH DIFFERENT
PATHOGENICITY LEVEL
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IHN is a viral disease that primarily affects rainbow trout, causing extensive damages to national
and international aquaculture. This disease is caused by a RNA virus belonging to the genus
Novirhabdovirus, of which 5 viral genotypes have been described to date. Recent studies have
shown in this virus, at the level of the gene coding for glycoprotein G, the main antigenic protein,
a much higher rate of nucleotide substitution compared to other viruses that infect rainbow trout
(VHSv and IPNv). This turns into a higher evolutionary speed of IHNv compared to VHSv and
IPNv, even though they actually share the same host and diffusion area. Field observations in
Italy have shown that the most virulent strains of IHNv have progressively replaced those with
less pathogenicity, establishing themselves persistently in the territory.

The aim of the study was the characterization of recent IHNv strains isolated in Italy and the
identification of the possible factors underlying the different virulence observed. Furthermore,
the study aimed to understand the diffusion dynamics of this virus in the national territory.

First, we fully characterized genetically several IHNv isolates (n=16), already characterized in
vivo by level of pathogenicity during a previous project, and we selected two of them for the
subsequent experimental phases. The two selected strains, characterized respectively by low
(IHN-L) and high (IHN-H) pathogenicity, were used in the in vivo tests confirming the expected
phenotype difference. Tree different in vivo trial were planned in order to: 1) identify the
Infectious Dose 50 (ID50) and the Lethal Dose 50 (LD50); ii) characterize by IHC the lesions
caused by the viruses at different time points, iii) determine the RO through cohabitation
challenges. ID50 was10%* TCIDso/ml and 10! TCIDso/ml for the IHN-H and IHN-L respectively.
LD50 was 10* TCIDso/ml and undetermined for the IHN-H and IHN-L respectively.
Histological examination and immunohistochemistry (IHC) confirmed the high pathogenicity of
the IHN-H virus by highlighting lesions in the kidney and heart starting from the 3rd day post
infection, lesions that worsen over time. On the other hand, IHN-L lesions appeared to be benign
and transient.

Thanks to the data obtained during cohabitation infections, we estimated the transmission rates
and basic reproduction ratios for both IHN-H and IHN-L. The Ry observed for IHN-H was 0.78
(95%CI= 0.18-3.45), which means that an infected subject introduced into a naive population
could generate, on average, less than one new case of infection. This, in the long run would lead
to the extinction of the disease in a closed population. For low virulence IHN, being Ry estimated
equal to 1.01 (95%CI=0.32-3.17), the infection could become and remain endemic in the
population.

Overall, these data are in agreement with in vitro characterization results and highlight two
different infection strategies for the two viruses.
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