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AHHNV continues to shape shrimp industry worldwide”

Resultados preliminares de investigaciones sobre IHHNV en la industria camaronera

de Ecuador

Luis Fernando Aranguren Caro, Ph.D.
The University of Arizona
Aqguaculture Pathology Laboratory
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Background

 Infection with infectious hypodermal and haematopoietic necrosis virus (IHHNV). Decapod penstyldensovirus 1.
* Decapod Penstylhamaparvovirus 1 (PstHPV-1) (2020)

* The first case of IHHNYV was reported in Hawaii in 1981

 ITHHNYV had caused mass mortalities in blue shrimp (Penaeus stylirostris)

 THHNYV has also been identified as the cause of ‘runt deformity syndrome’ (RDS) in P. vannamei
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Events of IHHNV 2005-2021 (p) OIE. WAHIS 2021

Number of new outbreaks
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OIE Summary of assessment of infection with IHHNV

Listing criteria Conclusion
1 2 3 43 4b

IHHNV BE: + + NA + - The disease meets the criteria for
listing

1. Criterion No. 1 International spread of the pathogenic agent (via aquatic animals, aquatic
animal products, vectors or fomites) 1s likely.

2. Criterion No. 2 At least one country may demonstrate country or zone freedom from the
disease in susceptible aquatic animals, based on provisions of Chapter 1.4.

3. Criterion No. 3 A precise case definition 1s available and a reliable means of detection and
diagnosis exists

4. Criterion No. 4b The disease has been shown to affect the health of cultured aquatic
animals at the level of a country or a zone resulting in significant consequences e.g.
production losses, morbidity or mortality at a zone or country level. OO coumerpene
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Current status of IHHNV infectivity

* What 1s happening with IHHHNYV 1n Ecuador?
* [s IHHNYV infectious?

* Are the PCR results due to insertions of IHHNYV within the shrimp
genome?

* Does 1t cause mortality in endemic and exotic shrimp species?

* Does 1t cause RDS in Penaeus vannamei nowadays?
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The University of Arizona, USA and Camara Nacional de
Acuacultura, Ecuador

Objective 1: Determine the effect of IHHNYV in shrimp farming in Ecuador
a) Sampling
b) Detection of IHHNYV 309/389 and Real-time PCR
¢) Detection of IHHNYV lesions by H&E

Objective 2: Determine the pathogenicity of the Ecuadorian IHHNYV strain in
three different SPF shrimp species.

e  Penaeus vannamei
e Penaeus monodon

*  Penaeus stylirostris

o 0 aquaexpoec



2 AOUA

@ 202t EXPO

CAMARA NACIONAL DE
ACUACULTURA GUAYAQUIL

Shrimp sampling
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* Presumed IHHNV-
infected tissue

* Davidson fixed
shrimp

* 95% ethanol
preserved shrimp i - B 0 O caucexpoct
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Methodology

Grow-out ponds with history of IHHNV /ponds with positive result of IHHNV were selected

30 10.0 1.7 17.2
30 11.5 3.4 29.3
30 6.2 3.3 52.7
30 7.6 1.9 24.3
30 21.0 3.8 18.1
30 22.5 3.1 13.6
30 25.6 3.7 14.4
30 28.6 3.1 11.0
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IHHNV prevalence
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Average weight (g) vs. shrimp samples IHHNV positive and
not detected
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Association of |
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Association of IHHNV copy number vs. weight
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Objective 2: Determine the pathogenicity of the Ecuadorian IHHNYV strain in
three different shrimp species.

Penaeus monodon Penaeus vannamei Penaeus stylirostris
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IHHNV Challenge test

IHHNV from

E . f _

p(;l;icii\j)erfozirms Average weight: 1.0g + 0.5
. - (0]

IHHNV and Temperature: 27-28.5 °C

pH: 7.5-8.1
Salinity: 30 ppt
Ammonia 0.0-0.5 ppm
Nitrite: 0.0-0.25 ppm

negative for

WSSV (21-270. 21-
271)
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IHHNV Challenge test set up

Negative Control 20 P. vannamei
Negative Control 20 P. monodon
Negative Control 20 P. stylirostris
IHHNV Challenge 20 P. vannamei
IHHNV Challenge 20 P. vannamei
IHHNV Challenge 20 P. vannamei
IHHNV Challenge 20 P. monodon
IHHNV Challenge 20 P. monodon
IHHNV Challenge 20 P. monodon
IHHNV Challenge 20 P. stylirostris
IHHNV Challenge 20 P. stylirostris

o . o o aquaexpoec
IHHNV Challenge 20 P. stvlirostris
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Results: Survival of shrimp upon an IHHNV Challenge at 30
days post infection
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Results

Percentage of infection (%) IHHNV copy number / ng DNA

120 a
N
= 100 <2: 1.00E+06 : b
g’ 30 % 1.00E+05
S c
“é 40 £ 1.00E+03
S 20 %1.00E+02
(@)
€ 0 S 1.00E+01
= >

P. vannamei P. monodon P. stylirostris Z 1.00E+00

Species = P. vannamei P.monodon P.stylirostris
Species

o 0 aquaexpoec



& AOQOUA

i1 202 EXPO

CAMARA NACIONAL DE
ACUACULTURA GUAYAQUIL

IHHNV histological lesions after 30 days post infection
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IHHNV copy humber in a challenge test vs. copy number in grow
out ponds
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Phylogenetic analysis of
IHHNYV isolates from Ecuador
and other geographical
regions based on the whole
genome, Evolutionary
analysis by Maximum
Likelihood method
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How can we put this information in international
context /Final remarks

 [IHHNYV strain from Ecuador does not cause any mortality in SPF
species P. vannamei & P. stylirostris.

 [IHHNYV does not cause any mortality in the exotic species P. monodon

* Runt deformity syndrome (RDS) was not observed in P. vannamei
under the experimental challenge carried out.

 [IHHNYV can cause infections 1n the penaeids shrimp P. vannamei, P
monodon & P. stylirostris. This has been confirmed by Real-time PCR,
End point PCR, histopathology and in-sifu hybridization.
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How can we put this information in international
context /Final remarks

 The tissular lesions caused by IHHNV are mild even in shrimp with a
very high copy number. (P. vannamei).

* Level of IHHNYV infection on shrimp weight in a grow-out pond needs
to be further investigated.
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