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AHPND In shrimp
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Diseases of Crustaceans — Aclte Hepatopancreatic Necrosis

syndrome [(AHPNS)

Juvenile Penaeus vannamei from Vietnam: left with

AHPNS; right appears normal.

Source: D Lightner

V The precise case definition is a major breakthrough

V
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ner study.
portant because research progress depends

on ana

ysis of identical cases.



Disease signs at pond level

Often pale to white hepatopancreas (HP) due
to pigment loss in the connective tissue
capsule.

Significant atrophy (shrinkage) of HP.

Often soft shells and guts with discontinuous
contents or no content.

Black spots or streaks sometimes visible
within the HP.

HP does not squash easily between thumb &
finger.

Onset of clinical signs and mortality starting
as early as 10 days post stocking.

Moribund shrimp sink to bottom.

Pale atrophied hepatopancreas of juvenile Penaeus
vannamei, indicative of AHPNS.
Source: D Lightner

Pale atrophied hepatopancreas of juvenile Penaeus
monodon from Vietnam with AHPNS.
Source: D Lightner



Medial sloughing of HP cells

The key diagnostic feature needed for confirmation
e o s
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Determination of the infectious nature of the agent
of acute hepatopancreatic necrosis syndrome
aifecting penaeid shrimp

Loc Tran'?, Linda Nunan!, Rita M. Redman’, Leone L. Mohney!, Carlos R. Pantoja!,
Kevin Fitzsimmons?, Donald V. Lightner!*

'Aquaculture Pathology Laboratory, School of Animal and Comparative Biomedical Sciences, Department of Veterinary
Science and Microbiology, and Zlﬁl'epartrruenl of Soil, Water and Environmental Science, University of Arizona, Tucson,
Arizona 85721, USA

A specific strain of Vibrio
parahaemolyticus (NVPaypnp)
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Variation in Vibrio parahaemolyticus isolates from a single Thai shrimp @mism
farm experiencing an outbreak of acute hepatopancreatic necrosis
disease (AHPND)

Jyoti Joshi *®, Jiraporn Srisala *<, Viet Hong Trueng **,1-Tung Chen ¢, Bunlung Nuangsaeng °, Orasa Suthienkul,
Chu Fang Lo 9, Timothy W. Flegel 2, Kallaya Sritunyalucksana *<, Siripong Thitamadee ***
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Variation in Vibrio parahaemolyticus isolates from a single Thai shrimp
farm experiencing an outbreak of acute hepatopancreatic necrosis
disease (AHPND)

Jyoti Joshi *®, Jiraporn Srisala *©, Viet Hong Truong *®, I-Tung Chen 2, Bunlung Nuangsaeng ©, Orasa Suthienkul
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Characterization and PCR Detection Of
Binary, Pir-Like Toxins from Vibrio
parahaemolyticus Isolates that Cause Acute
Hepatopancreatic Necrosis Disease (AHPND)
in Shrimp

Ratchanok Sirikharin'>?, Suparat Taengchaiyaphum’, Piyachat Sanguanrut’?, Thanh
Duong Chi'2, Rapeepat Mavichak®, Porranee Proespraiwong®, Bunlung Nuangsaeng?®,
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Development of detection methods
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AP4 method for two-tube nested PCR detection of AHPND isolates of @Qw
Vibrio parahaemolyticus

Sirintip Dangtip*-!, Ratchanok Sirikharin"-<-!', Piyachat Sanguanrut®,
Siripong Thitamadee, Kallaya Sritunyalucksana <, Suparat Taengchaiyaphum?"--,
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Development of monoclonal antibodies specific to ToxA and ToxB of Vibrio
parahaemolyticus that cause acute hepatopancreatic necrosis disease
(AHPND)

Pradit Wangman™", Parin Chaivisuthangkura®®, Kallaya Sritunyalucksana®,

Suparat Taengchaiyaphum®, Saengchan Senapin®‘, Chalinan Pengsuk', Paisarn Sithigorngul™”,
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Industrial applications

Initial : 10 pg each

Recent : 50 ug each

Selection of Tox#olerant stock Removeexcess organic waste

with recombinant toxins to limit bacterial growth



Industry

Acclimating shrimpostlarvaebefore pondstocking Nursery pond

Modern, permanent acclimation station at shrimp farm (left); the new
nurserysystemgcenter,right) canalsobe usedasacclimationstationsat the
beginningof the growout cycle,when the PLarrive at the farm. Photo by
DarrylJory

http://www.aqgtinfo.com


http://www.aqtinfo.com/2016/11/acclimating-shrimp-postlarvae-before.html

Annual Production (ton)

Thailand annual shrimp production 1981-2014
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Recovery of Thailand annual shrimp production
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A cohort study of 196 Thai shrimp ponds reveals a complex etiology for
early mortality syndrome (EMS)

Piyachat Sanguanrut™®, Natthinee Munkongwongsiri®", Janejit Kongkumnerd"©,
Jumroensri Thawonsuwan®, Siripong Thitamadee™®, Visanu Boonyawiwat',
Varin Tanasomwang?®, Timothy W. Flegel™", Kallaya Sritunyalucksana®"

AHPND is part of EMS.
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Table 1
Breakdown of the number of ponds sampled per farm in this study of 200
sample ponds from 133 farms (an average of 1.5 ponds per farm).

#Ponds sampled #Farms % of Farms #Ponds % of Ponds
1 101 75.9 101 50.5

2 15 11.3 30 15.0

3 7 5.3 21 10.5

4 6 4.5 24 12.0

5 1 0.8 5 25

6 2 1.5 12 6

7 1 0.8 7 3.5

Totals 133 100 200 100

Fig. 1. Map of Thailand showing the provinces of major shrimp cultivation
where the sampling sites for this study were located.
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Summary of histological and PCR test results for 196 shrimp ponds included in this study. LR

03, 06 07, 11, 12, 16, | 04, 05, 21, 24, | 02, 15, 25, 26, 29, | 01, 08, 09, 10, 13, 14, 18,

17, 19, 20, 32, 40, 47, | 44, 45, 51, 58, | 30, 37, 38, 46, 48, |22, 23, 27, 28, 31, 33, 34,

50, 52, 74, 84, 91, | 69, 75, 79, 86, | 49, 53, 64, 65, (76)|35, 36, 39, 41, 42, 43, 55
1

93, 110,112, 116, 119, | 87, 88, 96, 99, | 80, 81, (82) 83, 90, | 56, (57) 59, 60, 61, 62, 63,
122 126 131, 136, | 101, 117 130 |95 97, 104, 109, |66, §7)E8)70) 71, 72,@
144, 150, 160, 161, |133, 139, 143, | 113, 114, 115, 123, |77, 85, 83, 92, 94, 98, 100
162, 166, 167, 168, | 170, 174, 186, | 125, 127, 128, 134,|102, 103, 105, 106, 107,
169, 172, 181, 191, 192 196, 197, | 135, 158, 159, 163, | 108, 111, 118, 120, 121,
199, 200 198 165, 171, 173, 175, | 124, 129, 182, 137, 138,
178, 179, 182, 184, | 140, 141, 142, 145, 148
185, 187, 188, 189, [ 149, 152, 153, 154, 155,

18 3 193 1 156, 157, 164, 176, 110
180, 183, 190, 194, 195
41/196 29/196 49/196 77/196
(20.9%) (14.8%) (25.0%) (39.3%)

Pond number in bold, underlined typeface indicate ponds designed as EMS by the study defini161.
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A Natural Vibrio parahaemolyticus
ApirAVP pirBVP*+ Mutant Kills Shrimp but
Produces neither Pir'? Toxins nor Acute

Hepatopancreatic Necrosis Disease
Lesions

Kornsunee Phiwsaiya,@? Walaiporn Charoensapsri,@® Suwimon Taengphu,?
Ha T. Dong,© Pakkakul Sangsuriya,®? Giang T. T. Nguyen,® Hung Q. Pham,®
Piti Amparyup,®? Kallaya Sritunyalucksana,®f Suparat Taengchaiyaphum,2f
Parin Chaivisuthangkura,? Siwaporn Longyant,? Paisarn Sithigorngul,©
Saengchan Senapin3P
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FIG 6 Cumulative percent mortality resulting from shrimp challenged with V. parahaemolyticus 5HF and
XMNE87 isolates. The control group was mock challenged with TSE medium. Each group started with 9 to
15 P. vannamei shrimp, and experiments were conducted in duplicate. Statistical significance was
calculated by one-way analysis of variance, and P values of <0.05 (*) and <0.01 (**) were considered
significant.
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FIG 1 PCR detection assay results for Vibrio isolates from Vietnam and Thailand. Numbers represent
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wes,;em o Indirect ELISA )

Sample ODysg Pir''B toxin concentration
(ng) per png total protein
PirB
SHP 0.311 +£0.048 4815+ 1.025

XIN&7 0.113 +0.002 Below detection limat

VPS02 0.110+0.007 Below detection limat

4 PirvA

Expression and quantification of the Pir¥F toxins.



Other vibrio species reported to produ&arVFtoxins

Vibrioowensii

Vibrioharveyi
Vibriocampbelll



PirA & B toxins discovered in archived shirimp pathogenic Vibrio

campbellii 1solated long before EMS/AHPND outbreaks

Pradit Wangman *°. Siwaporn Longyant *°. Suparat Taengchaiyaphum °.

Saengchan Senapin i¢ Paisarn Sithigorngul b Parin Chavisuthangkura 3.5,

Vibrio campbelliialready carried PirA and PirB toxin genes since 2002.
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(B)
B-11E

(C)

VH13-4D VH29-6D

(D)

(E)
VP-618

v

1) VH 639

2) VH 1526

3) VH Surat

4) VP-AHPND

5) VP-non AHPND

6) His-Pir’?A

7) GST-Pir*B

(A) A-14E (recogniz@irA),

(B) B-11E (recogniz®irB),

(C) VH134Drecognize a ~ 4RDaprotein,

(D) VH29%D bound to LPS of VH 639, VH 1526 ,Stirht

(E) VP618 specific tdv. parahaemolyticus
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AHPND VH639  VH1526  VHsurat

Vibrio sp. strain

The cumulativemortality in shrimp at 48 h post administered by 80% ammonium sulfate protein fraction
obtained from threevibrio isolates. The VI AHPND was performed as a positive control.



Reverse gavage test
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VP-AHPND

VH639 ¥

VH1526

VHsurat

Immersion test

Histological examination of moribund
shrimp post challenging test

Cell sloughing
Necrosis

Encapsulation
Nodule formation
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Summary for the technical part

A Different VR, - gSolates have different virulence.
A Not only VP that can cause AHPND.
A The causes of EMS, not EMS/AHPND is under investigation



Reports of EMS

2009
y/ 2010
2013 h" 2012 <l

/
2011

Survelillance program for shrimp pathoger

1992 \
1993 http://www.sciencedaily.co
1994 releases/2010/11/101102083 =
648.htm =
1996

O
o
O
O
b - (Credit: Image courtesy of 7
1999 WageningeruUniversity and
W 2002 Research Centre)

Spread of the WSSV in Southern Asia. The virus spread ove
Report of EHP entire region from its source in Taiwan within several years
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GOAL 2017 Survey: Issues & Challenges in Shrimp Aquaculture -
All Countries

DiseaseSi——
Seed Stocksquality.&avalability e 4
Access to diseasiee broodstockimee
Productioncoests+feedrishmea Iy
Environmental-manageme Nt
Internationalrmarketprice S
Banned chemicals / antibiotic use_
Production costs - Others || | GG
Product quality control _
Feed quality and auai\ability_
Accessto Credit_
**|nternational trade barriers _
Production costs - Fuel _
Market coordination _
Conflicts with other users _
Infrastructure_
Public Relations Maﬂagement_

Not important moderately,important Extremelyc:important
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An International Network for Shrimp Health (INSH)
to bridge the gap between cutting-edge research, policy and the farmer
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A network in shrimp health designeadto
C provide a platform to mitigate/avoid

\‘\\\\\ INSH future epidemics by learning from
current issuesand aligningmore rapidly
on future.

Goal of INSH

Tocreatean inter-country,evidencebasedcommunity

thatjointly supportssustainableexpansiorof Thai,regional
andglobalaguaculture
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2INSH

wlo assistin diagnostics,detection, surveillanceand control of
shrimpdiseases$o the industryand Thaicompetentauthority

cEstablisha strong collaborative research network on shrimp
diseasedetween shrimp diseasedaboratoriesat national and
International level

Strategies: Working on collaborative projects on urgent shrimp dise
and related issue



Vesicular Polaroplast

Polar Filament
(Polar Tube)

Interference of viral
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V IndustryOperated Network of Aquaculture Council

V Multinational Disease Surveillance Program: Emerging
Disease management

V A sustainable, high density and insurable shrimp farm for
the future

V Mechanism to maintain and improve INSH
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News Update

INSH wins Chairman's Award by the British
Council

Posted on: 19 February 2018 By: admin_ins

23 BRITISHCOUNCIL

Two British Council projects win Newton Prize in Thailand |
British Council

Newton Fund INSH Project

Posted on. 19 By od
NEWTONFUND
International network for shrimp health - Newton Fund
Nawaon Rind prsect ke evious Researcher Links workshop to establish 3 UK-Th:
9. and challenging

Read more

for goveydent SR
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» Home

INSH TWITTER

Tweets
International Network for Shrimp Health

Working on the update of INSH website

http://www.insh.info
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