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Dr. George Chamberlain, president of the Global
Aquaculture Alliance since 1997, is also a former
president of the World Aquaculture Society. With broad
experience in farmed seafood, Chamberlain helped
establish Integrated Aquaculture International in 2004.
Now called iAqua, the company owns and manages
breeding, nutrition and production facilities in Asia and
the Americas. Chamberlain also developed shrimp
feeds and production systems for Ralston Purina Co.
and Monsanto.
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Spread of EMS/AHPNS in East and SE
Asia
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Gross Signs of EMS/AHPNS

o Afrophy of the hepatopancreas (HP).

e Often pale, yellowish or white within the HP
connective tissue capsule.

e Black spofts or streaks sometimes visible.

* HP does notf squash easily between thumb &
finger.
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Juvenile Penaeus vannmei fom Vietnam.
Left with EMS; right appears normal.
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Don Lightner and Loc Tran (his
graduate student)
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Research by Lightner’s Team

e Two Phases of EMS/AHPNS
— Acute phase

e Dysfunction of HP fubule cells (R, B, F &
later E-cells)

Sloughing of HP tubule epithelial cells
— Terminal phase

e Destruction of HP by opportunistic Vibrio
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{® HP with destruction of tubules
and sloughing of cells
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Lightner’s Lab Considered Several Possible
Causes

 Infectious agent:
— per 0s & injection infectivity study using frozen tissues.
e Toxic Algae:

— Algae populations were similar in affected and
unaffected ponds.

e Toxicani(s):
— Feed toxicity study.
— Two commonly used crustacides tested.
— Studies with sediments collected from affected areas.

=> All studies failed to induce EMS patholog
A%



Break through came in July 2012 with

infectivity studies in Vietham

e Per os study
. SdPF P. vannamei shrimp were fed infected tissues for 5
ays.

e Tissue: Fresh P. monodon (the infected shrimp used for
preparing the inoculums were kept alive/or chilled &
never frozen).

e => This Induced EMS typical pathology in SPF P.
vannamel.

e Only bacteria from EMS-infected shrimps” stomachs
induced EMS.

e Conclusion:

* EMS is infectious, caused by a bacterial agent(s) that
can be found in the infected animals’ stomachs.
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Immersion challenge test with bacteria

grown in broth media
* Immerse SPF

shrimp in 2.10°%
cells/ml for 15
min.

e 2.10°cells/ml
added to the
tanks/jars
during the
experiment.




Immersion resulted in rapid and
complete mortality
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* |dentified agent as a strain of Vibrio
parahaemolitycus.

* This strain did not contain human toxins (TDH or
TRH)




Summary of Lightner’s Research

e EMS is caused by V. parahaemolyticus, fransmitted via
oral route; the agent colonizes shrimp stomach to
produce toxin(s) causing HP dysfunction

e Continuing Research:

— Bacterial phage likely not involved.

— Quorum sensing: Bacteria produce toxin only when the
colony reaches a certain density (cell-to-cell signaling)

— Characterization of toxin(s) and toxin producing gene(s) —
studies are underway at UAZ-APL.

— PCR and ELISA diagnostic methods underway at UAZ-APL.

— Challenge lab is operational to evaluate which shrimp
breeding lines and products control EMS/AHPNS
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Malaysia

Noriaki Akazawa
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Key to management of pH is
control of nutrients that

Late Afternoon stimulate algae.

< High phytoplankton density
Low alkalinity

e

Low phytoplankton density
High alkalinity

Dawn Dawn



Lightner’'s and Akazawa’s work is
summarized in articles in the Advocate

challenge: ems/ahpns

EMS/AHPNS: Infectious Disease
Caused By Bacteria
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challenge: ems/ahpns

Environmental Tri

For EMS/AHPNS

Identified In Agrobest Shrimp Ponds
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