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Health management

The Key Bottleneck in aquaculture

• Disease outbreaks and parasitic infestations are a major 

treat for profitability of aquaculture

• Increasing limitations on antibiotics & chemicals 

(consumer demands, regulations)
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Increasing interest in disease prevention

Natural solutions administered via the feed



Identified diseases in penaeid shrimp
modified from Cuéllar-Anjel, J. (2009)

VIRUS

• White Spot Virus (WSSV)

• Taura Syndrome Virus (TSV)

• Lymphoid Organ Vacuolisacion Virus (LOVV)

• Infectious Hipodermic & Hematopoetic Necrosis Virus (IHHNV)

• Baculovirus Penaei (BP)

• Yellow Head Virus (YHV)

• Hepatopancreatic type Parvo Virus (HPV)

• Infectious Myonecrosis Virus (IMNV)

• Penaeus vannamei Noda Virus (PvNV)

INTRACELLULAR BACTERIA

• Rickettsias

• Alfa Proteobacteria (NHP)

• Clamidias (ZII-S)

EXTRACELLULAR BACTERIA

• Flavobacterium spp.

• Pseudomonas spp.

• Aeromonas spp.

• Plesiomonas sp.

• Vibrio spp.

• Filamentosas (Leucothrix sp.)

FUNGI

• Lagenidium spp. (micosis larval)

• Sirolpidium spp. (micosis larval)

• Fusarium solani y F. moniliforme (fusariosis)

• Phytium spp.

• Leptolegnia marina

• Haliphthoros milfordensis

• Atkinsiella dubia

• Enterocytozoon hepatopenaei (EHZ)

PROTOZOA

• Gregarinas (Nematopsis sp., Paraophioidina sp., Cephalolobus sp.)

• Zoothamnium sp.

• Epistylis sp.

• Vorticella sp.

• Acineta sp.

 

IMNV

WSSV

gregarinas



EMS/AHPND

Source: Dr. Loc, Vietnam



EMS/AHPND

Source: Prof. Dr. Chu-Fang Lo &  Dr. C.T. Lee (2014)

National Cheng Kung University, Tainan, Taiwan



EMS/AHPND

Source: C.T. Lee et al. (2015)
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The new bad bug in shrimp: 

Enterocytozoon hepatopenaei (EHP)



Zero tolerance policy by Food and 

Drug Administration (FDA) and 

European Commission (EC) on 

unauthorized antibiotics

FDA refusals of shrimp entry for 

banned drug residues peak since 2014

Antibiotics to combat shrimp disease : economic risks



Antibiotics to combat shrimp disease : economic risks

“of 205 raw farmed imported shrimp samples, 
11 samples from Vietnam, Thailand, and 
Bangladesh tested positive for one or more 
antibiotics: Nine tested positive for 
oxytetracycline, three contained enrofloxacin, 
and two contained sulfa antibiotics.”

March 6, 2015 April 24, 2015



Vibrio sp. are experts in acquiring antibiotic resistance



ANTIBIOTICS USE INTENDED TO REDUCE LOSSES DUE TO THE EARLY MORTALITY 
SYNDROME (EMS/AHPNS) IN SHRIMP FARMS IN VIETNAM
Loc H. Tran*, Melba Reantaso,  Kevin M. Fitzsimmons, Donald V. Lightner, Phuc Nhu Hoang      

• EMS/AHPNS affected area in Soc Trang province of Vietnam

• Farmers' interviews : 

• Use antibiotics to reduce losses due to EMS/AHPNS since 2012

• Oxytetracycline (OTC) most common

• antibiotic treatment quickly lost its effectiveness

• Isolates of both bacteria causing EMS/AHPNS (pathogenic) and non-pathogenic Vibrio 
parahaemolyticus (Vp) 

• 2011/2012 : 100% of the isolates are sensitive to OTC (both pathogenic and non-pathogenic Vp)

• 2013 : isolates are highly resistant to OTC (100% non-pathogenic isolates and 85.7% of 
pathogenic isolates) 

• Conclusion: Vibrio parahaemolyticus causing EMS/AHPNS 

• can develop resistance to OTC in a short period of time

• may have capacity to transfer antibiotic resistance via mobile genetic elements among bacterial 
strains

Antibiotic resistance and EMS/AHPND

(Loc et al., 2013)



Antibiotic resistance plasmid mediated 

(Han et al., 2015)

tetracycline resistance in Vibrio parahaemolyticus, HPND strain Mexico



Functional feeds

• provide benefits other than just nutritional 

• support health and reducing the risk of disease

BOOST



Functional feed additives to improve productivity in shrimp

Promoting healthy gut microflora

Benefits: 

• Healthy Gut = functional gut for digestion (growth, FCR)

• Healthy Gut = barrier for entry of infections (survival)

Modes of action:

1. Modulating healthy gut flora :

– Inhibiting growth of pathogenic bacteria (parasites) 

– Promoting beneficial bacteria (probiotics)

2. Reducing pathogenicity (Quorum Sensing Inhibition) 
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MOA 1: Gut Modulation = 

Inhibiting pathogenic + promoting beneficial bacteria



MOA 2: Reducing pathogenicity ... 

Investigating a novel mode of action

Quorum Sensing

For the development of  SANACORE®GM

we explored a new line of research:



QS systems of different aquatic pathogens





A form of bacterial communication

Bacteria send and receive signals 

(secreted molecules / receptors)

Quorum Sensing

What is QS?



Improving survival in production of Litopenaeus vannamei

in Panama exposed to disease pressure
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• Semi-intensive production (8/m2)
• 5-8 replicate ponds of 3 ha
• Disease challenges: 

-White spot virus (WSSV)
-Necrotising hepatopancreatitis (NHP)
-Vibriosis

Source: Cuellar J.  et al. (2010)



Reducing inter-pond variability in production of Litopenaeus

vannamei in Panama exposed to disease pressure

Coefficient of variation (cv) for production parameters from 8 

replicate ponds (3 ha) at harvest (141 days of culture)

Treatment Survival Shrimp size Crop Yield Feed FCR Weekly Growth Average

n=8 (%) (g) (kg/ha)

(kg/pond 

3ha) (g/wk) all parameters

SANACORE
®
 GM 13% 9% 11% 8% 12% 9% 10%

CONTROL 24% 18% 16% 11% 18% 18% 18%

Reduction of the coefficient of variation among ponds 

with 40%

Source: Cuellar J.  et al. (2010)



ECUADOR 2015

Source: Valle JC et al. (2015)



Comparing Ecuador vs Panama – effect on survival

• Panama: 5-8 replicate ponds 
of 3 ha at 8/m2

• Ecuador: 3-5 replicate ponds 
of 170 m2 at 10 per m2

• Disease challenges: 
-White spot virus (WSSV)
-Necrotising
hepatopancreatitis (NHP)
-Vibriosis



Functional feeds against EMS

Loc Tran et al. (2015) - Aquaculture Asia Pacific may-june 



Compare the efficacy of different health additives to reduce the 

impact from an experimental EMS/AHPND infection in P. vannamei

3 types of feed additives

1. SANACORE : SANACORE GM @ 5 kg/MT of feed

2. PHYTO: blend of phytobiotic products @ 3 kg/MT of feed

3. OAC: blend of organic acids @ 5 kg/MT of feed

Included in the feed by grinding/re-pelleting a commercial feed

Objective



Challenge Methodology

P. vannamei Specific Pathogen Free (SPF) from SIS origin (SPF confirmed by 

histopathology and PCR); pregrown from PL12 to 1-2g at AQUAMEKONG

Acclimatization on experimental feeds in 90L tanks (30 shrimp/tank) during 21 days

Challenge with Vibrio parahaemolyticus (LA37; virulent strain causing EMS/AHPND; 

Loc et al. In prep), tryptic soy broth +2% NaCl (TSB+) - 18h incubation

1. Immersion Challenge : add bacterial culture  to the culture water @ 3.105 

cells/ml 

2. Per os Challenge (single meal) : mix bacterial culture with the feed @ 20% v/v 

ratio, air-dried 15 min

Neg control receiving sterile TSB+

Follow up (15 days post challenge, feeding experimental feeds continued)



Treatment Feed Challenge

NEG CONTROL Commercial diet None

POS CONTROL Commercial diet Immersion/Per os

SANACORE Com. Diet + Sanacore GM 5 kg/MT Immersion/Per os

PHYTO Com. Diet + Phytobiotics mix 3 kg/MT Immersion/Per os

OAC Com. Diet + Org. Acid mix 5 kg/MT Immersion/Per os

Challenge : treatment overview

• Triplicate tanks per treatment and per challenge type
• Plating digestive system on TCBS and TSB+ medium prior to the challenge and 5-10-

15d post challenge



Survival rates following challenge

Statistically no significant

differences (P<0.05)



Survival rates following challenge – producer perspective

• Immersion challenge results in more mortality then per os challenge for positive control
• Treatment Sanacore shows effect in both types of challenge
• Treatment Phyto only shows effect in immersion challenge
• Treatment OAC did not show any effect in any of the challenges



Total Vibrio plate count in the shrimp digestive system

prior and following challenge



Effect of Nutriad’s health strategy on survival of P. vannamei

Field and lab experience in EMS and non-EMS countries



Functional feed additives designed to have multiple modes of 
action:

1. Selective bacteriostatic action (@ MIC concentration) against a broad 
range of pathogenic bacteria, including Vibrio parahaemolyticus

2. QS inhibiting activity (@ concencentrations below MIC) against Vibrio 
and other sp.

3. Anti-parasitic action against gut parasites, e.g. gregarines

Results :

- reduce mortality due to bacterial (co-)infections 

- Control growth of bacterial pathogens & gut parasites

- Reduce/delay onset of EMS toxin production

- Work synergistically with probiotics

reduce the impact 

from bacterial diseases on productivity

Take-home message


