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ANTIMICROBIAL RESISTANCE : THE CONCERN
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AQUACULTURE ON THE SPOT
✓Resistome

✓Anti-Microbial Resistance (AMR) not 
that much by mutation, but 
Horizontal Gene Transfer (HGT)

✓70-80% antibiotics delivered to F&S 
into the water

✓Global rise of semi and intensive 
systems

✓Aquaculture farms as GENETIC 
REACTORS – shaping the future

✓90% of bacteria originating in 
seawater are resistant to at least 
one antibiotic. 20% to five or more 
(Martinez et al, 2003)

✓Once AMR is obtained, stays in the 
environment. 

Watts et al, 2017





PILARS FOR HEALTH PROMOTION

Shrimp Health

✓ Immune response

✓ Oxidative stress control

✓ Tissues functionality

Pathogens

✓ Quantity

✓ Virulence

✓ Pathogenicity

Environmental quality
✓ Physical conditions
✓ Chemical conditions
✓ Ecosystem 



➢  Pathogen inhibitory activities

➢  Key Tissue Support

➢  Immunocompetence

➢Easy to deliver

➢Environmentally friendly

WHY HEALTH-PROMOTING FEED ADDITIVES? 

WIDE 

SPECTRUM

GROWTH + SURVIVAL = EFFICIENCY + PROFITABILITY + SUSTAINABILITY





DIRECT ANTIMICROBIAL EFFECTS
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SELECTIVE ANTIBACTERIAL ACTIVITY
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DIRECT VIRUCIDAL EFFECT
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ANTIPARASITIC ACTIVITY: ANTI EHP
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PCR analyses
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Farm
Days of 

application
Initial EHP 

copies
Copies after 

SNGM
EHP 

inhibition(%)

1 11 days 2.14 x 101 2.05 x 101 - 4.2 %

2 11 days 1.61 x 107 2.11 x 104 - 99.8 %

3 11 days 1.30 x 107 5.41 x 104 - 99.5 %

4 12 days 1.03 x 106 4.11 x 105 - 60.1 %

5 10 days 2.69 x 106 5.17 x 105 - 80.7 %

6 6 days 5.92 x 105 0 - 100 %

7 6 days 2.47 x 107 5.43 x 106 - 78 %

8 6 days 2.66 x 105 4.50 x 103 - 98.3 %

9 5 days 1.68 x 105 1.54 x 104 - 90.8 %

10 9 days 1.40 x 106 7.56 x 103 - 99.4 %

FARM APPLICATION

Actividad 

antiparasitaria



SHRIMP HEALTH



SHRIMP HEALTH SUPPORT



REINFORCING SHRIMP IMMUNE SYSTEM

Muñoz et al. 2002; Jiravanichpaisal et al. 2006; Ji et al. 2009; Liu et al. 2020

Toll pathway

PAMPs (Pathogen-associated molecular patterns): Virus, Gram+/- bacteria, Fungi

PRRs (Pattern-recognition receptors): Lectins, Scavenger receptors, LPS, PGN binding proteins..etc

Innate immune organs: Hemocyte, hepatopancreas, intestine, stomach, gill

IMD pathway JAK/STAT pathway



BOOSTING HUMORAL DEFENSES : AMP

0,0

1,0

2,0

3,0

4,0

5,0

6,0

7,0

8,0

9,0

Control SANACORE®GM

C
R

U
S

T
IN

 m
R

N
A

 r
e
la

ti
v

e
 

g
e
n

e
 e

x
p

re
s
s
io

n

*

× 7.4

0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

Control SANACORE®GM

P
E

N
A

ID
IN

 m
R

N
A

 r
e

la
ti

v
e

 
g

e
n

e
 e

x
p

re
s

s
io

n

*

× 2.8

Gene expression measured at hepatopancreas showed increased expression 

of antimicrobial peptides directly involved in pathogen clearance 

(*)Denotes statistical significance

Boost of humoral immune system increases shrimp resistance 

to disease and helps fighting any infection 



BOOSTING CELLULAR DEFENSES : THC
Cell counts from hemolymph show increased number of available cells after 

superinfection EHP + vibrio spp 

(*)Denotes statistical significance

Boost of cellular immune system increases shrimp response to 

the infections and reduces disease outcome

THC
SGC GC



BOOSTING GUT MICROBIOME RESILIENCE

➢ Minimizing gut  bacterial dysbiosis under infection

➢ Importance of dose under disease outbreak conditions
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INDUCING A HIGHER MICROBIAL DIVERSITY AND A HEALTHY 
MICROBIOME COMMUNITY

High microbial diversity and abundance make an ecosystem that benefits from disease 
resistance, supporting beneficial over opportunistic bacteria
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STATISTICS REVEALS THE TISSUE SPECIFIC RESPONSES

HEP: S INT: S

HEP: C

INT: C

PCA:PRINCIPAL COMPONENT ANALYSIS   

Sanacore® GM regulates 

gene expression with clear 

effects in Hepatopancreas 

(HEP and intestine – mid gut 

(INT) as observed in by PCA.



SANACORE® GM ESTABLISHED THE FOUNDATION FOR 
CELLULAR PROCESS IN THE HEPATOPANCREAS



IMPROVED GROWTH & SIZE DISTRIBUTION UNDER 
DISEASE PRESSURE
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Data were analyzed from 60 shrimp per group.

➢ IMPULSE shows more normal distribution curves centered around 6-7g

➢ The control-EHP group shows a broader size distribution, with peaks between 4-6g





PROFITS & SUSTAINABILITY Feed efficiency

Farm productivity
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CONTROL PREV + CORRCORR

-16%
-39%

Lampung, Indonesia

100 shrimp/m2

High replication, high disease pressure

Corrective vs Prev + corrective 

application 

 

SANACORE® GM was able to minimize the impact of 

disease increasing final biomass as well as feed efficiency.

LCA analyses show how SNGM helps increasing farming  

sustainability.

White Spot 

Syndrome 

Virus (WSSV)

Enterocytozoon 

hepatopenaei 

(EHP)

White Feces 

Syndrome

Vibriosis

ROI corrective: 18
ROI prev + corr: 40



**White Spot Syndrome 

Virus (WSSV)

AHPND

Enterocytozoon 

hepatopenaei

(EHP)

Infectious Myo 

Necrosis Virus (IMNV)

Early DOC :

Detected AHPND by symptoms; 

DOC 27: 

Symptoms & 

PCR WSSV; 

DOC 50-52 : 

WSSV (PCR) 

and mortality;

DOC 70 : 

EHP and IMNV (PCR) 

Higher biomass and final ABW: higher income

Banyuwangi, East Java

Density : 150 shrimp/m2

SANACORE® GM EN “BLACK ZONE” Feed efficiency

Farm productivity



**White Spot Syndrome 

Virus (WSSV)

Enterocytozoon 

hepatopenaei (EHP)
✓ Good Growth --- 

✓ Higher than target

✓ Zero Disease 

Outbreak

✓ High SR

Subang, West Java, Indonesia

Density : 100 shrimp/m2

HEALTH MONITORING AND ANTICIPATED REACTION Feed efficiency

Farm productivity



**White Spot Syndrome 

Virus (WSSV)

Enterocytozoon 

hepatopenaei (EHP)

BIOMASS HARVEST RESULT

No. Pond
Previous crop 

(kg)

After using 
Functional Feed 

Additive
(kg)

Improv.
(%)

Pond 1 5810 6438 10

Pond 2 2405 5054 110

Pond 3 1698 5954 250

Pond 4 2039 3923 92

Pond 5 780 1449 85

Pond 6 340 4342 1176

Pond 7 298 4246 1322

Min 11

Max 1323

Indokom, Lampung, Indonesia

Density : 100 shrimp/m2

INCREASED PRODUCTIVITY Feed efficiency

Farm productivity



ENHANCING SHRIMP DISEASE RESISTANCE & RECOVERY

➢ Enhancing Shrimp immune system

➢ Supporting gut microbiome resilience

➢ Boosting Hepatopancreas & intestine 
functioning

➢Growth, profits, sustainability
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