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Aditivos funcionais :
ferramentas para a prevencao de
resisténcias antimicrobianas em
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ANTIMICROBIAL RESISTANCE : THE CONCERN
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Fig. 2| Geographic distribution of antimicrobial resistance in E. coliinlow-and  Overall resistance level across antimicrobials measured using the number of anti-
middle-income countries between 2000 and 2019 (median year 2015). Pre- microbials (out of 7) with resistance higher than 50% (N50; h) (See Supplementary
valence of resistance (Prev. Res.) for tetracycline a, ampicillin b, sulfamethoxazole-  Fig. 7 for maps generated using cutofT values other than 50%). Maps of resistance
trimethoprim ¢, chloramphenicol d, ciprofloxacin e, gentamicin f, cefotaxime g. prevalence for the 7 antimicrobials are available on resistancebank.org.

Zhao et al, 2024
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AQUACULTURE ON THE SPOT

v’ Resistome

v’ Anti-Microbial Resistance (AMR) not
that much by mutation, but

Antibiotics, Probiotics & Prebiotics Horizontal Gene Transfer (HGT)
{ ‘ v 70-80% antibiotics delivered to F&S
Fish for food '\f( into the water
production &
A 5 100 . v'Global rise of semi and intensive
e 3 systems
MENSIE PRI v Aquaculture farms as GENETIC
used as fertilizer )
_ for crops or fish REACTORS — shaping the future
SN food ; ioi i i
2 v'90% of bacteria originating in
- AMR genesreleased into Seawater are FESiStant tO at IeaSt
—~— water system and one antibiotic. 20% to five or more

sediments. Through HGT (Martinez et al, 2003)

can become integrated into v'Once AMR is obtained, stays in the
environment.

the resistome.

Watts et al, 2017
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Multldrug re51star1t Vlbrzo assoc1ated with an estuary affected by shrimp

antimicrobial resistance aquaculture br
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PILARS FOR HEALTH PROMOTION

Shrimp Heafth
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WHY HEALTH-PROMOTING FEED ADDITIVES?

e

» Pathogen inhibitory activities
» Key Tissue Support
» Immunocompetence

» Easy to deliver

» Environmentally friendly

GROWTH + SURVIVAL = EFFICIENCY + PROFITABILITY + SUSTAINABILITY
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DIRECT ANTIMICROBIAL EFFECTS



REDUCING BACTERIA & QUORUM SENSING INHIBITION

L=
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TECHNOLOGY
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SELECTIVE ANTIBACTERIAL ACTIVITY

PROBIOTIC BACTERIA
Streptococcus thermophilus
Pediococcus acidilactici
Bacillus subtilis
Lactobacillus rhamnosus
Lactobacillus plantarum
Bacillus licheniformis
Micrococcus luteus
Lactococcus lactis
Carnobacterium divergens

Antibacterial
activity

PATHOGENIC BACTERIA
Streptococcus agalactiae la & Ib
Yersinia ruckeri

Edwardsiella ictaluri
Edwardsiella tarda

Vibrio parahaemoliticus

Vibrio parahaemoliticus

Vibrio fortis

Streptococcus agalactiae
Streptococcus iniae

Aeromonas sobria

Vibrio harveyi

Tenacibaculum spp

Aeromonas hydrophila

Vibrio parahaemolyticus
Photobacterium damselae subsp piscicida
Aeromonas salmonicida

Vibrio vulnificus

Streptococcus iniae

Vibrio harveyi

Vibrio anguillarum

Aeromonas veronii biovar sobria
Flavobacterium columnare
Edwardsiella ictaluri
Edwardsiella tarda
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DIRECT VIRUCIDAL EFFECT

activity

TiLV copy number

7x 10°

5x 105 | A

- 49.68%
3x 10° 1 }

-41.07%
1x 10° ] %

@®L15 ®Iina APACK4 @PACK5S OPACK6 OPACK7 APACK8 <©TiLV

Single asterisk indicate a statistically significant difference between the experimental and control
groups (P < 0.05) - Unpaired Student t tests

‘ Direct virucidal effect against TiLV
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"ANTIPARASITIC ACTIVITY: ANTI EHP

20
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70
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Germination rate (%)

TESTS IN VITRO

b b b b
Control  SANACORE SANACORE  Control  SANACORE SANACORE
3giL 6a/L 3giL 6q/L
Batch 1 Batch 2
\ J \
| |

0% GERMINATION

0% GERMINATION

a0l o

FARM APPLICATION

Days of
application

Actividad
antiparasitaria

Initial EHP
copies

Copies after EHP
SNGM inhibition(%)

1 2.14 x 101 2.05 x 101

2 11 days 1.61 x 107 2.11 x 104

3 11 days 1.30 x 107 5.41 x 104

4 12 days 1.03 x 106 4.11x 105

5 10 days 2.69 x 106 5.17 x 10° -80.7 %
6 6 days 5.92 x 105 0
7 6 days 2.47 x 107 5.43 x 10° -78 %

8 6 days 2.66 x 105 4.50x 103

9 5 days 1.68 x 10° 1.54 x 104

10 9 days 1.40 x 106 7.56 x 103

PCR analyses
30.000.000
25.000.000
20.000.000
15.000.000
10.000.000
5.000.000
1 2 3 4 5 6 7 8 9 10

EBEFORE ®mAFTER







SHRIMP HEALTH SUPPORT



REINFORCING SHRIMP IMMUNE SYSTEM

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

{

PRRs (Pattern-recognition receptors): Lectins, Scavenger receptors, LPS, PGN binding proteins..etc
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}“ Innate immune organs: Hemocyte, hepatopancreas, intestine, stomach, gill

Toll pathway | | IMD pathway JAK/STAT pathway

CELLULAR ///l\’ HUMORAL

PHAGOCYTOSIS APOPTOSIS NODULATION PROPHENOLOXIDASE CLOTTING ANTIMICROBIAL
ENCAPSULATION SYSTEM PEPTIDES (AMP)
Hyaline Granular gemigranular
hemocyte @ @ hemocyte hemocyte
@ @ .o.:::'Melanin "‘
‘ P Transglutaminases *+ PENAIDINS
v ®  CRUSTINS

@acteria acteria Parasite ® °
@@ ell aggregates flottlng Lhs i ‘ Bacteria
Virus

o
@ ¢ ‘ Bacteria ‘
v Hemocyte L ] )
O o aggregates k \
© = ¥
Engulfment of invaders Cellular suicide to Restriction of Pathogen killing Prevention of blood loss Disruption of the structure “'

hyalipe ocytes eliminate infected cells pathogen within the capsule / and trapping of pathogens and function of the
_ID I S spread cell aggregate pathogen oo
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BOOSTING HUMORAL DEFENSES : AMP

Gene expression measured at hepatopancreas showed increased expression
of antimicrobial peptides directly involved in pathogen clearance

9,0 *
3,5 %
8,0
3,0
7,0

29
6,0

gene expression

2,0

1,5 I

1,0

5,0

PENAIDIN mRNA relative
CRUSTIN mRNA relative
gene expression

4,0

3,0

2,0

0,0
Control SANACORE®GM

0,5

0,0

Control SANACORE®GM

Boost of humoral immune system increases shrimp resistance

to disease and helps fighting any infection %j’

- oy 9%
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BOOSTING CELLULAR DEFENSES : THC

Cell counts from hemolymph show increased number of available cells after
superinfection EHP + vibrio spp

= 35
30
25
20

15

THC 105cells/ mL

10

7 dpc 35 dpc 7 dpc 35dpc 7 dpc 35dpc
SGC GC
Boost of cellular immune system increases shrimp response to

THC
the infections and reduces disease outcome %‘}l
DOISSEO oNs
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BOOSTING GUT MICROBIOME RESILIENCE

2000

SNGM3-AHPND
SNGM5-AHPND

1000

PC2 (11.27%)
o
|

AHPND Vp

-1000 - / i shrimp
® / SNGM AHPND
-T- \ s shrimp
\T-re,althy '
-2000 1 shrimp e 0 c c c c
. » Minimizing gut bacterial dysbiosis under infection
M
-30000 -20000 -10000 O 10000 20000 30000 » Importance of dose under disease outbreak conditions
PC1 (57.2%)
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INDUCING A HIGHER MICROBIAL DIVERSITY AND A HEALTHY
MICROBIOME COMMUNITY

Shrimp gut microbiome diversity Comparison of Rhodobacteraceae/ Vibrio
i : Health CRTL shrimp = 100
a5 Richness & Evenness Preventing 180 - (. p )
, dysbiosis 160 1
[ a0 | Mitigating
2,5

120 | disease pressure

100 -

80
15

Shannon index

60

a0 |

0,5 20

CRTL SNGM-3  SNGM-5 CRTL SNGM-3  SNGM-5 CRTL SNGM-3 SNGM-5 CRTL SNGM-3 SNGM-5

Cultivation AHPND Cultivation AHPND

High microbial diversity and abundance make an ecosystem that benefits from disease

.3
resistance, supporting beneficial over opportunistic bacteria ‘j’
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STATISTICS REVEALS THE TISSUE SPECIFIC RESPONSES

PC2: 10% variance

/7
507

-_——=a

-804

-1004

S~ - -

-100 0
PC1: 71% variance

PCA:PRINCIPAL COMPONENT ANALYSIS
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Sanacore® GM regulates

gene expression with clear

effects in Hepatopancreas
(HEP and intestine — mid gut
(INT) as observed in by PCA.
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SANACORE® GM ESTABLISHED THE FOUNDATION FOR
CELLULAR PROCESS IN THE HEPATOPANCREAS

RNA polymerase & Membrane protein complex Glycolysis & _ DNA mismatch repair and Phagocytosis & Autophagy Attenuation of
Ribosome biogenesis synthesis Nucleotide metabolism mutation avoidance pathway maturation fatty acid degradation
Intercellular M
. ransport . s, e s . Slucose T_ATPj DNA - Replication stress N\ Phagosome Autophagosome : Lipid droplet
Protein S e ” ;’ l\.n': 2 damage | - Oxygen radicals “7 biogenesis T
RNA - N 5 ) | L reoee Pyruvate Y S L —> .
polymerase  Ribosome YD fl\wmmmm: P T T T 2 )
) | ..' . ® Acetyl-Cos

=/

Supply new ribosomes for
protein synthesis

Intracellular

translocation (&%
. e By

£ 2 & - ER
Efficient export of

synthesized proteins

Oxalmtate’&\

Citrate
r TCA J
Succinflcoa CYCle

X oKG

Energy, AA, nucleotide
sugars production for
cellular processes

Base mismatch Single-strand
l ~ break
DNA

repair

Maintain genomic integrity,
mutation prevention
& Anti-oxidation response

Degradation

& Recycling

Innate immune defense,
Stress modulation &

Nutrient utilization

Lipid
oxidation |

A '
L Acyl- !
*. Acylcarnitines « - C?A <+’

Lipid droplet storage for
energy preservation

ESTABLISHED
CELLULAR FOUNDATION

FACILITATED PROTEIN
TRANSPORTATION

PISSEO
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STIMULATED CELL
METABOLISM

DNA REPLICATE
STABILIZATION

IMMUNOCOMPETENCE

LIPID METABOLISM
ADJUSTMENT
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IMPROVED GROWTH & SIZE DISTRIBUTION UNDER
DISEASE PRESSURE

Size distribution Average body Size CV
18 Welght 40
%S

2 16 A5.4% 35 ¥ 20%
£ 14 7 e
-f 12
2 6.7 25
310
£ R 20
E/ 8 o 6,4
> 15
% 6 6,1
g_ i 10
()
LT 2 5,8 5

0 5,9 0

1 2 3 4 5 6 7 8 9 10 11 12 13
9 Data were analyzed from 60 shrimp per group.

EctrL [lcTRL-EHP [HIMPULSE-EHP

» IMPULSE shows more normal distribution curves centered around 6-79g «
» The control-EHP group shows a broader size distribution, with peaks between 4-69g U“"‘
oo
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PROFITS & SUSTAINABILITY

Farm productivity

Enterocytozoon FCR

gpatopenael “  BIOMASS (kg/ pond) ° :-
g 100 1.5 R
;r (1] 8 ) e CBE, .
‘ o -32%
ite Feces CONTROL  CORRECTIVE PREVENTIVE + . .
CORRECTIVE CONTROL " CORRECTIVE  PREVENTIVE +
drome CORRECTIVE
s (WSSV) ROI corrective: 18
ROl prev + corr: 40 ,
Lampung, Indonesia SURVIVAL (%) 5
100 shrimp/m? = 6 . -16% o
High replication, high disease pressure 100 = 5 - -39%
Corrective vs Prev + corrective . ¥ ,
application %53 ]
SANACORE® GM was able to minimize the impact of v % 2
disease increasing final biomass as well as feed efficiency. © X \f\
LCA analyses ShOW hOW SNGM helps increaSing farming ° NO SUPPLEMENTATION CORRECTIVE PREVENTIVE + CORRECTIVE O

sustainability. CONTROL  CORR PREV + CORR
OTSSEO rr
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SANACORE® GM EN “BLACK ZONE” pr— Farm oty

Banyuwangi, East Java

Enterocytozoon Early DOC : Density : 150 shrimp/m2
hepatopenaei Detected AHPND by symptoms;
: : DOC 27: . :
(EHP) L | Symptoms & Body Weight (g/shrimp) o
: : PCRWSSV; -
20 :on EHP and IMNV (PCR) :
P DOC 50-52 :
18 : ol _ WSSV (PCR)
AH 16 = : : and mortality;
14
12
10
8
Infe 6
Necrosis WJus (IMNV) 4 —Sanacore  —Control
Spot Syndrome _
Virus (WSSV) 2 i poC
ﬂ []
40 45 50 55 60 65

70
. . . o "%; \
Higher biomass and final ABW: higher income .‘)'
ISSEO
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HEALTH MONITORING AND ANTICIPATED REACTION e g

Subang, West Java, Indonesia
Density : 100 shrimp/m2

07 N 12.5 Tons 0% %
; Tot. Biomass Outbreak ® D8
DOC Avg SR Harvest cases
0 D9
v" Good Growth ---
® D10 .
v Higher than target
® D1t

v' Zero Disease
D12 Outbreak

® Target v High SR

MBW (Gram)
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INCREASED PRODUCTIVITY e g

BIOMASS HARVEST RESULT Indokom, Lampung, Indonesia
Density : 100 shrimp/m2
After using
Previous crop  Functional Feed Improv.
No.Pond = q) Additive (%)
(kg)
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 S, .«\ |
Max ~, 1323 ¢ 2%'
‘DISSEO @ e o5
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"ENHANCING SHRIMP DISEASE RESISTANCE & RECOVERY

» Enhancing Shrimp immune system
» Supporting gut microbiome resilience

» Boosting Hepatopancreas & intestine
functioning

» Growth, profits, sustainability

Aty @
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SAUDE E O CORACAO CONHECA A LINHA
DO NOSSO NEGOCIO AQUA DA ADISSEO

RESTRINJA o uso inadequado de antibioticos
e produtos quimicos

REDUZA perdas por doencas subclinicas

e mortalidades

IMPULSIONE eficiéncia alimentar e a
produtividade da fazenda

AUMENTE a sustentabilidade economica
e ambiental
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