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: " FIGURE 1 Potential negative consequences of antimicrobial resistance (AMR) in aquaculture through medicated feed treatments on farms
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A proche préventive: stratégie d’evitement des
traitements par exclusion des pathogenes

] Biosécurité des établissements aquacoles

d Compartimentation (Code Aquatique, chapitres 4.2 et 4.3)

 Populations d’animaux aquatiques indemnes de maladies
spécifiques — SPF - (listées OMSA notamment)

] Strategie de filiere (amont 100% sécurisée - SPF-, biosécuriser
I’aval)

- O Domestication: meilleure maitrise de la zootechnie, diversité
;ge‘nethue suffisante




Approche preventive:
probiotiques et derives

(prébiotiques, postbiotiques, symbiotiques)
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Approche preventive: vaccination

. vaccines @\Py
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State-of-the-Art Vaccine Research for Aquaculture Use: The

aq u atl q UEeS aVEeC UNE case of Three Economically Relevant Fish Species ora I e y d
m é m o i re 3 et n o n p a s Andrea Miccoli **(7, Matteo Manni ¥, Simona Picchietti ' and Giuseppe Scapigliati

Department for Innovation in Biological, Agro-Food and Forest Systems, University of Tuscia,

Largo dell'Universita snc, 01100 Viterbo, Italy; mmannil7@gmail.com (M.M.); picchietti@unitus.it (S.P.); I I Ve rs —Va CC I n e S-a n d -
scapigg@unitus.it (G.S.)
* Correspondence: andrea.miccoli@unitus.it; Tel.: +39-0761-357-128 r m e rs

t These authors contributed equally.

D L e s Va c c I n S c o m m e Abstract: In the last three decades, the aquaculture sector has experienced a 527% growth, producing n pzz / b roc h u re_a I p h a

82 million tons for a first sale value estimated at 250 billion USD. Infectious diseases caused by
bacteria, viruses, or parasites are the major causes of mortality and economic losses in commercial
aquaculture. Some pathologies, especially those of bacterial origin, can be treated with commercially
available drugs, while others are poorly managed. In fact, despite having been recognized as a useful
preventive measure, no effective vaccination against many economically relevant diseases exist yet, 0) d ucts / a q uavac-stre p
such as for viral and parasitic infections. The objective of the present review is to provide the reader
with an updated perspective on the most significant and innovative vaccine research on three key
aquaculture commodities. European sea bass (Dicentrarchus labrax), Nile tilapia (Oreochromis niloticus),

and Atlantic salmon (Salmo salar) were chosen because of their economic relevance, geographical e v
check for distinctiveness, and representativeness of different culture systems. Scientific papers about vaccines .
updates against bacterial, viral, and parasitic diseases will be objectively presented; their results critically tova CcCin S/ Acc,
Citation: Miccoli, A.; Manni, M_; discussed and compared; and suggestions for future directions given. \ : oy,

Picchietti, S.; Scapigliati, G.
State-of-the-Art Vaccine Research for  Keywords: adjuvants; aquaculture; experimental challenge; fish immunology; fish welfare; infectious
Aquaculture Use: The Case of Three diseases; vaccines
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FIGURE 3 Vaccination is a key tool to ensure sustainable aquaculture production. (a) Vaccine developmental stages from identification of

disease and causative agent to research, production process validation, clinical trials and farm-level studies, to regulatory approval, marketing and
application. (b) Vaccine provides protection against target organisms through increasing innate and adaptive immunity leading to reduction in
antibiotic usage




Vaccination:

Développement
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FIGURE 3 Vaccination is a key tool to ensure sustainable aguaculture production. (a) Vaccine developmental stages from identification of
disease and causative agent to research, production process validation, clinical trials and farm-level studies, to regulatory approval, marketing and
application. (b) Vaccine provides protection against target organisms through increasing innate and adaptive immunity leading to reduction in

antibiotic usage




(acides organiques, sels biliaires, etc.)

 Principes de base de I'effet des compléments alimentaires

d Produits commerciaux destinés a I’aquaculture

] Les axes de recherche, analyse du microbiome et outils

pour l'influencer S

Bacti-Nil Aqua: Synergistic blend of

https://www.vitalac.eu/kitinacid-aquashield-enrobage- organic acids, designed for disease
~ crevettes-jrfp prevention in fish and shrimp
e - Bacti-Nil Aqua is a cost-effective blend of organic acids to reduce the impact of bacterial
: _ pathogens on productivity of fish and shrimp.
tps://www.adisseo.com/

© Reduced mortality caused by primary and opportunistic bacterial agents
© Reduced the impact from stress conditions on performance

© Improved growth performance and productivity

Species:

& Aquaculture




Approche curative: stratégie de t

alternatifs

L Molécules biocides (bactériocines, extraits
végetaux, etc.).

1 Communication bactérienne dans un biofilm
(Quorum Sensing) et interférences (Quorum
Quenching): furanones, etc.

1 Bactériophages

- O Immunostimulants (Beta-glucans, etc.)
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Sanocare ACE Pro

Sanocare® ACE Pro is specially
developed to optimize, simplify, and
standardize live food production. By
improving the hatching conditions in
the tank, the quality and vitality of
Artemia nauplii significantly
increases, resulting in more
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SANOCARE® PUR

Sanocare® PUR isa highly cffective
disinfectant. It prevents major
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Sanocare®
CID

SANOCARE® CID

Sanocarc® CID is a disinfectant for use

inaquaculture. It prevents various
aquaculture pathogens, including
bacteria (Vibrio spp.), viruses (WSSV,
YHV), fimgi and moulds, from entering
the culture facility and reduces the
presence of pathogens in the rearing

SANOLIFE® PRO-W

Jife® PROW has el

formulated for use in both fresh and sea
water. The activity of the Bacillus in
Sanolife® PRO-W keeps the water
quality optimal, stabilizing the
phytoplankton bloom.




Cycle de vie des bacteriophages
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Cycle d’infection : ' Assassin 25-Minute
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Oeen/&\ SOLUTIONS ~ SERVICES  PRODUIT  APROPOS  PATIENTS  EN

https://geen-bio.com/fr/solution-category/aquaculture/

AQUACULTURE

lutions > Aquacutture

htt ps://vetophage.fr/ =, SALEM MICROBES AboutUs LocateUs Events IndustryNews Careers Usefullinks Downloads Gallery ContactUs

P

Farm Input Supplies Follow up Field Advisory Services to ensure Better
culture practices that meet the requirement of biosecurity sustainability and
maximum production We follow Antibiotic-free farming protocols.

Shrimp Hatchery Shrimp Nursery Shrimp Growout

https://www.salemmicrobes.com/index.php#
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Prevalent Aquatic Animal Vibrio Diseases

Vibriosis stands as one of the prevalent bacterial dise:

impacting shrimp, fish, a hellfish acr onments

https://phagebanks.com/ N e o

animals via variot ry points such as the mouth, gills, and skin

This can r

sult in primary or secondary infections, particularly

during environmental deteriorations like rainy w

cant diurnal te > variations. Addition.

signif

resistance als or co-infections with other bacterial

te the s

or viral c sceptibility to Vibrio

nfections

Click for Fish Diseases and their Causative Pathogens »® Click for Shrimp Diseases & their Causative Pathogens
Click for Shellfish Diseases & their Causative Pathogens 7» Click for Crab Diseases & their Causative Pathogens “»




CONCLUSION

Diverses alternatives a I'utilisation d’antimicrobiens existent déja, d’autres sont en
développement:

 Pour les produits commerciaux alternatifs aux AM utilisés dans les stratégies alternatives
aux antimicrobiens, ils sont disponibles pour leur usage en Afrique, une fois les
autorisations d’importation obtenues. Informer les services sanitaires est crucial.

1 En général, ces alternatives ne sont pas des panacées, et elles réclament plus de
conditions préalables (conduite d’élevage optimale) et de suivi que les antimicrobiens
pour étre efficaces. Il faut comprendre leur mode d’action pour les utiliser de maniere
adéquate.

- U Le probléeme principal: faible motivation des sociétés spécialisées (vaccins, problothues,

~ e oAl s

;phages) pour I'aquaculture, marcheé trop petit, économie d’échelle limitée.
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