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AQUACULTURE IN SADC REGION

Southern African Development Community (SADC) - 15
Member States: Angola, Botswana, Democratic Republic of
Congo, Lesotho, Malawi, Madagascar, Mauritius, Mozambique,
Namibia, Seychelles, South Africa, Swaziland, United Republic
of Tanzania, Zambia and Zimbabwe

Marine and inland capture fisheries and aquaculture -
benefits: nutrition and food security, livelihoods, employment,
exports and foreign currency and conservation and biodiversity
values

Commercial aquaculture undertakings, at various scales -
operational in Lesotho, Madagascar, Malawi, Mauritius,
Mozambique, Namibia, South Africa, Tanzania, Zambia and
Zimbabwe

Principle species farmed on a commercial scale: tilapia,
rainbow trout, abalone, prawns, mussels, oysters, and
ornamental fish species

SADC contributes 0.08% to world

aquaculture output (excluding seaweeds)

Percent contribution by country to total SADC
aquaculture production of 69,851 tonnes in 2015
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Abalone farming in South Africa Seaweed farming in Tanzania (Zanzibar

Sh}'imp farming i Ma-dagascar & Trout farming in Lesotho & South Africa
Mozambique .
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IMPORTANT BACTERIAL DISEASES IN AQUACULTURE

Gram-negative bacteria (6) Gram-positive bacteria (4)
Vibriosis (V._anguillarum, V. harveyi clade, V. parahaemolyticus, MyCObaCteriOS'iS (Mycobacterium
Aliivibrio salmonicida (V. _salmonicida), V. vulnificus , Photobacterium fortuitum, M. marinum, Nocardia asteroides,
damselae) N. crassostreae (ostreae), N. seriolae)
Aeromonasis (Motile Aeromonas spp.:Aeromonas caviae, A. StreptOCOCCOSiS (Streptococcus agalactiae,
hydropila, A. sobria, A. veronii, A. jandaei; A. salmonicida) S. iniae, Lactococcus gearvieae, Aerococcus viridans)
Edwardsiellosis (Edwardsiella aneuillarum, E. ictaluri, E. Ren1l_:)acter1os1s (Renibacterium
piscicida, E. tarda, Yersinia ruckeri) salmoninarum)
Pseudomonasis (Pseudomonas anguilliseptica, P fluorescens) Infection with Anaerobic
Flavobacteriosis (Flavobacterium branchiophilum, Bactena_ (Clostridium bot:utmum,

. . i Enterobacterium catenabacterium)

F. columnare, F. psychrophilum, Tenacibaculum maritinum)

Infection with Intracellular Bacteria (piscirickettsia salmonis, Hepatobacter penaei,

Francisella noatunensis, Chlamvydia spp.)

Photobacterium
damsela




TREATING BACTERIAL INFECTIONS

* Cultured fish swim in the equivalent of a bacterial suspension - have adequate natural defence
mechanisms against bacterial infections

e succumb to bacterial infections when stressed
* |dentification and removal of the stressor is far more beneficial than antibiotics

e Antibiotics are provided:
* In feed —but sick animals stop feeding
* In water —feasible in fish tanks, but on large farms the flow rate washes antibiotic away

e Bath — but catching the fish and immersing it in a bath of diluted antibiotic is stressful
* Valuable specimens may be injected




COMMONLY USED ANTIMICROBIALS

Erythromycin  (macrolide) —  shrimp
hatcheries in Asia

Florfenicol (Phenicols)

Kifampicin - shrimp hatcheries in Southeast
sia

Sulphonamides — Romet-30, Tribrissen,
cotrimoxazole

Tetracyclines — most widely used broad-
spectrum antibiotic in aquaculture -
treatment and prevention

Aggregated class data [ 7% /
Others | 1%

Tetracyclines
Sulfonamides (including trimethoprim) N 7%
Streptogramins | 0%
Quinoxalines | 0%
Polypeptides [ 5%
Pleuromutilins § 1%
Penicillins [N 7%
Other guinolones | 0%
Orthasomycins | 0%
Nitrofurans | 0%
Macrolides [ 15%
Lincosamides B 1%
Glycophospholipids | 0%
Glycopeptides | 0%
Fluoroguinolones I 4%
3-4 gen cephalosporins | 0%
1-2 gen. cephalosporins | 0%
Cephalosporins (all generations) | 1%
Arsenicals | 0%
Amphenicols B 1%
Aminoglycosides Il 2%

48%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

% of reported quantities of antimicrobial agents used in animals
by 89 Member Countries



SA AQUACULTURE ANTIMICROBIAL USE

 Some antibiotics that are available to public — sold over the counter — purchased and
administered by farmers predominantly (Act 36)

e Others available via prescription from a veterinarian (Act 101)

* Abalone aquaculture — minimal antibiotic use — fed on kelp with innate antimicrobial
compounds

* Trout farms — strict quarantine measures for imported trout eggs and farmer cooperation

 Ornamentals — imported from Far East predominantly — carry resistant bacteria and
arrive stressed and susceptible to infection

 Small amounts of antibiotics used



WHY ANTIMICROBIAL USE IN AQUACULTURE???

Improved on-farm biosecurity (disinfectants, heavy metal compounds, vaccines)

Treatment of chronic diseases resulting in reduced growth, low food conversion rates and poor
survival which lead to reduced production

Treatment of epizootic diseases causing mass mortalities

Cultured fish often stressed — develop depressed immune systems and compromised non-specific
barriers which enhance susceptibility to disease — only resolved by antimicrobial use

Restricts geographical spread of emerging and re-emerging transboundary aquatic pathogens

Aquaculture technologies (e.g., recirculating), high stocking densities, elevated growing
temperatures, disinfectant and antimicrobial usage — affect interactions between fish host, its
commensals and pathogens — diseases require rapid treatment with antimicrobials



ANTIMICROBIAL RESISTANCE IN AQUACULTURE

* AMR — global studies in aquaculture from early 1990s

 Diversity of fish pathogens, fish commensal bacteria, food-associated pathogens —
reported and assessed for antimicrobial susceptibility

* Aeromonas and Vibrio among the most studied

* Diverse resistance profiles and carry plasmids, transposons, integrons,
resistance gene cassettes

* Potential for spread — horizontal gene transfer

* Presence of resistant bacteria and resistance genes - does not imply misuse of
AMR in aquaculture since AR genes predate introduction of antibiotics
* Source of the resistance genes????



Access to antimicrobials — overuse and misuse — only for use in confirmed bacterial
infections based on diagnoss

e Self-medication
e Sub-standard medication

Use of unapproved drugs in feed without compliance to good veterinary or food hygiene
practices

Use of antibiotics as growth promoters

Release of antimicrobials into aquatic environment through leaching from unconsumed
feeds, release of effluent water from aquaculture facilities and presence of residues in
faecal material

* Accumulation in sediment, effects on natural biota and development of AR in aguatic bacteria
* Fate?
* Persistence?

Residues in fish — food safety
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Effect of physiochemical factors on autoaggregation
and adhesion of Flavobacterium johnsoniae-like
isolates

Hafizah Yousuf Chenia* and Nicholas Chadwick

Discipline: Microbiology, School of Life Sciences, University of KwaZulu-Natal, Private Bag X54001, Durban, 4001,

South Africa.

Jacobs and Chenia Annals of Clinical Microbiology and Antimicrobials 2011, 10:16
http://www.ann-clinmicrob.com/content/10/1/16

ANNALS OF CLINICAL
MICROBIOLOGY AND
ANTIMICROBIALS

RESEARCH Open Access

Biofilm formation and adherence characteristics
of an Elizabethkingia meningoseptica isolate from
Oreochromis mossambicus

Anelet Jacobs' and Hafizah Y Chenia®
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Evaluation of Adherence, Hydrophobicity, Aggregation,
and Biofilm Development of Flavobacterium johnsoniae-Like
Isolates
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Characterization of virulence, cell surface characteristics

and biofilm-forming ability of Aeromonas spp. isolates from

fish and sea water
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Applied Microbiology
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ORIGINAL ARTICLE

Biofilm-forming capacity, surface hydrophobicity and
aggregation characteristics of Myroides odoratus isolated
from South African Oreochromis mossambicus fish
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Alternatives to Antimicrobials???

 Prudent antimicrobial use

Biosecurity on farms

Increased farm hygiene — feed and pond water management

Increased hygiene during food processing

Residue monitoring

Immunostimulants

Antimicrobial peptides



Another Way—Aquaculture as a Closed Nutrition Cycle

Current

Dissolved food
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I farmed fish are kept in nets or cages and actively fed @,
their excretions normally cause the environment to
become overfertilized (eutrophication). The exception:
when other organisms on lower levels of the food chain
are kept downstream @ Shrimp, crabs, or sea cucumbers
kept in cages €) eat particles that sink to the bottom.
Mussels @ filter smaller particles out. Their excretions are
metabolized by the algae and invertebrates.

Unlike conventional fish farming, so-called integrated
multitrophic aquaculture is an environmentally friendly
approach that actually takes the surrounding ecosystem
Into account,

However, it represents only a marginal share of global
aquaculture, and the use of fish 01l and fishmeal remains
problematic,
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Plant extracts - medicinal plants ORIGINAL ARTICLE

Antimicrobial activity of trans-cinnamic acid and commonly
used antibiotics against important fish pathogens and
nonpathogenic isolates
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Full Length Research Paper

Susceptibility of fish-associated Flavobacterium spp. . . s gt 1 s
isolates to cinnamaldehyde, vanillin and Kigelia africana Beneficial effects of medicinal plants in fish diseases

fruit extracts
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ANTIMICROBIAL ACTIVITY OF CINNAMALDEHYDE, VANILLIN AND KIGELI4 AFRICANA FRUIT
EXTRACTS AGAINST FISH-ASSOCIATED CHRYSEOBACTERIUM AND MYROIDES SPP. ISOLATES

Assessment of Aquatic Aeromonas spp. Isolates’ Susceptibility to
Cinnamaldehyde, Vanillin, and Crude Kigelia africana Fruit
Extracts

Hafizah Yousuf Chenia
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* Quorum sensing inhibition — bacteria, plant extracts

Bactericides, Antibiotics Reduce Number of Bacteria

Quorum Sensing Disruption Disturbs Bacterial Signaling

Jowrnal of Aquatic Animal Health 27:112-122, 2015

T Feed additives based on quorum sensing

DOI: 10.1080/08997659.2014.1001534

disruption could aid fight against EMS

Growth Inhibition of Bacterial Fish Pathogens
and Quorum-Sensing Blocking by Bacteria Recovered Wednesday, 1 January 2014

from Chilean Salmonid Farms )
By Peter Coutteau, Ph.D. and Tim Goossens, Ph.D.
Mery de la Fuente
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