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Scope for growth

Sykdom er den stg@rste risiko med de
fleste typer havbruk

Hva definerer en frisk fisk?

Antall fisk | produksjon



De f@rste oppdrettskveite fra ca juni 1986
Hyltropollen, Austevoll havbruksstasjon

Leif Berg, Victor @iestad og Karin Pittman

Solid arbeid gir grobunn for
videreutvikling av ny naering

Foto: Bergens Tidende

Foto: NTB Naturbruk Vgl - Oppdrett av marine
fiskearter - NDLA



https://ndla.no/subject:13/topic:1:183267/topic:1:157023/resource:92156307-2456-4a48-89a6-414c8adb892a

SKINNHELSEN |
LAKSEOPPDRETT

Indikator pa
naeringshelse?

Bilder:
https://fiskehelse.wordpress.com/2012/03/28/vintersar/

https://www.kyst.no/article/fiskehelsetjenester-med-tips-for-aa-unngaa-

vintersaar/

https://marinhelse.no/tenacibaculum/



https://fiskehelse.wordpress.com/2012/03/28/vintersar/
https://www.kyst.no/article/fiskehelsetjenester-med-tips-for-aa-unngaa-vintersaar/
https://marinhelse.no/tenacibaculum/
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Akvatiske dy?t?a nsystem pa utsiden
(skinn og gjelleslimlagene) og utsiden (tarm mucosa)
og det er viktig hele livet

Slime is vital for survival
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Days after exposure to Vibrio bacteria

UT THE ROBUST FISH AND THE PROTE |

Skinnets slimlaget = Skjoldet .
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https://www.quantidoc.no/home.html

Etter 40 ar med intensive oppdrett
kjenner vi fisken som et dyr bedre enn vi gjor fra millenier med fiskeri
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Aquaculture # Agriculture under water
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Quantifying Robustness

Whole-genome duplication (WGD) events during eukaryotic evolution. 1R, 2R, and 3R
indicate first, second, and third-rounds of WGD in vertebrate evolution, respectively.
From: Carmona-Antoiianzas 2014 adapted from Sato and Nishida, 2010
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Aquaculture # Agriculture under water

d animals:
Dry skin dermis

subcutaneous
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Aquaculture # Agriculture under water

1 and animals:
- Depend on stable environment for embryo developmer
- 2R genome with “known” gene functions
- Dry skin, slimy lungs and guts= mucosal protection inside

animals:
elop in variable environment to young form
“unknown” gene functions
ucosal protection outside and ins
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https://www.sustainableaquaculture.com/news-events/technology-focus-hydrolicer-non-medicinal-sea-lice-management/
https://www.scottishsalmon.co.uk/facts/faqs/innovation/what-is-a-thermolicer
https://www.slideserve.com/orly/fundamentals-of-pharmacology-for-veterinary-technicians
file://///helix.uib.no/biohome/nfikp/Downloads/Fiskehelserapporten%202020.pdf
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Slime is Pro-Active

antiparasitic

H2A peptider

H1 oncorhyncin2
H6 oncorhyncin3
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http://en.wikipedia.org/wiki/File:Male_female_sea_lice.jpg
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It is painfully simple:
fish health is better with a good mucous layer

Mortality in Atlantic salmon
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Days after exposure to Vibrio bacteria

From: Svendsen and Bggwald 1997



GENERATION
STUDY

Skinn

Aug Sep Nov Dec Feb March June

Smolt opphav viktig

%)

Stress fra transport,
handtering, trengning,
avkusing

Dorsal Skin Mucus Density (X100

gjentatt stress =
gjentatt svekkelse av
immunforsvaret --ABHRAEHKABHKAéHKABHKAEHKAEHK
smolt seawater Delousing etc.

CAC2016G-Integrert lusehandtering — test av ulikekombinasjoner forebyggende tiltak mot lakselus ®

Partners: Marine Harvest, Skretting, Inst of Marine Research, FHF, Quantidoc

Quanfidec



Y
over traditionell h|stolog| pé’ﬁ 1d,

a tone fordeler

ud gjeller og tarm.

Comlparison

Histological quantification of
mucous cells

Veribarr™ on mucous cells
(design-based stereology,
3D from 2D)

Length or area

1-2 mm runnming length

1-2 cm? surface area

Unit of measure

Relative to existing structures

Universally applicable

Orientation of
section

Very important

Not important

Standardization

- No standardized units
- Not directly comparable across
treatment and organs

- Standardized reporting
- Comparable across treatment
and organs

Qualitative or Qualitative and quantitative Quantitative
quantitative

Method Manual Semi-automated
Bias Biased unless random rules applied | Unbiased

(Table modified from Dang et al. 2020, Table 4.




Gill changes in association with commercial H,O, treatment
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GENERATION Lamellar mucous cell size (u?)

Gill

Net cleaning H,0,

50% of
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with Marine Harvest, Skretting,
FHF, IMR, Nlli7ES 0g Quantidoc

Quanfidec
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OIE Aquatic Anial Health Strategy 2021-2025

Drivers for collaboration on aquatic animal health and welfare ..
The OIE Aquatic Animal HealthStrategy =~
@ Objective 1-STANDARDS ... —

@ Obiective2 -CAPACITYBUILDING ...
o Objective3-RESILIENCE ...
@ Objective4-LEADERSHIP oo

Conclusion

Auditable (etterprgvbare) standarder er MALBARE med et kvantitet
-baseres pa bevis, forskning og god praksis

Er brukervennlig, forstaelig, kan tolkes konsekvent
Hjelper til med forbedring av kvalitet, rutiner, produskjnsplanlegging

QuantiDoc
’ . - Quantifying Robustness




17.0 Physical Health

17.1 Gill
N=0

17.2 Skin condition
N=0

17.3 Snout, scales and fin damage
N=0




DEFENCE ACTIVITY

Sea based (open water)

0 Closed sea based (cage)

Land Based Salt Water

0 Land Based Fresh Water
0 Recirculated Salt Water

Recirculated Fresh Water

DEFENCE ACTIVITY

an
Fresh water

SKIN

Barrier Analysis

Standardization
improves
understanding of
and limits for
barrier health

(Skin N=~2000
Gills N=~1000)

‘é’ibarr

Verification of barriers
Veribarr™ Grid
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Number of fish produced

stainability, ecolabels and con

—C MR W e Ve
Scope for growth

sume

-




The robust fish has a protective,
live, active mucous barrier ©
- less than a human hair.

FISH SLIME
DESERVES
RESPECT

A self-renewing cell layer of

less than 0.07mm keeps the fish
fresh, repels hostile but natural
components of the water - and
ensures good health. It's almost
invisible, it's glistening, it's smooth -
and complex!

We have written this little book to
respect this brave, ultra-thin barrier
and its tireless struggle to keep the
fish healthy and robust.

THE LITTLE BOOK ABOUT THE ROBUST FISH AND THE PROTECTI&“F‘Q 07MM



http://www.quantidoc.com/
https://www.quantidoc.no/slimboken.html

