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* How many research fish do we use?
« Why do we use so many research fish?

* How can the number of research fish
be reduced?
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Major difference between Norway and UK

Farmed salmon

Farmed salmon
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Number of fish in Norway

+ Annual production of 500 000 tons farmed fish
+ About 500 million farmed salmon

+ The mortality rate for farmed salmon in seawater is
estimated to be 7% a year
- About 50,000 fish die each day

+ 1 million research fish
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Winter Ulcer Disease

Photo: Brit Terud

Several million fish suffer from this disease each year
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The large variation in the number of research

fish is due to the health situation and economy
of the fish farming industry

Foevoksdyr, fisk anvend, 19022005
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Number of research fish

Belgium, 2461!
Denmark, 35200 Mammals

Germany, 18291 55552 “

Other fish |
11685

Canada**, 607367

Greece, 50150(

Cod 311106/
Spain, 14638 |
France (2001), 963 \

\ Salmon
Ireland, 2104€ \

556529

Norway (2003), 7964

The Netherlands, 26832 Zebrafish 2160

Austria, 882 X /
\ Portugal, 2256 Rainbow trout |
Finland, 502235 63394

Switzerland (2003), 98; Sweden, 17691

Research animals, Norway 2005

Czech Republic, 42810
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"Fish used for research that are not defined as

Research fish research fish”

944.874

Fish used for research that are not defined as research fish, 2004

+ Simple marking of animals, withdrawal of blood samples and 61665
’ F h h h collection of natural secretions or excretions only casing
i i slight pain or discomfort of a highly temporary nature
IS used In researc t at are nOt Experiments having to do with breeding/rearing, feeding and 1205366
1 1 ” environment without producing a non-physiological state in the fish
defl ned as researCh fISh Fish killed before the start of the experiment 14179
1 659 051 Fish killed for educational purposes etc. 820
- - Fish at research stations not used 377000
= Total 1659051

Total number of fish used for research
2.6 million

Observational studies, slaughterhouse data etc.
on farmed fish are not counted in the statistics.
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Lack of international harmonisation
of how a “research fish” is defined leads
to problems when statistical data from
different countries are compared.

Lack of international harmonisation
on ethical norms for the use of fish in

research could lead to movement of
research from one country to another.
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How do we define suffering
in research fish when we are still discussing
whether fish have the ability to suffer or not?

+ In Norway only a few studies such as surgical
insertion of radio transmitters into the abdomen
of fish are reported as painful experiments.

+ Studies where fish are killed with high doses of
bacteria or virus to show the effect of vaccines
are not reported as painful experiments.
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Why do we use research fish?

Research fish in Norway 2003 (796497)
Other 57347 “‘
Education 590
. Toxicology & safety
Official e 131034
statistics

Basic research
Research & 474439
Development

133087
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Over 50% of the research fish in Norway are
used for testing of fish vaccines

Other 38091

Water quality

and Physiology
28562
Testing of

toxins 10027

LC50 12047

Challenge tests
28880

Testing of
vaccines
298477
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Why are so many fish used for testing of
fish vaccines?

1. There is a continuous need for new and better
vaccines
2. The European pharmacopoeia
- States how vaccines have to be tested
- Few possubilities to use alternatives
+ No alternatives methods available

Most fish are used for potency-testing
/ / y i
N s
100 vaccinated fish and 100 unvaccinated fish
per antigen (normally 6x = 1200 fish per vaccine)

v

Challenge study

(i.p. injection to satisfy the law and bath to satisfy the customer)

v

Mortality of the unvaccinated fish has to reach 60%
Then the RPS has to be: Vibriosis > 75, Furunculosis > 80
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How can we reduce the number of
research fish?

100 -
z Challenge study with 990 fish
P 80 for testing a probiotic
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Fig. 4. Accumulated mortality of Atlantic salmon (Salwe salor L)Y infected with deramonas salmonicida
with and without { 2 ) treatment with Psendonronas fTuorescens strain AH2 at two levels: 0-10° (O) and
10" -10° (O) cfu/ml, respectively. Fish of 15-20 gram sizes were kept at in fresh water at 12°C with a flow
of 0.8 1/ka fish per minute. Infection was done by 10% cohabitants and all meatments were carmed out i

tiplicates. Erorbars are 95% confidence limits,




Eﬁﬁi Low concentration of Probiotics

3x 100 fish

wﬁ High concentration of Probiotics

3x 100 fish

wﬁﬁ' Control groups

3x 100 fish *

10 fish infected with Furunculosis are added to each tank

Mortality rates are compared
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How can we reduce the number of research fish?

* In vitro studies
+ Pilot studies
+ Standardise the fish used .
- Age, size, health .a )
- Genes
. y iy 7 O
+ Standardise the conditions
- Water quality and tank facilities Best Fishes
- Care and handling
* Methods for blood sampling, anaesthesia etc.
+ Feeding systems, tagging etc.
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Alternatives

* The3R’s
- Reduce the number of fish used
- Replace live fish with in vitro methods

- Refine methods to reduce the number of fish
and/or the amount of suffering
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Alternatives
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It may be easier to interpret salmon models
than zebra fish models

Laboratory strain of salmon

Farmed salmon
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The lack of standardisation of research methods
leads to the fact that
all parameters have to be tested on the
same fish group at the
same time under the
same conditions.

This leads to LARGE experimental studies and
the results from one study
are difficult to compare with other studies.
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Conclusion:

There is great potential for optimising
research methods leading to
more and better research results per fish
used in research
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Do we need more or less research fish?

Yes, we need more research fish to solve the
major problems in the fish farming industry

Yes, we should use less research fish because
it is an ethical problem
and the number needs to be reduced to a minimum.
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Health monitoring of fish used in research

What's the point?
We use only healthy fish in our research,
don’t we?
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Health monitoring

Fish

on-infectious
diseases

Water quality
Disease
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“Normal” hearts from “healthy” farmed salmonids

TL
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Wild
rainbow trout

Farmed
rainbow trout
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Conclusions on how to reduce the
number of research fish

+ The statistical data of the number of fish used in
research need to be based on better definitions

+ Laws and regulations should allow alternatives

* There is a great need for more research to develop
in vitro methods and refine experimental methods

+ Standardisation of research models
- Including health and genetic status of the fish
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- LARES
|

Acts and Regulations concerning the
Care and Use

. of Fish in Norwegian Research

Report available on our

H 1st Edition
website s

www.oslovet.veths.no/fish Ponate dshantes; Qe Kaation 8 Adiaa' S Soth
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Thanks to Gunvor Knudsen
for the 2003 data.

Thank you for your attention!

www.oslovet.veths.nolfish
renate.johansen@veths.no




