Forsogksdyr: den skjulte kostnaden

Adrian Smith
adrian.smith@norecopa.no
@adrian_3r

norecopa.no/kostnad

https://norecopa.no

Norecopa: PREPARE for better Science



“Det du ikke vet, har de vondt av”

STOP

STop % TAMU 3
TAMU < MADNESS: {
MADNESs:
crUEL |3 f
poG TESTS | T

PCTA

Thanks to animal
theyll be able o
protest 08 years o

o

According to the US Department of Health and Human Services, animal research has helped
extend our life expectancy by 208 years. Of course, how you choose to spend those extra years s up o you

Foundation for Biomedical Research

Tedemominae you o wowe A Fon

fbresearch.org

Norecopa: PREPARE for better Science



Norecopa er Norges nasjonale konsensus-plattform,
som skal fremme alle de tre R’ene:

Replacement, Reduction and Refinement

Forvaltning
Forskning

Industri

Styret representerer:

Dyrevern

Stiftet i 2007
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Hva er positivt med dyreforsgk?

v' @kt kunnskap - i hap om nytte senere

v Nytte for dyr
v bedre dyrevelferd

v bedre sykdomsbehandling/profylakse

v Nytte for mennesker w
v’ bedre sykdomsbehandling/profylakse Nytte:
v' HMS =

v utdannings- opplaringsgyemed
v' gkonomisk gevinst

En viktig brikke i arbeidet med En Helse (miljg/mennesker/dyr)



Det positive forutsetter:

* Klare og realistiske mal med forsgkene

* Korrekt eksperimentelt design — randomisering,
blinding, tilstrekkelig statistisk styrke

e Korrekt statistisk analyse — ingen p-hacking!

* Ingen HARK-ing (Hypothesising after the Results
are Known)

 Rapportering av "alt” (ogsa negative og
belastende funn) - for at ikke nye dyr skal brukes
til det samme

N2

norecopa.no/concerns




Vanlige kostnader ved alle dyreforsagk

o | motsetning til nytteverdien, som er i fremtiden og usikker:
Belastningen pa forsgksdyret er NA og GARANTERT

o Den eventuelle nytteverdien hjelper sjeldent selve
forspksdyret, men (noen ganger) sine artsfrender (som i
husdyrforskning - dog ofte i menneskers interesser)

o Det kan veere tvil om resultatene er palitelige

norecopa.no/concerns



Etter dyreforsgket

Det kan veere vanskelig a vei kostnadene for enkeltdyrene opp mot nytteverdien for andre
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Forsgksdyret opplever ofte det stikk motsatte av “De 5 Frihetene” for dyrevelferd

* Frihet fra sult, tgrste og feilernzering
* Frihet fra fysisk ubehag

* Frihet fra smerte, sjukdom og skade
* Frihet til 3 utgve normal atferd

* Frihet fra frykt og stress

mattilsynet.no/dyr_og_dyrehold/dyrevelferd/rad_om_dyrevelferd/hva_er_dyrevelferd.5017



Fiskeforsgk har en del tilleggskostnader:

Selv enkel handtering og enkle prosedyrer innebaerer oftest a ta dem ut av sitt fysiologisk riktig element




Tilleggskostnader:

foto: T. Poppe

Fysiologiske endringer som de gjennomgar
St@rrelsesvariasjoner mellom jevngamle dyr
Oppstallingsbehov — stim eller individuelt?
Bedgvelse og smertestillelse

m.m.



Vi kan pavirke fiskeforsgk i riktig retning

De 3 R’ene for @ minimere belastningen: A
* Erstatte de ungdvendige forsak
* Redusere antallet dyr pr. forsgk
* Forbedre forholdene for dyrene som ma brukes

De 3 S’ene - det er lov a bruke bade hue og hjertet | K'd:stné‘d
* Good Science - '

* Good Sense B% @) @ -’Nyttezk
* Good Sensibilities é

De 3 V’ene for a gke gyldigheten av forsgket:

* Construct Validity (kan dyremodellen gi svaret pa problemstillingen? norecopa.no/3R

* Internal Validity (er forsgket designet riktig?) norecopa.no/3S
e External Validity (er resultatene overfgrbare til méldyrene/mennesker?) norecopa.no/3V
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Working Party Report

Guidance on the severity classification of scientific procedures — i s e
involving fish: report of a Working Group appointed by the Expert working group ox;::;::.:;l::s:r:;::: of scleatificprocedures
Norwegian Consensus-Platform for the Replacement, Reduction

and Refinement of animal experiments (Norecopa)
FINAL REPORT

P Hawiins N %, G X ', S Liywelyn-~Jones®,
K Ryder® and A J Smithe Brussels, July 2009
"Raseach Anmais Deparimant, REFCA, Wibarce Wy, SoutIwiser, Wast Sussex RHI3 RS, UK *Animal (Scentfc Procad.ses)
Inapecionie, Home Office, PO Bax 6772 Dundes DO1 SWW, LK: *Boogiaal Services, The Univarsity of Ednbugh, Crancelor Buiding.

TEEELa RESREERES | Guidance on the severity classification of

Abstract

B e procedures involving fish

roguiatos anmal msearch and Bstng wthin the Eunpean Union mquims Member Stites 1 ensum That 3 procedures am
clasaifiod a3 ‘non-recowry’, ‘MK, ‘modemts’ or ‘sevesy’, UBnG assigRMent Cetesa set out by the Eunpean Commisgon

(EC) However, oy
the Nomwegran Consensus-Pisttorm for the 3Rs "
Schentfic procedums nvaiving fish, Inckuding eXampIs of ‘suttheshol’, MIKT’, Modeaty’, ‘seves’ and wper Sreshaid
procedures.

e a

clasaficaton for proceduss usng fish, including fleld mseasch, wil be made waatie.
Keywords: Fan, harm -Denefl amemment, humans sndooints, rfinement, sevedty

Laboratory Animak 2011:1-6. DOE 10.1258/12.2011.010181

assauments underaken by bodies such as egulory auth-

ﬂwkwwnﬂ orites and ehial commitioos whan decding whethar or

Conducted in: support of the revision of Directive S6/609/EEC on the protection of animals used for
scientific purposes

S = Et supplement til EUs retningslinjer:

and
ing can sgnicastly atoc
ool & e g

L e 221

http://ec.europa.eu/environment/chemicals/lab_animals/pdf/report_ewg.pdf

P Hawkins, N Dennison, G Goodman, S Hetherington,
S Llywelyn-Jones, K Ryder and AJ Smith (2011)

norecopa.no/categories
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norecopa.no/PREPARE
PREPARE

The PREPARE Guidelines Checklist
Planning Fesearch and Exp on Animals: for &

Adrian J Smitt', R Eddie Chution®, Eliot Liley', Kristine E. As. Hanserr' & Trond Brattelic®

Worecope. 00 Norweg o Wtermary iusdtute. £0 Box 750 Sectrum. 0106 Oxio. Norway. *Royal 01k Schoof of Wemrmary Studves. faster Bust.
Wdenin, E40S MG UK ; Research Anmats Department Sownce Group, RPCA WNDerforce Way. Southwater Horsham, West Sussex, RN13 985, LK
Socton of Experiewetsl Bomedione, Dupartoent of s ducioe Aninal Clnical Scances. Faculy of W nnery Med cine. Norwepian (inwersey of (ife
Scunces, PO fox #1488 Oop. (033 Ovle. Norwary: Division for Resaarch Mes greset a0 External Funding. Westvm Aoraay Univaesty o/ Appled
Soweces. 5020 Bergen. Norway.

norecopa

Recommendation

5.Otjectvesand | (] Amange meetings with all relevant staff when early plans for the project exist
°":;" "{:"" [ Construct an approximats timescale b the project, Indicating the need br assistance with preparation,
and dwison
et animal care, and waste depos:
[ Discuss and dsclose al expected and potential costs.

(] Construct a detailed plan for dvision of ibour and expenses at all stages of the study.

PREPARE" consists of planning guidelnes which are complemen tary 1o reporting guidelines such as ARRVE
PREPARE covers the three broad areas which determine the quallly of the preparation for anmal studes.
1. Formulation of the study
2 Dialogue between scientists and the animal faclity
3. Ouality contrel of the components in the study
The topics will not dhwarys be addressad in the order in which they are presented hare. and some lpics overlap. The PREPARE
checklist can be adapted to meet special needs, such as fiedd studies. PREPARE induries o
faciites, since i house expariments are danandent 1

n s]ek

The PREPAI
and as best
a) rormulation of th
1. Uteratun. r fo
searches
4, 15 Gecdogy 300 Suitabilly 19 answer the experimental

Questons with Dhe least suferng. and Its weitare needs.
] Assess the reproducitiity and transia tabiity of the project.

6. Faoiity [ Conducta physical mspection of the faci ties, b evaluate buliding and e qupment standards and needs.
oraton [ Discuss statfing levels at times of extra risk

7.Eucatonand | () Assess be curent competence of staff members and the need for further education of training prior
traning 10 the study.

kliste (+ tilhor
r bedre forskning o

2. Legal issues [ Consider how the research is affected by relevant legishation for animal research and other areas, ¢.9.
animal transpont, cccupatonal health and safety,
] Locate mieaant gudance documents (2.9, EU guidance on project evakuation)

3. Ethical issues, [ Construct a ey summary

harm-be nefit 3 In dislogue with ethics commitiees, consider whether stalements about this type of research have
assesiment and already been produced
humane endponts | (] Address the 3Rs Feplacement, reducton, refinement) and he 35s (good science, good sense.

000d senshities).

] Consider pee- registraton and the pubication of negate results

[ Perioem a harm-bene fit assessment and justify any liely animal harm

[ Discuss the leaming cbjectives, i the animal use is for educational or training purpases.
O Asocate a severity classification fo the project.

(] Define objective, easiy measurable and unequivocal humane endpoints.

] Discuss the justéication, f any, for death as an end-point.

4. Expenimental ] Consider pllot studies, statistical power and significance levels.

desgn and [C] Define the experimental unit and decide upon animal rumbars.

statisscal anaiysis | () Choose methods of randomisation, prevent cbserver bias, and dacide upon indusion
and exciusicn criera

8. Mealth risk 3003 and anmals affected

ende nettsider) - _

\lity control of the components in the study -

+axs of e animals that are essential for the study and for reporting.
—-— [ Avwoid generaton of suplus animals.

11.Quarantioe and | (O Discuss he animaly’ Bely health status, any needs for transpon, quarantine and isolstion,
heakth monitoring health mongon g and consaguences for he persoened

12 Housing and ] Atlend 1o the animais’ specific instincts and needs, in collaboration with expent staf.
husbandry [ Discuss acchmatization, optimal housing condflions and procedures, envinamental factors and any
expermental kmitatons on hese .9 ood daprivation, soitary housing)

13 Experimental | [T Develop refined procedures fr capture, immoblisation, manking, and release of rehoming.
prcedures (] Develop refined procedures e substince administration, sampling, sedation and ansesthesia, surgery
and other techniques.

14, Humane iding. | (O] Consult relevant legisiation and guidelines wedl in advance of he stady.
release, (euse O | ) Define primary and emergency methods for humane kiling

rehomii
" [ Assess the competence cf thase who may have 1o perform these tasks.
15 Necropsy [ Constuct a systematic plan for all staQes of necropsy, nduding location, and identification of all
anmals and samgles.
References

1. S AJ Cluron RE Liley €, Hansen KEA & Srarwid | FREPARE Cuideines for Paving Anensl Researcn ind Testing
Lpratey Aneals 0 10,11 77100287 72177 823

2. Ky C. Browne WU, Cuhil I of & Inproving Boscence Research Reporting. The AVRIVE Guideines fr Regoring Animal Resewrch
S Biskgy 201000 10137 Vourmal e 1000412

Further information
hitps:/narecops. noPREPARE | post@norecopano | () @norecasa



3-Ethical issues, harm-
benefit assessment and

humane endpoints

3b

3c

3d

3e

3f

39

3h

3i

Construct a lay summary.

In dislogue with ethics committees,

consider whether statements
about this type of research have
already been produced.

Address the 3Rs (Replacement,
Reduction, Refinement) and the
3Ss (Good Science, Good
Sense, Good Sensibilities).

Consider pre-registration and the
publication of negative results.

Perform a Harm-Benefit
Assessment and justify any likely
animal harm,

Discuss the learning objectives, if
the animal use is for educational or
training purposes.

Allocate a severity classification to
the project.

Define objective, easlly
measurable and unequivocal
humane endpoints,

Discuss the Justification, if any, for
death as an end-point.

4-Experimental design

and statistical analysis

norecopa.no/PREPARE ) norecopa

5. Have the experiments been carried out before, and is any repetition justifiable?
6. What approaches to reduce distress z have been considered?

Construct a lay summary.

[CELEIC NI @u [ | For fish researchers

1. Have national or local research ethics committees already produced statements relevant to the research
being planned? Consideration should also be paid to the broader context of the research. For example,
research directed at increasing the productivity of farming at the expense of (or without improving)
individual animal welfare, or wildlife research whose primary aim is population management.

2. Have the Three Rs (Replacement, Reduction, Refinement z) been addressed, and will any advances in this
area be mentioned in publications of the study (remembering that many databases only index the title and
abstract of papers)? Which non-animal alternatives z have been considered but rejected?

3. Have the Three S's (Good Science, Good Sense and Good Sensibilities ) been addressed? Sufficient time
should be allocated to this point, since two of the three S's are highly subjective, but equally important. The
use of commonsense and critical anthropomorphism are justifiably part of the work to assess the impact of
research on animals, not least when a scientific evidence base does not exist.

4. Does the proposed study have a clear rationale and scientific relevance, and what will be the next step if
the hypothesis is supported or rejected?

5. Have the experiments been carried out before and is any repetition justifiable?
6. What approaches to reduce distress z have been considered?

7. Will the project undergo pre-registration z and will negative results be published, to avoid publication bias?

Many more links to resources on ethics are available here .
Details about pre-registration of animal studies and reporting of critical incidents are to be found in the section
on Experimental Design and Statistical Analysis .

Harm-Benefit Assessment

Norecopa: PREPARE for better Science



Bruk av forsgksdyr (2021)

Antallet forsgksdyr er innrapporterte tall fra forskere og forsgksdyrvirksomheter.

Art Antall

[A1] Mice (Mus musculus) | 52 554
[A2] Rats (Rattus norvegicus) 4 498
[A3] Guinea-Pigs (Cavia porcellus) 120
[A4] Hamsters (Syrian) (Mesocricetus auratus) 30
[A7] Other Rodents (other Rodentia) 1174
[A8] Rabbits (Oryctolagus cuniculus) 20
[A10] Dogs (Canis familiaris) 41
[A12] Other carnivores (other Carnivora) 139
[A13] Horses, donkeys & cross-breeds (Equidae) 92
[A14] Pigs (Sus scrofa domesticus) 705
[A15] Goats (Capra aegagrus hircus) 404
[A16] Sheep (Ovis aries) 569
[A17] Cattle (Bos primigenius) 294
[A27] Other Mammals (other Mammalia) 678
[A28] Domestic fowl (Gallus gallus domesticus) 867
[A29] Other birds (other Aves) 12 992
[A30] Reptiles (Reptilia) 10
[A33] Other Amphibians (other Amphibia) 500
[A34] Zebra fish (Danio rerio) W
[A35] Other Fish (other Pisces) [ 2186386
SUM | 2 291 647

Vaksineutvikling og testing

Utpraving av nye systemer for oppdrett
Forskning pa dyrevelferd

Bekjempelse av lakselus

mattilsynet.no/dyr_og_dyrehold/dyrevelferd/forsoksdyr/bruk_av_dyr_i_forsok_i_2021.47085/binary/Bruk%20av%20dyr%20i%20forspk%20i%202021



Fisk ]

12 000 000
10 000 000

8 000 000
i takt med oppdrettsnaeringens utfordringer
e Statistikken er lik for alle dyrearter:

4 000 000

* Belastningskategoriene er de sammen

2 000 000

* Vanlig merking er ikke dyreforsgk

0
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* Observasjoner er ikke dyreforsgk
Alle forsgksdyr unntatt fisk |

B * Det telles kun fisk som utsettes for prosedyrer
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https://www.mattilsynet.no/dyr_og_dyrehold/dyrevelferd/forsoksdyr/bruk_av_dyr_i_forsok_i_2021.47085/binary/Bruk%20av%20dyr%20i%20forsgk%20i%202021



2015 2016 2017 2018 (EU-28 2019 (EU-28
N orge og E U incl. NO) 2 incl. NO)2
Total 9,590,379 | 9,817,946 | 9,388,162 10,572,305 10,401,673

Table 1: Total numbers of animals used for the first time for research, testing, routine production and education
purposes in the Union between 2015 and 2019 with the inclusion of data from Norway in 2018 and 2019

Ar Sebrafisk  Alle fisk (inkl. sebrafisk) Andre arter Total
2003 796 497 53682 850 179
2004 267375 55415 322790
2005 2160 944 874 55552 1000 426
2006 6049 670 235 53858 724 093
2007 4906 3 400 694 61170 3461 864
2008 960 1 865 090 56862 1921952 Th . .
2005 e 730500 27575 1788179 45 millioner forsgksdyr siden den forrige
2010 3355 1357 795 62590 1420385 : .
2011 1990 1579589 43125 1622714 dyreve/ferdsmeldlngen.
2012 889 161380 48986 210 366 a1y .
2013 1551 5458434 63557 5521991 * 44 millioner fISk
2014 4823202 65989 43889191 o
2015 1140 975 89857 1230832 e 1,24 millioner Ianddyr
2016 8778 11513 785 92383 11606 168
2017 20724 1093 413 66254 1159 667
2018 38218 1593 191 93467 1686 658
2019 41148 1206 789 74806 1281595
2020 38867 2213101 69609 2282710
2021 29574 2 215 960 75687 2291647
f.o.m. 2003 44032973 1240428 45273 401

Norecopa: PREPARE for better Science



Norge: belastende dyreforsgk (tall fra 2019):

Uses of animals in research, testing, routine production and education (including training) by severity

Severity Number of uses Percentage
Non-recovery 36585 2.88%

Mild [up to and including] 866946 68.28%
Moderate 274767 21.64%
Severe 91434 71.2%

Total 1269732 100.00%

Norecopa: PREPARE for better Science

Uses by severity

source : alures published data

Non-recovery: 1.2 %

Severe: 9.8 %

Moderate: 19.5 %

Mild [up to and
including): 69.4 %

“Andre fisk” (ikke sebrafisk) i hele EU+Norge i 2019:
201.100 i betydelig belastende forsgk
400.000 i moderat belastende forsgk




Hvem vil ta kostnaden?

- Det norske forbruket av
forsgksdyr er formidabelt. Vi
ma redusere denne bruken
av levende dyr til
eksperimenter som er
strengt vitenskapelig
ngdvendig, sier
landbruksminister Lars
Sponheim til BT.

I



Siden den forrige dyrevelferdsmeldingen...

2001-2005 Bondevik Il H, KrF, V
2005-2013 Stoltenbergll A, Sp,SV
2013-2021 Solberg H, FrP, V, KrF

2021- Store A, Sp



Andre saker opptar stadig politikernes oppmerksombhet...

e pelsdyr

* gris

* kyllinger

* veterineervakten

* krigen i Ukraina

* energikrisen
* gkningen i sosialutgifter

Norecopa: PREPARE for better Science



...som fgrer til andre skjulte kostnader...

w STORTINGET

Arbeidstimer til:

* Lobbyvirksomhet
* Medieinnslag
* Leting etter stptte

Gratisarbeid

Adrian Smith
professor
Norecopa

Naringskomiteen Statsbudsjettet 2022 | Naringskomiteen Statsbudsjettet 2022

Norecopa: PREPARE for better Science



Det er bare fisk...?




..men vi bruker ogsa relativt sett mange pattedyr, i et land uten stor farmasgytisk industri




Map Satellite '

Vi ser frem til en ny dyrevelferdsmelding
i2023

Den forrige meldingen (2003):

Landbruksdepartementet vil derfor bidra til at det opprettes en nasjonal plattform, et
kompetansesenter, for alternativer til bruk av dyr i forskning slik det na gjares i en

rekke europeiske land.

En slik plattform vil spre informasjon om alternativer nasjonalt og internasjonalt og
vil selv kunne initiere utvikling av alternative metoder og bedre oppstallingssystemer.



Mine konklusjoner

1. Det utvikles stadig nye 3R-alternativer til dyrefors@gk, ogsd i Norge
2. Vikan fa ned antallet dyr, og belastningen, med en sta@rre innsats

3. Vitrenger er en solid norsk plattform, et 3R-senter, som kan bidra til dette
arbeidet.

Norecopa: PREPARE for better Science



Takk for meg — og til forsgksdyrene

Contact oss

+47 4122 09 49
post@norecopa.no

f Norecopa on Facebook

Norecopa: PREPARE for better Science
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