
Scientific Committee on Health, Environmental and Emerging Risks 

(SCHEER) 

Request for a scientific opinion in support of a targeted revision of Annexes III and IV 

of Directive 2010/63/EU on the protection of animals used for scientific purposes 

1. BACKGROUND  

Directive 2010/63/EU on the protection of animals used for scientific purposes (hereafter “the 

Directive”) provides requirements for establishments and for the care and accommodation of 

animals used in research and testing. The Directive contains several Annexes containing inter 

alia more precise legally binding standards for specific provisions in the Directive. 

The present request for a scientific opinion relates to two of these Annexes: 

1.1. Annex III on the standards of accommodation and care as required by 

Article 33 of the Directive 

Annex III consists of two parts. Section A contains general requirements applicable to all 

animals within the scope of the Directive, including on physical facilities, the 

environment and its control as well as the care of the animals. Section B contains detailed 

specifications for the care and accommodation for the most commonly used species of 

mammals, birds, amphibia and reptiles, including specific tables of dimensions of 

enclosure systems and stocking densities. 

Annex III was based on Appendix A of the Council of Europe Convention ETS 123 

developed by Expert Working Groups each responsible for a species or group of speciesa.

The recommendations were drafted on the basis of the available scientific evidence or, 

where unavailable, on the good practice at the time. These were then introduced into the 

EU legislative framework through Commission Recommendation 2007/526/EU.  

In 2010, the Directive incorporated many of these recommendations into its Annex III. 

However, only those recommendations that can be complied with by all operators at all 

times under the Directive could be included establishing today’s legally binding 

accommodation and care standards to safeguard the welfare of animals when kept in 

captivity for scientific purposes in the EU.  

1.2. Annex IV on the methods of killing appropriate for animals bred, supplied 

or used in scientific procedures, as set out in Article 6 of the Directive. 

Methods in Annex IV were based on a 2005 opinion of the Scientific Panel on Animal 

Health and Welfare (AHAW) of EFSAb with final adopted list as a result of the co-

decision negotiations.  Under Article 6 of the Directive, other methods of killing can be 

authorised, either when the method is to be considered at least as humane as those in 

Annex IV, or when necessary for scientific purposes. In the case of the former, Member 

States are required to provide an annual report on methods authorised which have been 

considered to be at least as humane as those set out in Annex IV. 

                                                 
a https://www.coe.int/t/e/legal_affairs/legal_co-

operation/biological_safety_and_use_of_animals/Laboratory_animals/Revision%20of%20Appendix%20A.asp  
b “Aspects of the biology and welfare of animals used for experimental and other scientific purposes” 

https://ec.europa.eu/environment/archives/lab_animals/scientific_en.htm  

https://www.coe.int/t/e/legal_affairs/legal_co-operation/biological_safety_and_use_of_animals/Laboratory_animals/Revision%20of%20Appendix%20A.asp
https://www.coe.int/t/e/legal_affairs/legal_co-operation/biological_safety_and_use_of_animals/Laboratory_animals/Revision%20of%20Appendix%20A.asp
https://ec.europa.eu/environment/archives/lab_animals/scientific_en.htm


Currently, the European Commission is undertaking a targeted review of Annexes III and IV 

focused primarily on  

 the addition of accommodation and care standards for certain species and sub-groups of 

species not included or fully addressed in Annex III (Section B) to ensure harmonisation 

of appropriate welfare standards for these species, and 

 methods of killing that have either been authorised at national level as being at least as 

humane as those in Annex IV, or where additional scientific evidence has been 

published on the suitability of existing methods, or supportive of new methods. 

Following an analysis of the feedback from Member States and stakeholder organisations for 

the revision of these two Annexes, there are a small number of issues where considerations for 

inclusion or exclusion have generated insufficient evidence base or contradictory views. The 

current opinion is limited to these points. Scientific evidence provided to DG ENV as part of 

the feedback is listed at the end of this document. 

2. BACKGROUND TO THE SPECIFIC QUESTION FOR A SCIENTIFIC OPINION  

2.1. Key accommodation parameters to maintain the welfare of zebrafish kept in 

captivity for scientific purposes 

Currently, Annex III contains only general requirements for the accommodation of fish. 

EU statistics show, however, that around 2,700,000 fish are used annually in the EU, UK 

and Norway. Due to their importance as research models, more detailed requirements to 

safeguard their welfare are needed in Annex III.  

A review of the scientific evidence has shown, however, the lack of specific 

recommendations for any fish species except zebrafish (Danio rerio). Zebrafish 

nevertheless represents almost 17% of the total number of fish used in research and 

testing. In addition, the use of zebrafish is also required for regulatory toxicity studies 

making it desirable to establish harmonised standards for their accommodation.   

There is abundant scientific literature, including systematic reviews, on conditions 

described for housing and care of zebrafish (see references 1-10 at the end). However, there is a 

significant diversity of views (including by Member States and stakeholders) on suitable 

limits for the parameters defining quality of water and on appropriate standards for 

enclosure sizes and stocking densities in published papers and recommendations.  

Parameters that were considered are: water supply and quality; oxygen, nitrogen 

compounds, pH, and salinity; water temperature; lighting; noise and maximum stocking 

density in relation to the stage of maturity of fish. However, to align with the level of 

detail in the current Annex III, only those parameters that are crucial and specific for the 

maintenance of zebrafish welfare should be considered. 

For these reasons, it is necessary to request a scientific opinion to identify and establish 

standards for the key parameters for the accommodation and care of zebrafish for 

consideration for Annex III.   

2.2. Housing requirements to maintain the welfare of Passerine birds kept in 

captivity for scientific purposes  

Statistical data from the EU show that great tit (Parus major) and blue tit (Cyanistes 

caeruleus) were the two most used species with no species-specific standards included in 

Annex III. Around 20,000 tits used for scientific purposes are reported annually. 



In a recent consultation with Member States and stakeholder organisations it was 

confirmed that most studies with tits are conducted in the wild, but in some studies the 

maintenance of these animals in captivity is necessary. However, there seems to be no 

specific standards to define the conditions for keeping tits in captivity to ensure their 

welfare.  

As a result, the conditions applied for tits kept in captivity are based on other similar 

species already defined in the current Annex III (e.g., Zebra finches). In some cases, 

studies conducted in tits provide enclosure details and which are subsequently used as 

reference (11,12).  

In addition, tits are territorial birds and except for breeding purposes, tits in captivity are 

often housed individually as reported in several publications. The periods of time varied 

(between two days and two months) and details of the dimensions of the enclosures were 

given (13-17). However, only one publication was identified as recommending enclosure 

dimensions for tits, both in isolation and in group (18).  

Consequently, a scientific opinion is requested on appropriate housing standards for tits 

required to be kept in captivity as part of a research study (using a similar template to 

those other bird groups detailed in Annex III), provided sufficient scientific 

evidence/information on best practice is available. 

2.3. Hypothermic shock as a method of humane killing for zebrafish used for 

scientific purposes 

Overdose of anaesthesia is a commonly used method listed in Annex IV for killing fish. 

However, there is evidence that some anaesthetics used in euthanasia of fish can be 

aversive (19). 11 Member States have reported authorisation of hypothermic shock (known 

as rapid cooling) for zebrafish, several annually since 2015. An exemption can only be 

authorised when the authorities have evaluated the method (rapid cooling in this case) to 

be at least as humane as methods already accepted in Annex IV on the basis of scientific 

evidence (20-24). There seems to be a general agreement that a competent use of rapid 

cooling is a humane method of killing of zebrafish when unwanted potential 

pharmacological effects from anaesthetics on experimental results must be avoided (25). 

Even if regularly authorised, there seems to be lack of standardisation of this method in 

terms of temperature, time of exposure, etc. in relation to the age/size of the fish. 

Scientific literature provides evidence that immersion for a duration of five minutes for 

fry over 16 days post fertilisation and for adults is sufficient. However, for younger fry, 

times to guarantee death are much longer. 

A number of Member States requested rapid cooling to be accepted as a humane method 

also for other species of fish, although the scientific evidence for this is scares (26).  Most 

studies have been done in zebrafish. However, other small tropical fish, such as medaka 

(Oryzias latipes), are also used in research.  

 

While the European Commission believes there is sufficient evidence for the inclusion of 

rapid cooling (hypothermic shock) as a humane method by immersing fish in water at 

less than 4ºC, advice is necessary in relation to the detailed conditions. 

3. TERMS OF REFERENCE 

In view of the above, the European Commission asks SCHEER to issue a scientific opinion 

on: 



1. Key accommodation parameters to maintain the welfare of zebrafish kept in captivity 

for scientific purposes  

 Which key parameters and their respective ranges are supported by sufficient 

scientific evidence in order to be considered for legally binding standards for the 

housing of zebrafish?  

 On the basis of the current scientific evidence, which maximum stocking 

densities should be considered for zebrafish? 

N.B. The scope of the Directive covers fish from the stage of independently 

feeding larval formsc. Zebrafish is considered to reach this level of maturity five 

days post fertilisation when maintained at approximately +28Cd. Therefore, the 

parameters to be considered for zebrafish should not be extended to life stages 

before five days post fertilisation. 

2. Housing requirements to maintain the welfare of Passerine birds kept in captivity for 

scientific purposes 

 Is there sufficient scientific evidence to consider legally binding space 

allowances for keeping of Passerine birds in captivity, and if so, what should 

those be?   

 Is there sufficient scientific evidence to require that, except for breeding 

purposes, Passerine birds should be individually housed to safeguard their 

welfare in captivity? 

3. Hypothermic shock as a method of humane killing for zebrafish used for scientific 

purposes 

 Under which conditions (minimum temperature fish need to be kept prior to the 

hypothermic shock, temperature for the hypothermic shock, time of exposure) 

should hypothermic shock be used as a killing method for zebrafish to ensure its 

humanness?  

 Should the method of hypothermic shock be limited only to zebrafish 16 days 

post fertilisation or older? 

 With the current scientific evidence, should the method of hypothermic shock 

be limited to zebrafish or should its use also be allowed for other small tropical 

fish? If so, how should ‘small’ be defined? 

It is important to bear in mind when formulating the opinion that standards incorporated 

in Annexes III and IV will become legally binding and will require a case-by-case 

exemption by the authorities (which can only be granted on the basis of a scientific 

justification) should these not be possible to be complied with.  

4. DEADLINE 

SCHEER's opinion would be appreciated by the end of August 2022 to contribute to the 

preparation of Commission Review of Annexes III and IV of the Directive and present it 

at the Member State National Contact Points meeting in November 2022.  

  

                                                 
c Directive 2010/63/EU, Article 1(3)(a)(i) 
d Commission Implementing Decision 2020/569/EU, Annex III, Part B, Section B, point 1.2 



References: 

Key accommodation parameters to maintain the welfare of zebrafish kept in captivity for 

scientific purposes 

1. Ostrander G, Bullock GR, Bunton T. The Laboratory Fish (The Handbook of 

Experimental Animals). Academic Press (August 2000) 

2. Westerfield, M. (2000). The zebrafish book. A guide for the laboratory use of zebrafish 

(Danio rerio). 4th ed., Univ. of Oregon Press, Eugene, Adapted for the Web by ZFIN. 

3. Castranova D, Lawton A, Lawrence C, Baumann DP, Best J, Coscolla J, Doherty A, 

Ramos J, Hakkesteeg J, Wang C, Wilson C, Malley J, Weinstein BM. The effect of 

stocking densities on reproductive performance in laboratory zebrafish (Danio rerio). 

Zebrafish. 2011;8(3):141-146. doi:10.1089/zeb.2011.0688 

4. Avdesh et al.; Regular Care and Maintenance of a Zebrafish (Danio rerio) Laboratory: 

An Introduction; Journal of Visualized Experiments, November 2012, 69, e4196 

5. Hosen MJ & Vanakker OM. Zebrafish Models for Ectopic Mineralization Disorders: 

Practical Issues from Morpholino Design to Post-Injection Observations Frontiers in 

Genetics 4(74):1-17, 2013 

6. Ribas L, Valdivieso A, Díaz N, Piferrer F. Appropriate rearing density in domesticated 

zebrafish to avoid masculinization: links with the stress response. J Exp Biol. 2017 

Mar 15;220(Pt 6):1056-1064. 

7. Alestrom et al.; Zebra fish stocking densities provided for independently feeding 

larvae and adult fish; Laboratory Animals 2020, Vol. 54(3) 213–22 

8. Stevens, C.H.; Reed, B.T.; Hawkins, P. Enrichment for Laboratory Zebrafish—A 

Review of the Evidence and the Challenges. Animals 2021, 11, 698 

9. Andersson M and Kettunen P. Effects of Holding Density on the Welfare of Zebrafish: 

A Systematic Review. Zebrafish. Oct 2021.297-306. 

10.  Lee CJ, Paull GC, Tyler CR. Improving zebrafish laboratory welfare and scientific 

research through understanding their natural history. Biol Rev Camb Philos Soc. 2022 

Jan 4. doi: 10.1111/brv.12831. Epub ahead of print. PMID: 34983085. 

 

Housing requirements to maintain the welfare of Passerine birds kept in captivity for scientific 

purposes 

11. Aronsson & Gamberale-Stille: Evidence of Signaling Benefits To Contrasting Internal 

Color Boundaries in Warning Coloration Behavioral Ecology 2021 

doi:10.1093/beheco/ars170 

12. Sam K, Kovarova E, Freiberga I, Uthe H, Weinhold A, Jorge LR, Sreekar R. Great tits 

(Parus major) flexibly learn that herbivore-induced plant volatiles indicate prey 

location: An experimental evidence with two tree species. Ecol Evol. 2021 Jul 

21;11(16):10917-10925. doi: 10.1002/ece3.7869. PMID: 34429890; PMCID: 

PMC8366880. 

13. Caro SP, Cornil CA, van Oers K, Visser ME. Personality and gonadal development as 

sources of individual variation in response to GnRH challenge in female great tits. Proc 

Biol Sci. 2019 May 15;286(1902):20190142. doi: 10.1098/rspb.2019.0142. PMID: 

31039718; PMCID: PMC6532521. 

14. Thorogood R, Kokko H, Mappes J. Social transmission of avoidance among predators 

facilitates the spread of novel prey. Nat Ecol Evol. 2018 Feb;2(2):254-261. doi: 

10.1038/s41559-017-0418-x. Epub 2017 Dec 18. PMID: 29255302. 

15. Firth JA, Cole EF, Ioannou CC, Quinn JL, Aplin LM, Culina A, McMahon K, Sheldon 

BC. Personality shapes pair bonding in a wild bird social system. Nat Ecol Evol. 2018 



Nov;2(11):1696-1699. doi: 10.1038/s41559-018-0670-8. Epub 2018 Oct 1. PMID: 

30275466; PMCID: PMC6217997. 

16. Nicolaus M, Tinbergen JM, Ubels R, Both C, Dingemanse NJ. Density fluctuations 

represent a key process maintaining personality variation in a wild passerine bird. Ecol 

Lett. 2016 Apr;19(4):478-86. doi: 10.1111/ele.12584. Epub 2016 Feb 29. PMID: 

26929092. 

17. Dingemanse NJ, Bouwman KM, van de Pol M, van Overveld T, Patrick SC, Matthysen 

E, Quinn JL. Variation in personality and behavioural plasticity across four populations 

of the great tit Parus major. J Anim Ecol. 2012 Jan;81(1):116-26. doi: 10.1111/j.1365-

2656.2011.01877.x. Epub 2011 Jun 21. PMID: 21692798. 

18. ‘Fifth report of the BVAAWF/FRAME/RSPCA/UFAW Joint Working Group on 

Refinement’ (Laboratory Animals (2001) 35 (Suppl. 1) 

 

Hypothermic shock as a method of humane killing for zebra fish used for scientific purposes 

19. Readman GD, Owen SF, Murrell JC, Knowles TG. Do fish perceive anaesthetics as 

aversive? PLoS One. 2013 Sep 23;8(9):e73773. doi: 10.1371/journal.pone.0073773. 

PMID: 24086294; PMCID: PMC3781131. 

20. Varga ZM, Matthews M, Trevarrow B, et al.  Hypothermic shock is a reliable and rapid 

euthanasia method for zebrafish.  Final report to OLAW on euthanasia of zebrafish.  

Bethesda, MD:  Office of Laboratory Animal Welfare, NIH, 2008. 

21. Wilson JM, Bunte RM, Carty AJ. Evaluation of rapid cooling and tricaine 

methanesulfonate (MS222) as methods of euthanasia in zebrafish (Danio rerio). J Am 

Assoc Lab Anim Sci. 2009 Nov;48(6):785-9. PMID: 19930828; PMCID: 

PMC2786934. 

22. Matthews M, Varga ZM. Anesthesia and euthanasia in zebrafish. ILAR J. 

2012;53(2):192-204. doi: 10.1093/ilar.53.2.192. PMID: 23382350. 

23. AVMA Guidelines for the Euthanasia of Animals: 2013 Edition 

24. Wallace CK, Bright LA, Marx JO, Andersen RP, Mullins MC, Carty AJ. Effectiveness 

of Rapid Cooling as a Method of Euthanasia for Young Zebrafish (Danio rerio). J Am 

Assoc Lab Anim Sci. 2018 Jan 1;57(1):58-63. PMID: 29402353; PMCID: 

PMC5875099. 

25. Köhler A, Collymore C, Finger-Baier K, et al. Report of Workshop on Euthanasia for 

Zebrafish-A Matter of Welfare and Science. Zebrafish. 2017;14(6):547-551. 

doi:10.1089/zeb.2017.1508 

26. Blessing JJ, Marshal JC, Balcombe SR. Humane killing of fishes for scientific 

research: a comparison of two methods. J Fish Biol 2010; 76:2571–2577. 

 

 

 


	1. Background
	1.1. Annex III on the standards of accommodation and care as required by Article 33 of the Directive
	1.2. Annex IV on the methods of killing appropriate for animals bred, supplied or used in scientific procedures, as set out in Article 6 of the Directive.

	2. Background to the specific question for a scientific opinion
	2.1. Key accommodation parameters to maintain the welfare of zebrafish kept in captivity for scientific purposes
	2.2. Housing requirements to maintain the welfare of Passerine birds kept in captivity for scientific purposes
	2.3. Hypothermic shock as a method of humane killing for zebrafish used for scientific purposes

	3. Terms of reference
	4. Deadline

		2022-03-11T09:50:57+0100




