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) Agenda

EURCAW

10:00: General presentation of the EURCAW-Poultry-SFA - V. Michel

10:15: Introduction to electrical stunning in rabbits and indicators - A. Velarde
10:20: Refinement of indicators and efficiency of stunning — A. Contreras-Jodar
10:30: Methods and recommendations — A. Contreras-Jodar and V. Michel

10:45: Discussion
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General presentation of
the EURCAW-Poultry-SFA

Virginie Michel (Coordinator, ANSES)

* *
N Designated by
the EU Commission
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=4 Introduction to EU Reference Centres for Animal Welfare

-
EURCAW

REGULATION (EU) 2017/625 OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL of 15 March 2017

Art. 95 of ‘The Official Controls Regulation’:

"The Commission shall, by means of implementing acts,
designate European Union reference centres for animal
welfare that shall support the activities of the
Commission and of the Member States”

c.v (
L N Ao

EURCAW Pigs EURCAW EURCAW Ruminants EURCAW.
¢ Equines

Since October 2018 Since February 2020 Since June 2021 Designation mid-January 2024
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=4 Introduction to EU Reference Centres for Animal Welfare

EURCAW

Main Target groups and objective

* Target groups: European Commission, Competent Authorities,
National Reference Centres and ‘Supporting Bodies’ from MSs:
science, training, communication

* Objectives: to support implementation of welfare legislation in a
harmonized way through MSs

» on farms, transportation and killing

» poultry & other small farmed animals
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24 Introduction to EU Reference Centres for Animal Welfare

EURCAW

What the Centre is and is not...

\/ The Centre is The Centre is not

To assist Commission and MSs To be solicited by other institutions

Able to deliver scientific and To do risk assessment
technical advice

To help implementation of To interpret legislation
legislation
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EURCAW

EURCAW-Poultry-SFA

Priority areas

1.
2.
3.
4.
5.

Broiler chickens on farm
Laying hens housed in alternative housing systems

State of consciousness after stunning
Rabbits on farm, with a focus on alternative housing systems

Turkeys on farm and during transport

November 12th, 2024 www.eurcaw-poultry-sfa.eu
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Activities:

Coordinated assistance
Animal welfare indicators
Scientific and technical studies

Training courses

AR S

Disseminating research and innovations

wr M
VY e
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EURCAW

Activity 2. Animal welfare indictors

1. Compile a list of legal requirements to check during official
controls

2. Identify relevant welfare indicators to verify compliance with
the legal requirements identified

3. Propose validated indicators and methods for assessment

November 12th, 2024 www.eurcaw-poultry-sfa.eu
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EURCAW

Activity 3. Scientific and technical studies

To provide scientific and technical expertise on the official controls
and the implementation of the legislation related to poultry.

 Toidentify the gaps of knowledge and the bottlenecks regarding
legislation and formulate different topics for scientific and technical
studies.

* To develop in the framework of the Centre, some scientific studies
designed to answer questions raised in activity 2.

* Identify good practices

November 12th, 2024 www.eurcaw-poultry-sfa.eu
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1. Waterbath stunning - broiler chickens and turkeys

> 1. Reviews >

 List of the relevant indicators for the assessment of consciousness of
broilers and turkeys after waterbath stunning.

 Description of the considered validated indicators and associated
methodology

* Identification of gap of knowledge regarding indicators.

November 12th, 2024 www.eurcaw-poultry-sfa.eu 12
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1. Waterbath stunning - broiler chickens and turkeys

> 1. Reviews >> 2. Scientific studies >

* Repeatability and feasibility of indicators of consciousness in broiler
chicken after waterbath stunning and the impact of electrical key
parameters on stunning efficiency.

* Repeatability and feasibility of indicators of consciousness in turkeys
after waterbath stunning and the impact of electrical key parameters
on stunning efficiency.

November 12th, 2024 www.eurcaw-poultry-sfa.eu 13
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EURCAW-Poultry-SFA

1. Waterbath stunning - broiler chickens and turkeys

1. Reviews

European Union Reference Centre
for Animal Welfare Poultry SFA
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© Wambah Suociog (WBS) is immded to induce  Stagel:
‘uncon:ciouzae:: uasl death that cocus: due to bleeding.

@ Sampling procedure and recommended ABIz:

Follow visually individual rarkeys dusing 2-3
2adsilite: in the plat)

(according to the
© X i zequied o monitor that turkers ae unconscious 3t

the exi of the WBS and do mot regn comciowsaes:
before dexth Hence, twker: tae thow indicator: of
consciousner: chould be resmmned uing bauckup
methods to aveid them ummecessary pan, diswer: and
uffecing. Stage 2:
© Thi: frcrheet conmin:

the two ABI: of the smte of consciousmez: lited in
Table { and :hown on video: linked to QR codes in Figure 2.
Record the outcome of the ABI: for every nukey a:ezzed

Place a2 diztance from neck curting where Tou might desect
rurkers that begin to thow outeome: of comsciouznes: (e,
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1. The method for the amemment of the aw of
conzciouznes: after WBS

2 The most relevant Animal-Bazed Indicator: (ABLz)
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2nd hown ca video: Linked to QR code: m Figure 2.
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Best practice Factsheet

Captive bolt as a back-up stunning mi
1 Iad ad Bad dad Bad Aad Bad Aad Aagd Aad Aagd A
l'n'n'n'n'n'n nn' 'n n

2 When 2 turker is showing at least ove sign of conscousness,
the business cperator in charge takes with oze band 2 V-shaped,

() Stenuing methods axe not alvays effectve smee failure at long fork mnd the bird's ing on
‘maomsciousness mmd teconery of comSSIOUINEL: Of  the shackle ne.
turkers before death might happen.

(@) Legiiatve requizemenss om the peotetion of anizal at the

Wumm.m“uxpem»nﬂu:

€ Hoverer, e

remzing pending for most of poalery slxughterhouses. In most [
of the case, tker 2t mawmlly teneck cut afier beeding X

hien sommng r bleeding i3 not effsient.
_Back stunning method

This factsheet shovs 2 good prctios related to 2 back-ap

that show outcomes of

3. With the cther hand, the captive balt is taken and placed
‘perpendicular to the bird’s bead and is fred through the skull
mto the brain causng instant death to the bird

™.

4. Sevenl captive bolts awe ploed dlong the slughter
Bine allowing for re-stnning of animals at 2wy place from
stonming to the sealding tnk

stanming method for tarkers.

4 Pescsuin anpios bt ey et o b o frng
with an extension cord from the celfing mnd placed 3t the business

cpenator's shoulder heigkt

Flaws: in most of staughterhouse design does not allow to
zomm mbey, betsn e ot of e Sustel ol

leeding beczuse of lack of space znd tme befon
cartng.
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> 1. Reviews >> 2. Scientific studies >-

1. Waterbath stunning - broiler chickens and turkeys

Webinars:

* Repeatability and feasibility of indicators of consciousness in broiler chicken
after waterbath stunning and the impact of electrical key parameters on
stunning efficiency.

» Repeatability and feasibility of indicators of consciousness in turkeys after
waterbath stunning and the impact of electrical key parameters on stunning
efficiency.

Motion video:

e Method and relevant indicators of the state of consciousness in broiler chickens

November 12th, 2024 www.eurcaw-poultry-sfa.eu 15
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2. Controlled atmosphere stunning (CAS)

> 1. Review >

« Main welfare aspects of stunning broilers by exposure to controlled
atmosphere:

o List of CAS methods and legal requirements
- For each CAS methods:

Description and available equipment
@ Positive welfare aspects
@O Negative welfare aspects

November 12th, 2024 www.eurcaw-poultry-sfa.eu 16
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2. Controlled atmosphere stunning (CAS)

EURCAW-Poultry-SFA

1. Review

2. Factsheet

=<0
e & European Union Reference Centre
EUREAW for Animal Welfare Pouliry SFA

Main welfare aspects of stunning broilers by e
atmosphere

@ There sre two man types of sisamag systens commercally
used in poultey, cectacal warerbath sruncing (WBS) and
coateslied amosphere stunning (CAS)

@ CAS  comists  in exposing  the chickeas 10
modified gas cnvimaments of by eeducing the smosphere
pressuee, which induce 2 pradual loss of cnsciousness.

S = uswd i both smallscale and lage-
scale shaoies, while  CASis eadly always  wsed 0 laspe-
scale shantoirs, likely becsuse CAS systems involve hipe
investments bus sko increase the slaaphter capacity

asor

scal watestath =

Pragortion o shasghierbnses (10) and songivered chickens (right avzonding
o e diffrer stunsing mwsbods wiad in the Exnpess Usise in 2021.
Date extrand e 20 ot of 27 Fnrgpess Messher Staes that
plind i« ELRCAW Puadny-ST-A sarvey

CAS methodt i

1. Scusning with casbon dicxide (€O in two phases

2 Scuning with incet gases

3. Scuning with carbon diemide zssocisted with snert pases
4. Lonw armosphesc peessre sunnieg, (LAPS)

G Available equipment N

Cusrenuly, 0O, in two phases is by fas the the most common
CAS method in use in the European Unioa.

1. Tuneel
2 Cosed cabiner
3 Pit

Pumctuge of s et €O stumiog aquipvwent dt are comestly in
e i Enrpass Unise. Date exsrid frose 20 out of 27 Enacs
Messber States that repled & EURCAW Py STA samey e 2021

[Q] Advantages of CAS

* No uncrating and shackling conscous binds.
* Stunning can be either seversible o irreversable

* When isreversble, it prevent from eccovery before death
occurs.

[48] cAsS weifare concems

« Inducion of eacoascousacss i not instatncous sod
involves a transstions! perind dursng whach ocgative welfare
wsteoencs ey occur.

© CAS spswms muy meorporse windows or camesas
foe monitoeing the behaviour of the animals. However, it

does not allow 2 cless view of al animals.
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Main welfare aspects of stunning broilers by ex|
atmosphe

1. Stunning with CO; in two phases.

Beoilees are fiest expased 1o low concenteation of CO;
(up 0 418%) unid anconscinsness occurs. Theseafier,
the €0, o i inceeased in the second phase
induciag o desper state of unconsciousass and then
deah.

9- It senders the bind unconscious when using & low
hddml[tmjwmbyamrdﬂux
when bendess are killed painlessly with eposute m

hish €00 cnncentrasioes.
e- IF bieds ame conscicus, concemteations of (0), st
shove 4P cause unplessans semsation, paia and
mespiestory distress when ishaled. This could occus

phase mn which Oy is above 4%

2. Stunning with inert gases

Berdees ase cxposed @ e gas masnses with a2
masimum of 2% sesdual oxppen, leading 1w loss of
axygen from the

stunned by anowia (ie., lack of orygen) and dead if the
disearion of the peocess is pessonged caough.

9- Inhalison of inert gases do oor cause avessve
reactions.  afier inifal exposuse, a5 they are
inpeecepribie us binds.

o = Afier loss of consciousnes, binds can peefisem seven
convubion which may pecduce wieg feacrures as well
a5 injusies and distress. ws othes binds that have not

et bact comseiousnes.
 The durstion of induction w unconsciomsness i
Imquduawlbf‘ﬂzmmrlus.lfhndsm
exposed  eonugh tme,  they
can recower  conscousmess  mpadly i
bmnhagmmtpluﬂcumﬁemlofhxm\ug

EURTAW

3. Stunning with CO, associated with

Broilers arc induced t unconsciousness by disect o
Progeessive expastsre to 3 gas mixture coatining €03 up
1% associared and inen gases.

9- Broilers tolerate the inbalation of eoncenteaions
Below 40% 00, incn gascs ace inpercepible to

hinds._and the sduction of avalble aeygen is aoc

pesccived cither.

The dusstion of indscBon 10 UNCONSCHNENESS &

hioetes than with net gases

« The oocurmence of vigarous comvudsions cxpresed as
wing fapping in unconscious Binks am less
mmmmmrummmm
the lkelbood of uncenscivs
mmmmmhmhmﬂ
comscioass is knvemal

Beoilers are induced w8 moo-ecoovery stte of
wmwpwuw

e, lck of oxgen due t lowered atmasphesc
prem)

e . [lpmdunsim\-mwﬂy“nfb&\di.ddm Fl
wmmnmuh:v\d&udduhddwg
the fillonwing, slaughtcdag proceduces.

~ Pain may happea since defocation and paalapes of
closea were obscrved dusing LAPS
expansion of gas trapped in gur and peobably also in
athee body cxdies.

@ Only spproved five the susnning of buoilers of less
than 4 kg of body wesht accomlang 4 peescibed
pecssuse cueve carefisly described in the implemeating
acpulatzn

European Union Reference Centre
for Animal Welfare Poultry SFA
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Related to controlled atmosphere stunning methods

Carban diaxide in two
phases, inert gases or
in carbon dioxide in
assaciation with inert
gases:

Gas stunesng, cquipacat

LAPS:
Layout, construction aad

exquipment of
shugheerhouses

g
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EURCAW

COUNCIL REGULATION (EC) No 1099/2009 [ Annes §; Chapeer 11]

@ 8. Under 00 circumstances shall pases enter ino the chamber o¢ the location where animals sn
©© be stuancd and killed in 2 way that it could creste bums or excitemeat by frecring oe lack of
humidiey”

COUNCIL REGULATION (EC) No 1099/2009 {Anoes 11}

) 61 Gas smosrs, incluciog coeneyor bels, shall b designed and buile 10
(3) optimise the application of stunning by gas;
(b) prevent injusy oe coatusions 1 the snials;
() einimise strugle 30d vocaksation when snimals src ecstrained”

g “62 Gas stannces shall be equipped to measure continaously, dsplay and recond the gas
concentration and the time of exposurc, and W give a cearly visible and audible waning if the
concentration of gas falls below the required level The device shall be placed 50 25 w be cleadly
visble m the personnel. These seconds shall be kept for a1 lesst one year. Gas stonnces shall be

desgned 0 2 manacr that, even at the maximum peemitied theoughpot, the animals sse sble w0 be
down wethout beng stacked an cach other.”

COMMISSION IMPLEMENTING REGULATION (EU) 2018/723 of 16 May 2018

Annexes I and 11 to Council Regulation (EC) No 1099/2009 {Aoces 1, Chapeer 2, point 10]

7101 Ducing e B phic, the demmion sl o b s hne sivest 08
eeduction i . 760 10 250 oo
0t s than 50 seconds™

(0N 5 D o e s e it el b peaan: o6

(=)

L)

S100 i e W come e o 3 o o o . eyt e
within the cycle time”

“10.4. “The chamber shall be lesk tested and pressuse gauges ealibrared before cach operational
session sed aot less than daily.™

38 105 Recods of sbeoluee vacuim s, e of exposus, temperanse sou bansidiey shull be
keps for t lesst one yese™

COMMISSION IMPLEMENTING REGULATION (EU) 2018/723 of 16 May 2018 amending
Annexes | and I1 to Council Regulation (EC) No 1099/2000 { Anacx I; point 7)

“T1. Low atmosphesc prsssuee stunning equipment shall be desgned and built 10 cassee a
@ e i g i peadual decompression with seduction in available oxypen
and holding a1 mirsmal peessuse.”

72 The system shall be equpped 10 measure continuously, display aod recond the sbsalure

@ wacuum peessuse, the Gme of exposute, the temperatare, the humidity and to give a clesdy visible
and udible waming if the pressure devistes from the sequised kevels. The device shall be clesdy
visble to the pessonoel”

European Union Reference Centre I 2 5ii, -
for Animal Welfare Poultry SFA e

nfogleurcam-poutry-sfa ou

17


http://www.eurcaw-poultry-sfa.eu/

) EURCAW-Poultry-SFA
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2. Controlled atmosphere stunning (CAS)

* Assessment of welfare during exposure to alternative gas mixtures to
carbon dioxide in two phases in broiler chickens

Gas mixtures tested:

1. CO,intwo phases (1st: 40% CO, (2 min); 2nd: 90% CO, (2 min;
2. 40% CO, +60% N, (<2% O,); 4 min
3. 20% CO, +80% N, (<2% 0O,); 4 min

November 12th, 2024 www.eurcaw-poultry-sfa.eu 18
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EURCAW

Activity 5. Dissemination of research findings and innovations

VIDEO

November 12th, 2024 www.eurcaw-poultry-sfa.eu
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Indicators of
consciousness

Antonio Velarde (Deputy, IRTA)

Designated by
the EU Commission
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1. Among the authorised stunning methods for rabbits, only head-
only electrical stunning and captive bolt are currently in use in EU.

e 233 declared
list of rabbit SHs

Slaughterhouses Rabbits
~0.01%

m Head-only electrical stunning = Captive bolt EURCAW-Poultry-SFA. (2023)

November 12th, 2024 www.eurcaw-poultry-sfa.eu 24
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=D Head-only electrical stunning

EURCAW

o

1. 62 million were slaughtered in the EU in 2022 of which Spain, France
and Italy accounted for 88% of the total

2. Legislation did not lay down minimum key parameters for rabbits
(current, frequency, voltage, exposure time, stun-to-stick interval)

3. Variability on the recommended key parameters found in national
guidelines:

* Current: >140 or > 400 mA

*  Frequency: 50 Hz

 Voltage: 100-117V

*  Minimum time of exposure: 0.5—-3 s

*  Maximum stun-to-stick Interval: 5—-20s

EURCAW-Poultry-SFA. (2023)

November 12th, 2024 www.eurcaw-poultry-sfa.eu 25
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EURCAW-Poultry-SFA. (2023)
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2 Regulation 1099/2009

EURCAW Poultry SFA

Article 5: requires operators to carry out regular checks to ensure that
animals do not present any signs of consciousness or sensibility

Article 16: requires slaughterhouse operators to put in place and
implement monitoring procedures.

EURCAW-Poultry-SFA

November 12t 2024 www.eurcaw-poultry-sfa.eu 24



http://www.eurcaw-poultry-sfa.eu/

D)

—
EURCAW Poultry SFA

Indicators of the state of consciousness

v’ Electroencephalography (EEG)

v" Animal-based indicators (ABIs):

1. Behaviour (e.g. escape attempts)

2. Physical signs (e.g. onset of seizures, cessation of breathing,
fixed eye)

3. Presence or absence of response to external stimulus (e.g.
corneal reflex and response to pain stimulus)

November 12t 2024 www.eurcaw-poultry-sfa.eu 25
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o4 Evaluation of the state of consciousness

EURCAW

Stunning andD
shackling l —

1. ©F —
Neck cutting ‘

AN

Z.I

Skinning

>
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= D Sensitivity and specificity

EURCAW

Sensitivity: is the percentage of (truly) conscious animals that are tested
as conscious

Reality
m Conscious Unconscious

Conscious Animal is unconscious,
Corneal Reflex + but diagnosed as » Logistic
conscious problem
Unconscious Animal is conscious,
Corneal Reflex - but diagnosed as
unconscious
‘ Welfare
problem
EFSA (2013)

November 12th, 2024 www.eurcaw-poultry-sfa.eu 27
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100%

Vocalisation @

Specificity

ﬁ ('\O

November 12th, 2024

Spontaneous
blinking
Righting reflex

Immediate
collapse

BO0%

(209
Sensitivity

www.eurcaw-poultry-sfa.eu

Sensitivity, specificity and easyness

Palpebral Corneal
Rhythmic Reflex
breathin
" »
L]

Tonc-clonic
seizure

Easyness:
Easy
Moderate

@ Difficult

90% 100%

EFSA (2020)
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EFSA toolbox

STAGE: IMMEDIATELY AFTER STUNNING

OUTCOMES OF
UNCONSCIOUSNESS

[

absence of corneal or palpebral reflex

presence of tonic/clonic seizures
abscence of breathing

absence of spontaneous blinking

absence of vocalisation

EFSA (2020)

November 12th, 2024

TOOLBOX 1

corneal or palpebral
reflex

tonic/clonic seizures

breathing

spontaneous blinking

vocalisations

OUTCOMES OF
CONSCIOUSNESS

]

presence of corneal or palpebral reflex

absence of tonic /clonic seizure

presence of breathing

presence of spontaneous blinking

presence of vocalisation

g

Risk of consciousness:
apply intervention

Check for outcomes of consciousness

www.eurcaw-poultry-sfa.eu
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2 EFSA toolbox

EURCAW Poultry SFA

STAGE: DURING BLEEDING

OUTCOMES OF OUTCOMES OF
UNCONSCIOUSNESS ( e ] CONSCIOUSNESS
absence of corneal corneal or palpebral presence of corneal
or palpebral reflex reflex or palpebral reflex
presence of tonic/clonic seizures tonic/clonic seizure absence of tonic /clonic seizure
absence of breathing breathing presence of breathing
abscence of righting reflex righting reflex absence of tonic/clonic seizure
absence of spontaneous blinking spontaneous blinking presence of spontaneous blinking
absence of vocalisation vocalisations presence of vocalisation

4 1 ]
Risk of consciousness:
apply intervention
P Check for outcomes of consciousness
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o4 European Union Reference Centre
EURCAW for Animal Welfare Poultry SFA

Refinement of indicators and
efficiency of stunning

Alexandra Contreras-Jodar
(Researcher, IRTA)

*
il Designated by
the EU Commission
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o4 Head-only electrical stunning

EUREAW

1. Wide variability on the
recommended key parameters found
in national guidelines

2. Heterogeneity in the indicators
chosen by OVs to assess the state of
consciousness in rabbits

—

©EURCAW-Poultry-SFA

EURCAW-Poultry-SFA. (2023)
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Rabbit slaughterhouses (SHs):

EURCAW-Poultry-SFA

16 different SHs from the 3 main rabbit producer countries in the EU
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bl =4 Scientific study: Objectives o

General:

Identify a refined list of indicators that can be used to assess the state of
consciousness of head-only electrical stunned rabbits in commercial
slaughterhouses to ensure consistency of controls and to evaluate the
efficiency of induction of unconsciousness.

Specific:

1. Assess the inter-observer repeatability of the most valid and feasible
indicators of consciousness according to the EFSA (2020)

2. Elucidate the association among the indicators

3. Assess efficiency of stunning

4. Find key factors that contribute to effective stunning
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o J
el Characteristics of the slaughterhouses o
SH Speed, Wetting Stunners, Stun-to-stick Bleeding Bleeding Operators
rabbits/h  heads n interval(s), s method cut bleeding, n
1 800 No 2 10 and NA M Lateral 1
2 1500 NA 2 11 and NA M NA 2
3 1600 No 1 22 M Lateral 1
4 2600 No 3 15, 10 and 8 M Lateral 1
5 2100 No 4 36, 30, 24 and 19 M Ventral 2
6 700 No 1 15 M Ventral 1
7 700 Yes 1 2 M Lateral 1
8 600 No 1 3 M Lateral 1
9 1850 Yes 3 18,12 and 7 M Ventral 1
10 1400 Yes 3 <1 A Ventral 1
11 700 NA 1 3 M Ventral 1
12 800 Yes 1 16 M Lateral 1
13 1700 No 3 25,19 and 6 M Ventral 1
14 1920 Yes 3 33,24 and 17 M NA 1
15 3200 Yes 4 22, 20,18 and 13 M Lateral 2
16 3600 No 3 20,13 and 5 M Ventral 2

*Bleeding method: M (manually); A (automatically); SH: slaughterhouse; NA: data not available
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= Material and methods

-
EURCAW

o

] Observers:
16 slaughterhouses, 38 batches, 11,540 rabbits

4 observers _.-C’

) Sample assessment: Position and stages during the assessment of
indicators

Neck cutting

Stunning and D——Q

shackling

v

ST

STAGE 1:

Immediately after stunning

STAGE 2:
During bleeding
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P Indicators of consciousness assessed

EURCAW

STAGE 1: IMMEDIATELY AFTER STUNNING

-

Presence of

Absence of /
TONIC-CLONIC SEIZURE BREATHqu
Rabbit do not show arched and Presence of rhythmic

stiff neck (i.e. necks appear parallel breathing considered as a
to the ground) and paws and ears minimum of two openings
held tightly close to the body. of the mouth and thoracic
Then followed (or not) by kicking or abdominal muscles
action and/or leg paddling that can associated to inhalation and

be either rhythmic or erratic expiration with similar
cadence.

Presence of
VOCALISATIONS
Single or repeated shrieking

(screaming).

Presence of
SPONTANEOUS BLINKING
Rabbit opens/closes eyelid on its
own (fast or slow) without
stimulation.
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7, Indicators of consciousness assessed

-
EURCAW

o

STAGE 2: DURING BLEEDING
Absence of / Presence of

TONIC-CLONIC SEIZURE BREATHING
Rabbit do not show arched and stiff Presence of rhythmic
neck (i.e. necks appear parallel to the am breathing considered as a
ground) and paws and ears held minimum of two openings of
tightly close to the body. Then the mouth and thoracic or
followed (or not) by kicking action abdominal muscles
and/or leg paddling that can be either associated to inhalation and
rhythmic or erratic expiration with similar

Presence of cadence.

SPONTANEOUS BLINKING
Rabbit opens/closes eyelid on its own
(fast or slow) without stimulation.

Presence of
VOCALISATIONS
Single or repeated shrieking

Presence of (screaming).

RIGHTING REFLEX
Attempt to regain posture and/or
raise the head.
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7 Statistical analysis

EURCAW

a) Inter-observer repeatability of ABls

1. Crude proportion of agreement (PoA): % of agreement R

Can be misleading as it does not take into account the scores that the observers
assign due to chance

2. Fleiss’ kappa (k): degree to which the observed proportion of agreement
among observers exceeds what would be expected if all observers made their
ratings completely randomly. Ranges from -1 to 1.

According to Fleiss et al. (2003):

 k>0.75: Excellent agreement beyond chance
* 0.40 <k >0.75: Fair to good agreement beyond chance
* Kk <0.40: Poor agreement beyond chance

K = 0 when there is an insufficient scoring variation (i.e., low prevalence of
outcomes of consciousness) despite high agreement between observers

November 12th, 2024 www.eurcaw-poultry-sfa.eu 8S
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<. Statistical analysis

b) Association between the observed ABIs

e Proportions among combinations ‘
of ABIs: displayed as Venn diagram

c) Relationship between electrical parameters and stunning efficiency

Compare the effectiveness of stunning among the different combination of
electrical key parameters through:

* Prevalence: % of rabbits showing at least one outcome of consciousness

d) Key factors that contribute to effective stunning

* Logistic regression
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D) Results: Inter-observer repeatability

EURCAW

Stage 1: Immediately after stunning Stage 2: During bleeding
Item All _

Tonic-clonic seizure Tonic-clonic seizure
Agreement, % 98.5 Agreement, % 72.3 v
) , . K interpretation Fair to good
K interpretation Fair to good .
Breathi Breathing
reathin
g Agreement, % 92.5
Agreement, % 99.2 . :
: _ _ K interpretation Excellent
K interpretation Fair to good .
Spontaneous blinkin Spontaneous blinking
P g Agreement, % 92.0
PoA, % 99.5 . . :
, , _ K interpretation Fair to good
K interpretation Fair to good .
Vocalisation Vocalisation
1sat! Agreement, % 2L
Agreement, % 100 . .
SV, i N x K interpretation Poor
KInterp Righting reflex
Agreement, % 94.0
K hot able to be computed. « interpretation boor x

No scoring variation.
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M) Results: Association between ABIs

—
EURCAW

Stage 1: Immediately after stunning Rabbits assessed: 4,112
Indicators were:
an no TS: absence of tonic-clonic seizure
8 BR: presence of breathing
‘ SB: presence of spontaneous blinking

VC: presence of vocalizations

No vocalisations

noTS 14

42
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EURCAW

Stage 2: During bleeding

November 12th, 2024

M) Results: Association between ABIs

Rabbits assessed: 7,428

Indicators were:

BR: presence of breathing

SB: presence of spontaneous blinking
VC: presence of vocalizations

RR: presence of righting reflex

* Absence of tonic-clonic seizure at
this stage does not imply
consciousness

* RR only when the rabbit breath or
blink

* RRis often confused with
preagonal muscle movements that
can occur in brain-dead animals
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EURCAW

Wet,

SH
Yes/No

1 No
2 NA
3 No
4 No
5 No
6 No
7 NA
8 No

November 12th, 2024

Results: Stunning efficiency

Stunners,
n

2

Stun-to-stick

interval, s

[min, max]

[NA, 10]

[NA, 11]

22

[8, 15]

[19, 36]

15

Batch

P N RPN EFEPNPEPEP DO DNPRFPDNERER OWONDEREDNPR

Current,
mA

291186

28181
855+124
8541125
836+111
8751284
913+294
8601257

858+287
939+283
8341271
667
577
437+128
447+135
610+171
4981135
467+175

WWWw.eurcaw-poultry-sfa.eu

Frequency,
Hz

401

401
50
50
50
50
50
50

50
50
50
NA
NA
50
50
50
50
50

Voltage,
V

395431
39710
18243
18143
18143
2707
2727
3028

30148
299+7
292+10
351
354
18040
180+0
145+4
143+4
2104

Time,
ms

2380+306
2391+283
978+128
972+147
918+117
1102+194
1153+460
7501138

739129
801+120
721+117
1338
1272
4951258
5031261
5671121
485+107
509+152
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EURCAW

SH

10

11
12

13

14

15
15
16
16
16
16
16

Results: Stunning efficiency

Wet,
Yes/No

Yes

Yes

NA
Yes

No

Yes

Yes
Yes
No
No
No
No
No

November 12th, 2024

Stunners,
n

3

w

w w w w wbs p

Stun-to-stick

interval, s

[min, max]

[7, 18]

3
16

[6, 25]

[17, 33]

[13, 22]
[13, 22]
[5, 20]
[5, 20]
[5, 20]
[5, 20]
[5, 20]

Batch

Current,
mA

7231254
708+258
6961244
411490
406196
138+17
19643
18457
12626
133+22
17038
173+39
17739
257165
262169
609+176
5661161
529+150
557+154
508+131

WWWw.eurcaw-poultry-sfa.eu

Frequency,
Hz

50

50

50
300
300
150
150
150
250
250
250
250
250

Voltage,
V

9361316
8431270
7391239
156169
166187
95134
11356
127174
107438
97%33
162+34
15935
15536
1165
1175
2074
209+6
20915
20915
21143

Time,
ms

25018
25148
25148
6691136
6651141
NA
399431
386+47
7000
700£0
NA
NA
NA
419+119
461131
449199
437194
424195
444192

424+88
45
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> Results: Stunning efficiency

EUREAW

o

STAGE 1: IMMEDIATELY AFTER STUNNING

Y
(6)]

Efficient induction to
unconsciousness was
observed in some of
the batches assessed
(15 out of 25 batches)

ey
(e ]
L

Rabbits with indicators of consciousness, %

5
L
L
. o ® » g
0 L % —
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Slaughterhouse
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EURCAW Pouliry SFA

STAGE 2: DURING BLEEDING

Yo

Results: Stunning efficiency

Unique stunning
device
Stunner-bleeder

°”100 -
o .
()
c
)
o
g 75 Y
=
(@)
O
‘S P
» 50 ’ *
3]
©
O ® *
©
£ .
525 . »
= .
F ¢ .
o &
.8 )
Y 0
1 2 3 4 5 6 7 8 9 10\1 12 13 14 15 16

November 12th, 2024

Slaughterhouse

Stun-to-stick interval: < 1s
Prevalence: 2.3 and 2.7%
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o4 Results: Stunning efficiency

EUREAW

STAGE 2: DURING BLEEDING

o

X .
s T00 ¢ A variable prevalence of
N . .
0 rabbits
é e were progressively
§ . recovering consciousness
§ . before death in ALL
o 50 . . o T batches from ALL SHs
5 A
L L ]

% . o :
£ ®
£ 25 . » :
E : * s
-.g @ .
o *
8 ; CeD

1 2 3 4 5 7 8 9 10\11 12 13 14 15 16

laughterhouse
Stun-to-stick interval: 2 - 3s Stun-to-stick interval: < 1s

Prevalence: 2.3 and 2.7%

November 12th, 2024 www.eurcaw-poultry-sfa.eu
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' Results: Key factors that contribute to effective

e stunning

O Factors influencing the efficiency of head-only electrical stunning in rabbits.
i Odds 95 % confidence

Predictors ) ) P-value

Ratios interval

(Intercept) 1.81 1.53-2.15 <0.001

Stun-to-stick interval < 5 s 0.08 0.11-0.30 <0.001

Wetting the rabbit’s head 0.66 0.57-0.77 <0.001

Electrical parameters
> 200mA and 50Hz 0.42 0.30-0.58 <0.001
> 200mA and > 50Hz 0.61 0.52-0.71 <0.001

Protective factors:

e Stun-to-stick interval below 5 s had the largest effect, reducing the odds by
92% (OR =0.08)

 The use of high current and low frequency (> 200mA and 50Hz) showed
reductions of 58% (OR = 0.42).

 Wetting the rabbit’s head reduced the odds by 34% (OR = 0.66).
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XN .
V4 Conclusions

1. There is considerable variability in slaughterhouse designs, slaughter
capacities, rabbit management practices, types of head-only electrical stunning
devices used, electrical parameters applied, duration of head exposure to
electrical tongs, stun-to-stick intervals, and type of neck cuts used.

2. This study identified the most relevant (i.e., valid, feasible and repeatable)
and prevalent ABIs that should be used for assessing the state of consciousness in

commercial slaughterhouses during official inspections.

November 12th, 2024 www.eurcaw-poultry-sfa.eu 50
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EURCAW

Conclusions: Relevant ABIs

STAGE 1: IMMEDIATELY AFTER STUNNING

Main
ABls

Optional
ABIs

X

\’V

Outcomes of
unconsciousness

Outcomes of
consciousnhess

Absence Corneal/Palpebral reflex g Presence
Presence Tonic/Clonic seizure Absence
Absence Q Breathing Presence
Spontaneous blinking & Presence
Vocalisations Presence
& 4
No risk of Risk of consciousness: apply

consciousness

November 12th, 2024
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EURCAW

Main findings: Relevant indicators

STAGE 1: IMMEDIATELY AFTER STUNNING

Main
ABIs

Optional
ABIs

X

v

Outcomes of

Outcomes of

. REFINED .
unconsciousness consciousness
Presence Tonic/Clonic seizure Absence
Absence Breathing Presence
Spontaneous blinking Presence
Corneal/Palpebral reflex Presence
Vocalisations Presence
& 4
No risk of

consciousness

November 12th, 2024

Risk of consciousness: apply
intervention

www.eurcaw-poultry-sfa.eu
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EURCAW

Main findings: Relevant indicators

STAGE 2: DURING BLEEDING

Main
ABIs

Optional
ABIs

Outcomes of
unconsciousness

Outcomes of
consciousness

f Absence Corneal/Palpebral refle Presence
Presence Tonic/Clonic scizure Absence
Absence Breathing Presence

) 4 Absence < Righting reflex Presence

v Spontaneous blinking Presence

Vocalisations Presence

A4 L 2

No risk of consciousness

November 12th, 2024

Risk of consciousness: apply
intervention

www.eurcaw-poultry-sfa.eu

79



http://www.eurcaw-poultry-sfa.eu/

\':-\ [ ° ° ° [
=P Main findings: Relevant indicators

EURCAW

STAGE 2: DURING BLEEDING

Outcomes of REFINED Outcomes of
unconsciousness consciousnhess
J’\l
Main Absence Breathing Presence
ABIls Spontaneous blinking Presence
. Corneal/Palpebral reflex Presence
Optional R p
ABIs Vocalisations resence
\’7
L 4
No risk of consciousness Risk of consciousness: apply

intervention
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:/ Conclusions

EURCAW

1. There is considerable variability in slaughterhouse designs, slaughter
capacities, rabbit management practices, types of head-only electrical stunning
devices used, electrical parameters applied, duration of head exposure to
electrical tongs, stun-to-stick intervals, and type of neck cuts used.

2. This study identified the most relevant (i.e., valid, feasible and repeatable)
and prevalent ABIs that should be used for assessing the state of consciousness in
commercial slaughterhouses during official inspections.

3. Although unconsciousness is effectively induced in nearly all rabbits,
indicators of consciousness are frequently observed after neck-cutting,
suggesting that a variable but significant proportion of rabbits are progressively
recovering consciousness before death in all slaughterhouses.

This highlights the importance of controls!!!
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Vs Conclusions

EUREAW

4. Key factors ranked in order of their contribution to effective stunning from
greatest to least are:

i. stun-to-stick interval of less than 5 s,
ii. using current above 200 mA and frequencies not above 50 Hz, and
iii. wetting the rabbits' heads.

The more these key factors are present in a SH, the higher the likelihood of
effective stunning in rabbits.

>4

EURCAW Poultre SFA European Commission

This research was funded by the EURCAW-Poultry-SFA.
European Commission Grant number: SMP-FOOD-2023-EURL-EURC-AG-IBA
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EURCAW

1. Position

STAGE 1:
Immediately after stunning

November 12th, 2024

Method of assessment

Neck cutting

Stunning and D—Q

shackling / \

STAGE 2:
During bleeding

N d

. To detect rabbits that recover
consciousness

$

To detect rabbits that failed at
being induced to
unconsciousness

www.eurcaw-poultry-sfa.eu
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) Method of assessment

EURCAW Poultry SFA

> Observe each rabbit individually for a few seconds while they are in a
ventral-lateral position in both stages, when feasible

©OEURCAW-Poultry-SFA

©OEURCAW-Poultry-SFA %%
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7, Indicators of consciousness

-
EURCAW

STAGE 1: IMMEDIATELY AFTER STUNNING

-

Presence of

Absence of /
TONIC-CLONIC SEIZURE BREATHqu
Rabbit do not show arched and Presence of rhythmic

stiff neck (i.e. necks appear parallel breathing considered as a
to the ground) and paws and ears minimum of two openings
held tightly close to the body of the mouth and thoracic
followed (or not) by kicking action or abdominal muscles
and/or leg paddling that can be associated to inhalation and

either rhythmic or erratic expiration with similar
cadence.

Presence of
VOCALISATIONS
Single or repeated shrieking

(screaming).

Presence of
SPONTANEOUS BLINKING
Rabbit opens/closes eyelid on its
own (fast or slow) without
stimulation.
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, Indicators of consciousness o

STAGE 2: DURING BLEEDING

| / Presence of

BREATHING
Presence of rhythmic
breathing considered as a
minimum of two openings of
the mouth and thoracic or
abdominal muscles
associated to inhalation and
expiration with similar

Presence of cadence.

SPONTANEOUS BLINKING
Rabbit opens/closes eyelid on its own
(fast or slow) without stimulation.

Presence of
VOCALISATIONS
Single or repeated shrieking
(screaming).
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4 Indicators of consciousness

EURCAW

STAGE 1: IMMEDIATELY AFTER STUNNING

> Absence of Tonic-clonic seizure
» Presence of Breathing ’

» Presence of Spontaneous blinking

> Presence of Vocalizations

VIDEOS
STAGE 2: DURING BLEEDING
> Presence of Breathing The presence of at least one
> Presence of Spontaneous blinking  indicator indicates the rabbit is
> Presence of Vocalizations conscious or regaining

consciousness
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) Recommendations

EURCAW Poultry SFA

Key factors for effective stunning:

Wetting the rabbits' heads prior stunning
Stun-to-stick interval of less than 5 s: The shorter the better!!!

Current >200 mA and frequencies =50 Hz: The higher current the better!!!

W N

Remove regularly the accumulated fur and debris
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> Recommendations

EURCAW

Use eye protectors to prevent burns: Adaptations for breeders:

Use electric stunning models that Breeders are more prone to
safeguard the rabbit's eyes from contact ineffective stunning.

with the electrical tongs. .
| o Key electrical parameters.

o The size of electrical tongs
should be adapted.

Improvements on the wetting
systems are needed

VIDEOS

©EURCAW-Poultry=SE x
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D Recommendations

EURCAW Poultry SFA

Stunner - bleeder device:

Pros:

* Wets the rabbits' heads just prior stunning
and not during lairage

 Bleed the rabbit once the operator feel the
tonic seizure and pushes a button

e  Stun-to-stick interval<1s

 Assessment of the state of consciousness is not possible immediately after
stunning and before bleeding

Resulted in the lowest prevalence of rabbits regaining consciousness (2.3 -
2.7%). Better outcomes may be achieved by setting the stunner at 50 Hz.
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D Sampling method
Regulation Article 5.1. Those checks shall be carried out on a sufficiently
1099/2009 representative sample of animals and their frequency shall be
established taking into account the outcome of previous checks
é and any factors which may affect the efficiency of the stunning
process.

* To decide the frequency of the sampling: every batch of rabbits? Some
batches?

At least 2 batches a day, at different period of the day (Anses, 2021)
 Random sampling in the batch will ensure representativity

* Sample of the batch according to «factors which may affect the efficiency of
the stunning process”

* Sample size: depends on your objective: assess a prevalence of rabbits
showing indicators of consciousness? Monitor consciousness through time?

both? Consecutively (Anses, 2021)
Excel for sample size: Online calculator tool
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