Ozzano dell’lEmilia 05 Febbraio 2020

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

Principi di eutanasia, informazioni e descrizioni dei

diversi metodi disponibili specifici per specie (teoria)

Dott. Ludovico Scenna Medico Veterinario
specialista in Scienza e Medicina degli Animali da Laboratorio

Libero professionista




D. Lgs. 26/2014

Art. 13 comma 3

3. Nelle procedure di cui al comma 2, va evitata la mor-

te come punto finale, preferendo punti finali pit precoci e
finale & inevita-
nile, apmc dura soddisia le seguenti condiziomi:
a) comportare la morte del minor numero possibile

di amimali;
b) ridurre al minimo la durata ¢ ’intensita della sof-

ferenza dell’animale, garantendo per quanto possibile una
morte senza dolore.

Art. 22 comma 3

¢) le condizioni fisiche in cui gli animali allevati, te-

nuti o utilizzati sono soggette a controlli giornalieri;
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Training, self-examination

https://www.humane-endpoints.info/en

- - 1l = . P

jiE  Onvnde - an s ergoeh  The Closes Svsaeeeyg Lo & Dvoey U ooressyng Gl Tatlin eelesmnnill  engiid  aowssT on ofefgge-st  Ooorsns ) sforesd oo Ceer Gvglady o U Wan oo BEC - Weno Ssvess - Hidee *a
=i

. HUMANE ENDPOINTS & Lagin

Humane Emdpolnts.

mﬂ:ﬂmlm X .

Chatinait it Humane endpoints in

manRitoring -
laboratory animal

Laws and regulations
ornisons experimentation
Liverature roferencey
Links

What are humane endpoints?

Contac

T o
ﬂ Palr) arvl dlstress
E Garieral Glinical Signs

H Dol i . ST EOLS - .

Copyrigt £ 2015 IRs-Canrs Uprechs Life Scances. | &l nghos resaned. | Termms @na Condoes




Humane endpoints and use
of score sheets

Timo Nevalainen
Universities of Kuopio and Helsinki
Finland

Body Condition Score - BCS

Clinical Score Systems
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Figure 1.

Body Condition Scormg (BCS) 15 a quick. easy and reliable method for assessing mouse
health Itutilizes a sconng system of 1 to 5 with 3 bemng the optimal condition. 1 being
emaciated and 5 being obese.
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Health Evaluation of Experimental Laboratory Mice

Tanya Burkholder, Charmaine Foltz', Eleanor Karlsson, C Garry Linton, and Joanne M
Smith
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Per tutte le specie tutelate dal Decreto - Es. Zebrafish

Manifestazione

Punteggio

Nuoto in gruppo nella colonna d’acqua; respirazione normale;
normale forma corporea; scaglie nomali

Respirazione accelerata; pesci vicino alla superficie/ingresso
dell’acqua; forma e scaglie normali; crescita lenta

Magrezza; lieve scoliosi; ritenzione uova; obesita; scaglie normali

Humane endpoints and use
of score sheets

Timo Nevalainen
Universities of Kuopio and Helsinki
Finland
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MOUSE GRIMACE SCALE

* History: Facial expressions are widely used to
assess pain in human infants mp Langford et al.

developed a similar grimace scale for mice in

2010
* Purpose: To b ful t
urpose: To become a useful measuremen
tool in pain research and in clinical assessment

of mice NOPAIN INTENSE PAIN
'O @6 6
Earcurling,
spreading
T Orbital a2
tightening . v
! !‘_ Whisker

tightening,
bunching

Nose elongation/cheek
flattening

No Pain Pain

B. ACTION UNITS:

I Orbital Tightening

Mouse must display 2 narrowing of the orbital area. a tightly closed eyehd. or an eye squesze. Aneye
squeeze is defined as the orbital muscles around the eyes being contracted. A wrinkle may be visible
around the eye. As a quideline, any eve closure that reduces the eye size by more than half should be
coded as & “2". *Note that sleeping mice display closed eyes. and this may be mistaken for a tightly
closed eyelid. Photographs of sleeping mice shauld therefore not be taken and/or coded

“p 7

3, Cheok Buige

The choet mescle is contracted and axtended relative 1o the baseling condition it will apgear ta be comvex
from ils. neutral position.  Mote: The cheek is considered to be the arna dirsctly below the ey and
axtanding ta the beginning of the whisksrs om the nase {in humass, the infraorbital triangle). Tha distance
from gye to whisker pad may appear shortesed relative b baselee

o

5. Whisker Change

2. Nose Bulge

Mouse must display a bulge an top of the nose. The skin and muscles around the nose will be contracted
creating a rounded extension of skin visible oa the bridge of the nose. A nose bulge may also ba coded if 3
coder sees vertical wrinkles extending down the side of the nose from the bridge. In frontal headshats, a
bulge may be seen as a widening of the nose area (ie, V-shape connecting eyes 1o nose appaars
broader). *Note that a nose bulge may also appear when mice are actively eaplaring (ie.. sniffing).
Ideally, these phatagraphs should nat be taken and/or coded, as they may inflate bassline MGS scoras.

&, Ear Position

Fars may be pulled back from their bassling pesition. or may be seen as laid flat agaiast the bead. In a
typical baseline position ears are roeghly perpendicolar to the bead and are directed forward. In pain.
the gars tend to rotate mutwards and/or back, away from the face. As a resull, the space between the
gars may appear wider relative to baseline."Hate that mice engaged in axploration or grooming may also
pull sars back. but distance between ears tends 1o narrow rathor than widen, In any case. these may
cause eonfusion. and it i advised that photagraphs of mice activaly axploring or grooming not be taksn
and/or coded

Whie kars must have moved from the basuling position. They could eithar be pullad back to lay flat agaisct
the cheek or pulled forward as if to be “standieg on end”. Whiskers may also chimp together compared to

baseling whiskers, which tend o be fairly evenly spaced

11



© 2010 Nature America, Inc. All rights reserved.

| BRIEF COMMUNICATIONS

Not present Moderate Severe
(1] kS

Cheek bulge

Whisker change

Figure 1 | In the MGS, intensity of each feature is coded on a three-point
scale. For each of the five features, images of mice exhibiting behavior
corresponding to the three values are shown.

improvement in accuracy, such that over 97% of pain versus no-
pain calls were correct (Supplementary Fig. la).

We also assessed the scale on 14 commonly used preclinical pain
assays (Online Methods), comparing average action unit scores
assigned to ‘pain’ photos to those assigned to ‘no-pain’ photos and
then comparing the resulting difference scores to zero by one-sample
t-tests. The MGS revealed significant changes from baseline in

a osq
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Grimace

Scale

MOUSE GRIMACE SCALE (MGS):

THE MANUAL

B. ACTION UNITS:

1. Drbital Tightening

Mouse must display a narrawing of the orbital area. a tightly closed eyelid. or an eye squeeze. An eye
squeeza is defined as the orbital muscles around the eyes being contracted. A wrinkle may be visible
around the aye. As a guideline. any eye closure that reduces the eye size by more than half should be
coded as a “2". *Note that sleeping mice display closed eyes, and this may be mistaken for a tightly
closed eyelid. Photographs of sleeping mice should therefore not be taken and/or coded.

2. Nose Bulge

Mouse must display a bulge on top of the nose. The skin and muscles around the nose will be contracted
creating a rounded extension of skin visible on the bridge of the nose. A nose bulge may also be coded if a
coder sees vertical wrinkles extending down the side of the nose from the bridge. In frontal headshats, a
bulge may be seen as a widening of the nose area (ie.. V-shape connecting eyes to nose appears
broader). *Note that a nose bulge may also appear when mice are actively exploring (is. sniffing).
Ideally. these photographs should not be taken and/or coded, as they may inflate baseline MGS scores.

He baseline conditin: t will appear to be convex
ed to be the area directly below the eye and
axtanding to tha baginning of the whiskers on the no (in humans,the infraorbitaltiangls). The distance
from eye to whisker pad may appsar shortened relative to bassline.

4. Ear Pasition

Ears may be pulled back from their baseline position. or may be seen as laid flat against the head. In a
typical baseline position ears are roughly perpendicular to the head and are directed forward. In pain,
the ears tend to rotate outwards and/or back, away from the face. As a result, the space between the
ears may appear wider relative to baseline.*Note that mice engaged in exploration or grooming may also
pull ears back, but distance between ears tends to narrow rather than widen. In any case, these may
cause confusion, and it is advised that photographs of mice actively exploring or grooming not be taken
and/or coded.

g

5. Whisker Change
Whiskers must have moved from the baseline position. They could either be pulled back to lay flat against
the cheek or pulled forward as if to be “standing on end”. Whiskers may also clump together comparad to
baseline whiskers, which tend ta be fairly evenly spaced.

Humane endpoints and use
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Grimace Scale

Nose/Cheek Flattening

R AT G R | MAC E S C A L E R GS Rats in pain display a /ack of bulge on top of the nose (ie.. a flattening of the nose). In the "no pain”
condition a clear bulge is present at the bridge of the nose. The whisker pads are also rounded and
slightly puffed out, leaving a clear crease between the pads and the cheek. When in pain, the bridge of the

nose flattens and elongates. causing the whisker pads to flatten. At this time the crease between the pads
H E A N U A I_ and the cheek is no longer present. In frontal headshats. the nose may appear narrower and longer.

B. ACTION UNITS: E“

I Orbital Tightening

Rats in pain display a narrowing of the orbital area, a tightly closed eyelid. or an eye squeeze.
squeeze is defined as the orbital muscles around the eyes being contracted. The nictitating membrane
may be visible around the eye and becomes more pronounced as the pain intensifies. As a guideline. any
eye closure that reduces the eye size by more than half should be coded as a “2". *Note that sleeping
rats display closed eyes. but of a relaxed nature. whereas a rat in pain may display a closed eye with tight
orbital muscles. Photographs of sleeping rats should nat be taken and/or coded.

nun uln uzn

T up e

3. Ear Changes (Position, Drientation, Shape)

The ears of rats in pain may be curled and pointed more than in the baseline position. In the baseline
position ears are roughly perpendicular to the head, face forward, and are angled slightly backward.
Importantly. the ears also have a rounded shape. In pain, the ears tend to fold, curl inwards and are
angled forward. This curling of the ears tends to result in a "pointed” shape of the ears. In pronounced
pain states. the ears are angled outward and are held close to 45° away from both the perpendicular axis
and the nose. As a result, the space between the ears may appear wider relative to baseline.

Humane endpoints and use
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Nostril shape
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Rabbit Grimace Scale (RbtGS) Manual

This manual describes the five action units that comprise Rabbit Grimace Scale (RbtGS)
and how these action units should be scored. These action units have been shown to
increase in intensity in response to post-procedural pain (Keating et al. 2012).

The five action units in the Rabbit Grimace Scale are: Cheek Flattening

* Orbital tightening

¢ Cheek flattening

* Nostril shape

* Whisker change & position
* Ear shape & position

2
Not Present | Moderately Present Obviously Present

« Nostils (nares) are drawn vertically forming a "V" rather than ‘U’ shape
*  Nose tip is moved down towards the chin

Whisker Change & Position

htening

Not Present Moderately Present O sly Present

* Flattening of the cheeks. When ‘obviously present, cheeks have a sunken
look.

* The face become

Ear S-hape & Position

2
Not Present | yPresent |  Obviously Present
= Whiskers are pushed away from the face to ‘stand on end’
= Whiskers stiffen and iose their natural, downward curve

* Whiskers increasingly point In the same direction. When ‘obvicusly prassnt,
whiskers move downwards

0 1 2
Not Present | Moderately Present | Obviously Present

* Closing of the eyelid (narrowing of orbital area)
* A wrinkle may be visible around the eye

0
Not Present

Moderately Present

Ears become more tightly folded / curled (more cylindrical) in shape

Ears rotale from facing towards the source of sound to facing towards the
hindquarters

Ears may be held closer to the back or sides of the body

Obwviously Present
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Estimating Sheep Pain Level Using Facial Action Unit Detection

Yiting Lu, Marwa Mahmoud and Peter Robinson
Computer Laboratory, University of Cambridge, Cambridge, UK

Abstract— Assessing pain levels in animals is a crucial, but
time-consuming process in maintaining their welfare. Facial
expressions in sheep are an efficient and reliable indicator of
pain levels. In this paper. we have extended techniques for
recognising human facial expressions to encompass facial action
units in sheep, which can then facilitate automatic estimation
of pain levels. Our multi-level approach starts with detection of
sheep faces, localisation of facial landmarks, normalisation and
then extraction of facial features. These are described using
Histogram of Oriented Gradients, and then classified wvsing
Support Vector Machines. Our experiments show an overall
accuracy of 67% on sheep Action Units classification. We argue
that with more data, our approach on automated pain level
assessment can be generalised to other animals.

[. INTRODUCTION

Dain lovel accacomant 3 ritical tn the walfare of chaan

Finally. we argue that - with their pain scales cali-
brated - the proposed automatic pain level estimation
approach can be generallised to other animals, such as
mice [12] [5]. rabbits [14] and horses [13].

We start by reviewing the related work in Section 2. A
description of our dataset is discussed in Section 3. Our
methodology is described in section 4 followed by the
experimental evaluation in Section 5. Finally. conclusions
and future work are presented in Section 6.

II. RELATED WORK

Analysing facial expressions of animals was first in-
troduced by Langford er al. [4] to facilitate detection of
pain level in mice. This approach has been advanced and

Fig. 3. Left: Localised facial landmarks (Note: the eight facial landmarks

ul’

AU2: Ear rotated, AL3: Ear flipped,
Finna less visible Pinna not visible
Pain=1 Pain=2

NOSE

AU1: Ear flat,
Pinna visible
Pain= 0

AU4: shallow, AUS5: shallow,
V shaped nase
Pain=1

EYES

A3 g _
AU8: Eve not classifiable AUY: Eye partly closed
in = N/A Pain = 1

Pain =

AUT: Eye fully open
Pain = 0

are labelled from pl to p8) Right Normalised sheep face marked with

feature bounding boxes
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*  Mice Health Evaluation

Published in final edited form as:

asleep or calm: normal appetite: BCS=3.4 or 5

< Cuir Protoc Mouse Biol 2012 June : 2: 145-165. doi:10.1002/9780470942390.mo110217.

:F Burkholder et al.

-

g

Z Health Evaluation of Experimental Laboratory Mice i
=

o . . Assessing Pai istress in Mi

= Tanya Burkholder, Charmaine Foltz'!, Eleanor Karlsson, C Garry Linton, and Joanne M R estaie

QzJ Smith PAIN AND DISTRESS EXAMPLES

S ASSESSMENT

g Ab St ra ct 1) no indication of pain and distress Normal: well groomed: alert: active: good condition:
(9]

_§.

Good science and good animal care go hand in hand. A sick or distressed animal does not produc: | 2)mild or anticipated pain and distress | Not well groomed: awkward gait: slightly hunched:
y looks at wound or pulls away when area touched:

the reliable results that a healthy and unstressed animal produces. This unit describes the essential mildly agitated:; BCS=2

of assessing mouse health, colony health surveillance, common conditions, and determination of 3) moderate pain and distress Ronalilnioniity sk sriiiel syemoves

appropriate endpoints. Understanding the health and well-being of the mice used in research slowly; walks Imnched and or slowly; depressed or

. . . . moderately agitated: slight dehydration: pruritic:
enables the investigator to optimize research results and animal care. restless: uncomfortable: not eafing or drinking: BCS=
*4) severe pain and distress Very rough hair coat: eyes sunken (severe
dehydration): slow to move or non-responsive when

Keyword S coaxed: hunched: large abdominal mass: dyspnea: self

mutilating: violent reaction to stimuli or when
approached: BCS=1

Mouse health evaluation
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Humane Endpoint

e The humanest possible treatment of experimental animals, far from being an obstacle, is actually
a prerequisite for successful animal experiments.

Russel & Burch 1959

e Animals found dead in the course of experiments not only represent missed opportunity for
implementing alternative and more humane endpoints but possible loss of valuable data as well.
Such deaths mark unnecessary suffering and bad science.

Morton DB et al 1998.

e Use of humane endpoints in animal experiments describes the setting of clear, predictable and
irreversible criteria that allow early termination of the experiments before the animals experience
significant harm whilst still meeting the experimental objectives. Some examples of possible
criteria include body temperature, body weight, precise clinical signs and blood markers. Suffering
may be alleviated by, for example, modifying the experimental design, or treatment or
euthanasia of the animals. Thus, for experiments that previously might have used the number of
animals dying versus the number surviving as their scientific output, the scientific output becomes
the number of animals surviving versus the numbers humanely killed after exhibiting certain
clinical signs that reliably suggest that death was inevitable

NC3RS LINK Humane Endpoint 2012
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Vaginal prolapse
+

Ulcerative dermatitis
¥ [ - ". Il

Comparative Medicine Val 64, No 3
Copyright 2014 June 2013
by the American Association for Laboratory Animal Science Pages 171178

Original Research
Isolation of Helicobacter spp. from Mice with
Rectal Prolapses

Cassandra L Miller, Sureshkumar Muthupalani, Zeli Shen, and James G Fox

Humane Endpoint

enviromment. Recently. however. we observed disease and death from ulcerative colitis in

mice with overt MAIDS.

A naturally occurring disease of mice. transmissible pfurine colonic hyperplasia (TMCH). is
caused by Cifrobacter rodentium. formerly known & Citrobacter freundi biotype
4280.2.1525 Features of TMCH include rectal prolapse. diarrhea. and thickened, dilated
colon. as well as a histologic picture of epithelial cell hyperplasia and crypt elongation. The
severity of lesions varies with mouse strain and age. C57BL/6 being relatively resistant, and
most infections resolve spontaneously.!>-19 This report describes the colonic lesions seen in
MAIDS mice and their etiologic association with infection by C rodentrumn.
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Humane Endpoint
IJACUC Handbook Table 17.1 pag 314
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Training, self-examination
https://www.google.it/search?g=rat+humane+endpoint+laboratory&client=firefox-b-
ab&source=Inms&tbm=isch&sa=X&ved=0ahUKEwiJobXfsefTAhVMJcAKHQI4C4gQ_AUICigB&biw=
1920&bih=923#imgdii=T_wdaJm4KtHg_M:&imgrc=iAuL6_hXsr1ICM:
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Laboratory Animal Care




Humane Endpoint

Check:
1. Eyes

2. Ears
3. Tails
4. Hunched posture?

Laboratory Animal Care
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Laboratory Animal Care




Humane Endpoint

Your help in caring for all the animals is greatly apprecciated!

Glossary

RECOGNITION & PREVENTION OF PAIN, SUFFERING
& DISTRESS IN LABORATORY ANIMALS

We can carry out similar assessments on other species. This rat shows . L “
positive signs of good health and welfare. Hover over the icons for
more information.

. A

Body posture "
The posture is normal. 1
)




Gravita delle procedure

Severe

|V|I|d

Non Recovery
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Eutanasia/Soppressione
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Arrreato IV

ALLEGATO IV

Metodi di soppressione degli animali

Nel processo di soppressione degli animali sono utilizzati i metodi elencati nella tabella

seguente,
Possono essere utilizzati metodi diversi da quelli elencati nella tabella:

a)  su animali non coscienti, a condizione che 1'animale non riprenda conoscenza prima
y P P

della morte;

b)  su animali impiegati nella ricerca nel settore agricolo, qualora la finalita del progetto
preveda che gli animali siano tenuti in condizioni analoghe a quelle degli animali
negli allevamenti commerciali; tali animali possono essere soppressi conformemente
alle disposizioni di cui all'allegato 1 del regolamento (CE) n. 1099/2009 del
Cansiglio, del 24 settembre 2009, relativo alla protezione degli animali durante
1*abbattimento®,

La soppressione degli animali & completata mediante uno dei seguenti metodi:
a)  conferma dell'arresto permanente della circolazione;

b)  distruzione del cervello;

c) dislecazione del collo;

d)  dissanguamento; o

e)  conferma dell'insorgenza del rigor mortis.
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3. Tabella

Animali - Pesci Anfibi Rettili | Uccelli | Roditori Conigli Cani, Grandi Primati
osservazioni/metodi gatti, | mammiferi | non
furetti umani

Overdose di anestetico m 1) m 4))] (1) 1) ¢)] m m

Proiettile captivo @)

Biossido di carbonio 3)

Dislocazione cervicale (4) (5) (6)

Colpo da percussione (7 (8 ® (10)
alla testa

Decapitazione an (12)
Elettrocuzione (13) (13) (13) (13) (13) (13)
Gas inerti (Ar, Na) (14)

Colpo a proiettile (15) (16) (s)
libero con fucili,
pistole e munizioni
adeguate
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Requisiti

1) Da utilizzarsi, se del caso, previa sedazione.

2) Da utilizzarsi solo per i grandi rettil.

3) Da utilizzarsi solo in quantitd sufficiente. Da non utilizzare per roditori allo stato fetale e
neonatale.

4) Da utilizzarsi solo per i volatili di peso inferiore a 1 kg, T volatili di peso superiore a 250 g
vengono sedati.

5} Da utilizzarsi solo per i roditori di peso inferiore a 1 kg, I roditor: di peso superiore a 150 g
vengono sedati.

6) Da utilizzarsi solo per i conigli di peso inferiore a 1 kg, I conigli di peso superiore a 150 g
vengono sedati.

7 Da utilizzersi solo per i volatili di peso inferiore a § kg,

8) Da utilizzarsi solo per i roditori di peso inferfore a 1 ke.

9) Da utilizzarsi solo per i conigli di peso inferiore a 5 kg,

10) Da utilizzarsi solo sui neonati.

11) Da utilizzarsi solo per i volatili di peso inferiore a 250 g.
12) Da utilizzarsi solo se altri metodi non sono praticabili.
13) Necessita di attrezzature specifiche.

14) Da utilizzarsi solo sui suini.

15) Da utilizzarsi solo in ambiente naturale da tiratori esperti.

16) Da utilizzarsi solo in ambiente naturale da tiratori esperti quande altri metodi non sono
praticabili.




Typically, initial CO2 delivery to the micro-isolator
IS accomplished by opening the CO2 cylinder
valve so that animal(s) are slowly exposed to

Increasing levels of CO2 (e.g., displacing
approximately 10-30% of the chamber volume
per minute)

https://www.usf.edu/research-
Innovation/comparative-
medicine/documents/training/euthanasia.pdf




e Performance of Euthanasia

« All animal euthanasia must be performed by appropriately
trained personnel approved on the Animal Protocol. All
euthanasia procedures must be continuously monitored
by the person(s) performing the procedure, until
confirmation of euthanasia is complete.

e https://animal.research.uiowa.edu/iacuc-guidelines-
euthanasia
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Standard method of euthanasia:

Overdose with MS-222 (200-300 mg/l) by prolonged immersion. Fish should be

left in the solution at least 10 minutes following cessation of opercular
movement.

NAanth AlhAnildld ha AcAiivAaAd iy AlAaAaAanitatiAn

Journal of the American Association for Laboratory Animal Science Vol 54,No 1
Copyright 2015 January 2015
by the American Association for Laboratory Animal Science Pages 76-79

Effectiveness of Recommended Euthanasia
Methods in Larval Zebrafish (Danio rerio)

nnifer L Strykqwski'? and Joseph M Schech?

The standard solution for euthanizing zebrafish contains
300 mg/L MS222 buffered to a pH of 7.0.5. It is
recommended that adult fish remain in a solution of this
concentration for at least 10 min after the cessation of
opercular movement,

However, our facility noted that the hearts of larval

zebrafish continued to beat even after 30 min or more In
MS222.
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Your help 1n caring for all the animals 1s greatly apprecciated!

Dott. Ludovico Scenna Medico Veterinario
specialista in Scienza e Medicina degli Animali da Laboratorio
Libero professionista




