National Centre

for the Replacement
Refinement & Reduction
of Animals in Research

Refined mouse handling:
resources to support
Implementation

Dr Mark Prescott
Director of Policy and Outreach

Sixth UK-China Seminar on Research Animal Welfare and Ethics,
Nanjing, China, 23 May 2019

Pioneering Better Science



w2z
A0

About the NC3Rs

» |ndependent, scientific organisation.

= Established by UK Government in 2004 to
lead the UK’s 3Rs agenda.

= Work across the bioscience sector, with
research funders, academia, industry and
regulators.

= Use the 3Rs to support better science,
innovation and animal welfare.

= 38 staff based in London and regionally.
= Budget ~ £10 million per year.

= Activities divided between funding research
and innovation, and our own office-led
science programmes.

The Experimental Design

et Launch of the Public

... Engagement Awards

We are offering awards of up fo £1,000 fo 7 et e
support NC3Rs funded researchers to

Improving the welfare of
engage the public with 3Rs approaches

laboratory dogs

Visit our website:
WWW.Nc3rs.org.uk

National Centre

for the 3Rs
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Taming anxiety in & iivirrodt
laboratory mice

Jane L Hurst & Rebecca S West

Routine laboratory animal handling has profound effects on
their anxiety and stress responses, but little is known about
the impact of handling method. We found that picking up mice
by the tail induced aversion and high anxiety, whereas use of
tunnels or open hand led to voluntary approach, low anxiety and
acceptance of physical restraint. Using the latter methods, one
can minimize a widespread source of anxiety in laboratory mice.

NATURE METHODS | VOL.7 NO.10 | OCTOBER 2010 | 825
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Refined handling: strength of the evidence base

Well designed experiments, published in high ranking journals.
Original paper from leading welfare scientist won 3Rs prize (independent panel).

Range of behavioural measures of welfare (e.g. tests of anxiety; stress; avoidance
of the handler; anhedonia), with good concordance between them.

Large effect sizes and highly significant differences between tail-handled and
tunnel-handled / cupped mice.

Research findings generalise across mouse strains and sexes, and handlers.

Liverpool findings replicated in other laboratories — e.g. Cincinnati, Newcastle,
Tokyo, Hokkaido, Covance.

Physiological as well as behavioural evidence for refinement (e.g. glucose
homeostasis, corticosterone secretion).

Animal welfare benefits alone would justify considering changing handling method.

Scientific benefits, in addition (e.g. improved performance in behavioural tests,
improved responsiveness to reward, reduced variation in behavioural tests data).

Wide uptake would benefit millions of animals and scientific outcomes globally.

Many UK institutions now using the refined methods.



Resources to support implementation e oroui

how-to-pick-up-a-mouse

Video tutorial Frequently asked Tips for implementation
questions

85 ] wig BESRC

Mouse handling tutorial

View our video tutorial on the Read answers to frequently Request copies of our mouse Tips and strategies for rolling
refined mouse handling asked guestions about tunnel handling poster for display in out the refined handling
methods. and cup handling. your facility.

methods in your facility.

Testimonials Research papers

Mouse handling webinar Video clips

NC -
IR e

! 5 SCIENTIFIC REPORTS
L -~ rr e
Hear from those who have Read the underpinning Professor Jane Hurst Download short video clips
switched to the refined research and related papers. describes the evidence for use in in-house training.
techniques. supporting refined handling

technigues and practical tips

- e



Summary of the research papers

Table summarising the research published to-
date on the tunnel handling and cupping
methods (11 papers). In each case, we note:

= The key findings

= What was compared (e.qg. tail, tunnel,
cupping) and the measures used

» Animal characteristics (i.e. strain, sex
and age of mice) as well as the tunnel
and cage type

» The schedule of acclimation to handling

= An assessment of the study reliability
and any caveats.

We also provide quick links to published
evidence addressing common questions
about the refined handling techniques
“Where is the evidence for....?”

Mouse handling research papers

Below are links to the arigina| reeearch papers thet provide th

farimproy

the tunnel handiing and cupping matheds of picking up mice.
mougs handling techniguss.

to paps aoruss the refinad

In each case, & shart summery of the key findinge ie provided, slong with notes. We recommend reading the pepere in full_

New!

NC
3R*

We updste this documant s new resserch is published. To slart the NO3Rs to further pepers on mouss handling, plesss emeil enguiies@nc3rao

The original research

Sehedule of seclimation to handling

What was compared?

Replication or

Study reflabliity

metnoa moamcation of
Hurst&Wwest 2010
nangiing metmods?

nanaere,

imal
charscteristica

National Centre
for the Replacement
Refinement & Reduction
of Animals in Research

cage
type

The positve amacts

effects of

the tall for et the tai

Mic picked up by the tall da not habituate to tell Randiing.

or cupping.

Hurat JL, ¥ 7-825-826. g0l 1500
Pleing up mice by &nd high the human gloved hend, grester urination end defecatien during handiing, s higher frequency of
protected SUELCn SENG POStUrEs, TEWET OpEN MM ENTriSS 8Na 288 UM EPENT on the opan STMS of the mazel

cuppea hanas.

Mice andien Dy teir Nome cage tUNNel o CUPPING ST= MUSA MOT willng T3 SPPIOSCN e NENdIer hen tose Picker Up DY e tail even SMiar reatraint by e SCTUT of the neck or Iing by

s twnnelor

Tall tunnel, cupping AIRImUM Rine sy ReRling csssions N
or 2x30s. jarianiy

up to 16 sesslons to address epecific
responses. EPM anxaty tested after seven
or fine nanding sessions.

For tall neniing, the bese of the tall wes
grasped betwesn thump and foraningar
2nd the mouss genty Iftad onto e
opposite giovea nand of IsDorEtory Coat
there by the tall for 308
batore relasse back Into the Qs Sttar
508 nanaling wae rapestea

{Tunnel then cupping
for anz conort of C57BLIE
mice. producing similsr resuits
 tunnel nandiing: Supp. Fig. &,
‘Suppl Tebles 243

Tunnels were ciear serylie,
famillar {home cage) tunnels

Messures: valuntery Interaction
Wit nangiing devies; urinstion

yeneof 11
anuetyIn elevate pus maze jnbin

Cages randomizes Into hsnaiing
metnods and palancea on the
cage rack. Order of testin
randomised but belanced scross
matnoae

Blinding used, but not conslstently

BaLER.
IGRICD-1),
csTELE
Males and
remales

a-10wesks

=47 eages per nanaing metnog
(BALB/C N=23 cages x 3 metnogs;
ICR N=E cages x 3 methads;
CE7BL/E N=18 088 £ 3 matmode;
tunneito cup memod, N=S cagas
of C578L78). 265 mice In total

testing: 11-15
weasE i 8t

Housaa two par
cage

open | Asas
ws1) | sssme,

Caveats:

p only. These for the question:

]
gnese to epproach the device t

hat animale are handied with?”

Mouse handling research papers

The teble below pravides
tachniques (plesse slao ses
experience of using the refined tachnigues.

the refined mouee handling

| We are alao awere of many UK Isboratories that have practicsl, unpublished

NC
3R®

Natinal Centre
for the Replacement
Refinement & Reduction
of Animals in Research

T thess enguir k. For caveats relsting to 2ach of the studies referanced
below:. plesee aee the mein teble
Where s the evidenc Reference
wary ana v, from Hurst & West 2010; Gouvels & Hurst 2013; Ghossl et al 2015; Govels & Hurst 2017; Clarkson
Cupping camparea to tall nanaling? 20312015 NAKAMUE & SUZLK 2013
lebatstories otner than the Hurst | Gnosal et a1 20157 0N et 5t 2018, GI8ks0n et &l 2015; Nekemuts Rougnana
leporstory?
For (es opposea o 2o 2:5L.2018 funnel Shoss| £t 5L 2015 (cupping)
benaviours|) measures?
Tnere rInceed sny data t our KNOWIEAGE, 1 BUDPOTE
of restraint (up to £0ei Is not an
Impartent factor In response. It Ie picking up mice Oy the tall that causss svarsion and snxiety.
That only bef experience of 2808 Tor 10 azye) Ig & Hurs1 201
Ieck of aversion to snxisty?
na longer than ateft Gouvels, Weters & Huret 2018 moues handling tutarial many UK labs heve similar dats.
compatent?
Jumey cupping nog usea
(GouVels, Waters & Hurst 2018 MU T&nling TAtorial)
That tunnel naniing can be performen in IVGe? Mmer & Leaen 2015; Ono et &1 2018; Rougen & Sevenosks 2018
That scruft restreint does not reverse te taming Sfects of tunnel 0: Roughan &
el | Govels & Hursr2017
nenaing?
tell-handied controle? Ghosal etal, 2015
Thattall to Clarkson et sl 2013
Thethandiing method sl tunnel, end | Wike stel 2017

heert rate In mice undergoing tsll-cuff piethyemography?
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Answers to frequently asked guestions

Professor Jane Hurst and Mr John Waters answer frequently asked
guestions about the techniques, e.g.

Do tunnel handling and cupping take longer than tail handling?
How long does it take to transition to the refined methods?

Do the refined methods work for young mice, both sexes, all
strains?

Can the tunnel handling and cupping methods be used in IVCs?
What if | need to health check or conduct a procedure?
What size tunnel is appropriate for my cage?

Do | have to take environmental enrichment out of the cage if using
a tunnel?

Can | share a tunnel between cages? How often should | clean the
tunnel and how?

Where can | find a supplier of clear tunnels, suitable for autoclaving?




Video tutorial and webinar

18-minute tutorial covers:
#gBBIRC

= The impact of handling on anxiety and
stress in mice.

= Handling techniques to improve welfare
and rellablllty of mouse studies. Kelly Gouveia, John Waters and Jane Hurst

= Best practice in handling mice by R RERPOO
different methods.

= How to incorporate best handling
practices into routine husbandry and
experimental procedures.

Mouse handling tutorial

53-minute webinar “Mouse handling

IR made easy” in which Professor Jane
Hurst shares the evidence base
Mouse handling made easy - supporting refined mouse handling
CELIENEIRIWALRWEELCRUETRENGIS  techniques, as well as practical advice
Professor Jane Hurst and tips for implementation.

27 April 2018

¥V UNIVERSITY OF

¥ LIVERPOOL
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Downloadable video clips

Short, instructional video clips available to
download for use in staff training.

Radial maze exploration (1.35 mins.)

Tunngl handled

explores r adily
I

Cupping technique (2.52 mins.)

Use side of cage to scoop mouse onto open hand
Lift above cage without restraint




Posters for display in laboratories

New methods to handle mice - time for a change ?}]IHS(/J\ LLLEl’] 75 ,z'E ,—EH'_Hli EHRZTT

Carmpus, Neston CHE4 7TE, UK
Fleahurs! ston CHE4 TTE.

& by the tail induces negative : :
IS T QTS 5 3 : e
osperes ooy ZRe a 1 e EE & X n animals that are much more 7 3 AERR, %2

willing to interact wi are sinple Ups for implementing these methods, Your choice shou o b hy ¢ curity rules.

For further details and advice, see our free video tutorial at www.nc3rs.org.uk/mouse-handling-tutorial

mnel handling Combined tunnel to cup handlir

= Guide mouse into tunnel with free hand = SCoop Mouse onta one or both palms. = Pick up mouse in a tunnel = EF3ISNEENER = AN FENFRNEEDERS
= Liftmouse inside tunnel = Lift hands) clear of cage = Tip backwards onto open hand = PR A2 RETE, &F2F S, O ERB TR
= Remove mouse by tipping out backwards, = Mouse sits on the hand without restraint = Mouse should stay willngly on the hand + RHEVRI/G R, Gt CIRGE =0 75, (e NEREEF SRR RS = NEHABEEETE
with end of tunnel just above surface A single hand s sufficient once mice are familiar [EIRAREE LR NRRETIRMS R @R .
* Mice habituate very quickly to tunnels with this method = DREBRRIEEFEZMR DA RE I EHERFIERINER
; - RN S ERARMMEAR E5 HE0Y A SHRIERIS LU ERRER,
- WIRMINPRRERI R ORFLARESHSREARNRA
« BRMSEAR

= Ideal for less experienced handlers = Mice slower to habituate to cup handling
= Minimal risk of being bitten = Needs more skill to prevent mice jumping,
= Abnormal behaviour easuly spolled but can improve animal-handler bond

ps for good handling Restraint for procedures VAR T BRIERE

* Do notbe hesilant = Capluring and picking up mice by Lhe Lai should be avoided where possible - RERR = RUERGATIVNERRESD

* Use cage side and free hand - Onl:epll:keﬂ up, mice can be restrained by the tail, eg. for sexing « BEETIINZENFIIRDERE = $RiSR, R AR R BT R, B350
10 guide mouse quickly Into the d by for scicntific EAES—FREEEELENG - RRNSREEE, NERE S R
fne) Sdomed chiase e Hollse the tal o scruff the positive effects BT S ¢ 215 ) s
with the tunnel A of tunneland cup handling' ~ SRR TSI
Do not wait for the mouse to enter » FRERARY, MRSEEHANE

Voluntarily, actively guide itin — FARETS

With good technigue, mause will go | ! . AEEBO N EEASENTS

straight in - practice makes perfect! s & i R 5

Iice familiar with tunnels enter o i * MPEEAT, T NEERETFER

more readily g B EE

:rwme m!c.e;vﬂth abtlunlnel in their A 4 /  BREEN, NRAEEEREY, B
ome cage if possible * i T

Mics et i e & micd e el 3 HRRRERRRERRL RS

up, but cover tunnel ends ta move g Rt » BFHERESR, )RR HE S,

animals safely over a distance FEINERER

Tip mice out backwards, do not . SN EESOERN

shake them out . - Beneﬁts 4
Smaoth clear plastic tunnels are. % 5 ovriciol

ideal, 50 mm in diameter

= M

= Mice are much less anxious than those * Bl AL ARBREN AL ERD
picked up by the traditional tail method ' ToNERISRES 12

= You can still restrain mice manually by the
tail base or scruff when needed ! wRE

o i i 3 - .
Iice §}|LTVN more rellfble b‘elldvxourdl PEENEBTRNTHRE SRR
and physivlogical responses * v "

= They only need brief experience of tunnel R RETTL BEEH, A
handling to habituate > i . = % TRENE -

Inexperienced mice may try to jump off open hand = Once skilled, yau can pick up mice bytunnel 5 X » EERODETREERENLTFO SR, BRSNS R L E R

To familiarise, scoop betwaen hands held Inoscly around mousa or cup just as quickly as by tail. You wil . 3 FeL LR S, BTGB B — R BT i B 51 E )

for a tew seconds needto practice to become efficient — 3 3
. - % ey AR
+ See video tutorial for more detailed advice butits wortht! : o A SoEE T PRE A B8R AT

Group for their invaluable help. The wor ded by the NC
yol L

ot cove W% UNIVERSITY OF BBSRC i , - DI VIE S5 Tl 8 ’QBBSRC
= LIVERPOOL BgDDON AR LIVERPOOL Bt ot e e

future

of Animals in Research
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Example implementation strategy

Obtaining high level support

Gain approval from Animal
Facility Director, Head of
College, Academic Lead,
IACUC, etc.

Introduce on a trial basis, with a
timeline for review and to gather
feedback.

IACUC oversight can be helpful.
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Example implementation strategy

Obtaining high level support

Engagement with
researchers®

Training of
technicians*

Hold workshops and open
discussion sessions for animal
technicians — listen to concerns.

Provide practical training, with
Training Coordinators.

Present the refined handling
approaches and the local strategy
to the animal facility users.

Gain support from individual
researchers — local champions.
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Example implementation strategy

Obtaining high level support

Engagement with Training of
researchers* technicians*

Implementation

Use a staggered approach — e.g.
room by room

Ensure the same handling method
is being used consistently —
communication among the project
team, and with all staff, is
important

™
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Example implementation strategy

Obtaining high level support

Engagement with Training of
researchers* technicians*

Implementation

Evaluation

Monitor how the refined handling
methods are working in practice

Share experiences with peers
(internally and externally)
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Testimonials

“We wanted to make sure everyone understood why we were introducing the cupping technique
and its benefits. The majority of our technicians are now trained and our standard operating
procedures updated. Once technicians are used to the method, they confirm that the mice are
easier to handle, appear less anxious, and that it does not require a large increase on their time.”
Kiya Robinson, Associate Licensee, Covance, Harrogate

“Changing to using tunnels for picking up mice has been straightforward. We've used the pre-
existing tunnels provided for enrichment and the mice enter them easily. Another bonus: | can
quickly health-check both ends of the mouse.” Sue Ecob, Animal Technician, University of

Nottingham

“We moved a room at a time to the tunnel technique to manage the workload. The cost of
purchasing polycarbonate tunnels has been offset by reduced need for disposable cardboard
tunnels, now that each cage has a tunnel at all times. We've seen a huge improvement in
interaction between mice and handler, and definitely wouldn’t want to go back to tail capture.”
Lisa Wright, NACWO/Facility Manager, University of Cambridge

“We have found no major issues with the time taken to handle mice using the new methods, once
staff are trained. The NC3Rs video has helped us to illustrate the benefits to staff, especially those
with reservations or with long-standing tail handling skills.”

Andy Milner, Technical Manager, University of Portsmouth
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Thank you!

For more information

@ mark.prescott@nc3rs.org.uk
O www.nc3rs.org.uk

€@ www.facebook.com/NC3Rs o ~
(} fif' * How to pick up a mouse
° @ N C3 RS V %" Non-aversive methods for handling mice.

L5 SR

Keep in touch
www.nc3rs.org.uk/how-to-pick-up-a-mouse

Our monthly newsletter provides
the latest updates from the NC3Rs:

www.nc3rs.org.uk/register

Pioneering Better Science



