


Objectives and benefits

Description of the project’s objectives, for example the scientific unknowns or clinical or
scientific needs it’'s addressing.

What is the aim of this project?

7KH DLP RIKLV SURIHFILV IR LPSURYH RXU XQGHWWIDQGLQJ RI'IKH SURFHVVHV ZKLFK FDXVH VNHIHID) DQG
YDVEFXIDU GLVHDVH Il ZLl DOVR LQYHVILIDIH IKH FRPSILFDILRQV ZKLFK FDQ DULVH LQ ERQH DQG EIRRG YHVVHIV
DV D UHVXIl RI GLVHDVHV LQ RIKHU ILVVXHV

Potential benefits likely to derive from the project, for example how science might be advanced
or how humans, animals or the environment might benefit - these could be short-term benefits
within the duration of the project or long-term benefits that accrue after the project has finished.

Why is it important to undertake this work?

ODLQIDLQLQJI ERQH PDVV LV LPSRUIDQW IRU KHDIK\ DIHLQJ KRZHYHU IKH VNHIHIRQ GRHV QRWH[LVIiLQ LVRIDILRQ
DQG LIV IXQFILRQ LV LQIXHQFHG E\ RIKHU ILlVVXHV  &RQVHTXHQIN\ PDQ\ FRPPRQ GLVYHDVHV H J FKURQLF
NLGQH\ GLVHDVH & - ™ RUNLGQH\ IDLOXUH GLDEHIHV DUH DVVRFLDIHG ZLIK VLIQLILFDQI VNHOHIDI SIREIHPV H J
ERQH IRVV  ODQ\ RI'IKHVH FRQGLILRQV DUH DOVR FKDUDFIHULVHG E\ XQZDQIHG DQG KDUPIX0) VRINILVVXH
FDIFLILFDILRQ H J FDIFLILFDILRQ RI'WKH EIRRG YHVVHIV ZKLFK LV NQRZQ DV YDVFXIDU FDIFLILFDILRQ  7KH
SURFHVVHV ZKLFK (HDG IR IKH GHYHIRSPHQI RI {KHVH VNHOHIDI DQG YDVFXIDU SUREIHPV DUH QRII X0\
XQGHWIRRG DQG IDFN HIHFILYH WHDIPHQIV 7KHUHIRUH LIl LV LPSRUIDQINIR LPSURYH RXU XQGHUWIDQGLQJ RI ZKDH
FDXVHV IKHVH LVWXHV  80iLPDIHI\ IKLY NQRZIHGJIH PD\ (HDG IR IKH GHYHIRSPHQI RI QHZ GUXJV IR IWHDW
IKHVH FRPPRQ SUREIHPV

What outputs do you think you will see at the end of this project?

7KH VIXGLHV SHUIRUPHG XQGHU IKLV ILFHQFH ZL00 LQFUHDVH XQGHUWIDQGLQJ RIIKH SURFHVVHV IIKDI0HDG IR KH
GHYHIRSPHQW RI VNHIHID) SUREIHPV DQG KDUPIX) FDIFLILFDILRQ RIIKH DUIHULHV NQRZQ DV YDVFXIDU
FDIFLILFDILRQ LQ VHYHUD!I FRPPRQ GLVHDVHV H J FKURQLF NLGQH\ GLVHDVH & . ® RUNLGQH\ IDLOXUH

GLDEHIHV  8(ILPDIH\ KLV PD\ (HDG IR IKH LGHQILILFDILRQ RU GHYHIRSPHQI RI FRPSRXQGV IIKDIl FDQ EH XVHG
IR SUHYHQII RU WHDW YDVFXIDU FDIFLILFDILRQ ZLUIKRXI H[HUILQJ QHJDILYH HIIHFIV RQ IKH VNHIHIRQ  ([SHULPHQID?
RXISXHIV ZL00 iIKHUHIRUH LQFOXGH

3XEILFDILRQV FRQIHUHQFH SUHVHQIDILRQV GHVFULELQJ RXU UHVHDUFK ILQGLQJV 7KLV ZLI0 SURYLGH LPSRUIDQH
QHZ LQIRUPDILRQ ¥R RIKHU UHVHDUFKHWV LQ IIKH ILHIG DERXIIKH SURFHVVHV LQYRIYHG Il PD\ DIVR EH LQIHUHVW IR
LQGXVIULDI SDUIQHWV

SHILQHPHQW RI SUIRIRFRIV IR UHGXFH DQLPD0 XVH

,GHQILILFDILRQ RI FRPSRXQGV KD ZDWDQH IXUIKHU LQYHVILIDILRQ DV SRIHQILD! IHDHPHQIV IRU YDVFXIDU
FDIFLILFDILRQ DQG RU VNHIHID) SUREIHPV DVVRFLDIHG ZLIK RIKHU GLVHDVHV
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What will be the impact of this proposed work on humans / animals / the environment in the
short-term (within the duration of the project), in the medium-term and the long-term (which may
accrue after the project is finished)?

ODQ\ RI'IKH FRQGLILRQV ZKLFK (HDG IR VNHIHID) SUREIHPV DQG RU YDVFXIDU FDIFLILFDILRQ DUH PXFK PRUH
FRPPRQ LQ RIGHU SHRSIH *LYHQ IKH DJHLQJ SRSXIDILRQ WKHVH SUREIHPV DUH H[SHFIHG IR LQFUHDVH LQ
SUHYDIHQFH DQG VR ILQGLQJ QHZ IKHUDSHXILFV LV HVVHQILD) 9DVFXIDU FDIFLILFDILRQ LQ SDUILFXIDU GRHV QRII
FXUWHQIO\ KDYH DQ\ HIIHFILYH WHDIPHQIV 7KLV PHDQV IKHUH LV D QHHG IRU UHVHDUFK IR XQGHUVIDQG IIKH
SURFHVVHV LQYRIYHG DQG IR LGHQILI\ FRPSRXQGV RI LQIHUHVI ™ XH IR IKH ILPH UHTXLUHG IRU GUXJ

GHYHIRSPHQIl SURFHVVHV IUDQVIDILQJ EDVLF VFLHQFH ILQGLQJIV IR FILQLFD0 EHQHILI LV OLNHIN\ iR IDNH PDQ\
\HDWV

,Q IKH VKRUIHU IHUP IKH EHQHILIV ZL00 SILPDULO\ EH IRV IKH EURDGHU VFLHQILILF UHVHDUFK FRPPXQLIN = DID
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Protocol 2: 7KH H[SHFIHG VHYHWIN RI KLV SURIRFRI LV PRGHUDIH i LV DQILFLSDIHG KDV D) DQLPDOV ZL{)
H[SHUHQFH KLV (HYH) RU D PLG VHYHULIN

Protocol 3 7KH H[SHFIHG VHYHUWIN RI'IKLV SURIRFRI LV PLG ,IiILV DQILFLSDIHG KDV DIl DQLPDIV ZL0
H[SHUHQFH WKLV (HYH) VHYHULIN

Protocol 4 7KH H[SHFIHG VHYHWIN RI'IKLV SURIRFRI LV PRGHUDIH i LV DQILFLSDIHG KDY DIl DQLPDIV ZL0
H[SHULHQFH WKLV VHYHULIN

Protocol 5: 7KH H[SHFIHG VHYHWIN RIKLV SURIRFRO LV PLG Il LV DQILFLSDIHG IIKDI D)0 DQLPDIV ZL00 H[SHLLHQFH
KLV VHYHULIN

What will happen to the animals at the end of the study?

e _LNHG

Application of the three Rs

1. Replacement

State what non-animal alternatives are available in this field, which alternatives you have considered
and why they cannot be used for this purpose.

Why do you need to use animals to achieve the aim of your project?

= LIKLQ WKH ERG\ IKHUH DUH QXPHURXV LQIHUDFILRQV EHIZHHQ WIKH GLIIHUHQWILVVXHV  $V D UHVXII D GLVHDVH LQ
RQH SDUILFXIDU RUJDQ #LVVXH FDQ FDXVH SUREIHPV LQ DQRIKHU 7KLV SURIHFY ZL00 LQYHVILIDIH KRZ GLVHDVHV
VXFK DV FKURQLF NLGQH\ GLVHDVH LH NLGQH\ IDLXUH DQG GLDEHIHV FDXVH VNHIHID)! SIREIHPV DQG KDUPIX)
FDIFLILFDILRQ RIWKH DUHULHV  YDVFX(DU FDOFLILFDILRQ 7R (HDUQ PRUH DERXIIIKHVH FRQGLILRQV DQG IR ILQG
HIIHFILYH IKHUDSHXILF IVHDIPHQIV ULHTXLHY D QXPEHU RI H[SHULPHQID) DSSURDFKHV

In vitro LH LQIKHIDE ZRUN XVLQJ FHIIV REIDLQHG IURP DQLPDIV FDQ SURYLGH LPSRUIDQII LQIRUPDILRQ DERXI
KRZ IKLQJV ZRUN  3DUILFXIDUN XVHIX( LQ LPSURYLQJ RXU XQGHUWIDQGLQJ DUH FHIIV IKDW DUH LVRIDIHG IURP
URGHQIV IKDIl KDYH KDG JHQHV VZLIFKHG RQ RURII  +RZHYHU RQH (LPLIDILRQ Rl in vitro VIXGLHV LV IKDH IKH\
FDQQRIUHSILFDIH IKH = VIUXFIXUH RI#iLVVXHV RU PRGHO IKH LQIHUDFILRQV EHIZHHQ GLITHUHQW ILVVXHV
7KHUHIRUH in vitro ZRUN LV PRVILQIRUPDILYH ZKHQ XVHG LQ FRPELQDILRQ ZLIK ZKRIH DQLPDI RUin vivo
VIXGLHV 7KLV SURIHFI ZLI0 XVH ERIK PHIKRGV IR DGGUHVV RXU UHVHDUFK REIHFILYHV

What was your strategy for searching for non-animal alternatives?

= KHUH SRVVLEIH ZH XVH KXPDQ YDVFXIDU FHIIV IRU 0DE H[SHULPHQIV EXIl KXPDQ ERQH FHIV DUH YHU\
GLILFXWIR REIDLQ 7KHUHIRUH ERQH FHIV IRU VIXG\ QHHG IR EH LVRIDIHG IURP URGHQIV  $ll SUHVHQI IKHUH DUH
QR HIHFILYH QRQ DQLPDI PRGHIV IKDI DI0RZ IKH VNHIHID) SUREIHPV RU YDVFXIDU FDOFLILFDILRQ DVVRFLDIHG
ZIIK GLVHDVH IR EH VIXGLHG LQ ¥KH VDPH VAVIHP

Why were they not suitable?
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3. Refinement

Give examples of the specific measures (e.g., increased monitoring, post-operative care, pain
management, training of animals) to be taken, in relation to the procedures, to minimise welfare costs
(harms) to the animals. Describe the mechanisms in place to take up emerging refinement techniques
during the lifetime of the project.

Why are the animals, models and methods you will use the best to meet your objectives? Why
will your approach cause the least pain, suffering, distress or lasting harm?

Protocols 1 and 2: 7KLV ZRUN ZL0) LQYRIYH IKH EUHHGLQJ DQG PDLQIDLQLQJ RI URGHQIV PDQ\ ZLIK JHQHILF
FKDQJHV IRUUHVHDUFK SXUSRVHV 7KH PDIRW Rl IKHVH DQLPDIV DUH QRN H[SHFIHG IR H[SHUHQFH DQ\
VLIQLILFDQI SDLQ RU GLVILHWV

Protocol 3 7KLV ZL00 LQYRIYH IHHGLQJ FHUIDLQ DQLPDIV D KLIK IDI GLHW 7KLV LV QRIH[SHFIHG IR KDYH D
VLIQLILFDQIl LPSDFIRQ ZHIIDUH

Protocol 4: &KURQLF N.GQH\ GLVHDVH DQG IKH DVVRFLDIHG VNHOHID) DQG YDVFXIDU SUREIHPV FDQ EH LQGXFHG
LQ URGHQI PRGHOV YLD WKH GLHIIRU E\ VXUJHU\ = H KDYH RSIHG IR XVH PRGLILFDILRQV LQ GLHW EHFDXVH IIKLV
PHIKRG LV (HVV LQYDVLYH VKRUIHU LQ GXUDILRQ DQG LV PRUH UHSURGXFLEIH

Protocol 5: 7KLV PHIKRG XVHV D PRGLILHG GLHI'IR DORZ IKH VIXG\ RI'IKH YDVFXIDU DQG VNHIHID) SUREIHPV
IKDW FDQ GHYHIRS DV D FRQVHTXHQFH RI DIHLQJ 7KLV DSSURDFK KDV EHHQ UHILQHG IR PLQLPLVH IKH
DGYHUVH HIIHFIV DQG UHGXFHV IKH QHHG IR XVH DJHG DQLPDIV

$QLPD) VXIIHULQJI ZLI0 EH ILPLIHG LQ D) RXU VIXGLHV E\ RXU VIULFI PRQLIRULQJ R DFIXDI VHYHULIN DQG VHYHULIN
(LPLIV 2XU SURIRFRIV DUH DIVR GHVLIQHG QRIIR SURGXFH H[FHVVLYH IUDXPD RU VXIIHULQJ ,Q Dl FDVHV
DQLPDIV ZLIl EH HXIKDQLVHG LI iKH\ DSSURDFK WKH ILPLI RT VHYHUIN

Why can’t you use a less sentient animal, (for example at an immature stage, a less sentient
species or using terminally anaesthetised animals)?

7KH FRQGLILRQV EHLQJ LQYHVILIDIHG DUH PRVIIRIIHQ DVVRFLDIHG ZLIK DIHLQJ DQG FDQQRW EH VXIILFLHQII\
UHSURGXFHG LQ DQLPDIV DIl DQ LPPDIXUH (LIH VIDJH ) XUWKHUPRUH VLQFH ERQH 0RVV DQG IKH GHYHIRSPHQU
YDVFXIDU FDIFLILFDILRQ IDNH D QXPEHU RI ZHHNV IR RFFXU LI'LV QRW SRVVLEIH IR FDUN\ RXINKHVH SURIRFRIV RQ
HUPLQDII\ DQDHVIKHILVHG DQLPDIV

What are you going to do to refine the procedures (for example increased monitoring, post-
operative care, pain management, training of animals) to minimise the welfare costs (harms) to
the animals?

Protocols 1-3 $0 DQLPDIV ZL EH VXEIHFIHG IR UHIXIDU PRQLUIRULQJ IR HQVXUH ZHIIDUH LV PDLQIDLQHG ,1 DQ
DQLPDI PRGHI LV QHZ RU SRRUN\ FKDUDFIHULVHG (HYHIV Rl PRQUIRULQJ ZL00 EH LQFUHDVHG XQIL) IKH PRGHI LV
FKDUDFIHULVHG
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Protocols 4 and 5: $QLPDIV SXUFKDVHG VSHFLILFDI\ IRU D VIXG\ ZL00 KDYH D ZHHN DFFILPDILVDILRQ
SHURG SURUIR ZRUN VIDUILQJ  $QLPDIV ZL00 XQGHUJR D KHDUIK FKHFN iZLFH D ZHHN XQIHVV SDUI RI D SLIRI
VIXG\ IHVILQJ D SRRUN\ FKDUDFIHULVHG FRPSRXQG 7KHVH DQLPDIV ZLI EH VXEIHFIIR HQKDQFHG (HYHOV RI
PRQURUQJ  2SILRQV IRU XVLQJ FUHDILQLQH 0HYHIV IR UHILQH SURIRFRI  ZL00 DIVR EH H[SIRUHG

What published best practice guidance will be followed to ensure experiments are conducted in
most refined way?

$0 ZKRIH DQLPDI in vivo VIXGLHV ZLI0 IRWRZ IKH $55,9 ( IXIGHILQHV $GPLQIVIDILRQ RI FRPSRXQGV ZLIl
IRNIRZ IKH /$6$ IXIGHILQHV 3RZHU FDIFXIDILRQV ZLI) EH SHUIRUPHG SURU IR HYHU\ VIXG\ IR FRQILUP IKDW
HQRXJK DQLPDIV DUH LQFOXGHG IR HQVXUH VIDILVILFDOI\ UHOHYDQI UHVX0IV

How will you ensure you continue to use the most refined methods during the lifetime of this
project?

$GYDQFLQJ IKH 5V DQG HQVXULQJ DQLPDI ZHIIDUH DUH FHQIUD! IR RXU UHVHDUFK HIKRV  $lIHQGDQFH Dl
LQIHUQDI VHPLQDUV DQG WDLQLQJI FRXUHV DLPHG DIl SURPRILQJ DQG LPSURYLQJ EHVI SUDFILFH DV ZHl DV
H[IHUQD! VHPLQDW DQG UHOHYDQI FRQIHUHQFHV ZLI0 HQVXUH IKDIlIKH 33/ KRIGHU DQG DQ\ 3,/ KRIGHW
ZRUNLQJ XQGHU IKLV (LFHQFH DUH NHSH XS IR GDIH ZLIK UHIHYDQI QHZ GHYHIRSPHQIV  SHJXIDU FRQIDFI ZLIK
LQIHUQDILRQDI FRUDERUDIRUV XVLQJ VLPLIDU ZKRIH DQLPDI PRGHIV ZLI0 HQVXUH KD DQ\ UHILQHPHQIV
GHYHIRSHG LQ RIKHU UHVHDUFK LQVILIXILRQV FDQ EH TXLFNI\ LQFRUSRUDIHG IR IKH VIXGLHV SHUIRUPHG XQGHU IKLV
ILFHQFH VXEIHFI'IR DSSURSUDIH 33/ DPHQGPHQIV

Explain the choice of species and the related life stages

Protocols 1-3: 7KH DELLIN IR VZLIFK JHQHV RQ RURII'LQ URGHQIV PLFH DQG UDIV KDV \LHIGHG D (RIIRI
LPSRUIDQI'LQIRUPDILRQ DERXI KRZ LVVXHV ZRUIN  6WXG\ RIIKHVH DQLPDIV SURYLGHV DQ LPSRUDQW UHVHDUFK
IRR0 IKDIl KHISV IR LQFUHDVH RXU XQGHUVIDQGLQJ RI KRZ GLVHDVHV GHYHIRS ~ 7KHUH DUH D QXPEHU RI
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