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3DJH���RI��

$�VPDOO�QXPEHU�RI�DJHG�DQG�\RXQJ�PLFH�ZLOO�UHFHLYH�DQ�LQMHFWLRQ��HLWKHU�XQGHU�WKH�VNLQ�RQ�WKH�
IODQN�RU�LQWR�WKH�SHULWRQHXP��RI�LQVXOLQ�WR�WHVW�WKHLU�PHWDEROLF�UHVSRQVLYHQHVV

$�VPDOO�QXPEHU�RI�PLFH�ZLOO�EH�EUHG�WR�KDYH�D�FRPELQDWLRQ�RI�JHQHV�WKDW�ZLOO�OHDG�WR�WKH�VORZ�
GHYHORSPHQW�RI�SURVWDWH�FDQFHU�DQG�ZLOO�EH�REVHUYHG�YHU\�FDUHIXOO\�WR�HQVXUH�WKDW�WKH�PRXVH�
GRHV�QRW�H[SHULHQFH�VLJQLILFDQW�V\PSWRPV��ZLOO�QRW�EH�DOORZHG�WR�SURJUHVV�EH\RQG����PRQWKV��
DQG�ZLOO�EH�KXPDQHO\�FXOOHG��

$�VPDOO�QXPEHU�RI�PLFH�ZLOO�EH�LQMHFWHG�ZLWK�WXPRXU�FHOOV�XQGHU�WKH�VNLQ�RI�WKH�IODQN��7KH�PLFH�
GHYHORS�VPDOO�WXPRXUV�UHODWLYHO\�UDSLGO\�EXW�ZLOO�EH�FXOOHG�DV�VRRQ�DV�D�UHOLDEOH�PHDVXUHPHQW�RI�
WKH�UDWH�RI�WXPRXU�SURJUHVVLRQ�FDQ�EH�PDGH��PXFK�SUHYLRXV�ZRUN�VKRZV�WKLV�YDULHV�EHWZHHQ���
DQG���ZHHNV�GHSHQGLQJ�RQ�WKH�WXPRXU�FHOO�OLQH��7KH�ZHOO�EHLQJ�RI�WKH�ODUJH�PDMRULW\�RI�WKHVH�PLFH�
LV�QRW�LPSDFWHG�E\�WKH�WXPRXU���

3RWHQWLDO�PHGLFLQHV�ZH�XVH�WR�WUHDW�D�VPDOO�QXPEHU�RI�PLFH��RU�IXUWKHU�JHQHWLF�PRGLILFDWLRQV�ZH�
LQWURGXFH�LQWR�PLFH��ZH�H[SHFW�WR�UHGXFH�RU�VWRS�WKH�DJHLQJ�SURFHVV��WKH�HPHUJHQFH�RI�PHWDEROLF�
GLVHDVH�RU�SURVWDWH�FDQFHU�GHYHORSPHQW��

1R�PLFH�ZLOO�EH�UHXVHG�LQ�H[SHULPHQWV�

What are the expected impacts and/or adverse effects for the animals during your project?

)RU�PRVW�RI�WKH�PLFH��LQFOXGLQJ�LPPXQRGHILFLHQW�VWUDLQV��WKDW�LV�PLFH�ZLWK�D�VSHFLILFDOO\�ZHDNHQHG�
LPPXQH�V\VWHP���ZH�GR�QRW�H[SHFW�DQ\�LPSDFWV�RU�DGYHUVH�HIIHFWV�LQ�RXU�KLJK�TXDOLW\�VSHFLILF�
SDWKRJHQ�IUHH��63)��WKDW�LV�HQYLURQPHQW�ZLWKRXW�DQ\�GLVHDVH�FDXVLQJ�PLFUREHV��DQLPDO�FDUH�IDFLOLW\��
12'�6&,'�*DPPD��16*��LPPXQRGHILFLHQW�PLFH�FDQ�H[KLELW�SURJUHVVLYH�KHDULQJ�ORVV�WKDW�FDQ�EH�
SURIRXQG�DW�WKUHH�PRQWKV�RI�DJH�

(PEU\R�WUDQVIHU�DQG�YDVHFWRP\�DUH�VXUJLFDO�SURFHGXUHV�ZLWK�VKRUW�WHUP�SRVW�VXUJLFDO�SDLQ��3RVW�
VXUJLFDO�SDLQ�ZLOO�EH�FRQWUROOHG�E\�JLYLQJ�SDLQ�UHOLHI�DQG�DQ\�DQLPDO�QRW�IXOO\�UHFRYHUHG��HDWLQJ��GULQNLQJ��
UHWXUQ�WR�QRUPDO�EHKDYLRXU��ZLWKLQ����KRXUV�ZLOO�EH�HXWKDQLVHG�

$OWKRXJK�DJHLQJ�LV�D�PDMRU�ULVN�IDFWRU�IRU�DGYHUVH�HIIHFWV��ZH�NQRZ�WKDW�WKH�YDVW�PDMRULW\�RI�RXU�DJHG�
PLFH�UHPDLQ�KHDOWK\�WKURXJKRXW�WKH�GXUDWLRQ�RI�WKHLU�OLIHWLPH��8LU�倀々々偗�LQHL恈�FF@唀䠀伀䰀䠀䧩〄怄䁗Hé〄悁�RF �
DGYHUVH�HIIHFWV�QRW�REVHU�䠀伀䰀䠀䧩〃LRXQJ�ZLOW�W\SH�PLFH��䧩〄惲XWLQJ8WLDUFKRF@倏��\H�BEQRUPDOLW\HV��
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SURSRUWLRQ�ZLOO�EH�DOORZHG�WR�SURJUHVV�WR�D�PD[LPXP�RI����PRQWKV��,Q�WKLV�PRGHO�WKHUH�LV�QR�HYLGHQFH�
WKDW�WKH�WXPRXU�VSUHDGV�WR�RWKHU�WLVVXHV�DQG�WKH�ODUJH�PDMRULW\�RI�DQLPDOV�ZLOO�UHDFK����PRQWKV�ZLWKRXW�
H[FHHGLQJ�PLOG�VLJQV��$ERXW����RI�PLFH�PD\�GLVSOD\�PRGHUDWH�V\PSWRPV�

Expected severity categories and the proportion of animals in each category, per species.

What are the expected severities and the proportion of animals in each category (per animal
type)?

6XEWKUHVKROG���������������0LOG���������������0RGHUDWH������������

What will happen to animals at the end of this proj�倄쀅ptomրԀ�̀䠀

6XEWKUHVKUƠă���

展怀、展怍
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2XU�SXEOLVKHG�UHVXOWV�VKRZ�WKDW�WKH�SKRVSKRLQRVLWLGH�QHWZRUN�GRHV�QRW�IXQFWLRQ�WKH�VDPH�LQ�PRXVH�
SURVWDWH�RUJDQRLGV�DV�LW�GRHV�LQ�YLYR�DQG�IXUWKHU�WKDW�LW�GRHV�QRW�IXQFWLRQ�WKH�VDPH�LQ�FXOWXUHG�FHOOV�DV�LW�
GRHV�LQ�RUJDQRLGV�

Reduction
Explain how the numbers of animals for this project were determined. Describe steps that have
been taken to reduce animal numbers, and principles used to design studies. Describe
practices that are used throughout the project to minimise numbers consistent with scientific
objectives, if any. These may include e.g. pilot studies, computer modelling, sharing of tissue
and reuse.

How have you estimated the numbers of animals you will use?

7KH�QXPEHUV�RI�PLFH�UHTXLUHG�IRU�WKH�JHQHUDWLRQ�RI�PRGLILHG�PRXVH�VWUDLQV�DUH�EDVHG�RQ�WKH�VWDQGDUG�
RSHUDWLQJ�SURFHGXUHV�H[WHQVLYH�H[SHULHQFH�DQG�OLWHUDWXUH�UHYLHZ��7KH�QXPEHUV�RI�PLFH�UHTXLUHG�IRU�WKH�
EUHHGLQJ�DQG�PDLQWHQDQFH�SURWRFROV�LV�EDVHG�RQ�HVWLPDWLRQV�RI�PRXVH�VWUDLQ�QXPEHUV��H[SHULHQFH�DW�
VXVWDLQDEOH�FRORQ\�PDQDJHPHQW�SUDFWLFH�DQG�WKH�IUHTXHQF\�RI�UHTXLUHG�JHQRW\SH�FRPELQDWLRQV��7KH�
QXPEHUV�RI�PLFH�UHTXLUHG�IRU�LQGLYLGXDO�H[SHULPHQWV�DUH�EDVHG�RQ�SRZHU�FDOFXODWLRQV�DQG�VWDWLVWLFDO�
PRGHOOLQJ��:H�LQSXW�WKH�NQRZQ�VWDWLVWLFDO�SURSHUWLHV��SKHQRW\SH�DYHUDJH�DQG�YDULDWLRQ���GHFLGH�XSRQ�
WKH�PLQLPDO�HIIHFW�VL]H�DFFHSWDEOH�IURP�WKH�H[SHULPHQW�IURP�D�ELRORJLFDO�SHUVSHFWLYH�DQG�KHQFH�
FDOFXODWH�WKH�DSSURSULDWH�JURXS�VL]H��7KH�QXPEHU�RI�H[SHULPHQWV�UHTXLUHG�ZLWKLQ�HDFK�SURWRFRO�LV�
EDVHG�RQ�WKH�DVVXPSWLRQ�RI�DOO�JR�QR�JR�GHFLVLRQV�EHLQJ�SRVLWLYH�DQG�VXFFHVVIXO�JUDQW�IXQGLQJ�
DFKLHYHG��

What steps did you take during the experimental design phase to reduce the number of animals
being used in this project?

:H�XVH�WKH�1&�5V�([SHULPHQWDO�'HVLJQ�$VVLVWDQW�ZKHUH�SRVVLEOH�DQG�WDNH�DGYLFH�IURP�WKH�RXU�
RUJDQLVDWLRQ
V�VWDWLVWLFLDQ�DERXW�WKH�PRVW�HIIHFWLYH�ZD\V�WR�DFKLHYH�VWDWLVWLFDO�SRZHU�ZLWKRXW�LQFUHDVLQJ�
WKH�QXPEHU�RI�DQLPDOV�XVHG��:H�ZRUN�WR�PLQLPLVH�YDULDWLRQ�ZKHUH�DQG�ZKHQ�SRVVLEOH��7KLV�LQFOXGHV�
HQVXULQJ�UHODWHG�H[SHULPHQWV�DUH�FRQGXFWHG�DW�WKH�VDPH�WLPH�LQ�WKH�GD\�HYHU\�WLPH��VR�WKDW�ZH�HQVXUH�
PLFH�DUH�DW�WKH�VDPH�SRLQW�LQ�DQ\�QLJKW�GD\�F\FOHV�LQ�WKHLU�EHKDYLRXU�DQG�PHWDEROLVP��

What measures, apart from good experimental design, will you use to optimise the number of
animals you plan to use in your project?
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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.

Which animal models and methods will you use during this project? Explain why these models
and methods cause the least pain, suffering, distress, or lasting harm to the animals.

0RXVH�PRGHOV�DUH�DGYDQWDJHRXV�IRU�ELRORJLFDO�GLVFRYHU\��7KH\�DUH�VPDOO�DQG�HDV\�WR�EUHHG��UHDFKLQJ�
@ȐȠ0ѠрӰĐ
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KROGHUV�UXQQLQJ�WKH�H[SHULPHQWV��SDUWLFXODUO\�ZLWK�UHJDUG�WR�PRQLWRULQJ�DQG�ZHOIDUH�

What published best practice guidance will you follow to ensure experiments are conducted in
the most refined way?

$OO�H[SHULPHQWV�ZKLFK�ZLOO�LQWHJUDWH�UHILQHPHQWV�IURP�WKH�1&�5V��H�J���WKH�$55,9(�JXLGHOLQHV�DQG�DLP�
WR�ZRUN�WR�WKH�35(3$5(�JXLGHOLQHV��QRUHFRSD���WKH�/$6$�DVHSWLF�JXLGHOLQHV��/$6$�'LHKO�JXLGHOLQHV�
RQ�YROXPHV�DQG�IUHTXHQF\�OLPLWV��'LHKO�HW�DO��$�JRRG�SUDFWLFH�JXLGH�WR�WKH�DGPLQLVWUDWLRQ�RI�VXEVWDQFHV�
DQG�UHPRYDO�RI�EORRG��LQFOXGLQJ�URXWHV�DQG�YROXPHV�������-��$SSO��7R[LFRO�������������DQG�WKH�PRVW�XS�
WR�GDWH�YHWHULQDU\�NQRZOHGJH��:H�ZRUN�WR�WKH�+2�JXLGHOLQHV�IRU�HIILFLHQW�EUHHGLQJ��,Q�RXU�ZRUN�ZLWK�
PRXVH�PRGHOV�RI�FDQFHU�ZH�ZLOO�IROORZ�JXLGDQFH�RQ�HQG�SRLQWV�DV�GHVFULEHG�LQ�:RUNPDQ��3���$ERDJ\H��
(���%DONZLOO��)��HW�DO��*XLGHOLQHV�IRU�WKH�ZHOIDUH�DQG�XVH�RI�DQLPDOV�LQ�FDQFHU�UHVHDUFK��%U�-�&DQFHU������
����Ȋ�������������KWWSV���GRL�RUJ���������VM�EMF���������

How will you stay informed about advances in the 3Rs, and implement these advances
effectively, during the project?

:H�ZLOO�DFWLYHO\�VWD\�XSGDWHG�ZLWK�RXU�ILHOG�RI�UHVHDUFK�WKURXJK�FROODERUDWLRQ��FRQIHUHQFH�DWWHQGDQFH�
DQG�UHDGLQJ�WKH�OLWHUDWXUH��:H�ZLOO�WDNH�SDUWLFXODU�QRWH�RI�DQ\�WHFKQLFDO�DGYDQFHV�WKDW�HQDEOH�UHGXFWLRQ��
UHILQHPHQW�RU�UHSODFHPHQW�LQ�RXU�H[SHULPHQWDO�GHVLJQ��7KH�ORFDO�PRXVH�IDFLOLW\�LV�DOVR�D�NH\�VRXUFH�RI�
NQRZOHGJH��WUDQVPLWWLQJ�WKH�ODWHVW�LQIRUPDWLRQ�RQ�WKH��5V�WR�UHVHDUFKHUV��,QWHUQDO�SURWRFROV�DUH�VKDUHG�
DFURVV�WKH�RUJDQLVDWLRQ��HQDEOLQJ�UDSLG�XSWDNH�RI�DQ\�LPSURYHPHQWV�WR�WKH�PHWKRG�DFURVV�JURXSV��

2XU�1,2��1DPHG�,QIRUPDWLRQ�2IILFHU��LV�SUR�DFWLYH�LQ�VKDULQJ��5V�XSGDWHV�RQ�D�PRQWKO\�EDVLV�WKURXJK�
D�QHZVOHWWHU�




