¥ 4

T BEREHESREIMERZIRHAE

/ ke

4N {o] {8 % EN 49D B e 7R &

EREREI M

il FREBEE

B = "'R HE

MAF

I 2R B 52 bt 71 B



BREAM

S
1. E
.

[

MEESREBMERR 2SR

2. BMERRE () EREMERET A

3. BN EERE

4. B EERRE

(I) EfRIERIER D1
() &ZEF F mETd

R



5—ab
BEREFTES RENYIE R 2 3R R EAR
BIREEEY D FRFEE NAR

I 2R B 52 bt 71 B



BYRBEOSRE- BRERE

100% - 899,
0%, - (n=53) \[7 += I . (o)
% 78% FI9AOEEM  65%
= 80%- (n=67)
k=)
S T0% -
S 54%
S 60%- (n=238) 51% 51%
@ (n=257) (n=80)
— 50% 4
- 40%
:
= 30% 4
% i]
& 20% 4
10% 4
0%
Amgen Bayer Healthcare Vasilevsky et al, Harshorne Glasziou &t al.
(Begley and Ellis) (Prinz et al.) and Schachner

Freedman LP, Cockburn IM, Simcoe TS (2015)

The Economics of Reproducibility in Preclinical Research. .@_ P Los BIOLOGY
PLoS Biol 13(6): €1002165. doi:10.1371/journal.pbio.1002165 N



 BYEBRES%- KREBAL

OPEN (@ ACCESS Freely availsble online = PLoS one

Survey of the Quality of Experimental Design, Statistical
Analysis and Reporting of Research Using Animals

Carol Kilkenny'*, Nick Parsons®, Ed Kadyszewski®, Michael F. W. Festing®, Innes C. Cuthill®, Derek Fry®,
Jane Hutton’, Douglas G. Altman®

* The survey identified key areas for improvement:

Experimental design

Most papers did not report
randomisation (88%) or

Only 70% of publications
fully described statistical
methods and presented the

blinding (86%) to reduce bias
in animal selection and
outcome measurements.

result with a measure of
variability.

Statistical analysis ] Reporting of studies

Only 59% included three
important pieces of
information: hypothesis,

number of animals and
characteristics of animals.



ARRIVE guidelines

The ARRIVE guidelines (Animal Research: Reporting of /In Vivo
Experiments) are a checklist of recommendations for the full and

transparent reporting of research involving animals — maximising the

quality and reliability of published research, and enabling others to

better scrutinise, evaluate and reproduce it.

ARRIVE guide
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Title

1. Accurate & concise
description

Abstract

2. Background,
objectives, methods,
key findings and
conclusions

Introduction
3. Background

4. Objectives
Mrive

Methods

5. Ethical statement

6. Study design
(blinding/randomisation)

7. Experimental procedures
(How? When? Where? Why?)

8. Experimental animals
(species, sex, weight)

9. Housing and husbandry
10. Sample size

11. Allocation experimental
groups

12. Experimental outcomes
13. Statistical methods

Results
14. Baseline Data
15. Numbers Analysed

16. Outcomes &
estimation

17. Adverse events

Discussion

18. Interpretation &
implications

19. Generalisability and
translation

20. Funding




The ARRIVE guidelines are endorsed by journals, funders and learned societies.

Journals Funders Universities Learned Societies
o .0
O-PLOS MANCHESTER
. " Research 1]2 Al PHARMACOLOGICAL

MRC e
Councll The University of Mancheste
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natur e trUSt ,\‘052.9?9('2?5 g:;:rtir{\:nal Biology
= S c v:-,,‘;'g:‘,-‘: UNIVERSITY OF :.‘ E )
( %mgsgggﬂ §deBnce for tButure "-':33"._:'}3" @ BlOIOSy

2= Newcastle v Socityfor
‘ logQf

/‘?\ q m r C Umver.slt}, immuno
\\\X)@JeLIFE S ®

The

UNIVERSITY

SV O RDv AV e
Over 400 journals have The major funding Universities endorse A arowina number of
incorporated the bodies of biomedical the ARRIVE guidelines earned societies
ARRIVE guidelines in research in the UK by encouraging staff endorse the ARRIVE

guidelines and share
the guidelines with
their members.

their Instructions to support the ARRIVE and students to use
Authors guidelines. the guidelines.




~ NIHZE{RFRARRIVE Essential 10

NIH Encourages the Use of the ARRIVE Essential 10 Checklist in all Publications Reporting on the
Results of Vertebrate Animal and Cephalopod Research

_ When ARRIVE 2.0 should be followed: E%ﬁiéﬂ

ACD WORKING GROUP ON Writing stage
ENHANCING RIGOR, <I l;
TRANSPARENCY, AND
TRANSLATABILITY IN ANIMAL AND
RESEARCH . —
Entire research process HITETE
“Strengthening these elements across the life of a study, from N

planning to execution and publication, will result in a higher-

FINAL REFORT

e it 20t quality knowledge base and will better inform future research.” hﬁ%ﬁﬁ

m National Institutes of Health
Turning Discovery Inio Health

6 “MRIVE



- ARRIVE Essential 10

- ARRIVE 1.0 - infaj$g =B R Ez AR 2 3/ 3
- ARRIVE 2.0 (Essential 10)- 55 4108 it ERERETHIHREITEH
- PRI BAR AR EME, EEEFNAFRE

1. EEEEEET 4. E1 Randomisation | 7. #at A%
2. IR ANEL 5. B7% Blinding 8. EEREY
3. A4 A B HERR 6. ZRAI=EE 0. EiERF

10. &R
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_ PREPARE GUIDELINE

Laboratory Animals
2018, Vol. 52(2) 135-141
© The Author(s) 2017 |{

PREPARE: guidelines for planning animal © e s 207}

sagepub.co.uk/

resea rCh and testing journalsPermissions.na

DOI: 10.1177/0023467721
journals.sagepub.com/h

Adrian J Smith", R Eddie Clutton?, Elliot Lilley?, SSAGE

Kristine E Aa Hansen?® and Trond Brattelid®

Abstract

There is widespread concern about the quality, reproducibility and translatability of studies involving 1
animals. Although there are a number of reporting guidelines available, there is very little overarchi
ance on how to plan animal experiments, despite the fact that this is the logical place to start ensuring
In this paper we present the PREPARE guidelines: Planning Research and Experimental Prc
on Animals: Recommendations for Excellence. PREPARE covers the three broad areas which de
the quality of the preparation for animal studies: formulation, dialogue between scientists and the
facility, and quality control of the various components in the study. Some topics overlap and the P
checklist should be adapted to suit specific needs, for example in field research. Advice on use of th:
list is available on the Norecopa website, with links to guidelines for animal research and testing, af
norecopa.no/PREPARE.

Copyright © Genie Chin, NLAC NARLabs

The PREPARE guidelines cover 15 topics, grouped
in three main sections:

A. Formulation of the study
1. Literature searches
2. Legal issues
3. Ethical issues, harm-benefit assessment
and humane endpoints
4. Experimental design and statistical
analysis
B. Dialogue between scientists and the animal facility
5. Objectives and timescale, funding and
division of labour
6. Facility evaluation
Education and training
8. Health risks, waste disposal and
decontamination
C. Quality control of the components in the study
9. Test substances and procedures
10. Experimental animals
11. Quarantine and health monitoring
12. Housing and husbandry
13. Experimental procedures
14, Humane killing, release, reuse or
rehoming
15. Necropsy

-~

1



PREPARE GUIDELINE

PREPARE (Planning Research and Experimental Procedures on Animals:

Recommendations for Excellence)

YRR AIERRAISEERNAE

1. RF M RIEER 6. BN R bt AT 1 11. @ R 2R E A
2. 7B 7. #HEGER 12. (AEEE

3. M- 3RZEEE 8. BRZ, ELZRIEZ 13. ERRE

4. BREERET KA ET 9. Al E 14. NEERREBER
5. EREREHE 10. EEEENY) 15. BRI R EREx

Copyright © Genie Chin, NLAC NARLabs
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The PREPARE Guidelines Checklist
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The ARRIVE Guidelines Checklist
Animal Research: Reporting In Vivoe Experimenta

Carod Kilmarry”, Wilkam J Beowes”, oas C Cut ), Mchasl Emerson” and Dowglas O Aloman®

* T Fimvanus’ O fior 3 il in Ceasanc’, London U CSoho of Wetsninaey
Sohanol. Uniarnty of Bnietesd Briwind U, “Sohesd oof iendopeosl Scanca, Lnivaenty of Srietosl rirsd O] - Sariore e snailong
drmiiteis, e’ Codege London, U, Cansre for Ohrfoes! Cacfoag) LN

Tile 1 Provicin aa ] of Hha comient of thae article
m panible.

Abwirack 2 Prcrvicin an acourie of tha
nchxiing detais of te spscia or st sl waed, By
principal findings snd conclesora of e sy,

Hicugrmens 1 n I o
L] el contaed For e oy
o mxpla md rmbicrasle.
b Explain how and wivy Hha snimal spsces snd model beng ussd can
adirsas the sl where tha shefy's

ralresnca o buman bology.

Dbpectiven £ Claarky describe tha primany el ey ascondery ohpecive of thae sy, or
apa s rppecitans being i
EBthucal wizteeraest 5 Indicain tw reture of tha sthcsl nesew par g
At 1L and
i abraa for B care and wae of arimai, hat cover e reaerch.
Sasdy demign B For mach axpas mant, g bref deteis of tha shudy design nchorng
& The nerriss of angd

b Arry mieps tskan (o miremos e sffects of subpsctsw bl whan
et

g i g, s bl sl shanj.
£ The azperamerisl uni g 8 Sngs animal. oF ous of cage of animaial
A bme-lira disgram or fiow chart can be usstul o ilosirate how compiae

shfy desigm wers cemied ot
Exparimacisl T Fax h o,
procstores provide precas detsls of =l d out. For

& How o dirog Formuisiion snd doas, sfs sred rocte of sdminaration.
wrd -amd

o of Froade detsis of any specising
uned,

b Wik e g b ol dg
c Whaer ja g home caga. lsbomstory. soder mani
o Wiy fag. retonsls for choics of specific snassthetic. rouls of
oy
Exparimacisl n n Provide detaily of Hw st seed, indeding species, siren, o
arcrrals v rrarisl ntapm g rmEan or rrescen g P g reng ) end
weight | g masn or mecEn weight plus sssght rangal
b Prorade hurthar nfor o mn tha oF sk
interraborsl sirs AT wiahm jmg.
o -oart or wimhm, drug or et
e, previcun procsdiuran, aic

Tha ARARNT gudeinm. Crpraily puoimnsd i @LzS Soiogy. Jurs 3051

13



Ef &3RRAFZIL TR

- LIRSV ERERMABE LLEBEBNHEZ, U BYEBRRERELERE]
BRfZE A EFESEARRIVE R PREPAREIEEE 2 AN A BN ETEE#MR0E, LURSTE=Z
BaE,

- {£ETNSCBO04 3RiRAAN {4, B AARRIVEXRPREPAREISE 2 Ei, RIESEHERIEE
42 EEfh (Harm-Benefit Analysis) T EERELIEM, HREMATERETD.,

- BREMRRFEMXHREERE -
- EtESREREN [IACUC ZERSE. . IACUC BEEREEEREIEHRNEREEE, &
EENFTERERNRETER. (RRITEZR)
- HESRFENEN BYERREEIRFAERE] . (RBRITIRRARR)
- REZEEZEWTERRASELEETIEENE RN, UNFEFERNATE,

14



S EEREIRIE

. XEEIE
. BRI
. BB BEIR

N=E§=FillFcd
- BEREYEZEMRIE o0
. B)Y)ERERVENE

e BT BELZRER

« 3RZEEXRME

FYEREAE >

BEREETEIRE } BYAR - & } BERAITREE

&8 —(E=IA ? R R AT N EREE SAER R ERAS R
- BRSETESH - PYERIREE
- AEYE - EAERRERE
o IRARRVEELETRR o BRSIEAIRAR
- BRERRR (BAKERK) - ANErlBRARR
© HETTIARVERE - BERIEBNZEIR

Copyright © Genie Chin, NLAC NARLabs

15



 EREHEEER

S RREl R >
—EEZHMER ?

N ERPHE
(HEANIACUC)

4

OAREN B B B RUIR R

ORRBLERERERNTE
WEE - ERESRER

O A2REFE AR E RV
I gEs0m e it 35 B Y

Copyright © Genie Chin, NLAC NARLabs

BEREAEZER

(CMO03) >

NMERMEWER
(NSCBO04)

O

AR B RLET.
BARSH. METAE
ARRAERYIKR.
B R IREIRIR
ARRAERERER

DA

16



NSCBO04 # #

# A (NSCBO4) &4 1 FMT 7 2AXMHKAFEHEZ PDFHEEERE A
% o

| - romxmanmres, snr |
(=) ARBATHESEFSABHTRA > FFF TRA (Replace) j~ " ¥
(Reduce )~ & "4t (Refine) ;, 2 ¥ W dydhiask SR & > (RATHAT 849
F ez T E -4 5 94 (Hamm & Benefit Analysis, HBA) |- 3 0 #8540 69

HE > BT WmapR R T (Emaf—E)-
(=) LB FE-HAFHESEEHAR LT ¢

L sy BN e E (S EARmE AT A L sndRy
£~ SH TS RAE T o9 T 55 IR0 ~ 2 R A
i AR 0 A R B [E R ahdR PR -

2. WAvE Seh R T 4T e TR 4 & 69 E B (me-too) F - £
HEBRER BEEFAMBAARER - REHHET LT A TR
LT R Y o RS A AL E -

(=) # B2 4% PREPARE guidelines ( #4h ¥ M ds AT et 2 € 258 8 )~

ARRIVE guidelines ( 8y 4 F 57 # AR 2 EIHB ) BB H TS <

Hoe FHIE G T BB AT ST BPATAT R H A M T st R - E
EHEGRETS A TFHERGMETHRER LRI THREBRNE i)
MEHRTEE (Shigs=—mE)-

| - swmonmsrensae (Ghm) EEREE |

Copyright © Genie Chin, NLAC NARLabs

(=

HREREESMERSREMT, ERBIENEMER
HEFERF, LFAGE-FRFEETREEN,

(=

EE-ANEFLEEIEENREER FEMESE & M8
AlfEEl .

ARRIVE#&7 & PREPAREEF Y B KEREHB) 2N
WERAERE] , LUERITRIM.

17



NSCBO04 4 #

"EH AR IR ERE

— -~ #HH X% 3R &\ (3R+HBA):

2] :E A
R EO B EHHERTEAAMME > RERBNHHERP N ECE£E THE
0 (Replace) | ~ TikE (Reduce) ;| ~ A& T48{t (Refine) | = B & HiaAL3 R »

ZR A TSR EL vl AR T L - CHA RV E BT RGF-H B
PR S 38 Rl AR -

HeER E X448 IACUCH,

EH &R & ERTEEMBIACUCRIEX &

= BB CM3HEENERARY E LA LT HE (PREPARE » ARRIVE) > #4&

THECMEFNFZABRLSZHE  BAFEARAKYBEZIRE A LRA
1. R EASMEREINE > CHAUTIHAHE » URATHTEE R PERTH

EESENEREEE N ERENECMO3H EEHRN
2. R ELAGHHBHBEMAL > LHALTFAEL ¢

H AT RNT R, 8 as8EmE T (Experimental unit)

H A BN RROBELEHES M AL G KA E R ELmAN -

0 CF EH AR (Samplesize) 2 “[AETEA $) 4 il TR A > ARG Tk > B3F
RSB HSEA E -

O edssk (8%) maARIR R -

O | &4 84M 2 #5 @k% (Randomization) #3#M &k (Blinding) - MK D 4 4ifsk -

- CHAERmERGEMNELS (Pt il - TAHATHEE ~ LT 8T ) R TH
wERAEARE B AR ARG -

D AR E AR A A = #st ik (Statistical methods ) ~ #uit kg K A -

HERTES YRR EHERER ECMO3EHEE A

Copyright © Genie Chin, NLAC NARLabs

- TSR Bt dhbali > QIEMAE - R - RILEH MR FHIBT - HAERA LA
RUBRKA LR R YL RA -

O | &4k Ee+¥ 80 AAALACRT 2 HEF MG K% -

- OIS BRI NEAEA 2% THATRER B4 iFsdhaa (25HWE
ERTA B ~ REMT R A A GERRA T R MR R ERS ) -

- b Byt e 2 W N H A BRPATZ 0 £oR GROE 403 R B RA R 38
BHTILELE) -

[ O 5 AT B B Bl AT RE ) T 8 S BB AE R F MR E By iRl

3. B A AWM AARHEXHE

s AR

HEEFARL/ZEOR

18




#HCMO3ETEZE AR - DRV EERRAREND:

RETEHANFH32E /B (C57BL/6JNarl) #E TR RZEY I Z W)L 1EZS - i§ M HAMCA occlusion (MCAO0)
21U PREENERE - WLTRDWT (ZEON - 188 - SRBFEEN) MAZEINHEKIE (Ref) - B8 ik
MR MCAOTT & B 60% (Llaser Dopper flowmetry#|z&) BIARAARETE - WL EBIGEARTE D R4
(5~ P~ BREARAKEUERA) e AEEHE-8E (AEE¥) - BEYIRTAAEBIZET - Al
TLIHERR - TR EREREANABRE LS ETDlinding - BT A MRAREAERAKRIITESE - O
PURL DM@az -

EBYERRR - BMALTHEIER - LIEARROEE BOSEER :

ERAEYERNERAE / HRARERETT ( Experimental unit )

EEREAHBRNEELEEE Y 2 RILES] - RAE—HRIEFTHHRAA -

EEREAE ( Samplesize ) ZO BB MR BMRERA - HIAREBRORETE - Wi¥
HERDVEERSE -

CERRE (NEY ) WRAARBRARR -

SESHRAEHE A ( Randomization ) XA S;E ( Blinding ) - BBV & H KRR -

EERERGERNVEBIER (HINEYERL - TRINEER - ARECHS ) - BI IR
REAEREEREERESR -

SAHh KRR Z 5T 7575 ( Statistical methods ) ~ TR TE -

SRR

Copyright © Genie Chin, NLAC NARLabs

19



2HCMOSETESNE - B RV ERRABEMN

AETEFERZER/VE (C57BL/6INarl, 8wk, 16M16F) SEEIX BRE VT ONE - EEBMRER
REANEARERBYEET  ARERBYREESTETRERN  AELRBAREEERAED
MIRE - AIRBENBILERRAR - HEDVERNVTRE - A BFSIZEBRBRAR - 4
BRZSHNTEE (Ref) - B ZMCA0RI - BEREESIRITS - BIFASBBIREBRMRITIR -

BERABUENTEZRBHREEAANEARZIZERE  ©FERPRIACUCEREEF - ABEZENT -

2. XETEEFYEREBLEL  BEMALINHGIER

o CSRHMAERE A - EEYE - mAR - RmF - Al FREE - FHREREBNR
REFRBIEEEREYmMBRA -

o | BYRE  EELEEHAAALACET ZHESEMESEREY -

EHLENERAEZABARETE  JOEERENR - AREFSYEL ( SBYE
RIEE - AEYE - KRR ORANERRERM ZRE - BEIFAREEWEREE) -
of EhE YRt ZEERBENSHYERANTZmERK ( Rit#E - REENRERS
BZRILERE) o
4 | EEARTERZEHEATENTREBNRR RSN EBWEL -

Copyright © Genie Chin, NLAC NARLabs

20



3. EAAERRKRAEZIER - FHHFTIRAA

=Bl

1. SREE—MRIERAE: T2 ETIEEDRE - WEERESEETHR -

2. et iTaRBE: ANErEFBY R ERIFARNKIR - ERERIARD A - SRIREREE -



RITHRABNM3FE, FEEAEMEEEER

TEIRIENSCBO4

RITRFRAEMERBFESE MR

NSCB04 & #

# ANSCBOD)A M LE8F » R T HFE —RAE —RH X4 445 %—18 PDF 4§
£ BREAHELY -

= BMEHREE -

- HHEBRAEIRRS:

(=) RIATHEFEFRBITRA  HHE TR (Replace) |~ % & (Reduce) | »

AR5 Tt (Refine) | 2 T 5% 493840 3R Hdb o B R\ T LT R
8 3R F ook AL T BRI -
(=) LHETSHRIHHBEEIRERFERAB LT ¢

L ®h sy £5b cpiARSEATEEARERTE - FF
T HATu - FRBEHAEATRARMEES S hEL -

2. BEERMBLAAL  ARARHELSRAARLLE TGy AT LA
Bl P B B4R R 4 - P e BR SR EEMMAEAL - MET
PR Y€k 9 o5k ks FhHRprELCORMER R -

3. AR AR E—FIBS

Misk (XA P A £ E R SRV - HREARN ¢ )
BHERABEFTEER - RERASMLCRRYA (#K4])

AR ESAG DT 0EF T4 (Replace) ;" ¥ (Reduce) | & "##it
(Refine ) | = 3R 4 > ATt » LR T
— ~3R BRI :
CAREECERAARKMHN "R MEAENER ¢ (Rbhm) ¥EFE
BHRMEERTF -
CAEHTECERARMMN "FRYUPMERAEMNER G (b)) HTFE
TR R B E Y .
Chgsst Eo 8 A AL BN " Fhah WA EmER ¢ (R hn) %%
O B o SRRl AL o B8 C
Cle & 18 & 2 R PT84 0k 30145
Cle 55 3 R w58 (Lot CIRear) ~ (ks &)~ (e Al

S NS
Ol (M) ¢
A S ELE A
HIRBE R BHZET  AMATHATRAFHY x HH B ER

O sl 4y A GE % B2 (5] do © B S0 A3RA -
Tl sk 3 ¥ a4k

Ol (3309
) L |

Z~EREBHRR
TR _— ORA

(] AAALAC 3R3E%s, y
4t o % 7 B AR SR AAEY)
Ot e C3h3mi)

22



INGS

- EREEILE M EEIRITMANSCBO4kE, B13FIE, BHHEMR
ELRBMER, FIEAHMNSCBO4 B EREREBESRIMEIRR

SHHERER, FARARIRSIEECMO32AR, FHllRA -
PMERERET. HRARDHE. METHE

BERIVKRIE. BYMESRERBEIRIER
E%m/)lb*i&i/ﬁll/\*ﬁﬁlf HTTI BE /7

<]

-

b

- Ao
O
O
O

Copyright © Genie Chin, NLAC NARLabs

23



¥ 4

BEREES RENYER Z3RAHFHE

/ ke

4N {o] {8 % EN 49D B e 7R &

EREREI M

il FREBEE

B = "'R HE

MAF

I 2R B 52 bt 71 B



/ 1
N
N
\
/

5%
EIERMRE (1) - EXREFET
ERRBB YD BB NAR

I 2R B 52 bt 71 B



BREAM

[

1. BE S5 &5 R BMER 2 SRIEHERA
2. BMERE () ERAERET A

Copyright © Genie Chin, NLAC NARLabs



BEFE|- STEP1 R EEr T 8

HERRN

N

e RYR S E

S

MR

N

B3 MRk

Copyright © Genie Chin, NLAC NARLabs

= BV ERAE
0 —EZREABYIIE?
0 BRI BECIE B EIS?
0 EEIFENYE/ mA
0 HYMEIES/ Ei
0 BUNER KT
o BRUFRVERERE
0 BENRETHIE
0 ERINERA

PED SR s R

!

| AT EHREL
B TAEE ; :
i TR
(SIFEN R LA GIFMARANS)
-peEs e
ekl G - BRI
l - HEE
h 4
£ R
LR | mEmoBtsEEE
T (http://www.frame.org.uk)
BiBmE AL
- EBA3R
- BRI

Y
SMESEAEAELEY

! !
L‘f_J | &2 =] =& |

SERTOR 2 T HERDAT?

4 [

!

HMETHIEHE .

|

LT
ﬂi&%ﬁﬂmﬂﬁ4_{::]+_
(BUAOTERR B - 1B HB - S

B IMBGZED)

1

I TEER) A MRk B5iE

(RIS ~ B - 220 -
it « FIEF5HE)

EEEHAT 7

!

’*‘LEEJ




WHO IS IN THE STUDY?
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Outbred Z#m % vs Inbred

‘AR
outbred Inbred1 Inbred 2

7%

BALB/c/IMNER,

db/db/NER DBA/IMNE

29

ICR/MER
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Rmm%: C57BL/6J vs C57BL/6N

cs7eL/6JNarl cs78L/6 NBltw

S BRERHYDD | _AASCa BERIEMRIR

N LAC National Laboratory Animal Center

Metabolic Differences (DIO) Neurological Differences Immunological Differences
B6J gains more weight than B6NJ on high fat diet (HFD) Vision - Avoid Common Research Mistakes B6J mice show greater DTH Response
P
rdgy- i i
Body welght change with 60% fat C57BL/GN (Crb1™); consequences of retinal degeneration Delayed Type Hypersensitivity (DTH) Response
® Complication in interpretation of genes influencing diseases, ° e , 5001
B p—— AR ° . . X Sensitization and challenge with W C578U6)
N e 32;352:1 \(JO(%%%%‘&VS phenotypes & developmental biology of sight & neurobiology dinitrofiluorobenzene (DNFB) ol - O cs7auen
2 4 //:/,.;-’ <l  Mice fed a 60 kcal% high L] Phenot‘ypic analysis of genes i.mplicated in cognitive function ® B6J males & females show g o -
g )/z 2 fat diet (behavioral tests that require visual cues) greater inflammatory response g
8 §ig"/,1' Beginning at 6 weeks of age ® Research areas impacted: & 200 4
“7 / Genetic Analysis 1004
d Alzheimer’s
&7 Autism ® |dentified multiple SNPs & Indels ]
. o feme.: 16 1 2 Down Syndrome ® Genomic structural variants FemaiNFB - MSIZNFB
’ Rhett Syndrome
Nicholson, A et al. 2010. Obesity 18(10): 1902-19805. PMID: 20057372 Neurodegenerative disorders Simon, M. M., et al. (2013). Genome Biology 14(7): R82. PMID: 23902802
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Select The Proper C57BL/6 Control

Avoid Common Research Mistakes

Effects of Mapk9 (Jnk2) on acetominophen-induced liver injury (AILI)
A 9000-

—
<
—
< 2 6000-
=
R— < S : o
& % e : : (C;7NI;(L2/6N)
< 4 : '
8 s C57BL/6) C57BL/6N)
c '.l-l. ---.-'
6J JNK27 6NJ
C57BL/6 substrain D wed e,
B
;“-;_"‘\31'7'»"_ i ipe, K, i il ¢ ‘" JNK2 is Hepatoprotective JNK2 is Hepatotoxic
‘.\. -t
’ C578L8J JNK2* ’ CS57BLEBNJ JNK2*

6NJ
Bourdi M et al. 2011. Chem Res Toxicol 24: 794-6. PMID:21557537
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EERFIEI- STEP2 BEetRk A HRaT 7%

————— . wEaE:
Esﬁ {M[ £ - —T 4 424 00 B2 5B
RME—EoIEENSZE - BRSO gEFENARANZETE
\/ G ¥ 88 4H (positive control):
T ES E 34 AR 4 > CHBEIE / alRLHIRE - AREFRERIEEERE
o 2 ¥ HE 4 (negative control):
> DREEL / OMSEEHITE - FRBERRNEZHAZTEE R
a5 E - ZZAEMEAE (Mock) (Sham Control)

- ERERAEANBRRE  BEBERGTFEIE

<

- . T 488 48 (Vehicle control)
ﬁﬁ+ﬁ;§ UYE N I\—I—'IA /\ N1 7]
> BEREHGRANE  BRZHET LR
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B 2GS RER - IEMERAEE
» Randomization &1 7 #H
- SRARCEERREE T (EV) 2 E i B EBANSUE
o MR/ ETESASRRRNTE
» Blinding 5%
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AT SRR - B AR

RREBRT AR BIERE

' IRR

$

o Pilot Study FE&1 i@
o Exploratory Study xR AL 55

1

S ZEZSHF

TUal BE- BRRE R - BRERMEER

Confirmatory Study
B RIS RS RACGET IR ANBIFR 1S

Ilmll

* Type of comparison
e Primary variables: continuous/ categorical

e Errors: type I/ type I
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Randomized block design

'R, ROEMEE
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C57BL/6JNarl
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Factorial Experimental Design

o REEESERETFHERNT
o UBIAEI—ERFEZES

. —EERBAER

& (2% k=factors)

R AEFEHEE -
EREAE - B EY)ER (share N)

Control Drug
Male h,;h,:
a c
Female n—)”—) . ! !
| —d
EU= mice, N=2

SRTE sample size

LEES - treatment R M5 —THEH (22)

34

1. #F4{E#R, F4ffimean (a, b, c, d)

2. TreatmentZ=2 : (c+d)/2- (a+b)/2

3. HRER : (a+c)/2- (b+d)/2

4. R HTreatmentiIF2E ((a-c)-(b-d))/2

quantitative variable vs categorical variable
multi-way ANOVA vs ?



Experimental
Design
. A Assistant

HOME  ABOUT EDA USER GUIDE EXPERIMENTAL DESIGN

Welcome to the Experimental Design Assistant, a free resource from the
MC3Rs to suppert researchers in the planning of animal experiments - ensuring
robust study design and reliable and reproducible findings.

The EDA consists of a web application and a supporting website; benefits
include:

+ The ability to build a stepwise visual representation of your experiment

+ Feedback and advice on your expenmental plan

» Dedicated support for randomisation, blinding and sample size
calculation

« Practical informaticn to improve knowledge of experimental design

+ |mproved transparency of your experimental design, allowing you to
share and discuss your plan with colleagues and collaborators

Check the video tutorials and the user guide for general information on the
EDA process. Find out more about the background for this project.

Step 1 Step 2

Login or Register Plan your experiment

as a diagram
Start using the EDA application

Check the examples and the user
guide for more information

FEEDBACK EDA APP

Mational Centre

for the Replacement
Refinement & Reduction
of Animals in Research

SEARCH Q

Step 3

Critique your design

The crtigue function enables you to
get feedback and advice on your
diagram, find more information
here

Step 4
Improve your design

Modify your expenmental plan
based on feedback from the system
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BESREI- STEP3 EEEPROTOCOL

HAVE YOU ESTABLISHED PROCEDURES
FOR REPRODUCIBILITY?

Among the most popular strategies was having different lab
members redo experiments.

339%,
Within the

past 5 years

1,976

researchers

surveyed 26%

Procedures have

7% been in place
More than since | started
5 years ago working in my lab

onNafure

Copyright © Genie Chin, NLAC NARLabs
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*IMPC

International Mouse Phenotyping Consortium
Korean Mouse Phenotype Consortium

MRC Harwell

Sanger Institute

EBI

Toronto Centre for Phenogenomics (TCP) Helmholtz Zentrum Munich (GMC)
Czech centre for Phenogemomics (IMG) Riken BRC (JMC)
Children’s Hospital Oakland Jackson Lab CNR Monterotondo (IMC)
Research Institute l ® (S
@ ®
T Charles River Laboratories Institut Clinique de la Souris (ICS)
UC Davis
National Institutes of Health (NIH)

Baylor College of Medicine NLAC NARLabs, Taiwan)
MARC, Nanjing
Australian Phenomics Network
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The Adult and Embryonic Phenotype Pipeline

: Tests in development :
' I F [5 YV esis = .
; AL [ LIOIENISnE Sty ] or under consideration :
z I:
£
— JEL Histopathology Embryo Histopathology Placenta
3‘ Gross Morphology Embryo  Gross Morphology Placenta
..lll-llllllllnnl'l“
- OPT HREM  Viability
: Gross Morphology Embryo Histopathology Embryo Histopathology Placenta
v Gross Morphology Placenta Gross Morphology Embryo  Gross Morphology Placenta
5 Embryo LacZ EmbryoLacZ  Viability uCT HREM  Viability
. OR
E Gross Morphology Embryo  Gross Morphology Placenta
s uCT  Viability
: v
7M + 7F Mutant Adult Mice
— Weight Curve - 4wk to 16wk

In life

Terminal

Open Field Challenge Whole Body X-ray
= Plethysmography
echo
Acoustic Startle/PPI ECG Tolerance Test
D BT BT BT B BT I

Audit ory Brain 5tem Response

Intraperitoneal Glucose

Body Composition (lean/fat) Morphology

Hematology Clinical Blood Insulin Blood Immuno- Heart Weight Gross Pathology and Tissue Histopathology

Adult Lac? Chemistry Lewvel phenotyping Tissue Collection embedding & « from blocks
block banking where required

_“
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Protocol £

Locomotor activity impc_csb_o32_oo1

C5TBLIEN CSTBLEGNCH C5TBLIGN. C5TBLENTac
HING TCP uco J GMmC H ICS RBRC
HOM HOM HOM HOM HOM HOM HOM HOM

F L F M F M F M F L F M F M F L

value

IMPC_CSD_032_ni

2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010
exact d.. exact da., exact d.. exact da.. exact d., exact d.. exact da.. exact d.. exact d.. exact da.. exact d.. exact da., exact d.. exact d.. exact da.. exactd..

procedure_jd
® |[MPC_CSD_001
+ IMPC_CSD_002

CENTERS
B GMC
WH
HiCs
L

W NING
W RBRC
H TCP
W uUcD



AR AR 2

Insulin impc_INs_001 001

INS
BEBrd;B6Dnk;BEN-Tyr<c-Brd> C5TBL/GN CETBLGNCTI C5TBLIENTac procedure_id
WTSI WTSI uco GMC ® IMPC_INS_D02
HOM HOM HOM HOM + IMPC INS 003
F ] F M F M F M -
CENTERS
16.. B GMC
B ucD
14.. N WTSI
13.
12..
11.. .
10..
- 9K .
S|
-
3| BK .
w * +
EI TK +
&) .t
o .
= BK : %
5K
4K
3K
2K
1K
0K ——

2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 l
exact date axact date exact date exact date exact date axact date exact date exact date



%X 4~E Fi 8 protocol

Touch escape impc_csb_035_001

C5D
CETBLEN CETBLIGNCH CETBLIENJ CETBUINTM‘; "Iua
HING TCP uco J GMC Ho res
I an-nnu to touch
B Flees prior to touch
F M F M F M F M

s 3380888888883 38338%8§ 8




QI M PC MY GENES  ABOUTTHEIMPC  DATA  HUMANDISEASES  PUBLICATIONS NEWS  BLOG

GENES PHENOTYPES HELP, NEWS, BLOG

Search All 8901 Knockout Data...

Definition any anomaly in the concentration in the blood of the major monosaccharide of the

pody 8.32% 693 8329

Synonyms abnormal blood glucose level of tested genes significant genes tested genes

= I

Significant gene associations The way we measure Phenotype stats

IMPC Gene variants with abnormal circulating glucose level

Total number of significant genotype-phenotype associations: 844

Search
Gene / Allele Zygosity Sex Life Stage Phenotype Parameter Phenotyping P Value
Center
Agl HOM Q Early adult decreased Glucose MRC Harwell 0.00
Agltm T BEUCEMM) Wisi circulating Clinical Chemistry IMPC
glucose level
Sfxn5 HET d Early adult decreased Fasted blood JAX 0.00
Sfxn 5t 1b(EUCOMM)Hmgu fasting glucose IMPC

circulating concentration



< IMPC
termational Mause Phentyping Consortiur ABOUTTHEIMPC  DATA  HUMAN DISEASES  PUBLICATIONS NEWS  BLOG

Search IMPReSS Q IMPReSS PIPELINES XSD ONTOLOGY SEARCH GLOSSARY

Intraperitoneal glucose tolerance test (IPGTT) [mcr_ipc_o01]

Home > Pipelines > Intraperitoneal glucose tolerance test (IPGTT)

Jump to:

[ Experimental Design | Equipment Parameters & Metadata |§ Ontologies ]

Purpose

The glucose tolerance test measures the clearance of an intraperitoneally injected glucose load from the body. It is used to detect disturbances
in glucose metabolism that can be linked to human conditions such as diabetes or metabolic syndrome. Animals are fasted for approximately 4
hours, fasted blood glucose levels are determined before a solution of glucose is administered by intra-peritoneal (IP) injection. Subsequently,
the blood glucose level is measured at different time points during the following 2 hours.

Ontological description: MP:0005559 - increased circulating glucose level, MP:0005560 - decreased circulating glucose level, MP:0005293 -
impaired glucose tolerance, MP:0005292 - improved glucose tolerance, MP:0005291 abnormal glucose tolerance, MP:0000188 - abnormal
circulating glucose level.

Experimental Design

s Minimum number of animals : /M + 7F
* Age at test: Week 13

s Sex: We would expect the results of this test to show sexual dimorphism
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Surgical implantation
tumor organoids/sham -I—

~

Week -5 -3 -1 1
Meonitoring physical activity

Monitoring running wheel revolutions

K JCSM Rapid Communications. 2021, 5. 10.1002/rco2.51.

Exercise intervention 14

~

/2. SRR

What HEIEH

How EE&protocol

When/ how often 12{EFsFF R385
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NREMEEIE

wERRIYREMNESR ERIMEELE
0o m
_ — & 58 (Conventional)
Conventional| O wHABBECEEERESNMLEY
O FA—TEEHTELN hF—EEERRER
U U
0o m
B ERIR & E (Specific Pathogen Free)
SPF O HRFERIBFERMED
0 ] O FTETHER, ZEHBRRIIMEDZTEER
BRIER R BMER
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= e SOPF (Specific Opportunist Pathogen Free)
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DD E R, 1REE RIR(F

Experimental and husbandry procedures as potential modifiers of the results of
phenotyping tests

Anna-Karin Gerdin, Natalia Igosheva, Laura-Anne Roberson, Ozama Ismail, Natasha Karp, Mark Sanderson,
Emma Cambridge, Carl Shannon, David Sunter, Ramiro Ramirez-Solis, James Bussell, Jacqueline K. White *

Mouse Generics Project, Wellcome Trust Sanger Institute, Wellcome Trust Genome Campus, Hinxton, Cambridge, CBI10 154, UK
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Tis Tao Ten | Tis Ty Tan Ta Tan Tis Tao T | Tix + Tg To ! Tp Teo
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Event 2 Event 3

Poor

Welfare state
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Event 1 Event 2 Event 3

Ventilation failure
in room

Inexpert handling
during cage change l

l

Single
housing

l

Event 1 Event 2 Event 3
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HUMANE ENDPOINTS

About this website

This website trains you how to monitor welfare in
laboratory animals, identify endpoints and define
responsibilities. You learn how to apply humane
endpoints, which improves the scientific quality of your
research. Read more here.

The website is free of charge, but you can contribute to
its future by making a voluntary donation.

The Humane Endpoints website is part of the 3Rs
Database Programme, together
with www.interspeciesinfo.com. and fcs-
free.org. These websites will help you with the
reduction and replacement of animal experiments,

respectively.

Bt

Humane endpoints in
laboratory animal
experimentation

Open and secured section

The website on humane endpoints has an open and
closed section. The open section is accessible to
everyone and contains general information on normal
behavior of mice and rats. The closed section contains
in-depth information and training modules. To register

for the closed section, go to Registration.
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https://www.humane-endpoints.info/en
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E-learning and training modules

Try the interactive E-learning module on humane
endpoints, or one of our other training modules.
Training modules are only available after registration.
You can test your knowledge by choosing a case or a
theme approach and selecting the preferred module.
After the test, you get a score and can review results if

desirable. Go directly to the training modules.

\/

MENU = MODULE HUM!

PAG. 8 F

Basics of humane endpoints | Humane endpoints: Why bother? (1 task)

Laboratory animals have been used for centuries in biomedical sciences as a surrogate model to study human

and veterinary medical issues such as infectious diseases or cancer, to monitor environmental changes but also
for teaching and training purposes. And although a wide variety of non-animal models have become available
(e.g. tissue cultures, in silico models), their applicability is still limited and laboratory animals continue to be used.

Statistics show that the annual numbers in the Netherlands are slowly going down, but are still at a level of about

500,000 animals/year.

Organs on a chip

Claude Bernard (1813 - 1878) surrounded by

pupils performing an experiment on a rabbit

Back Task 1 >
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- Decreased activity

Unkempt fur (not grooming)

- Pilo-erection

- Hunched posture

- Rapid shallow Breathing

n

- “Red tears” “albino rats”
- Squinting of eyes
- Vocalization

- Feed and/or water refusal

Copyrlght © Genie Chin, NLAC NARLabs Pioneering Bettar Science
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- Weight loss
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00000

Poor body condition
Poor coat condition
Poor body posture
Moving abnormally
Behaving abnormally

0000

Appearance of the eyes
Appearance of the ears
Appearance of the nose
Appearance of the tail

NC
3R:

Pioneering Better Science
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LIFE IS SWELL

« Zero Pain
« Function Perfectly

y ¥

HURTS LIKE

Butterfly Kiss

LIFE I$ GOOD

« Hurts a Bit
« Function Well

HURTS LIKE

Mosquito Bite

LIFE IS 0K

« Hurts More

« Hard to Function

”,\

HURTS LIKE ‘ (' HURTS LIKE ]

Bee Sting

LIFEIS TOUGH ~ LIFEISROUGH  LIFEIS PAIN

« Hurts Even More « Hurts a Lot « Hurts the Most
« Harder to Function - Can Barely Function « Can't Function

[ HURTS LIKE j | T

Tarantula Hawk Sting Bullet Ant Sting

Wasp Sting
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https://carivacare.com/nurse-triage-and-pain-assessment/
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Here are some notes on the classifications. Move the slider to view them.

Procedures on animals as a
result of which the animals
are likely to experience
short term mild pain,
suffering or distress.
Procedures with no
significant impairment of
the wellbeing or general
condition of the animals.

Copyright © Genie Chin, NLAC NARLabs
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Non-invasive imaging of animals (e.g. MRI) with
appropriate sedation or anaesthesia.

q Superficial procedures, e.g. ear and tail biopsies.

.

Administration of substances by subcutaneous,
intramuscular or intraperitoneal routes.

20

YEARS

Pionearing Batter Sciance
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Procedures on animals as a
result of which the animals
are likely to experience
short term moderate pain,
suffering or distress, or
long-lasting mild pain,
suffering or distress.
Procedures that are likely to
cause moderate
impairment of the
wellbeing or general
condition of the animals.

Copyright © Genie Chin, NLAC NARLabs
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.

Surgery under general anaesthesia and appropriate
analgesia.

Use of metabolic cages involving moderate restriction of
movement over a prolonged period (up to 5 days).

Models of induction of tumours, or spontaneous tumours,
that are expected to cause moderate pain or distress or
moderate interference with normal behaviour.

20

YEARS

Pioneering Batter Sciance
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Severe

Procedures on animals as a
result of which the animals
are likely to experience
severe pain, suffering or
distress, or long-lasting
moderate pain, suffering
or distress. Procedures,
that are likely to cause
severe impairment of the
wellbeing or general
condition of the animals.

Copyright © Genie Chin, NLAC NARLabs
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Toxicity testing where death is the endpoint.

Irradiation or chemotherapy with a lethal dose without
reconstitution of the immune system.

o~

o

Models with induction of tumours, or with spontaneous
tumours, that are expected to cause progressive lethal
disease associated with long-lasting moderate pain,

distress or suffering.

20

YEARS

Pioneering Better Science
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Here are some notes on the classifications. Move the slider to view them.

')
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S

Procedures, which are performed entirely under general anaesthesia from which the animal
shall not recover consciousness.

20

YEARS

Pionearing Better Science
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Characteristic core
1 2 3 4
Coat - general Mormal Slight Ia-?k Starey -
of grooming
. Mildly Moderately Severely
Skin t N I
i tone orma dehydrated | dehydrated dehydrated
_ Slightly dull Aggresswg UEII",F aggr:esswe
Behaviour Normal . or apathetic | or immobile and
or lethargic , . .
and inactive unresponsive
A_bdom!nal MNone Mild ascites valmus -
distension ascites
_ | 5|Ighlt|‘p' | Mllu:li Moderate
Jaundice MNone jaundiced jaundice : .
jaundice present
appearance present
Bod aht Nﬁlrmal wellg:tt Weight loss Weight loss Weight loss
ody weig gain or weig <=10% <=15% <=20%
loss less than 5%
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loss less than 5%
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Score
Characteristic
1 2 3 4
Coat - general Normal Slight IE“.:k of Starey -
Erooming
. Mildly Moderately
Skin tone Normal dehydrated dehydrated Severely dehydrated
Immobile and
Behaviour Normal slightly d”_" or Jﬂtp?thﬂjﬂ and unresponsive [.fc:rtumc:ur
lethargic inactive interfering with normal
behaviour and activities
Tumour size Turmour Em.E" Tumour intermediate Tumour large (>=12mm)
Very small {<=5mm) with . . .
and . size (<=Bmm) with no Ulceration of tumour of
(<3mm) no necrosis or : | , .
appearance ulceration necrosis or ulceration diny s51Ze
Normal weight .
Body weight gain or weight W%EEEI-EDEE Weight loss <=15% Weight loss <=20%
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Body Condition Scoring (BC)

(\,\/J BC2 — Mouse is under-conditioned

« Segmentation of the vertebral
column evident

D/’,\/? BC1 — Mouse is emaciated

- Skeletal structure extremely
prominent; little or no flesh cover.

» Dorsal pelvic bones are readily

« \Vertebrae distinctly segmented palpable

a
(\/\% BC3 — Mouse is well-conditioned

/ \ » Vertebrae and dorsal pelvis not prominent,
palpable with slight pressure

BCS5 — Mouse is obese

BC4 - Mouse is over-conditioned » Mouse is smooth and bulky

( « Spine is a continuous column

v~ + Vertebrae palpable with only firm TS cmhens ol

S
e b o pressure

https://www.clearh2o.com/
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« Bone structure disappears under

Body weight (B8 E£1k)

30g
22.5g
= -
o 15g Mouse 1 has lost 26% of its start weight
ﬁ but weighs 32% less than the other mice. .
\ J| Micel&6are
- + | likely to require
7.58 Mouse 6 has lost 33% of its start weight euthanasia
but weighs 40% less than the other mice. immediately.

0g
Day0 Day3 Day6 Day9 Dayl2z Dayl5 Dayli8

BEEtZITEEIE
o BT RIEE vs RIERKLES
o BXR?%EE

79



ANET AR NERS

ERNGIEANER - JARER
N B REBIEER LR
BT A =180 - B - BERBRAE

k=111
=18
=M
35h
I
O

m
xr

A
A

Action is in response to what data
must be collected from the animal e.g.
euthanasia for tissue collection

= EXPERIMENTAL ENDPOINT (EEP)

Researcher - Study Goals

Perspectives Animal on Study
Veterinary Staff - Humane

ENDPOINT

Goals Action is in response to humane

concerns e.g. euthanasia for humane
reasons

= HUMANE ENDPOINT (HEP)

Laboratory Animals 2022, Vol. 56(5) 482-489
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The Evolution of Endpoint and Intervention Terminology

COMMON INTERPRETATION:

ENDPOINT = END
END = EUTHANASIA

ENDPOINT OF ANIMAL STUDY = EUTHANASIA

!

DEFINITIONS CLARIFY EXPERIMENTAL AND HUMANE GOALS:

EXPERIMENTAL ENDPOINT:
When the scientific aim and objectives have been reached

HUMANE ENDPOINT:
The point at which pain or distress in an experimental animal is
prevented, terminated, or relieved

|

COMMON INTERPRETATION:
HUMANE ENDPOINT = EUTHANASIA FOR HUMANE REASONS

'

HEP DEFINITIONS:

HUMANE ENDPOINT DOES NOT ALWAYS EQUATE
WITH EUTHANASIA

'

CONSISTENCY WITH DEFINITIONS THROUGH REFINEMENT OF
TERMINOLOGY:

HUMANE INTERVENTION POINTS

= PREVENTING, ALLEVIATING, AND TERMINATING
PAIN AND DISTRESS
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PREPARE

The PREPARE Guidelines Checklist
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Animal Research: Reporting In Vive Experiments
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