MR 10 EBMEAVEHAROBED-HD ARRIVE 4 K542 (#BR)

Improving Bioscience Research Reporting: The ARRIVE Guidelines for Reporting
Animal Research.
(EMR R E DHE : B % AV ROBME DD D ARRIVE T A K5 A )
(PLoS BIOLOGY, June 2010 | Volume 8 | Issue 6 | €1000412)

Carol Kilkenny!, William J Browne?, Innes C Cuthill3, Michael Emerson and Douglas G
Altman®
IThe National Centre for the Replacement, Refinement and Reduction of Animals in
Research, London, UK, 2School of Veterinary Science, University of Bristol, Bristol, UK,
3School of Biological Sciences, University of Bristol, Bristol, UK, *National Heart and Lung
Institute, Imperial College London, UK, °Centre for Statistics in Medicine, University of
Oxford, Oxford, UK.

(&

BITED 10 C, AR FHEEEIT SR L TB Y | 85 LW BRoH il 40 B 2 Sk
L7-5 D458 % 1 /3— L T 5, Open-access ¥ v — /LD BT HR TREICH M 28 =
L., T — 2 OFAZMRE CICHRKIESL, ITH00hb6T, Z<0nHIcbloT
EMEFFROBMEII LT LIEIARET THY . 2D LML AR FMENET Th - 72
ELTHELS OEARICHRBEL “BHUIZH>T” WRNWEWI B FEZSHETLES, Z
N OEEFROARNTERLRMEICL 2T, BEXTOHERNB L OB FPHEEEZIRA D720
D% < DU, FEANZIRENZ2AHIE LS 72202 L1272 >TLE 9, BRIRHIFED
BOEOF R TIX, MHERERD H 5@ 2 BEREC T RIE COMERR N2 VL Tk, &6
ICEG @GO, ML L THBEAEHICES 2N R RINTND, 2O
FEITBRRATZEIC IR 5 TO D RRTIE 7R,

WRZETIEDN O E<HA SN TR o700 | fERPEOICHE SN en o 72551,
TR RO Z S B D A& 16 2 5l B2 mBLROZ L TREI e B %
H5 2%, ZOFFFICHZECL > TRbFERORMO D D5 —>TH BTV T
BT 5, FxOHMBHED . 4 HE TSR S ALTZBAZEO HARY O e K The b RSO FEqm
Tl B E WD FIECRA R RS 85 Z & 3 ST %, The National
Center for the Replacement, Refinement and Reduction of Animals in Research
(NC3Rs), ZAUFHEEBIFB AR B =2 > TO L RARETH D, Z ZICEFESNT
ITOIZIRE CIL, MAEAISERITNGHE S 172 271 ROFTLFED 5 b D7z o7 59%721F 23,
FEDORELHE, WO NTEOLCCIEE (TRb bR, M, SR E) %
IRARTNDICTERY, PE SN LOIZ L A EITEY OBIRCRE R OFHMIZ ISV T
INA T AP 5T T2 DI EE AL (Randomization) (87%) F 721X EMi{t. (Blinding) (86%)
ZHbHWHEL L T2y, i FEZHWTHRESRZbODHTH, £ L%

130



T UK B EF P O B UE A TR LA AR L TV D DI 0%+ &0, =
SOOI ET RE L THY , WHEHR IR 2 & 102 < OB B ORRE
IZHEmBm LT 5,

REGHEFIESRCHROAEADFERIREICE>TRENZLETHS

F#EoR CHEMEREORKRILX, ZhETRDL S HERICE TS “Go= hr—L”
DIMETH -7, HEOHMED LI, #ERDMROEHBOBIRNORD & TR
WEDOTEL, EMEFLOEGIRFRIZ L > TRO THETH D | EEE FfPEROZEIIE
WA RAtT D Z L IZR DA OMASLHMIC L > THERETH D, H-T, ZNHD
WHEEE 25, TRVHERE2S rIE T, BET D HMERC AL R R O I 2 T 5 7= 12T
DEBRERE G TVDNERENO D Z LI1E, MIEE I 2 =7 4 — RS b ER
Th o, BENICE A, BAHBWIIEE LGB0, MRRE, EoXk 5 idTbiit
. T L THIRO A ZERIZ A LM R OBEESLELE 2R cE 2 L o2, +okfE
e RTRETHD, o, FRPFHRTES D LI R RRERPFLET S TH D, €
e 2 BT, BFEHRIC ETORZERERPZTEN TV D 0G0 E ED X D ITHED D
LMTH D,

PYEBROBEEERET 5—ARRIVE M K51

SR, FEAEDEMRFDOY ¥ —F VTITEM TOMREWMET 5 L 1T, EOKRIE
WEFERTREDICONTIRL Lo TVWNEEREHTRV, TRABFELZLE ZAT
(X, BHli L7z 271 ¥ % —F L GEHEO A% W B DR R FERREROMO £ 2z b
LCWARhole, BMEOREITINATHY . T X0 EZEHEROEY I L OWE
FHAREBMNFMCEL L, T—ZIEHoR LD, £LTCEL, b LEFERT D
ZEIIRDE, ENTIHATH D, TNHLREOMOFEMOME FiENUEINDL L, &
DEWL EDOEBNOHFONTERTHZN O OFAESLH L RIS 52 LN TE,
FEROARNBEREOMEA LS Z N TED, ZOFRLZBRLH-OIT, Fx ITEMWIFZE
DWEDT- O DIREHER DA =27 F 7% & 572, # LT ARRIVE (Animals in Research:
Reporting In Vivo Experiments) & FESfEEFZBHFE L7,

ARRIVE A4 FI7A4 320 HAOF = 7 VA ML 5, ZALOHEATEYZ b
LW R A WE T 22 TORFHBI N0 E T XEREDROFREZHI L T\ D, filZ
IOV OB OLCCR A2 ME (B, Rbt, W Bt . EECHE IS
DOFEAR, EERIEHEHER L OV 1L (2SI BIEAIL EBERIED X S I T A%
WOTOIZHWZFEMR GIEEZGT) 2EThD, Ty 7 VA MIZ, AT IR
LS T O IERE TR 7o MEE 2 FIRE & 75 @i B TR e s EOMERZE T 720
ETOHEAPEEN TN D,

ZOARRIVE 71 K71 > (RZM) 13, EREWE A\ H 5D 5 MR AHTIE 0 B
WA TE D L, TOAKRDFEITHEBROBE D AR LT LT OMDHFIET FA 12

131



bLICHTE %, £, WMEERESAXORBRILE 23T 5 F2ERIE Z i3 52 BREY) OV )
RO OEHMTE S, L, ZOMEHIBHBI LV SR HEL T 5o
TR, MEOHMEZIEEL LI AR LDIZT 5500 b2, LLAZTALITT
R Z BT 2 EHIZ, A FELTHWONRY 2F =y 7 VR MEREET LD TH
5, ZLTHBHEDO AXICHITOBEEZRIET 25D TH Y, EES LBEWITEZ RIS
LHDTHD,

HMESORETHIRXDERZEZRKNIET S

B OFREHE, RO HIRARICEE L TEBROT A o R0E i, orIiclT 2% He
RE(LTHZ &L, BERACTEHENLDORRERKRILT D, SHICZ0L 5%
FHI. WANWARIEGORRERIT NFEBR A TG T 5 72 DI SNTZEWE T /L TOWFZED
RMAR L E 2 —IZBE L TRERE @D 5, BMFERN S TS s, #Esnd
ZEE, WEOBRERTHY, TINDEOX I RBHAR L E 2 —REEID, =
DL Ea—i, ZLO5E. HObNEEWET VORRFICINZ, MEDKED, Higs
NE 9D ELTWBIEYON AFZEDRIEEICOWT, 5D F TG mICBET 5 EhEE L
HZE BN LT,

B OIS O EEZINET 5101%, FESV vy — T URES. s, T L
THI RSB DR G RB N 2 NEE LTWD, —DOHMIZRE L CREZRFRRIZZ2 0,
L2rL, Z® ARRIVE WA FT7 A LT DOWELFIT T2 EZEOM B 224 5,
Z DRIV DD FEREMB RO Y ¥y —F A THREN DA S, £LT
I HOHRRE I 5 DY ¥ —F /LD Instruction to Authors IZZNHEID ALdZ &
WX T DR 2L T D, NC3Rs 1TV ¥ — T UimESR L Iic, Z o2 8AT
LY —FNDEEZ NS, BFERE & BICTE LT IRFHIC Z DR 2 IR 555 1) % #i
FHTHAD, (ALK FE) 6t o 2 —$05R0)

[ARRIVE #i{ K54 ]
AARGERIZONTIX. ZERBMERE 23 (2), 085-090, 2015, ARZEE TE#HHEEBEOE
BREVGEIM —ARRIVE 514 K54 V&b ICLT—I. KYBIALT,

ARRIVE fi4 F35 4 (F, ROFEZEMET S :

- WA LA EomE 2 dEmT 5 2 L,

JRERICE D D NS MAFHRICE L TER LIRS D 2 &, 2 UHsdiR#E L i3 Ly,
C RiMEE S o T, JRHEPRRNIEREES L OSR T 0 h a3 — L OREITHIET D Z L,

- BEMEOH D, BAEOH D, EfEl:, OFENZR, R, WERICE -7, £LTX
SEEFoTMREREZHEEST D Z L,

cEVIERVRF A a2 =T O R OREL BT 2 L,

132



ARRIVE #iA/ FS54 Vi, ROBIEBEIFEME LTLVEL

-l EARRET S 2L, BERENET A2 L, FREEELARATF =y T U A FOT AR
TOHEBZHMKIZTFL LI T 52 L, AF =y 7 VXA MOEHBEOZRNIE, 17267
LT RTOMEICHTEIEL R0 b Db H D, £z, KF =y 7 U A FDOIHHEDRINT
IE, BRROKOBMHELITZT 7o —F ¥ —FE L TRTIENTEDHO LD (F: EBIC
AWT=8, 72 5 ONTFHICHFAT I W 28 D)

W ROT A L BIOWROEwBDT-DDFREETHZ L, LrL, KF=zv 7 U AR
DIEDRNTE, 7ol 21X, BEAREES T, Ebi JOEBEEOFIH 2 £ o X
I, ERENEZRTLHRCAHTHLI EZEZ N DL H D, D, DL IHE
HEFHT2ZE12E-T, BABOU 27 28 L, HROEREMEZERIED 2 &R
TELO2hbThD,

ARRIVE 4 FSA4 VIEED LS HHARAFICER SN SH?

CRKTA RTA 0, 2 BELL EOEBREE 2 il § 2 SR EICRIETH S 9, €D LD
IRAFFEICIRBN TR, 1 BEEIZZNLL LOFENHIREEL LTRESND LB DND, T
KITA RTA %, B D HEOEAOIEM & e 2058, £721%, R— 0B 2% R
L LTENT 256 (EENEEER) ICbEf S,

© KERGY OHELRERIHIL, MIBBEZ S ERWIIEICbE SN D,

cRKITA RTA 0%, ERE 2T 5 AR AR DO W2 28I b LT D,

ARRIVE 714 RS54 v OHREEE?
C LA D DRBRGE R E A

- FITHERE O FREE

- A

- B SR

ARRIVE A4 FSAVIFEDESITFRITAREM?

KITARTA UL, AREBRLUTEFEREERELIIERTAANCEOEDIZT =7V
Ak EfRT 5,

133



& NC3Rs ARRIVE (@SR : In Vivo EBRO®RE) A KT A1~

HH

HELE

1=

1

L DN Z TE L0 E D B OERRICEEHT 2 2 &,

=]

2

B, RO RP) (M L8l LOSREOFEM A2 &), E-2ik, £
B, 72 b NI JE DR i & IEREIC R T 5 2 &,

a. WIIEOEIER L OMRAEETE 5 X 918, +oaftents s GETJEIC
Bl 525 e aly) 2805 28, 1OEROITIER X OEROGmAT
Rz 5 Z &,

b. fEHT 2B L OEMET LA, EO K5I L TRFR B A R
THIEWTELDD, FMLEIGLT, BFMEL b b EDOEEICOWT
M5 Z L,

HE

VHEPIEDOE AN LOREIRER), 2o ICHEEL X 9 &3 DB SV T
WM CRLR T D 2 &

A&

i B R

LREATEIC 20 %, MEEAYREICBI T 2Tl O, BIE 4 20 (B : &)
Yy (RH2RIEER) 15 1986), BELUEMO 77 LAEMICEET 5 E & 213K O
TA RTA L EWRT D2 L,

WFFERT

p={ll

FNENDOERIZOWT, ROIEH %G FEEHR OFE 2 RIS ST 5 2
L

a. FEBREER L O REE O 5K

b, BITAE ATV IRDER (B MEAEZ 225 1F) 36 K ONE R 2 3t 3 2 B
] EMAE I LIS, AV OBREER L) [CHbhT, 18
A2 e ABLIC K 2 508 & e/ NI 2 T2 D DO FEE

c. EBRWAL (B : 1 BB, 1 BEOEY), F721X1 75— YHOTXTOEY)
ED X DI UM IR R & FEH L 722 R T 72 DIC1E, BERAIER £ 721X
Ta—Fxy— EPREHTHA D,

FERALE

FERB L OEREE FREZET) 1L T, Eii LT X TOLEIC DOV TIE
e ORI T D 2 &

e & 203,

a. EDOX T FAIDNTT L &, FbOMAL LR, R L7zt
FOBREE RO R A MR T 5 k% ETe), IVRHLE, 23R
L7 Fe Bl R8s OFE MG i (G EF 2B T) Zi#id 2 2 &,

b. o (B Al

c. 2T (ffl: A= —, FEERE, KKEK)

d. 78 (] BEF) L7z RIgE, G080, SR 0 87 & 2 3R L 72 ARHL)

134




ES LY

8

a. M L@ okt (R, Bfe, MR, BEBRE (B : o FEHHEE 7
TR L O ONRE), B L OMKRE (] : (REOSEEE F 7o 13 i L Ovk
HOW) #5T) 2l d 52L&,

b. BIEERATLHT D 2 &, & 2IE, Botist, EERNRE4A, BT
WEDOKE Bl : /v 7T U MNERIIN TV AV 2=y ), B8, @FES
F ORI, HEEZZ T VRN L EREFERICHEDR TR &, B
AT O T AL ESE,

B SENONTES

WOE BT 2FMERE T T 22 L,

a. (B (ko2 A7 6l FERIRIAE7 U — (SPF) ; 7 —Y £ RO
S AT IRBOMEL ; Fl— — P NOEWE ; IR OTRRE L OMES)
b. fAEEIE (B BHET 0 7T I, ARG A 20, IR, fREOT-DOKESE,
BRI DX A 7, FGEE - KFIE, BRET VY v F AU b)

c. FEBRAET, EBRH, FIXERBICEM SN, @Y 2GR L oYy
N

YT A X

10

a. FBRIZBW T L-8h ok, B X OEREECE T 28105 % BEIC
s AR R

b. ¥ T NH A XEFNT 5720 OFMEREZZD, EO XS TEWERE
Wi LTl 25 2 &

c. AT HEAE, FEREMENIST TEME LZ»IRTS 2L,

KB~ OBY DI
b

a. EOLIIT L TEEERBECIRY 20 72hitiiciifi 2 2 L GE4 32
Gald, EAERREES T IO~y F U agie),
b. 572 % BRI OB O RUE RN & S L 72 IBF 2 RLE o 2 L.

12

R U 72 372 2 FBRO IR I L ORIRA R FEZBROJRRE (B - Mg, o~ —
B —, ATEOE) IR T L,

Rt R ik

13

a. RBTICRIN Lo MRt 2 ik s iid 5 2 &

b. A L7 — 2y MBI LT, A2 MEICRSET2 2 & (f)
1IEOEY), 1REOE), 18O,

c. 7T X PHEHFRITFIEDRTR 2T LTV D D 0% 7T 3 5 72 D IS F
Lichiikziidi 5 2 &,

HR

BEART — 4

14

FEERFHCEA LT, MEEIXEROFO, BEET 2P ORI X O IRRE
EWETDH L (B RE, MUEMFEAREE, 20 ONCEEAZ T Tuien T
EEIFERICHEDILTW RN &),

(IO HRIL, 2<%, RICTDHILENTED,)

fiFe AT L 7%k

15

a. FRHTICAE T LB BB 28 OB A RE T 5 2 &, st ams+ 2% 2
Lo (B2 10/20 ; 50%IFATT,)

135




b. EATIZE TN TWRWEIM 72137 — 2 BFAHET 2581213, £ OBH 25
W92 &,

AR KOG 16 FEf Lot OFERERGE & & bICHRE T2 2L (] BEYERRAE F 72ITEEX
ft1)

AERER 17  a HEBEARAAEREZICOWTHEMIEHT L&,
b. AERELEZHD S LD EINZERT 1 b2 — L OEEIZOWTHR
oz,

EE

BN e D= 18  a. BFSED HAYI X OMRREL, HEATOHGZR O NS 20F7ERR Gl 2%

JEIZ AN BRERZ IR 2 2 L,

b. AFFEDIRS (ATREVED & 5 e NBLOJRIR, BT T AV DOIRS, I8 J UM RIC
BT 2 AR EMESZ2ET) IOV TEREZRRT S Z &,

c. MRICHE T 28 % AR WREE~DEH:, B3 235O, b
L <IZEEOHIE (3Rs) ICB LT, MUEBRFIEELIIEREROBEKT
HEIAIZONWTCREHTEHZ &,

— AL D FIRENE/ M 19

b e OREMEE GO T, YEMIROM R OBWIE £ I3 ORE « 75
RIHMFT 2 Z LN TEDREMENRH L0 E D, BLOED L HIT L THMET
HIEMTEDLMNZOWTERZRILT D &,

(=
i
&
o

20

BRI B T 2T X TCOERIR (BIES&EFLEl) 2¥%EL, T XT0H®
SAEHEE OB AL T 5 2 &,

The ARRIVE Guidelines

(The original edition: https://www.nc3rs.org.uk/arrive-guidelines)

The guidelines are intended to-

* Improve reporting of research using animals.

» Guide authors as to the essential information to include in a manuscript, and not be

absolutely prescriptive.

» Be flexible to accommodate reporting a wide range of research areas and experimental

protocols.

+ Promote reproducible, transparent, accurate, comprehensive, concise, logically ordered,

well written manuscripts.

» Improve the communication of the research findings to the broader scientific

community.
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The guidelines are NOT intended to-

* Promote uniformity, stifle creativity, or encourage authors to adhere rigidly to all items
in the checklist. Some of the items may not apply to all studies, and some items can be
presented as tables/figure legends or flow diagrams (e.g. the numbers of animals treated,
assessed and analysed).

* Be a guide for study design and conduct. However, some items on the checklist, such as
randomisation, blinding and using comparator groups, may be useful when planning
experiments as their use will reduce the risk of bias and increase the robustness of the

research.

What kind of research areas do the guidelines apply to?

+ The guidelines will be most appropriate for comparative studies, where two or more
groups of experimental animals are being compared; often one or more of the groups
may be considered as a control. They apply also to studies comparing different drug
doses, or, for example, where a single animal is used as its own control (within—subject
experiment).

*+ Most of the recommendations also apply to studies that do not have a control group.

+ The guidelines are suitable for any area of bioscience research where laboratory

animals are used.

Who are the guidelines aimed at?
+ Novice and experienced authors

- Journal editors

* Peer reviewers

+ Funding bodies
How might these guidelines be used?

The guidelines provide a checklist for those preparing or reviewing a manuscript

intended for publication.
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Table

ITEM

RECOMMENDATION

TITLE 1

Provide as accurate and concise a description of the content of the article

as possible.

ABSTRACT 2

Provide an accurate summary of the background, research objectives,
including details of the species or strain of animal used, key methods,

principal findings and conclusions of the study.

INTRODUCTION

Background 3

a. Include sufficient scientific background (including relevant references to
previous work) to understand the motivation and context for the study,
and explain the experimental approach and rationale.

b. Explain how and why the animal species and model being used can
address the scientific objectives and, where appropriate, the study’s

relevance to human biology.

Objectives 4

Clearly describe the primary and any secondary objectives of the study, or

specific hypotheses being tested.

METHODS

Ethical statement 5

Indicate the nature of the ethical review permissions, relevant licences
(e.g. Animal [Scientific Procedures] Act 1986), and national or institutional

guidelines for the care and use of animals, that cover the research.

Study design 6

For each experiment, give brief details of the study design including:

a. The number of experimental and control groups.

b. Any steps taken to minimise the effects of subjective bias when
allocating animals to treatment (e.g. randomisation procedure) and when
assessing results (e.g. if done, describe who was blinded and when).

c. The experimental unit (e.g. a single animal, group or cage of animals).
A time-line diagram or flow chart can be useful to illustrate how complex

study designs were carried out.

Experimental 7

procedures

For each experiment and each experimental group, including controls,
provide precise details of all procedures carried out. For example:

a. How (e.g. drug formulation and dose, site and route of administration,
anaesthesia and analgesia used [including monitoring], surgical
procedure, method of euthanasia).

Provide details of any specialist equipment used, including supplier(s).

b. When (e.g. time of day).

c. Where (e.g. home cage, laboratory, water maze).
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d. Why (e.g. rationale for choice of specific anaesthetic, route of

administration, drug dose used).

a. Provide details of the animals used, including species, strain, sex,
developmental stage (e.g. mean or median age plus age range) and weight
(e.g. mean or median weight plus weight range).

b. Provide further relevant information such as the source of animals,
international strain nomenclature, genetic modification status (e.g.
knock-out or transgenic), genotype, health/immune status, drug or test

naive, previous procedures, etc.

Provide details of*

a. Housing (type of facility e.g. specific pathogen free [SPF]; type of cage or
housing; bedding material; number of cage companions; tank shape and
material etc. for fish).

b. Husbandry conditions (e.g. breeding programme, light/dark cycle,
temperature, quality of water ete for fish, type of food, access to food and
water, environmental enrichment).

c. Welfare-related assessments and interventions that were carried out

prior to, during, or after the experiment.

a. Specify the total number of animals used in each experiment, and the
number of animals in each experimental group.

b. Explain how the number of animals was arrived at. Provide details of
any sample size calculation used.

c. Indicate the number of independent replications of each experiment, if

relevant.

Experimental 8
animals

Housing and 9
husbandry

Sample size 10
Allocating animals 11

to experimental

a. Give full details of how animals were allocated to experimental groups,

including randomisation or matching if done.

groups b. Describe the order in which the animals in the different experimental
groups were treated and assessed.

Experimental 12 Clearly define the primary and secondary experimental outcomes assessed

outcomes (e.g. cell death, molecular markers, behavioural changes).

Statistical methods 13 a. Provide details of the statistical methods used for each analysis.
b. Specify the unit of analysis for each dataset (e.g. single animal, group of
animals, single neuron).
c. Describe any methods used to assess whether the data met the
assumptions of the statistical approach.

RESULTS
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Baseline data 14 For each experimental group, report relevant characteristics and health
status of animals (e.g. weight, microbiological status, and drug or test
naive) prior to treatment or testing. (This information can often be
tabulated).

Numbers analysed 15 a. Report the number of animals in each group included in each analysis.
Report absolute numbers (e.g. 10/20, not 50%1).

b. If any animals or data were not included in the analysis, explain why.

Outcomes and 16 Report the results for each analysis carried out, with a measure of

estimation precision (e.g. standard error or confidence interval).

Adverse events 17 a. Give details of all important adverse events in each experimental group.
b. Describe any modifications to the experimental protocols made to
reduce adverse events.

DISCUSSION

Interpretation/scient 18 a. Interpret the results, taking into account the study objectives and

ific implications hypotheses, current theory and other relevant studies in the literature.

b. Comment on the study limitations including any potential sources of
bias, any limitations of the animal model, and the imprecision associated
with the results?.

c¢. Describe any implications of your experimental methods or findings for
the replacement, refinement or reduction (the 3Rs) of the use of animals in
research.

Generalisability/ 19 Comment on whether, and how, the findings of this study are likely to

translation translate to other species or systems, including any relevance to human
biology.

Funding 20 List all funding sources (including grant number) and the role of the

funder(s) in the study.
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