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BERIYNEST

Table 1. The Five Freedoms and Five Provisions for promoting farm animal welfare [12-14].

Freedoms Provisions

By providing ready access to fresh water and a diet to

1. Freedom from thirst, hunger and malnutrition maintain full health and vigous

By providing an appropriate environment including

2. Freedom from discomfort and exposure shelter and a comfortable resting area

3. Freedom from pain, injury, and disease By prevention or rapid diagnosis and treatment

By ensuring conditions and treatment which avoid

4. Freedom from fear and distress SenElaes

By providing sufficient space, proper facilities and

5. Freedom to express normal behaviour T .
company of the animal’s own kind

Animals 2016, 6, 21
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The ARRIVE Guidelines Checklist

Animal Research: Reporting In Vivo Experiments

Carol Kilkenny1. William J Browne?, Innes C Cuthill®, Michael Emerson® and Douglas G Altman®

"The National Centre for the Replacement, Refinement and Reduction of Animals in Research, London, UK, ?School of Veterinary
Science, University of Bristol, Bristol, UK, *School of Biological Sciences, University of Bristal, Bristol, UK, *National Heart and Lung
Institute, Imperial College London, UK, *Centre for Statistics in Medicine, University of Oxford, Oxford, UK.

ITEM RECOMMENDATION

National Centre Title 1 and article
for the Replacement as possible.
Refinement & Reduction i
P 1 Abstract 2 ludi
of Animals In Research Getaie of indings
and conclusions of the study.
Background s . i
for tudy d
explain the experimental approach and rationale.
b. being
and, 2 ©
e human biology.
. . Objectives 4 i i i the study,or
GUIdellne S specific hypotheses being tested.
METHODS
Animal Research: Reporting of In Vivo Experiments Ethical statement 5 Iechoes i thathieal R levant licences (e.q.
for the care and use of animals, that cover the research.
Study design 3 For brief detsils of
. The number of experimental and control groups.
& "
BREENEERR - FLERYARIS
20 N N
;E @ ,.E ZHR Iz\\ ES s = (e, if done, describe who was blinded and wher).
N =
D ) e unit (e.g.asingle l, «cage of animals).
& RRRE
designs were carried out.
Experimental 7 h provide
‘procedures precise details of all procedures carried out.
For example:
9
TYChen method of euthanasis). Provide details of any specialist equipment used, 5 _

including supplier(s).

The ARRIVE Guidelines Checklist

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 toillustrate how complex

study designs were carried out.

Experimental 7 For each experiment and each experimental group, including controls,
procedures 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).

d. Why (e.g. rationale for choice of specific anaesthetic, route of

administration, druy% dose used),
1¥Chen 30
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The ARRIVE Guidelines Checklist

Houging and 9 Provide details of:

husbandry 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 figh).

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

and water, enjvironmental enrichment).

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

prior to, during, or after the experiment.

Sample size 10 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.
Allocating ilii a. Give full details of how animals were allocated to experimental groups,
animals to including randomisation or matching if done.
experimental b. Describe the order in which the animals in the different experimental
groups 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).

TYChen

31

3RS &4 |

2. R-iE=ZReduction:@/VENY){ERHE

ORSERNLE

OR ) = BU AN EN RO 1
OERAEEZERVEBVETER
OERBEERETHE - ZRBEHEN
OXREEN I HARRT - SCETRGAR
OB R ER MR
OERAFRAEDHTTE
DEEFEERVFHYED

OB ERVERRGTRETER
ORMABERELAZETRE

32

16



2. R-fHEReduction: i/ B iE A E 3RsiA 1

FRANERD FRERSR

(Non Invasion In Vivo Imaging System, IVIS)

O #H ¥ E—E8EEYERE CHEEEEIEHE
o] PRIEENY) 2 BB RS = PR IE ARIRRE

O B/ EREYERSE

O BRI ERNEL

O B (real-time)il o] I2 52 283R AMREISL 0 F /@R
1L (FlinEARIE LS EERNERFRIR)

O BEEEREEVIEANERREANL - #35
e B RMmE @ﬁxﬁiﬁlﬁﬁ@ﬁ}ﬁ%?ﬁ?}(ﬁ’];
%N\E/}”_ ° ;

3RS &4 |

3. R-iE#{ERefinement: [ {EENH)E TR

> ﬁﬁﬁ/}ﬂ ERE MR BRABRENAEH EER
EREERE
> E%%ﬁﬁ@?ﬁ%%ﬂl.ﬁ%ﬁi
> EHRFLEEMEALRER - BUBYELniEn
SRR
> ERFYERRIENHERERZEL

17



3. R-iE#{ERefinement:F&{EEN K B

BESMBERNAR
A RBEFKINR

x
_ " "= v s Rabbi
T —
Cattle
84 5] e | cu
. ] o ice ] |Do Chick b:
Species of animals D%ﬁ%" ﬁg AR T i ‘“'% ;ien —
Rodent [;m B Séle?fé®“t Duck embryo
Other rodent| Bi_jrd g‘%% b
0ose embryo
b S
—'%; Fish embryo

> HEIMEERERERBURR [
WHRPNERBWIERE e,
FE L I = 1 RS0 AN 20 B %a |

v NHP, Cats, Dogs B
Cat

v/ Agricultural animals ¥E,

v/ SFP animals F
Chicken

[=]

Goose
B A
Fish L
Amphibia

TYChen | JF€ ik 28 36

Reptile

18



3. R-iE#{ERefinement:BE{EENY) Ri8 /7K TE

wRE2BRETF

EIEMERE IR ER3E RitE 828
25 R R7E
F il 34 IRE
e = K
8 e ZRih
R 73 B £
RAE SBEERIE AN$BR
R HitmiEs
{CERZET
BER

3. R-iB#{ERefinement:BRIEEN Y B8/ KB

ERBERIMZEZERRER

EMEBIRIE

EEEOINEL,

BwliaxXal.

- TREASBEOE/EEL . gk
i . TEEEE
. ERORIT
. ERENISEE
. FBERE/TH/RID

- FEEREEKR/N

< BE

- BMEEBRERE

« REZWBRYRERK

« GRZ IETERYSMNER]EL/ S ED

.« WEIHHIESR
« RERRVERME

1l

o HEMEMY

o REEAEIRRRRE
o BRMEFESRERIEAR

1l

Common Stress leading to Distress

TYChen

19



3. R-iB#{ERefinement: (B ENY) BB/ KR

Distressf@ s

- B YA EINES N FEstressorb it ol i@ E - B bR H
ZEEIENEESFE RN

- SlEEE Y distress WIRE- IR EERES I, HESRIEER
15, AEENER, BiEAE, SIE, REillfE

- A EMdistressikEEABEIESEE — 1T R LI ERT &R

Stress 2238

TYChen

OESHh MM lE  UER_TREAM - kBT REARMY  AEE
AREARETEEALEHE -
FIEHNEEA2 It 0 BIRT 7R 2 3E

52— RERE - FLET2oMB—Fw AR 2tk -

4
. 4R FRE | Ri

s = B 93 °
. Fe AR A7 B PR Y

4 BHRABRAERTZSGA  EHbGESED BT ER
T -

Kk | B RKSH A ATHRBIZ &5 EAKR -

H R R i A8 -

Bl - AR BEREERETER -

B |ARAFEHEA BRULAABETRELSE  fRadha
B | Bk IR -

Ml ot ke ERE LT R MBERAERAE
E @‘ 4}"(‘ ’J‘ ‘ﬂ*/in a&

TYChen 40




%Sz =

CREEEEME R R LRI E

iﬁ 5 pAE ;; e
0 »L%iuf" T k% 0 LAHEIESMARE - REMEMIKE
i %ﬁj\m,\l@};"’—ﬁ
’M’ff; SRR i‘%{éﬁ%ﬁﬁﬁ‘éﬁﬁﬂhé’a? :
# #Hﬁ*ati%'f%%& TR IR C LETR G R AE TR E RS
i S B R E -
e BRE LM ARG AR ENEE 5 BEF
% BRELGR R BT 0 AIERRATA S R B E IR E
E’]é 5‘¥mk“9 H’J g_ﬂL? o
b | ARIRBFEHIRE  SRAREROT R -
o | BEZBINRHABE S BRET—RBE AL
> | BEER-ZH REEITH -
O AR E fh o
AR el A BYEL RS -
o | R RBATE N EREGAY 0 FEASRESMEA
i ey
— — M - i%iim%&mwﬁ%&ﬂmfﬁﬁ
Ny B i B R B ﬁﬁff—?ﬁfh&%( 12 4938 F IR ﬁ'ﬁﬁ@ °
' i?ﬂ—fi&%ﬁf&%lb&,uvfﬂ SiEEE B A RER - “
OF 114 FIEHNTHARBRIOY  BLHLB2 B -
iz B R TN BANSMRERETELEE > GEEMELT -
EPRZEKAREAHEERZE R Eedr s PR~ E2
BRE - RAEWRE -
e 488 RHL | KA
5 2 L
S | H bk BE iR o
HFEANAR KERATAEMMAR -
w | EFTBATEE LT > AR A B e h KA -
TR R T ARE R MBEREREE €&
ol ek -
LR HRA -
SRB RS X 0 BAERE LR B ERE R T B
GECEI
F |AABEFMTEETRBRERD -
Hr | REERESAGHMLEHRETA LR R Lo
ARERREEHMERITEE AN -
% Gk 88 28 bk -
TYChen 42

21



OF 16-1 4 HiToHhALRAI A BRRET R HREREA LR & 200
o DESARBETERMIHEER -

i sH%Ea FHA | R

E2

WA EAR > AP ELIESRESRIER BN
INERAESE —ABLE o A LRUIER ST F 25 E
S ARG hHERREE -
AMERBELZE R ARE - HITRE > AEERELE
@ | R IEKRE BTtz ak BEZFBLH o5
Ao | b BRSO TREEIR s
f1 | EEMELEE ORI BRE  ITRE -
P | MR TR B ERGAER &R AR
G | BFiR AR REBRE -
PR SRR E A B BT AT I8 AN EEF
F Ll itk -
B EARTARTLEERENHT  BHERFARGEHE
HEHATZ 8 M4k -

TYChen 43

O 16-1 4 ITHUAEERAZHE EXETROMWBEREALE ¢80
B NEEIREEITERIMZFZER -

24 EHAE FHLe | A

£
REREE MBI M TR Z AZEABAE R - I8kt

)

A ERA A A R RO E R B RE LA A

ZTN

Redohatl  AEustEaEs -

HREREBLEEZ FMAR -~ AR TERAZFE
BoBELEBCRIANELEEERBED L BNNE
FREERHE > BiFET -

A E AR - FARERBESHERAG B
FRRBZZEHNERY FREATN A EERE M
# o

o B fa 2

FEFPIAEATERELZE SR/ AT UASEL LR
# o

RO MR RERBEFFE RN EL— K -

TYChen 44




OE 174 HELERG  ELUPHRATRIMZ KN wh ek L5 BB ET
KB EALRE MAUBEEAGLEE  BLEOPUAELE R VR
FTx FAFHZ -
ERmHmEHLERAE BREMEZERA L2 SR EHAL T 2WEL
Hoieik > IR ETHEREN -
s £ HAR FRE | i
— FHTAT B FHT S E R R AT R L -
e | TTRENE R ENIF AT T G AR R A 635 A
Tt BEAEEBE L
v | BIEEHEREEEY  RHEAMEESSEAN SRR
i &ﬁﬁﬂz%%ﬁﬁfﬁw
; BEFRTRGWBERERNER 4 @RIRHT
Txﬁmé
T | ERLAEERFHRLCE R YBERERAEE oM
b 4 ﬁo
B | R Al -G EMETER $RGFFHTH BFATH
A ﬁﬁjﬁ%hnz%§0
TYChen 45

3. R-1E#{ERefinement:FE{EEN4) 38

B/

Good practice guide for blood sample

EEN) 5 LR

Table 4. Limit volumes and recovery periods

Single sampling Multiple sampling

(e.g. toxicity study)

(e.g. toxicokinetic study)

% Circulatory Approximate

blood volume recovery blood volume recovery

removed period removed in period
24h

7.5% 1 week 71.5% 1 week

10% 2 weeks 10-15% 2 weeks

15% 4 weeks 20% 3 weeks

% Circulatory Approximate

EENM S LRI - BB
> RIE - RWMBE

JOURNAL OF APPLIED TOXICOLOGY
J. Appl. Toxicol. 21, 15-23 (2001)

Table 5. Total blood volumes and recommended maxi-

mum blood sample volumes for species of given body

weights

Species (weight) Blood 7.5% 10% 15% 20%
volume (ml} (ml) (ml) (ml)
(ml)

Mouse (25g) 1.8 0.1 0.2 0.3 0.4

Rat (250 g} 16 1.2 1.6 2.4 3.2

Rabbit (4 kgl 224 17 22 34 45

Dog (10kg) 850 64 85 127 170

Macaque (Rhesus) 280 21 28 42 56

(5kg)

Macaque 325 24 32 49 65

(Cynomolgus) (5 kg)

Marmoset (350 g) 25 2.0 25 35 5

Minipig (15 kg) 975 73 98 146 195

Copynight © 2001 John Wiley & Sons. Lid.
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3. R-iB#{ERefinement: (B ENY) BB/ KR

Taking blood samples from
laboratory animals

Blood sampling in:

Submandibular
Blood samples in mice

(RUAEEHSR TR IDZA)

47

- N c National Centre
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3. R-iB#{ERefinement:BRIEEN Y B8/ KB

*Ll%tﬂklu\'ﬂzﬁ (E uw)%gﬂi H%TI%%

it Fs AB SN SASE ~ RIBSETAN - EDH—:¥1§D¢%
%g%?‘i‘é% AR BN R S s 2 BRE M
V=M

AR08 28 KREEH =S MR (OECD 407)

Repeated Dose 28-day Oral Toxicity Study in Rodents

Observations (E)'—X—R)

General clinical observations ([ A&7 22) should be made at least once a day,
preferably at the same time(s) each day and considering the peak period of
anticipated effects after dosing.

The health condition of the animals should be recorded. At least twice daily, all
animals are observed for morbidity and mortality.

EEMS RN - EO—RER-R "
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3. R-iB#{ERefinement: (B ENY) BB/ KR

What are Current Humane Endpoints in
Safety Testing Guidelines (OECD, EPA)?

¢ Clinical signs of severe pain and distress

¢ Chronic studies:
Clinical signs indicative of discomfort, pain,
distress, or rapidly deteriorating condition.

¢ Moribund condition (JE3EAX £E)

¢ Death is not a required endpoint for toxicity testing
Biologics testing now allows for moribund
euthanasia (JE3EZ4£%E) in most situations

TYChen 49
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By R =
» Species-specific approaches
» Species Differences

=

)=
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RIS E(EMH
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Non-specific clinical signs

Weight loss (low body condition score)
Inappetance

Lethargy

Dehydration

Isolated

Hunched posture

Ruffled fur coat

Staining of fur coat

Change in skin, eye, mucus membrane color

VVVYVVVYVYVYVYY

TYChen 52
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Recognizing poor welfare

Ferrets with poor welfare exhibit behavioural changes or
physical signs including:

*Loss of appetite

*Weight loss/loss of condition
*Drinking more or less than normal
Lethargy/sleeping more than usual
*Unusual swellings

*Skin changes

*Alopecia or other change in hair coat
*Limping

*Unusual bleeding

*Sensitivity to touch

*Runny eyes or nose

*Unusual vocalisation ehen

53

Take home message

BRIV 2 REERF:
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Take home message

Roles for veterinarians

» Biosecurity
- Avoid infection of animals and humans
> Care, health and welfare of animals
-Clinical health, post mortems, medical records
> Advice on experimental techniques

- Surgery and post operative care
- Anaesthesia, analgesia and euthanasia

- Humane end-points

> Participate in ethical review processes
- Especially in relation to refinement

» Inspection and project assessment & authorization
- Ideally qualified for both these functions

» Training of scientists and animal care staff

- Research and husbandry procedures
TYChen 55

" E nvironmenta I €n rICh ment Third OIE Global Conference on Animal Welfarej

Take home message
Occupational Health and Safety
(OHS)

Use of hazardous materials and provision
of a safe working environment
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Take home message

Health Hazards in Animal Research

B Will and personnel be exposed to
health hazards?

B What are the health hazards?

B Are the risks minimized?

B Are personnel adequately protected?

TYChen 57

Case Study
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More Resource

TEXRBHET it
fUEEEEA& W

TYChen

TEXRGHHET L8
U EERAT Wy
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More Resource

Guide for the Care and Use of Laboratory Animals

Eighth Edition

GUIDE

FORTHE CARE AND USE OF

LABORATORY
ANIMALS

Eighth Edition

| GUIDE

Eﬁgggﬁ;ﬁ’éﬁ FOR THE GARE AND USE OF
e : LABORATORY

ANIMALS

FRENCH

| JAPANESE

ENGLISH
| SPAMISH | KOREAN

|  CHINESE

TYChen
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More Resource

N C National Centre Housing and husbandry [ Procedures with care
for the Replacement
3 R S Refinement & Reduction
of Animals in Research

http://www.nc3rs.org.uk

Refining the housing and Online tutorials and
Good Resources !! husbandry of common guidance to support the
laboratory animal species. adoption of best practice for
commonly used procedures
in animal research

Anaesthesia e-learning Animals in drug discovery Blood sampling
resource: NEW! and development

E-learning resource to Applying the 3Rs across the Refining blood sampling
ensure best pracfice in drug discovery and from laboratory animals -
anaesthesia for minor development pipeline. advice on technique, route
procedures. and volumes.
TYChen 61

TYChen 62

31



