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Ethical Guidelines for Use of Experimental Animals in
Biomedical Research

Ahra Cho' and Seung Hyeok Seok™

!College of Communication, Yonsei University, Seoul; *Department of Microbiology and Immunology, Institute of Endemic
Disease, College of Medicine, Seoul National University, Seoul, Korea

Increasing concerns on animal welfare, the discussion about the necessity and the ethical acceptability of animal
experiments is getting important. In this article, we describe ethical issues between the benefits of the animal experiments
and the suffering of the animals. If there are no alternatives for animal experiments, the ethical guidelines, 3Rs (Reduction,
Replacement, Refinement) by Russell and Burch for humane animal experiments should be considered. Moreover,
Institutional Animal Care and Use Committee (IACUC) and Institutional Biosafety Committee (IBC) assist researchers
to perform animal testing humanely and safely. We point out three important aspects in support of humane animal
experiments; 1) the development of diverse scientific alternatives on the animal testing, 2) the ethical education of animal
experiments for researchers, 3) the productive interactions among various social groups on ethics and safety of animal
experiments.

Key Words: Animal welfare, Animal experiments, Ethical guidelines, 3Rs, Biosafety

ANSRE A wE o B AaE wath $RaY

ME o] k= ol AE-Y AT FEO] SRl wet Wi

717 2 AS Wl AR AL Seith

Sl SEEAC tiF tFe] Bao] oA,  oF sl sl ot MES T Fue AEAbEe]
TEARS B AR ASEA e AR Btk tke okllA FEATES VxR A5 s ke
7123 St s FEe] aEel viTolst AHETE & v, 1901 o] F wmlAE oS 2 887 T 65789
oA Adewel aEe dAle] dide] Hal vk A A d-E AT (). 1980 o] %
B8 AP O &84 ol off AFE I FEATES I5Aol EAVE HEA wEAE B 24,
wo] ghor, AAe FAAcr T=o HAE Sk AFH AlEHCA sz dAEE A A
Weo s MEY Amgol vhaHa gtk ey e ARS JHA] 7 Fadshs R4S Beolrl: Aok e
wopollM a7t &3 AR ST S v, of  fA 23l o7 sE R Rt Q1] 1 9%
He] FEAYe Aand &84 TAE =AY el & f ZH AR VAT Sl HAAE AAA
waL k. AYRAFES] ARgo] ks o] FolA A A EES]
el W AR - AT 3 A AAEE) AR o F s ST Aol ekEebd g
of At T A B fete] APTES ddez A w2 2011d & ) Bk Sl AR A

*Received: February 8, 2013/ Revised: March 2, 2013/ Accepted: March 5, 2013
Corresponding author: Seung Hyeok Seok, D.V.M., Ph.D. Department of Microbiology and Immunology, and Institute of Endemic Disease, Seoul National
University College of Medicine, Seoul 110-799, Korea.
Phone: +82-2-740-8302, Fax: +82-2-743-0881, e-mail: lamseok@snu.ac.kr

@This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/license/by-nc/3.0/).

18



Ethical Guidelines for Use of Experimental Animals in Biomedical Research 19

off

o

=d3e STkt e A s E Wig A AT

2% 350 FE aske Al Sad=

obxith. whebr AgAtel v V|HES ARBIRY Y &

Ao &ud Bede A= Aol FasH

o, o3 gk wd WE AGA =L A
71

I

uta U A/ R =1 =)

3
B 2AoNE EEANS Sei =g WA =
o Relskn, FRAY AAE B Brks FEAY
sgolre] felH Ao Festth 9% ot m}

% a7 918 At
o]

]
asfof o A= HE B AE 55 Alskaat gtk

at A E B FEY =84 A9l B =4
ola, F WA= FEAYL Aodvieh: FaKd o
gk =Aoltt (2). 941 TES =YA A9 =A% d¥s)
o], Moe] Fmel Hee RO R FEo|A =y

5 o H3te]

b QIE EEY] wite] YA 1
g 5 glom, 7k FERT BYF -

o =Y (3). 28U 1970 Bl &

f

2 2 =4
HFe-so] BAE Al B 2]7(Tom Regan)¥} 3|8 Ao
(Peter Singer)®] T3 olg|g 2o 0|4 EUE
A&t & 2 7(Tom Regan)> 4He] T4 o455 7]+
Hom Aol W, &7, A2}, 719 59 o4& 7HAaL

et} arge] S =2 = glon, ARle] 53E 9
d Yo = THS TR SAES Ao FAEA
Ao BAE AL = AR By, i 2
HEZfFE olol AgEta =T @). JE o
(Peter Singer)= &e]5-9] Hel& wow, $-e7p
ok & 3lo] Aete] T e vehd et 7
AL 7 £ Q=

Lk
ofok Firha Fgek. mebd wal
)

27t 5E=o 1%
< ushE A AApHo|u J1FAPEY rp AR

53 F2PE T2 (speciesism) B =T} (5).

=Y YA A9l diE 4F Aol = sEA
Aol ool thfiM e I ztolE 7tk 9E 4
o](Peter Singer)9} ¥ 2|7 (Tom Regan)9] ©]24 Tt <
ol FEATS Niehs AFFEY] TS ATEY, &
EAYE I FES AR vETd 2 dgidel A
I EEARS AT vk dijkEe] Qo] sES ol&
gk Aol & FgalA|= vl Wikt (6). Ly v=
AES FEske g e AbEES] AZe tETh
T, TEAES Aol 9] ol wi=A] Fesiriar
2ok o2 WAL A, mE A, led, oF A=, Ak

oI, o4 T2 FEAY A vk E7Fe 3

2

k) 2
i
4 0o oF
i o
=0 Ho
oo
o L
225
RV
(o3
offl =
e =)
mz ox
o ftlo
23 g
o i
(o o)
Wl

N,y oo
z
r

i

o mlo

lo 4 %

2 O

w2

&yl gt
NN

o, Olr J
oft
g
L =
> =
offl A oltt
e
(o
s i)
oi: ﬁ
oo L
Lo, iz
)
o o
X o
i

rir

T
[
>,

__)&l
[
=
ox
o
fu
o]
rlr
il
ot
o
ol\
N
s
N
)
olr
oX,
o
bR i

H o
>
ot

| bt 1 dhgel 5171 4 . B
92 FASE Fge Fevt gnkn 47
o] AAEelA SR Bay

b wrEth gz shshd 5

27h de older 2

(it fo od mi fT orlr ML oo &
|
g
N
-

I
- Olﬂ —1\—14
m{n ro, —
2, e
o 2oy X do
i
2 X
o
o,
o
v
o
=)
B
1=
o n
o
offl
e ©
nx
oot
o,
al
X

N
rlj
B o
B
T
ol —lN
i
{1
i
%
oL 2

N
P
o
N
o
)
it
tio o
2

2 10 fo &
FN
O
rlr
fato)
tlo
X
r'O
ol
ol
N
rlr
> 2 ax
1 o o o
N

of,
lo
=)
L
o,
k)
<TG /A = !

o
o

i

> o

O o R =

i
e
i
2
X
>
H
off
lo
et
ne
s

Mo
£
o
M

=
>

EY
1o
° o g



20

T ofof gtth= FAALS] o] Q12 Wt} A AA
7} <ol M= 2] A3} BIX|(Russell & Burch)7} 5013 A 91

w40l FRAY PHoR AW IR U7 s, 5

2o} #dE 1 Agete] sEAES AAMoE &
gakal ok

2. 3R &=

19591 2143} B X|(Russell & Burch):= SE23 A
AFA7Y A Ak & FE]A wgo R 3R ¥F, = A
5 42| ZA(Reduction), tHA|(Replacement) 2 21E]
Al#E skRefinementyE AP (7). AP s =4

3
S HHoE AR e ASHE FHFEES
gyt e IR, 279 3557, SAF
ik E52 o] AAlFSIA 7| B %
AR ks FES @k 3R 939 A WA
9] ZHa(reduction)dt, AEol| AFEE= F&E
st HAagho w2 Fhaskaks Aolth Ajdel Al

wel Sabs BAY fo4e T Arel

2
ETEH
ofy
Ml =2 2 ot off off Mt of Ho gt 1o po

i)
oot
o 1o

oo 4 H
oy
N

_,_,
T, rlr

3] sE2] tA|(replacement)& 7Fssthd FE0] obd Al
TOE TS dAlshe AS EEth Aokl
719 ol P SOl duREES
3 7}8}= Draize test (8)8 =F7dol A
o] QFF-E ©]-8-3F Bovine corneal opacity and permeability
(BCOP) assay Ho3= 4% &S 7144 o] &4 A=
£ 7} Hen's Egg Test on the chorioallantoic Membrane
(HET-CAM) assay 522 tA5le]= =go] 1 ooju}.
ol TES I Fik Hdste AdE F5 7
© ol oL gt dAfel] B2 w83} AJRto] &
Arke e itk HZoles S548A7) /i shs
=

i

sz}
=]

A H oo
rl

[Ulo l_m
Al

ox

_]

249] frg0] AR k. vk o, Agel

o
AMAKrefinement)= TEANA F T AU EITLS TF

I EFE Haslshe wmHo] Filo] Hrh A nhH
oF ZEA B HAGA 2l QY HeHo R 3
wojof ahr, B8 st AFo] vHHA s AFd
2o} ypgo] WHata Ausfof st} L3 A EEo
ARFEE O] DS AT AL sEL] AAA 14
7S FL AHE FAEAL (9) S A7)

A Cho and SH Seok

ujZoll, 2% Avpe] AAS R 4 glone £
83 Ago] vy 1S WX 4

FEAYL digte] 1S Aellnt Fasof sk, A3
o] AFREHE BB 2 HAToR Folal, ATAES
TEEC] 7led 115S WA RaF S Al
oF ghth= 3R Y22, AFAEe] sEAT o] &
A ARE WE o 7]Fo] HaL o 1959 o] % Al
A 7 =] FEEADE HE 9 55T A V%
= JA . 223 TR ES(Stafleu er al) 3R LH |
gdll, s439 AdE S99 A4S 5 37 84
2 Ao FF4%0 54, AF5H9 AdrteA, AR
olejof|¢] 7o Az, agolut BHZ T =0 & A
T, Ao 354 BAe Ar) e SEATe 9 A
L 55 A= A (10).

3. = S=SHE Y H SSHE=ERIEI

(Institutional Animal Care and Use Committee, IACUC)

1876\ F=+& AA 22 AdEE ol it F
28] &S HER Ao, 19861 58 (24
] X])H[Animal (Science procedure) Act]S Al&Al A4}
ST} (11). o] % FEAE FHAHE TEAF 859}
AaE A3 qtAlshs ke ® Wb gl o, 20001 %
3, QEgol Wy ks vgdsE,

2
, Wiwh, G, vIs S o 2370 =7kelA AdE

> to

2
ol
ol
ol
X
B
8}
Ach
ol
ol
N
Ho
ol
ol
&
e
o
rot
~
Rl
oot
o
=1
N ol OHT

w Aol EF T IR A gl oluA|E]
SERSHO AREHI O, Hel AAHRI AlFS 93
B AlE q1E] T shelE o] viEA] ¥ol FEHS
of digt Aol 1HACE T3 ST R AHE
EA T #ek U&o] A EFEA otk ey =
AL A AFEES] G284 ARl tig 877 571
shal TEAY 2d o] bl FaAde] oiFEw
A, TERIOAES TS I s A vk
ato] 20084 19 SHFAAIENT-Y] sEESHI 2009
39 RARAVESR] AgFE @ HEo] HE
th 1T 4 F8 Ul8-S ARy ool Erk

)

u
)
i
il
1o
o
ol
X
H
2
2
o
T
lol
_0|L
=
e
)
il
of
do Jo 2 oooh
o o o

it



Ethical Guidelines for Use of Experimental Animals in Biomedical Research

o T T om T PHFTTFTFRNFIIFTFTHFITE YT
i B <) o £ogr w X O R S S = S M N B o = T o W oHr
~ B° K i o RO B .o 2 R AN Mo g %oy TE o X o) N
7§ w eIF CEIPSECRRIesRrIIuIcw
£ CE ~ 5 ot }OR omh oF o |
W g S A e S i
o i~ 1_,M 50 Tor OT EL K Eo ,DL ﬂ _Hv Q R K 0 ~ C.* . o Eo on bl ET.E
o ol o) = ¥ T ) RN W E o oo WL AF W = o
Gl 20 T =X TR Hﬂ;u_xmumx%m%]ﬂ%mﬂﬂu%%ﬁ% ~
B DT.: R ° ﬂA.l T sy B 7o o 9% =+ Eo Q Eo k3 ™o N oy o ‘m_./| o X
= = o] ™ Mo o wvﬂo oy Xk £ O o Ko 20 b 1= = ) 1
T b T TmwHYY xR g T TR R TR
& X WO X T L 2 N E Wy B
ﬁ g o op BN 3 Sghgrer s N ETE TN O ag P
o = & R o of o1 oy N o9 o ol T =
iz X A &mlﬁn%ﬂu Ot,moﬂuﬂo%mﬂmfbﬁ‘_ﬂwﬂmﬁwgﬁ,ﬂ]% S
ok 5T cfewl BTEFET s YEBoamanTan=
5 T W N ™ BN e ®m sl oo o u W = o] g
) o %P 7 N ol = o) R R — | U
w o o 5 FEEER %34_.@A1xrﬂaLdmﬁ%wﬁwﬁmwﬂaﬁ%o%@%
w X O~ ) lxﬂ% mwﬁrct N~ ~ o = = Hr oo
" DA gl WEHEMe ZR ) TR gy XK
ow_. s x]%._ ugauauan% Mﬂloﬁ wnmmmwo 25 auﬂwzomﬂﬁqﬂ_iegﬂa
o & badaas LSBT C g WA B
o B Mo BT cmhmde S oamAP®E b o cme® o
N T U Tode® PN G R F e R o
T8 Brfocce” TiPryrifiiaverizmare
(i o N X o = XN op R O X o W ooR XX
TN R KW T RWT . 7 7o 7 T
W BB 5 gV R g wE ® e " i - R *
- T = o o < ° B ° = o
2 - BZEI ETE OZELEs 5 5% £ 04 & §%
f = 0 e ;
R xxe Nes gmallo & =0 ¥ B o =B
o B FE L A T TS % GO g M N %_ w
T o wh™E e ]7ioTi w < Do %oy T8 @umjt
e o < ~) o ) o oy B w A oF B ) o
S| ™ g K W E o R = v [\ o — W
No .. F g Wﬁ; ~ BT o B R | o o oy . @ < op Jo X5
N R N TRy 2 %%%M%%ﬂo Ex oW
rh e AT T L ry T ETE B IR S R o
= - I M e S T2 T B dow o T
Tor sl aegmr s R T o Ty gy 2B
SEh T PR T e oM 24 rTomETs® /% §F
_~ -~ o) T — 3 = s - = i
o T P 0 o] ~ X —_ o o’ .0 ey O & 27 o
F oo PN F oo o e Pow S md T oEE DE ma S
%a ™ _,Me el _,IME (2 cY o mio o Wﬁ " %a wo = o el ol T ol o o bo wp o B o Ma _Ne i
B B P Mg ™ e T wmmETr®y Tow WS
Mo oMo zo o T R OB WA B M T T o A %@ R oI ol %% Mo /T
& Q @ @ &) v S e © @ <ﬁ S)
X [

ATk

o~
T

e

3l

=

2 ol A

s

263 N &t

k)
el

1oy,

A %

=

=

CERE

)

S
Rl

o

_(')4



1A 217}

o
j84

ot %

A Cho and SH Seok

3le]
FERE AL AY 1

)

Behavior
«

)

J

s
X
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Abnormal; reduced mobility, inactive
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Rough coat, nasal/ocular discharge
Very rough coat, abnormal posture

Physical appearance
Lack of grooming

Normal
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Body weight changes
10~15% Weight loss

< 10% Weight loss
>20% Weight loss

Normal

Table 1. Observational checklists used to determine endpoints: Chronic infectious disease in mice-leishmaniasis (13)

0
1
2
3
*When a total score of three or more is reached, based on above checklist, the laboratory animal veterinarian must be notified
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Table 2. Agents and methods of euthanasia by species (14)

Methods Acceptable® Acceptable with conditions®
Aquatic - Immersion in anesthetic solution (magnesium salts, - Adjunctive methods (second step) include 70% alcohol and
invertebrates clove oil, eugenol, ethanol) neutral-buffered 10% formalin, pithing, freezing, boiling
) A.S appropriate by specws—lmepted barb1t.urates, - As appropriate by species—Inhaled anesthetics as specified,
_ dissociative agents and anesthetics as specified, . . .
Amphibians . s CO,, penetrating captive bolt or firearm, manually applied
topical buffered tricaine methanesulfonate or . .
. : blunt force trauma to the head, rapid freezing
benzocaine hydrochloride
Cats - Intravenous barbiturates, injected anesthetic - Barbiturates (alternate routes of admmlstratlon) inhaled
overdose, Tributame, T-61 anesthetic overdose, CO®, CO,", gunshot®
Cattle - Intravenous barbiturates - Gunshot, penetrating captive bolt
Dogs - Intravenous barbiturates, injected anesthetic - Barbiturates (alternate routes of admmlstratlon) inhaled
g overdose, Tributame, T-61 anesthetic overdose, CO®, CO,°, gunshot
Equids - Intravenous barbiturates - Penetrating captive bolt, gunshot
I;r(i)nngltl:slan - Injected barbiturates or anesthetic overdose - (as appropriate by species): Inhaled anesthetic, CO, CO,
- CO,, CO, N,, Ar, cervical dislocation (as anatomically
Poultry - Injected barbiturates and anesthetic overdose appropriate), decapitation, manual blunt force trauma,
electrocution, gunshot, captive bolt
Rabbits - Intravenous barbiturates - Inhaled anqsthetlc overdqse, CO,, cerv;cal dlslpcatlon
(as anatomically appropriate), penetrating captive bolt
Ren - As appropriate by species—Injected barbiturates, -As appropriate by speples—lnhaled anesthetics as spec1.ﬁed,
eptiles dissociative agents and anesthetics as specified CO,, penetrating captive bolt or firearm, manually applied
& P blunt force trauma to the head, rapid freezing for animals <4 g
- Injected barbiturates and barbiturate combinations, - Inhaled anesthetics, CO,, CO, tribromoethanol, ethanol,
Rodents dissociative agent combinations cervical dislocation, decapitation, focused beam microwave
- Inhaled anesthetics, CO,° irradiation
Small . . . .
. - Injected barbiturates - Gunshot, penetrating captive bolt
ruminants
Swine - Injected barbiturates - CO,, CO, N,, Ar, gunshot, electrocution, nonpenetrating

captive bolt, manually applied blunt force trauma

Source Modified from AVMA Guidelines for the Euthanasia of Animals: 2013 Edition, p 99 (14)

"Not recommended for routine use
“Routine use in Korea
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Table 3. Biosafety Levels (BL) (15)

BL Agents® Practices® Equipment® Facilities®
- No primary barriers required.
1 Not known to consistently Standard microbiological - PPE: laboratory coats and Laboratory bench and sink
cause diseases in healthy adults practices gloves; eye, face protection, required
as needed
. . Primary barriers:
. . BL-1 practice plus: - BSCs or other physical
- Agents associated with - Limited access . .
. . S containment devices used for
human disease - Biohazard warning signs . .
L . all manipulations of agents .
- Routes of transmission - Sharps precautions BL-1 plus: Autoclave
. .. : . that cause splashes or acrosols .
include percutaneous injury, Biosafety manual defining . . . available
. - of infectious materials
ingestion, mucous membrane any needed waste .
A . - PPE: Laboratory coats,
exposure decontamination or medical
. . gloves, face and eye
surveillance policies .
protection, as needed
BL-2 plus:
Primary barriers: - Physical separation from
BL-2 practice plus: - BSCs or other physical access corridors
- Indigenous or exotic agents - Controlled access containment devices used - Self-closing, double-door
that may cause serious or - Decontamination of all for all open manipulations access
3 potentially lethal disease waste of agents - Exhausted air not
through the inhalation route - Decontamination of - PPE: Protective laboratory recirculated
of exposure laboratory clothing before clothing, gloves, face, eye - Negative airflow into
laundering and respiratory protection, laboratory
as needed - Entry through airlock or
anteroom
- Dangerous/exotic agents
vyhlch post high 1nd1v1_dua1 BL-3 practices plus: Primary barricrs: BL-3 plus:
risk of aerosol-transmitted - Clothing change before . s
! . . - All procedures conducted in - Separate building or
laboratory infections that are entering ;
. . Class III BSCs or Class I or II isolated zone
4 frequently fatal, for which - Shower on exit . L . .
) . BSCs in combination with - Dedicated supply and
there are no vaccines or - All material . .
. . full-body, air-supplied, exhaust, vacuum, and
treatments decontaminated on exit ositive pressure suit decontamination systems
- Related agents with unknown from facility p p Y

risk of transmission

*Source: Modified from Biosafety in Microbiological and Biomedical Laboratories, p 59 (15)
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Table 4. Animal Biosafety Levels (ABL) (16)

ABL Agents® Practices® Equipment® Facilities®
- Standard animal care and - No recirculation of exhaust
1 Not known to consistently management None other than what is air
cause disease - Good microbiological required for normal care . .
. - Hand washing facility
technique
ABL-1 plus:
- Associated with human - Limited acoess ABL-1 plus:
. - Biohazard signs . .
disease, BL-2 . - Primary containment
- Sharps precautions . ABL-1 plus:
2 - Percutaneous, mucous, A equipment such as BSCs .
- Decontamination of wastes - Easy cleaning
membrane exposure, . . - PPE and respiratory
. . and cages prior to washing .
ingestion - Disinfoctant foot baths as protection as needed
needed
ABL-2 plus: ABL-2plus:
. - Physical separation from
. . - Restricted and controlled . :
- Indigenous or exotic access ABL-2 plus: access corridors
agents, BL-3 " . Containment equipment for - Anteroom with self closing
3 : - Decontamination of clothing . .
- Potential for aerosol . housing animal and cage double door access
o before laundering . -
transmission : dumping - Sealed penetrations
- Cages decontaminated before . .
. - Autoclave available in
bedding removal faciliti
acilities

*Source: Modified from Cornell University Institutional Biosafety Committee's manual (16)
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