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(Key words) Reduction 7| E0|M FH|0] 4+ ZH2ZX|0H(experiment design bias)
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AR 1, i QI 29

ALTBIB —Alternatives to Animal Testing [ ] AnimAlt ZEBET
3Rs HHE MR AL CCAC [JNAL
JNC3Rs 1 71EH( )
Aol E0|M FHI0 ischemic myocardial infarction, miniature pig
SHA O Replacement ischemic myocardial infarction, species, alternative
(Key words) Reduction ischemic myocardial infarction, experiment design
Refinement enrichment, miniature pig, refinement
HE Z{Ahol 2020. XX, XX,

AR 2. Al 291 29

SIS EHHAIEHASME|(KocVam)  [[] OECD Guidelines for Testing of Chemicals

3Rs ZE MY | AIH EURL ECVAM DB-LAM [[] FDA Advancing Alternative Methods
] TSAR ] 71EH( )
el £E01d Ao 000(E04EZ)), Toxicity test, PK/PT, miniature pig
SHAl Bty Replacement 000(E{Z %)), Toxicity test, species, alternative, in vitro
(Key words) Reduction 000(E0HZ7Z]), Toxicity test, experiment design, statistics
Refinement Toxicity test, miniature pig, enrichment, pain
HE 2K 2020, XX, XX,

Al 3. ug =X A2

Norecopa [JHSVMA
3Rs HE ZMY e InterNICHE ] 7[EH( )
[ ] BIC Study
10| E0|M FHI0] | endovascular novice, training, miniature pig
Sl CHp Replacement endovascular novice, alterative
(Key words) Reduction endovascular novice, experiment design, statistics
Refinement training, miniature pig, pain
e 7 2020. XX, XX.

35 o wn

S2 30| S0 12 3Rs ML HM

« ALTBIB —Alternatives to Animal Testing
+ USDA National Agricultural Library
+ Johns Hopkins University Center for Alternatives to Animal Testing

ot * NC3Rs : National Centre for the Replacement, Refinement and Reduction of
Animals in Research

CCAC : Canadian Council on Animal Care
« AnimAlt ZEBET—database for alternative methods to animal experiments
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S| SH0f| HE 3Rs HE HME

. SIS EURIAISHASMIE(KocVam)
+ OECD Guidelines for Testing of Chemicals
Al + EURL ECVAM DB-LAM
« FDA Advancing Alternative Methods
« TSAR : Tracking System for Alternative test methods Review, Validation and
Approval in the Context of EU Regulations on Chemicals
+ Norecopa
@ * InterNICHE
« HSVMA alternatives to the harmful use of animals in science and education
+ BIC Study
+ BPSA N2 SEEo| SO 20 T Rlaol UMSS #il el 2712 olRiep
st HELICE TEixEL| A uE Felsh =2 o5 dAM Ho[EH0|ASS Sslf HEH=E0t

MBS0 QINHIS AIB7|[HES ZAM 5 X

o= 20 . =

B =]
StuXt St= S=AEof gt EFW°I =HE
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_I\l 08t gy

HISstor SLICE ot ol A2 MAASS X2t - A42i0| {2 S=5 MHsL, dais=s 52
Mg & 22| Yots I 4 U, aiebEel Egé.* M7 Y PREPARE(SEAIES| 78 &
/0l TSt 710|S2I/ARRVE(S S 50| 917200} 10| st 7j0|=2iele] HEAAES HRY
= USUC,

© ARISEH © O0FF, =TT, AlF, M MIN|, sfetEd, SOf Sofl tiet SIESH 24, SYME 5=
ZEiGH= ZHO2 RS20 S8A U QXA SSAS TIlsH= H|(R)UAAIRQIL|CHEL g}xrno
LT HH0IM Fet B0l Btel). 3Rs At AAMANE MBS wh= QIN| LR, AISXX/FY|,

E7|M27 (8t Hio|20tH, R E= MZES 088t AR, SHUAMARYE S oI il 272 xRt
2 7|ES E<ofiof SiLich

. ISEX : S20| S5t - Alp|3HA e} 20| 0]0] ZEE LIRS ML) HHEXO| HiHo 2
7IE55E St 229 SXoE SE2 0|8shz 420 siERLCL S22 ¥ ZRE AlZ20)Y,
SYAXt= S 0[0] ZHLE 3,000 7H Ol CHA| Z2OUS St 4 UCH, £oA/2AL S| 27 (Y
22 0|5 XSl S22, AtH|, ZFE AS20|M 52 288 20| S22 018 4 USLICL

3Rs M ZAM HHZFL|0f

Digital imaging, in vitro, Animal Use Alternatives, Replacement, Species -
Replacement | S22 0|83H= M&0| Ofd CI2 W(MZ, Zx| ZFE 28 2518 pdl 5) £
oI5 H=2 0I8st= Yol chsll S&23l 7:150}7| TI°P7:.*’¥"—’FX1IO1

Experiment design, Bias, Statistics -
Reduction XME ASIEE Z2 A-IEHO|-0;| stalx = M ’
012510} NZEIE 52| 48 753 B Z0l= WS B0Is| 95t ZMEHO!
Enrichment, Handling, Pain, Stress, Refinement -+
Refinement | M&i=ix} & S20i SRS 152 FA| %u, M3 ot
LAN717| $it AlE! WiTt AlSEIe] IS AEsl7| Bt ZMZH!

W ETALR © 3Rs ZMS 9B ZAMAl U ZATEIR0] CHE B
— M TSI L2 8| A XH(bicstudy.org)
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3.2. 5l1i8 3= S(Species)tt AIS(Strain)S ME4SH B12|H 0772 M=

- iy 2ol ALEStxt she s &, /S0l et EfEdE FAEeR Tisstn S-S et
g, &= TS 2ot HESS2 ME AteE MAlGHOF BiLICh

-« GFRE ARR 7HEel SXof HES HESSQ /78S UET Bl st HnEdE EU=
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m U= - HASS T MEof tiet YE

CCAC(3rs.ccac.ca/en/research/reduction/reduction—species—and—model—selection.html)

33. A8 S= #0fl thet 2|X 2AH(VFsstH 2 + o 29 ZhgAR|

7|§ E—'?'—(Uhiheoﬁ et al, 2002)0 H|-EF£ _._||:H l_l.f% }EO| _I'?I_O|0f 7(|-O|E Hol= AI%—I%% _/'\_E 3‘<_||:H L_J.}‘Oé:' %>|-59|
T X0| 90, EZHEX} 40, Alpha=0.05, 1-Beta=0.8, E2t8 20%= ot power analysisE Esif 2+ 0} 60}2|2
ottt W2t (27 = x 6012]) + AS A tid] 2+ 2 10f2|4 F7I6104(F 20t2] 71, & 14012(7F 235t
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DS T7iE 25 HAIE 242 FRELICH LMO MxIz0] 49, FREF0| Ok ofFe g

L —

IACUC 2 "SEESH, M2OA(SSARQ| Bl w2t SSAA AMSst= HRSE F/ASH

Dfal 42| B0l chs Alojsor SiLICE OIS s Z/7IE0| Meto| siaixiol 0|99} nla| 40 AbY
710| EXEBHR| BloIBHLIC
s !
TR  AHSES AR 40| EFSAol CiEt AE

Experimental Design (nC3rS.org_uk/expenmental—desgn)

R )

SEESH, N2B3X(SSHE| A7) () @ SSHH2 L&l AM8st= S2(0lst “MEsE"0l2t &irhel g21H
FEat I'-P‘z.*"* ARS0l| 2t XA Aets EFet X7t AlRYSHo{0F St 228t 2 =5 AEsIo{of Bict. ()
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Bacillus B anthracis (E2tALD|IE pX02 AN AF(AE ZEH K|2l)
Bartonella B bacilliformis
Brucella B. abortus B. ovis
B. canis B. suis
B melitensis
Burkholderia B. mallei (f)Pseudomonas mallei
B. pseudomallei
Coxiella C. burnetii
Francisella F. tularensis
Mycobacterium M. africanum
32z M. bovis (BCGZ H|2l)
M. tuberculosis
Orientia O. tsutsugamushi (TH)Rickettsia tsutsugamushi
Pasteurelia P. multocida type B
Rickettsia R africae R parkeri
R akari R prowazekii
R australis R. rhipicephali
R canadensis R rickettsii
R. conorii R sibirica
R, japonica R, typhi (FHRickettsia mooseri
R montanensis
Yersinia Y. pestis
HiO|2HA
HMaeE= Chapare virus o
L Lujo virus
. Guanarito virus .
Arenaviridae o Machupo virus
Junin virus o
) Sabia virus
Lassa virus
Bunyaviridae Crimean—Congo hemorrhagic fever virus
Filoviridae Ebola virus
Marburg virus
Flaviviridae Omsk hemorrhagic fever virus ~ Kumlinge virus
Hanzalova virus Kyasanur Forest disease virus
Hypr virus
Herpesviridae Herpesvirus simiae (Herpesvirus B or Monkey B virus, Cercopithecine
herpesvirus [CHV—1], B virus)
Paramyxoviridae Hendra virus
Nipah virus
Poxviridae Variola virus
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Arenaviridae Lymphocytic choriomeningitis virus(LCM)(neurotropic strain)
Flexal virus
Mopeia virus
Bunyaviridae Estero Real virus Rift Valley fever virus
Shokwe virus Thiafora virus
Fort Sherman virus Dugbe virus
Akabane virus Nairobi sheep disease virus
Germiston virus Hantaan virus
Kairi virus Sin nombre virus
Oropouche virus SFTS virus
(Severe fever thrombocytopenia
syndrome virus)
Coronaviridae MERS—CoV (Middle East respiratory syndrome coronavirus)
SARS—CoV (Severe acute respiratory syndrome coronavirus)
Flaviviridae Alkhumra hemorrhagic fever Saumarez Reef virus
virus Sepik virus
Cacipacore virus Spondweni virus
Gadgets Gully virus St. Louis encephalitis virus
Israel turkey meningitis virus Tick—borne encephalitis virus (Central
Kedougou virus European Tick—borne encephalitis
Koutango virus virus, Far Eastern Tick—borne
Louping il virus encephalitis virus, Siberian Tick—
o )
Meaban Virus b_orne encephalitis virus E: a9
o Tick—borne encephalitis virus)
Murray Valley encephalitis virus )
L Wesselsbron virus
Naranjal virus o
. West Nile virus
Negishi virus :
) Yaounde virus
Powassan virus i
o Yellow fever virus
Rocio virus
Sal Vieja virus
San Perlita virus
Orthomyxoviridae Avian influenza virus affecting human
Poxwviridae Monkeypox virus
Prions Transmissible spongiform encephalopathies(TSEs) agent
[Creutzteldt—Jacob disease and kuru, Bovine spongiform
enephalopathy(BSE) and other related animal TSEs]
Retroviridae Human immunodeficiency virus(HIV) types 1 and 2
Human T cell lymphotropic virus (HTLV) types 1 and 2
Simian immunodeficiency virus (SIV)
Rhabdoviridae Vesicular stomatitis virus
Rabies virus (Fixed Rabies virus H|2J)
Togaviridae Chikungunya virus

Semliki Forest virus
Venezuelan equine encephalitis virus
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Ay ZatEol

s
M4 | o Tt elE
M3z | Acremonium Acremonium spp. (7t)Cephalosporium spp.
Aspergillus Aspergillus spp.
Candida Candida spp.
Cladophialophora Cladophialophora spp.
Cryptococcus C. gatti
C. neoformans
Dactyiaria(Ochroconis) D, gallopava
Emmonsia E gz Ziens
Epidermophyton Epidermophyton spp.
Exophiala(Wangielia) E. dermatiticlis
Fonsecaea F. pedrosol
F. compacta
Fusarium F. moniliforme
F. solani
Madurella M. grisea
M. mycetomati
Microsporum Microsporum spp.
Neotestudina Neotestudina rosatii
Paecilomyces Paecilomyces spp.
Paracoccidioides P, brasiliensis
Penicillium P. marneffei
Pneumocystis P, jirovecii (FYP. carinii
Sporothrix S. schenckii
Trichophyton Trichophyton spp.
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S0 2ot ©EL M18Z0 mat XGHE YISk | flol MeiRE=EE ASsk=
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42, AZQUFX 0| HHETE TIFsHof SIEE HEAIES 2fQIsHOF BiLICY.
S=AE AXNET A, SSAAIMO|L SSAHECE QIst M7t AfEn S22
4, gy 4 RllEE & ¥ oEed 5o R0t S Fsisictn
IHel= 42 ofe 22Y, ARBSX I AMEE(mL, kg)2 7IxsH0f otH, SRR
SletE3, DIMS(HHEANEE), FHURHHAME|, 7 |Ef2 726l E0gfLch
TSletEd walH,) M2z ¥ 2 Sof R8s RollsEiERzEA, tedgez Fst
=X E= R 50| TS SRS Ar8st= 40| sHEaiLCt.

SIS R HA|AE(hitp: //ncis.nier.go.kr/main.do)dilAd S=2Z! MeEZ!, 2XISZE,
AMIDOHIEE siYste 29 ASAZTUMA EDiH0lH, Chant &2

D 2 U Ce3ketE, £24(CCIlL,), Dinitrochlorobenzene(DNCB),
2,4, 6—rinitrobenzenesulfonic acid(TNBS), Oxazolone, AIEZHEEACarbon
tetrachloride, CCl,), Nitrofen, Polyhexamethyleneguanidine phosphate, Cadmium
chloride, Toluene, Dibutyl phthalate, CHCl,(Chloroform), O|E! 7HIH0|E S
IACUCE 3letE2EE 083t= 7 XtoA s S22 SHHEHXI=Z(MSDS)2
NE2 27 4 USLICH Eot RISt Al Al SEXX|, 22 F5,

2 X2(0f chet ChEo]| o=l A=X] 242I5HOF UL,

0n

ok

—

m Z0XtE : SISHER| heh M2
SFI2ZRIFEAAE! (http: //ncis.nier.go.kr/main.do)

SSAYCZ M SOl ZFHoILt THHS LHUAIZ 7H5H0| U= OIMS(MI,
HO|2{2, T S)2 A8dhs ER0l sigUi&=S 2HgafLct

FEAHHAYAEHE thlES IS 018310 MEA 2&E RE=ES Z&foln
UE YSHIE 20lstH, SSAM ALZ oI LM S= E= LM MZF2| S0l

QEAYEEAS "REAWSAKIZ O Tt B7H50148, 7IBsolas
JBADAE U SRAHOR 2RI, H29IET 040 RMAMSNEHES

o
= IBC MojtiAo|o 2 SIS S 7[xtsHOF BiLIC,

m RTXE | FHXPHSMEF0f Cist "=
12 LMO™EEA|AE! (hitps://www.Imosafety.or.kr/mps)
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- SL AT AI=ES HEol| floiM, SSAEQ T 1Yol Cis LFHAZIE AL
= 7

(Al ALE])
NSG v Tumor mass measurement by IVIS(once a week)
Tumor
@ Injection
\ \/ \/ \ \/ \ \/
CAR-T injection VIS value 1 X 10M1
=2 67/ME
- MEERS ETS EESIS 22lo] MBI AFTHE AUss BE UF o
MIEAILS 2ol BILICY
- Biof MR AIBI0| TIRSICE, 2t Al3 8 Hhe 4 2 271 2AZ FAlsHok BLICt
- Y

m IR SSHY 47 ¥ Hooj cist "2

— The PREPARE Guidelines: Planning Research and Experimental Procedures on Animals : Recommendations
for Excellence (SE24&2| 712 2! ZX})

— The ARRIVE Guidelines : Animal Research: Reporting of In Vivo Experiments
(SESA=e| H7Znt B0 J10|=2f0l)

— Experimental Design (nc3rs.org.uk/experimental—design)

— 3Rs—Reduction (http://www.3rs—reduction.co.uk/html/main_menu.htmi)

— CCAC(3rs.ccac.ca/en/research/reduction)

A Y,

EhGA

(S24E Uy Y )
O|LIEHXIE BHISH0] 232t0] HY /a7 (2te HRIHM M22 AlEQ| 2ol MSAILUL igas ARSIt
HEBME REAFLI X2S2EE FOHELILL £ Al M8 2E 7|7S2 autoclavestt| BdAl7|1, SEAL
TEE S 1M =55k 2F BrE AS MESIH 7o sa= AL,
= T g5 7 A2BMn Sl=TYEE 2015 2ol HESTE AIYSHH, Ol S=2 DHFIGHA TIRYELICE
= T 43| S22 RAIR |, QIS ZENMES TI™st, RSN 24 S5 TIELC
0 oz 3R} 65Kt
(& 3 17) (& 2 47)
=2 ujol hEs - o2 NES=ii olaiAp &
o= = ZAM 5}2l =TT
g f =3t ol 20 =AM
NEN R
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- SRS EE WA AISSH RS EaS0 2 ATl S2 HELY S

MEABS RINGHD, S2S Mszol HYE tet Zne Wt of TRl My

EIABI51| Sloh MEfot HHS(0) | SR BN B P2, WHS 2t AR ARNS

AR
FoSH 8ol wat 4742 Z(0, 2, 10, 20mg/kg/day)22 T, SZHEZH(2,10mg/kg/day)2 2t = &
35 ARZStL, thE(0mg/kg/day)at T8ZH(20mg/kg/day)2 &, 2 54 AIZBICt,

71 Ao S-E iﬂs— =71E Pristima SystemE 0[&5104 LA F0izt0f FAIRIZ HiX|GH} SEHETE Pliot

A
ot 4 2t

o

study ZTollM 244 2zt 20f2iM 2x7t =X o= A0 E0ist Al Aol Wt ZHEIICH (BTN ARHS;
0000000 Z&tX)
@ E7stx . ZHEMO| ALREH SIS Ut o| MEALSIS MIAIBHLICH
MY . ZHHIO|E| HE 2A T2 HA|(0f, Y S8 E27, T S3)5kT, Hlo|E7 SAHIEA
TauiHo| JAof| oA BEEl=X| Fotsle o] ARSH RE UHHES 71a5k= XS
ARSI

AR

— =t AEEo| 2|0 ofE Z=o| KOst XH0|E Hwst | A SHEM Al =2 AtEdt= -3
g (Mann — Whitney U testx)2 E23IT},

- EAEME2 AtSntEE ol 2 &&5t= SAT7 XK :SPSS)E

— PZ!0] 0.05ELCH 22 A0 SASHOZ QoM Ql= 2oz 75

% Mann—Whitney U tests S2 ZEto| E= Zsk|7| EAXc=z
EZ|7} AT ME AE0! AR0| ALSEICY,

EL U 25
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251, AlRS T2 0|28 7|&6ict
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maicl= 22 019 NS, WS B 4B LS, REN 442 9B 4 A
S2TRY2 JILI
© HIMESSS SIS R0l Haist ol HHS Bt
- SYUst S22 (o= 23] 010l 7T $44H2 YAMOZE HEEX| oo,
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(1) = ZH|
- EVl= a2 M 2dNet TIYME Sost, TEA F0i6lH = M ZAHERA) 2 OHFIE ZH(stch
- BE pakyls MY BWol] ZH[olD, St pEE2 B NE2E ZH(ot0] BHSIT
(2) Ok & = ™ XX
— 2% M XX| : Ketoprofen 3mg/kg, Enrofloxacin 5mg/kg
— OF| ME2F : Glycopyrrolate 0.1mg/kg
— O0FF| =2 : Ketamine 35mg/kg, Xylazine 5mg/kg
— ARV 2l &
— SX| 0t : Isoflurane 2~3%
— 08 x| : M M2 O normal salineS 5~10ml/hr2 S0
- & & QU HXE oSt | fl6H eve ointment A
— E77| Mefoll w2t 0K & RSHE F7t MRISHH FAISHL, &4 2020iCt 5t M OFF7 |2 X|
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X -
Hi— -

2 %8 rEOT nouXMHIoM
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—O|Al =& E ~~E EUNSH SEIote 0lAleiCt 0|4 20f= saline= OIAR2{0l TSI SEfE F=20] AHX]
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X
= = 35U SR TISHE ISIROGEIH, S= HEof et S+E SHeI a2 B2
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HEsHoF SLct
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=73 A Al AEE 7HEHIE
B F 1318 2aNE Mg
Aty C—arm / ZSTEH|
AEAIT /S gt 28 M A/ 28]
BHEEAI7] g 28 AR Al
HEEARS 7ol SSHEH Lol 2t ZHSS Pish ZHIS EFst
T QUX| oo 2 AL 3ol
e =23Y - S & Ol E™H| thell 7|xHst, IACUC H#2 E-Ho| S=30 ot
HESH A== |U=K] §+°._|3H FEILICEL B™E AR AlZto] T 20| AERAT} Mgt
AoE OldEls 4% & S=0AH nS0|Lt S50| o=, E-ES| AEAE
XL AF & #l= A2t B0fols 82 F/IEXL EHee  UELIC
Al @ ARMRITE HR
(] OkRA & 2IEH & ‘E AS(UEE - )
M BEEE MRS (M J: 1 3]/ 18] |'R Algk 102 )
foz HY
(] 71ErE ( )

AL : EHX|2 B

OREIA| & ZIEN| & 2= AFR(A2Y : zoletil + xyiazine )
MENE MS A 3l 1 3]/ 13| A2 Az 402 )
[]&oz B
J|EHEE (ZSFTALA| SOEE AR)




O &=2 - HESS0A Fosks 220l sl FHEY, T3, FoYY S0 sl XiMIS]
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FoisH 00000
B2 S 04mi/kg, 1ghl/Y 2K 8A|~11A] AO]
Eofd TEFMAFEESE = HEFZLUZORE £ 154 WLHE)
H|7 | HEMAXIEMO M2t 7MY S8 & T AEEE Y FA=
SZHIIZSZ H7[6tT, FAIRS 2MEHIIZE W2 H7))
O AEH - MESEC JHAE, T AMES 2ot WS J|MELICL AEESE B0 st 2HE
MEHSI, I e ME 59| S50| OiMkl= AEHE SESAIE ol HESIK| ZELICE
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— Animal Monitoring and Humane Intervention Points Guideline (jcu.edu.au, James Cook
University)
— Swine in the Laboratory 3rd edition, ACLAM, CRC Press

73

m[> ELofm k1 ﬂ

o

urk gxor o> roido muterrie >



ERAHE
OREIA| S| - AR | 2ol (] 7|t
o=y Zoletil + Xylazine Cefazolin Ketoprofen Normal saline
2 4~6mg/kg + 2.2mg/kg | 10~30mg/kg 1~3mg/kg
EHEE | M IV, M, SC \2 \Y2
EOAIE | 2A L& S 357 & F 71087t | 22 B R
Bzl | 15 512 2~33] 5= 13
- S I B E= IE A0 HEES=L 1SS £0[7]| #Igt MAS ZX|E F6H0F RfLICH
- AMEsk= oM BF 85 2 =2 AfMlo] 7|=ote, ALl APt Q= 82, "oE A ddst=
NZ HERLCH
< JHel AL, tH4&(major surgery) = A4&(minor surgery), CHMZE 2&5(major survival surgery) &£
AMZE Aav(minor survival surgery) S 220 [f2t MASH XIERS MESSHOF JILICHO]: A0l I_M

Z| Al NSAIDs?! Ketoprofen 04, Ll %‘&l e 4% 1850 3370122 ety TSH £,

SUEHA £5015%) Al Tramadol £04)

M, =HX| S2| BhES=2| 4%, =0l Xeet OFME MEfS=X| =QIsHof 5t 1AIZH 0[de| =Y B3R

RO 2 26 SYUDFIE St ot X1 ZIR40| EEtL(Ct,

TSH= = Ho|zol| Mefet ZISKIE MEisk=X] &klsiof fLCt,

—dE~ZEE9 EZ0| OMEE 42  HAHZ0IEM SHSM 2AHZ(NSAIDs : Ketoprofen,
Acetanimophen, Aspirin, lbuprofen..) EE= SFEAIA O[Ok

- E£5E~E359 £50| 0lAEl= & : NSADs + S-AIMO|ER or Tramadol(&HA0HtF)

— EZ 0|M9] EZ0| 0llAtEl= £ (1209]) Ol TIEH|(Butorphanol, Buprenorphine..) + NSAIDs

ﬂJl

@ IACUC H32 'SEESH, M23X(SS4Ee| Ao mat AHSSe| nEZAUS Hsh +oleHH

K LAW

r

=
s -2 - 0Nl ALE S

22| Loto] MESIH AZ=IA=X] 22lsH0k S

m EHOXR : O 2 AEYA ZZho|| LSt HE
— NC3Rs(National Centre for the Replacement & Reduction of Animals in Research)
— Exotic Animal Formulary, 5th edition, James W. Carpenter, Elsvier
— Recognition and Alleviation of Pain in Laboratory Animals, NRC. The National Academies Press.
— Swine in the Laboratory 3rd edition, ACLAM, CRC Press

S2usH H2RA(SSAC| ¥2) (+) @ M5S0l NS0| AtEls A2 U2ks520
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&5 oo mn

7|2l w2t HEXIE o MEsSE B8 o= 5 8 MEE MIHE + JUSLICL o=
71SEichstn oMHAMAHTR AASSHTAME NN HTXIE 2l MBslT U= 2= Fo %’%‘fﬂigl
AR ILICE.
Zoletile 0.06ml
30mg/k Zoletil 50 + Rompun 0.04ml + HARE =5
Zoletile n 10”? /E (50mg/ml), saline 0.9mIZ2 nephrotoxic :
+ Xylazine o Rompun Six 5t 5 £0f A 52|
(23.32mg/ml) 0.1ml/10g2 2 (P2 & 7)
i £0d
=S|
Anesthetic Ketamine
Ketamine 80:1503 r?E/kg 503(50mg/ml), 16~20ul/
+ Xylazine ng 9 Rompun 10g + 4.20/10g
(23.32mg/ml)
Isoflurane | 2~~5%, Inhalation | 00|t firan As needed SO AE
5mg/kg R
AEZZH
Ketoprophen M, SC 100mg/2m! 1ul/10g
SD
) 1~2mg/kg HIERZt 2%
Meloxicam 0.05~0.1ul/10g
= PO, SC 20mg/ml
Analgesic
. 1~2mg/ml EfO[2ll= SiEfR | S 100mig 24K
plae Acetaminophen drinking water 3.29/500ml 15ml &7}
5~20mg/kg = ~
Al
Tramadol PO, SC, fﬁm* 1ul/10g
SD or BD <
- 5mg/kg ZIEtDto| Al nephrotoxic,
Gentamicine SC or IM, SID 80mg/2ml 1.25/10 ototoxic
are Pasteureliosis X|2
. 0.1mg/ml Hio|[EZ o2l ZHA|of| A
SrAl Enrofloxacin drinking water (Baytril 10%, 0.17mi/100mi arthropathy=2f,
o O o E
Antibiotic 100g/L) SCIMeZot E0f
2.5mg/ml
drinking = o=
' ) =l N =4
Metronidazole water with = 174/100ml - Jx
7|AH= =
sucrose, (250mg/) NS 1=
5 days
BEPNN
Euthanized CO, Gas as needed
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TR{s SEARASN 2H Zatol

oo

Zoletil 50 Zoletile 0.6ml .
Zoletile f?énn?/ l;s (50mg/ml), + Rompun 0.4ml n:g;writloicﬂ.
+ Xylazine |pg 9 Rompun st = P2 %;';4)
(23.32mg/ml) | 0.1ml/100g22 £ =
=S| )
) Ketamine 505
Anesthetic Ketamine & + gri n/]E/ ke (50mg/ml), 150u1/100g
+ Xylazine M ?P 9 Rompun + 42ul/100g
’ (23.32mg/ml)
Isoflurane | 2~~5%, Inhalation |~ O0|ZL2t liran As needed SO AE
5mg/kg AEZZH
Ketoprophen M, SC. SD 100mg/2m! 10ul/100g
) 1~2mg/kg HIERZt 2%
Meloxicam PO, SC 20mg/mi 5ul/100g
TS|
Analgesic , 1~2mg/ml Efoj2liz SiEfH 24 100mig
Acetaminophen drinking water 3.29/500ml Q| 15ml Z7t
Rat 5~-20mg/kg —
Tramadol PO, SC, SID or EREFA 10u1/100g
50mg/ml
BD
. 5mg/kg ZIEtatoAl nephrotoxic,
Centamicine SCor IM, SD 80mg/2ml 12.50/1009 ototoxic
' 30mg/kg 1000mg/5mi2
I ESEIES
Cefazoine | ooyipp | MHEEF 19| ai=oiy 1501009
—_ are Pasteureliosis X|2
X -
=SAl ' 0.1mg/ml HIO|EZ 2! JHA[Of| A
Analgesic | Enrofloxacin drinking water (Baytril 10%, 0.17mi/100m arthropathy 2!,
100g/L) SCIMezaH &
2.5mg/ml
drinking = o=
. . =N @5 Y
Metronidazole water with = 17/100ml = =
JIM= A
sucrose, (250mg/%) (L
5 days
QIIARA]
Euthanized CO, Gas as needed
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Zoletil 50 Zoletile 0.6ml .
Zoletile f?g:g/ ‘;ﬁ (50mg/mi), + Rompun 0.4ml n;ﬁritloicgl.
+ Xylazine S Rompun | BF £ 0.1m/1000 | ok g5y
(23.32mg/ml) o=z EH =
40~120mg/kg
o =
Ane::f; lﬂc +1OT;g/ kg Ketamine 505
Ketamine (tolal dosage (50mg/ml), 0.08~0.24mi/100g
+ Xylazine 9 Rompun + 0.043mI/100g
should NOT (23.32ma/mi)
exceed ) 9
300mg/kg)
Isoflurane | 2~5%, Inhalation | O}0|Z 2t lfran As needed SO AE
) 1mg/kg -
ExZml
Gwpea Ketoprophen SC, M 4 = 0.2ml/100g
pig 100mg/2mi
ql2~24h
TS|
Analgesic
. 1~2mg/ml Efol2ll= SHEfH S4 100migf
Acetaminophen drinking water 3.29/500ml Q| 15ml Z7+
- 5mg/kg ZlEtoto| A nephrotoxic,
Gentamicine SCor IM, SD 80mg/2ml 1.250/100g ototoxic
S|
Antibiotic Pasteureliosis X|2
A HO|IEZ!
| otmgm | BrEH0IEZ of! R0l
Enrofloxacin o (Baytril 10%, 2ml/100g out
drinking water 1 arthropathy- 7,
000/L) SCMeZEt Eof
BEINAN
Euthanized CO, Gas as needed
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Hol7iEg mafet SBASAEN Sy Z2Hol

o
o=

a2l 0.01~0.02mg/kg DHISZAL PELELSN
Anticholinergic Glycopyrrolate SC (0.2mg/1ml) 0.05~0.1mi/kg AREH| K]
Zolelie 15mg/kg (528:?” /i% nephrotoxic :
. +5mg/kg I 03mikg +02mikg | E0 Al Z9f
+ Xylazine M Rompun (Mo2 &t 74)
(23.32mg/ml) =
=S| ' =~
Anesthetic Ketamine 35mg/kg Ke(?g; r;mSB)—.—
+ Xylazine + 5r|r':/§|;/kg Rompun 0.7mi/kg + 0.2ml/kg
(23.32mg/ml)
Isofurane | 2~+5%, Inhalation | OFO|Z2t ffran As needed SO AE
ZIEH| . 0.1~05mg/kg | MICHRIE ZA} N 10~158 5 218
Tranquilizer Acepromazine s (10mg/m) 0.01~0.05mi/kg 1oAlZt
28 U= ! ) 0.2mg/kg off | =2 '
Al
Emergency Epinephrine VT (1mg/1m) 0.2ml/kg cardiac arrest Al
Ketoprophen égggg AEZZH 100mg 0.06ml/kg
TEX '
Fali Analge;ilcs
Tramadol Sma/kg EREFA 0.1mi/kg
SC, IV, TID 50mg/ml .
' 33mg/kg mzal 1000mg/5miZ2
=a|=
Cefazoline V. M. BD MIIEEIE 1g BI=01A 0.17ml/kg bone surgery
~ - 4mg/kg HEtZZ2 )
SHAH
g 9le Gentamicine SC. IM, SD 80mg/2ml 0.1ml/kg soft tissue surgery
Antibiotics
o2l 7HA|
) 5~10mg/kg HIO|EZ 253 _ "
Enrofloxacin 0.2~0.4ml/kg HE MK
SC, M, BD (25mg/1mi) R =L
- 0.5mg/kg HESZZ20|E
Metocloprimide PO, SC. BD 10mg/2m 0.1ml/kg
PlEke
N THAEIZ 20mg/ml
0.5~1mg/kg
Gl treatment . = FANESES
Famotidine PO, Sng SID or om0l = 04A] 0.05~0.1mi/kg
ArE
QIZFAIA| ESES SIEA| Mot & S20|
Euthanized KC Ol S| vV ATIS| SAS Al AEHOIA AR
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DN |
s=E2 ' 002~0.04mg/kg |  EAOIEZH N
Anticholinergic] ~ #"oPne SCMN | A0 5mg/m) | 004~0.08m/kg
3~10mg/kg
M, SC nephrotoxic :
+ 2.2ma/kg Z0ketil 50 0] Al Z9|
2~5mg/kg IV + N
Zoletile 2 2ma/k (50mg/ml), 0.1ml/kg + 0.1mi/k (M2 & A)
+ Xylazine (totél dgsa%e Rompun : 9rh 91 & =0 220
chould NOT (23.32mg/ml) 0.5ml/kg
exceed =X A = A
OFE(x| 26.4mg/kg)
Anesthetic Ketamine 505
etamine 50%
Ketamine +121 g:?]/ 5?( (50mg/ml), 0.22ml/kg
+ Xylazine ’ IMg 9 Rompun + 0.1mg/kg
(23.32mg/ml)
I2HI0|ZF 19
Propofol 4m|gv/ kg i10ntgl/_1rm1l * 0.4ml/kg WA 6mg/kg
Isoflurane | 2~5%, Inhalation | O}0|Z2t lfran As needed SO0 AL
S| . 0.05~1mg/kg MICHEIE N
Tranquilizer Acepromazine IV, IM, SC (10mg/ml) 0.005~0.1mikg
1~2mg/kg HEZ2H
Ketoprophen . M. SD 100mg/2mi 0.04ml/kg
) 0.2mg/kg HIERZ 2%
Dog o Meloxicam V. SC 20mg/ml 0.01mi/kg
Analgesics : 10mg/kg | EtOJ2fis BistoH
Acetaminophen PO, q12h 3.20/500m! 1.5mi/kg
4~10 mg/kg EE'% 9HH_§ = Orx|] X
Tramadol PO Sma/capsue MBS0l WF =
29/20g
' 1000mg/5mi2
WEIES
Cefazoline SC. M, IV, MIEZISE 2g BIS01Af 0.1mi/kg
tid, qid
. 8mg/kg ZEtDo|A nephrotoxic,
st Gentamicine M, SC, SID 80mg/2ml 0.2mifkg ototoxic
X -
Antibiotics Of2! 7HA| SEE N
' - HIO|EZ! 255 ~ PSE|
Enrofloxacin 2.5~5mg/kg (25mg/1mi) 0.1~0.2ml/kg renal failure Al AK2
X
- 11mg/kg o=l s
Amoxicillin PO, BD 500mg
Ei - HAHEER
%2H | Metodoprimide | %2 8%5;;9/ kg mZajn|c 0.04~0,1mi/kg
Gl treatment ’ 10mg/2ml
38 U= ' . 0.01~0.1mg/kg ofm|Lf| =& - .
Emergency Epinephrine V. IT (1mg/1mi) 0.01~0.1mi/kg cardiac arrest Al
QIZFAIA| KCl RSP SIEA| MOH & S20]
Euthanized Ol S| vV 2ATIS| AIS A AEHOIA] AlRH
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Ao7|ES st SSAAIRIN 2 ZatEo|
=] , 0.05mg/kg o=l ,
Anticholinergic Alropine IM, SC ZEAIH(0.5mg/1ml) 0.1mi/kg 30 min
ZIEH .| 0.2~1.1mg/kg MICHRIE ~ 712 XX
Tranquilizer Acepromazine M (10mg/mi) 0.02~0.11ml/kg e r-
Zoletil 50
Zoletil 4~6mg/kg + (50mg/ml), 0.1(0.08~0.12)ml/kg 70 min
+ Xylazine 2~4mg/kg, M Rompun + 0.16(0.1~0.2)mi/kg
(23.32mg/ml)
oA e
T 12~20mg/kg + | Ketamine 503 -~
Anesthetic Ketamine + 2.2mg/kg M (50mg/ml), 0.24~0.4mi/kg )
. o + 0.094ml/kg, 70 min
Xylazine S Rompun 0,04~0,08mI/kg
(K)2~4mg/kg (23.32mg/ml) : :
IV, PRN
Isoflurane | 2~5%, Inhalation | ~ OtO|=Zt lfran As needed
O Vecuronium
Muscle \ecuronium 0.1mg/kg, IV Bromide 0.1mi/kg 30 min
relaxants (10mg/10ml)
ZHEF2 AR
ﬁzsf ﬁ7*|L'd 0.44~052mmi/kg
. 11~13mg/kg mg/m
Amoxicillin
PO, SID OH=AIZHS _ -
bl MBS0l 2F =A|
S| 500mg
Antibiotics o 10~15mg/kg AEt==2 ;
Minipig Gentamicine SC. M, SD 80mg/2ml 0.25~0.38mi/kg soft tissue surgery
. 2.5~5mg/kg HIOIES 505 - H=Sd i
Enrofloxacin M, SD (50mg/1ml) 0.05~0.1mi/kg - of2l R0l ARx
1~3mg/kg AEZar
EZZH
Ketoprophen Pé);gr !.'}A 100mg/2m! 0.02~0.06ml/kg
TS 0.1~0.4ma/kg Des
. . . A = o= =] ¥ x
Analgesics | Meloxicam PO, G24h 75mg MBS0l LF =X
2~4mg/kg ErlEtis -
Tramadol PO, g6~2dn 50mg S0l SF =H|
HESZ2o2i0|=
0.2~0.5mg/kg 1§mg/2ml 0.04~0.1ml/kg 22 5 jleus Oflgt
Metocloprimide | PO, IM, IV, — Lo a0l )\|C7’c'+
gogn | MESLOISE | mmopeman | TC T
o 384mg ShiE b
PlEke
Rl=H| TRAEE
| treat it
Gl treatmen 0.1~02mohkg | _, 2omg/om
Famotidine PO, SC. M,V | =/ THSSTT 0.1~0.2ml/k
2mioll 501 Al o
ql2h
TH2E[T 20mgH
S8 A= - 0.01~0.1mg/kg ofjmu =l ~ -
Emergency Epinephrine T (1mg/1m) 0.01~0.1mli/kg cardiac arrest Al
QIZFAIA| KCl SESE SIEA| MOH| & S20|
Euthanized Oz S| vV 2ATIS| SAS Al AEHOIA Al
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7.3. 22X EH|AM2| 21=Hol ZZ A|E(Humane endpoint) 7|&

CIAIE B2kl S5 Qe A= ﬁil%* HAL Y HS2 20% 0ld9| MSdA7t LELE=E B2, ZYAIR
e YIS oI 10%E Zulsh= Y| wdst= 22 )

=
757 kst Ak SO M2 20 Of4) S, Aot 384 50% 0[4) 3t 5)
CIHIEEXRl o2hol: 2 &8 44, 712 2, £/ 2HIE, HIZEHR XM, 78 S)
ClHIgd=el s Hakof: °"'°'°I A, RISl A, X7t Holl, #XIT SE0|7L SXY0| T Y=
AfER, 2I=X130] chst 0l
[ A 2zt

] 71EH(

66)

R

=X SRAIFS

HEYE s U= MR IE

- HASE0A =9 S5 E= AEYAE Jists 2t OldEE 42 SEAYY 22ldl SEAE
Zie| MElds M1k | 5t Adels SHE + Us 7I1ES Zrgstof giLict,

- DSnt AEY A ThEE F7|1MQl EOIM E4E B8 BEEI 71E(Scoring system)S EE5HH
Q=X SRAIHS MESH7|of EO0l_fLICt

2B 1812 E30A7H5 01 EE Bt 7HX] EIaH20IM 30| ZiEiEls S ORI AI)

HiE Hst
g
10% M= &4
10~15% MBS 24
20% O|AF A= ZEA
= 2t
7<-IM'
E—I Ax F_}.\_
1"' = , =/2 =HI=
DN 74E] =, BIAPERI XN £2 712

3}

= N
_>.|_.°°N o

to oot
w|n|—=|olfE w(r|—=|oflzlw|iv| = o
AT Wi

e

2

2z

N

e

n

"SERSH, M23R(SEAO| Y2 () © M50l T2 HAF 2t sz SB0| B2 4 QL x4KOR
TES won Hojof B HOE IHEE Z20IE A IS FX| ofLsks WHoR H2lstofof Sict. ()
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- dSoH FHYRL 22 AZU| CHE =1t 8ot 2IXs| HAU, SES XIS | o>t EHEl=
A, HA| 27H53H AR, IACUC EE TrEttolAtel HIo| mat Qe Moz AlEe FRsHof B
(ol XI7HHto[A & MAA | ZEsh= Hio[2A HEHE Al 0fRAQ 2iolLt HIE Soll= ofFH
00| SloLt 2X|0H|2 25t S+ H Al=2| 37t O2iRER, MS0| HAE W7X] 7|H2|X] ¢4

@ IACUC 92 "SEESH, M23R(SS4 HZ)o| ME 2AAE 2ol =Xl SRAE 7IZ0|
HHESIH LYEIA=X] H2lehoF LTt

- D
m FOXRE A=l ZEAH Chet HE
3Rs—Centre Utrecht Life Sciences. Humane endpoints in laboratory animal experimentation
(https: //www.humane—endpoints.info/en)

ZRAAL 1 @ QoI EFAIH M

VI HIS HeHol: SSOR QIS Mz MU UALE FY MS2 20% 0142 MSLATt LI E2, YAR)
B2 YYAIS2 10%E x=itst= 30| & S

(&Y 7kstt 4y B0 A2 2T ol Hat, dEfot S5 50% Ol Hat §)

HIEYTQ! o2H0l: E &3 g ME 2, £/3 2HIE, HIZYHe 1|, S3718 8)

V] BIZERl s Hal(o]: SHYQ A, UHA| A4, Xt o, #{XIi SHO07LE SHY0| 5 ¢
QIFXIS0f Chet odEtS S)

[] a4 22t

7|EH ( Scoring system At (EE=HF) - H7Hels E&7 601d E=

\J

rr

JEH,

ol

E201A] 30| LIS ZP O

r

Al 2 : QIERQ ZRAIES HRE 4 ol 22

o= X0l ZRAHS AR HARRS Elolslof 3ta2 ol=Xol ZRAIME HEE £ giS.
L - O [==1 p— -
R A ol AIS 714 T, QIARYEH(m orlbund)Oil O|2iCty THEtE|H Z202 7HEsin, oz XMooz
SSE T ome AT /IE OIZIAIS Zlshst

FAR 3 : QI=HQI SRA|IR0| HRSlE 42
QIEMRI EZAIHO| AMSIE A MHEE E0{ S THA|ZH0| HIZ Qt2IAIGHA] Eoint =ZIg MF[5taz
TQIU= AR 7|2 M| Ol X0l ZRAIMES MHSIK| 243
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[ ARBOPHOIRIBHER! 5175 2 (12e: )
BEENCL =

75. =28 AAZF ME 7T

[ ARSOI(HEE e ofs sto)) (of2: )
BLENEDS

ofef, - SHAMOEE(DIAR)E AIBSHE R, U HI} S rEOH Col| ALZ2|RZ X 0f| A
SHLEOIE LEots OIIRFIEA 517152 HRSHotsHH, DiefR stasivt Ty (RS 2i2ls(ot
Jr=x=1=1 SILICE. DIURFEA 517152 HRHE 25 ME6H0 IACUC fI13H0| M| LIES =telet
2= QUO{oF Bt
- SEAEAE SeIMIEM 521 = siE =0l Cist 51712 22 ol EY B2, #EH LIES
7|xhshoF 5taz, £ IACUCE s LHS0]| Chal =klgt o~ USLICE
- SFELEORRES| ol CHEat 2el, I 2| k20| o= oS MEE RstAl7|
HFZLICH
: Ketamine, Zoletil(Tiletamin, Zolazepam), Barbital, Barbiturate, Thiopental, Buprenorphine S
m RTX}IE : OFRFE(SFRAIAO|OKE) ot MH
— ook E8 H2|AAH (hitp://nims.or.kr)
— OISR ESIMHA|AHE! (hitps: //nedrug.mfds.go.kr)
=2 U= - 'SEE UE S FsALo [t METH0| Hest SEE AUSFTS AtEcts R
AE /7 r=2Fut s =0 CHE M Ll o{FE AHoH{of BiLICH.
« AANIEROA = 2 SSHAEA Z'IsH KoMUA HE TRE 22 0|=0f
MUME UZE0L0F 5tH, MUTO0| Hedt S 2UZ 2| o= Ci3ut Z2&Lch

RLAn]

1 Xylazine, Alfaxalone, Edetomidine, Acepromazine, Enrofloxacine, Cefovecin &

m MTOXE ¢ XEPH Bg 2 FyE
2O A2 | AAE (hitp: //www.evet.or.kr)

OffR 22jof et 6= (0IFFFZAIS] 5171 S) @ DRIRHZAD} Elode oS 2 59| oL Shfof
CUSE =N —-—EIEq 3}5 Hioll m2t Mi1= - ®M2s & Masof siEske A= AEeUEEME el 51718
ookt (-+)

4. DIfRFEsta Sl A7 & sta7 [ SoIM ste@+1E 2ot OfefRel = XH-)

A 2R
"OjetR Bajof R WE, RBE(OIAIRHIFEATAY O OIIRFTSSATA} OILIE Ol4RE
s eimo| 2x0f AIgatAl RBIC, ()
"M, MI2ER(MYThY S oloHZol st X
FUs3 228 EE A5H0) AN ZE 2008 T Of
lo/ES Sors! Hart US Tole NS HFEH00} Btk
@ +-OlAKS Hi18l0] mhat ARIS WSS Tl K12 2I3RI1 S0l T 4-0lAFEa] AAL(O[5E Aol
AIAEIOfz SiCHS S3t0f HUIS LF5I0I0F BiC, ()

OII

o| W E) M 4olAb (R12EK|530] w2
H2slolA ZTh= S20H XUs =28
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1 LA Sl A0l SRt Ak 6 1=S3
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St A=t Oe=sAs COdAE0IX] [7IEH( )
Edot Al=2tE0] 2R3t 0|7

Aze| Het EAlz 501, 242 M ZEAY, HAFOIX], HEAR & SARZ0| 2R3 220
CHaH REMIS| Afst, MRSHY EfFet ARE FHE2Z MALGHOF EHLIC

o2l d&7| S0 MEE, MXY A=z7t 7Rt SeEls R UEA| He=HY Efget AFRE HALGHO
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A

dviEs 03t S=4

ool
2
Lol
R
ial
0%
N
o
(]
=l

[ ] nesting material
[] house / igloo
[ tunnel (PVC tube / play tunnel)
[ wood block
] 7
AM=2td 285t =+ C1AE
[JoF= &
072
s
[] 30|
1 71EH( )
A==t S35 AHS0|
=/tSet Al 2 EFT|ZE
AISStd 28351 29| Zx|Z2 T3st ARSEA JHM(refinement)S $I5H AFSEHE ZEE35H= HIEA|
= gLt
S= 38 ENof| MElst SRS =72 MESaiF00F olH, B Aldl= Ci3at
HIX2| = (nesting material), 322 (house), 0|2F(igloo), 22X 2| AXHnest
box), EfE(PVC tube / play tunnel), LF2XZHwood block) S| 0|Z0| =+,
b, ZHMSE S) -
512 A(house), L EKresting board), ZHI(AIMSE JA S), =0[E{E(play tunnel),
LFE2ZZHwood block) 52| 0|Z0| =7, Ehplatform) -
5l2A(house), 7l (kennel), ZHAI(IHA), Alet, ZALZ(ramp), Thplatform),
HHZHORZ = Mz 280, 2 &) -
72, AHZ(nF2 = A Z2E0|, B 5), UE, ATl -
- 5t HE AR 42 7188 M2EE SE3E =7 (enrichment)e| 71 A2
THERILCY,
AsgHd - AEEE0 EXIE ol AeEtd SHIE MoK R ZR0l= ©2IXR ARE
E53t H30| 7|xhsHoF BHLICE (GllAl: igloo, tunnel 08 Al & E{0f 242 FHLE, 228 Z7(of
SIS AR E2[X tlo] 71eiE 4= ooz AKR0| 2718 5)

>
0
c
o
do
i
rlo

'SEESH, M3X(SEEF9| 71283)

(IS - B So| WH|Z)0) et AHSSO| F8 SN U= AL
MBSE =XIS 23t HAEY 50| MBI hel AlotsHok BiLict,

R LAn]

'SEESH, MRX(SEES9| 7I2HE) F1EXl 852 MS - H2| E= 258 mofl= OS2 59| il
Z451040F BiTt.

1. S20] =2f2] 40 Ao HYE RAGHEM Xz 4+ A== S A
2. 20| 25 ¥ FFES 7L SYo| ZE=IX| OLlst=% & A (-
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crawl ball

hut

house

cube

mouse igloo

5 N

tun

nel

nesting

material

wood block

jingle ball

resting board

play tunnel

Kong toy

toy(rope, ball)

mirror with chain

swine scratcher

chew toy

0|0|X| &X: paly tunnel, 7FS2ICHE M QAHAIAT12] ZAAI | toy/ramp, platform/chew toy. EEASCHE IS SHX|H

TUrkHo > rot i ki mj A Jkooln ﬂ



A - MXRe| S +=0| EEE AN
V] nesting material
/] house / igloo
- N ] tunnel (PVC tube / play tunnel)
NEL
BEEEFET ) 00d block
(] A
(] 7
o517 ZH5| Ml
NSEESHABO | sz 5 amant 42 elol 42A00| 242 B 4 Y002 NRHY 528 =78
o= = s
Mg wsgRr  IEIEE
ZRAAH : E7
] house
[ ] 9 ekresting board)
D 7|>A|
ASotE SRS =7 1 play tunnel
[ ] wood block
[ ] EHplatform)
[] &tz

AR -

/1 house / kennel
V] 74
Sioq = (A
ASetd SRS =7 BENE
iz
kS
ZhAAL : EHX]
M 7t
[] DU Bt
AZEHE SR = M3
(123 / A3e0A
W
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2 S2Ao =X Ley 7 DEDASHA SIS Yt SofstH T
3 A== Y = EE 8 SE=XIE 1ot Algitg]
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5 S2AS e 3 U} 10 OHXRIR & EAAE

[ 2| (AE2%E ) [JCO, 7tA O&dFxeEE Ous O7IE ( )

0|

HOlM Q=Moo 2 MeE B=ots ER0= 7tSst o tE Algt
AK23H0F BHLICH
x| Moz S=0| SQHE LIIK| EEE ti2{sHoF ot CHE

=
=2

0 0]
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1z
k>
>
jo
40
nL
>
N
I'Ir
ru|o J|>|'

XA S 0Lt @0 S AI25HX| € Ei SHOF &H|ct.

- MESE0 ALEE o U= QEA 2 AES AMEstE W, CO, 7IAE AtEdl= Y, ZFEE 82
S2EQI 20| JUELICE AFHXIRUAM CO, 7IAR QNS et & FII2 ZFEES LHE A8
A . -

I = AEE
EFEE, HF OHZE S FHX| Y= =IAL HiHS AlElet Z0l= 0l tieh aistd 2HE

&

a UKL,

+ CO, 7IAE O[&et QA 7&% UM E QAL MO HXIXoR 28 =0|= WHo= MA[SHOF
4X| 0]2l0fl &EtE HX| RS HIEA| 2fQIsH0F ST

- THol B2, MOFHERITIHR, AR AfEoIA KOIZ HUFARBIZALL, MoK REEIX] 242 Aefated
V S0iZ S FAOIHE F7h S0l SUOHIA SE8 50 MO NEiE REs $ K2
Soizt 4 aLict

- EiRlo] 2, FAIK 52 Sof AIZ NS | HUS Hustol 0EAE BRESEL KO

UL S0iE 5 RS HEBLIC
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+ 0]= Animal Welfare Act
+ O|= Health Research Extension Act of 1985, Public Law
+ O|= Public Health Service Policy on Humane Care and Use of Laboratory Animals

+ 0]= USDA Animal and Plant Health Inspection Animal Care Policy Manual. Policy #11 Painful/ Distressful
Procedures

+ 0|2 U.S. Government Principles For The Utilization And Care Of Vertebrate Animals Used In Testing,
Research, And Training, Interagency Research Animal Committee,

+ O|=* Guide for the Care and Use of Laboratory Animals, National Research Council, 2011

+ O|= Occupational Health and Safety in the Care and Use of Research Animals, National Research Council,
1997

« "= Animal Welfare Act 2006
« @=L Animals (Scientific Procedures) Act 1986
« & Directive 2010/63/EU

120



0

(o)

[

Mo

AVM Association (2020) AVMA Guidelines for the Euthanasia of Animals: 2020 Edition, American Veterinary
Medical Association

Bate ST, Clark RA (2014) The Design and Statistical Analysis of Animal Experiments. Cambridge, UK:
Cambridge University Press

Carpenter JW and Marion CJ (2017) Exotic Animal Formulary, 5th Edition, Elsvier

FELASA (2007) Euroguide on the Accommodation and Care of Animals Used for Experimental and Other

Scientific Purposes: Based on the Revised Appendix A of the European Convention ETS123, London:
FELASA,

Festing MFW, Overend P, Gaines Das R (2002) The Design of Animal Experiments: Reducing the use of
Animals in Research through Better Experimental Design. London: Royal Society of Medicine Press

Gaines Das R, Fry D, Preziosi R, Hudson M (2009) Panning for reduction, ATLA. 37: 27-32

Hampshire VA, Davis J, McNickle C (2000) Red—Carpet Rodent Care: Making the Most of Dollars and
Sense in the Animal Facility. Lab Animal, 29(5): 40—46

Hawk and Leary (1999) Formulary for Laboratory Animals. 2nd Edn., lowa State University Press
Hrapkiewicz, Medina, and Holmes (1998) Clinical Laboratory Animal Medicine:: An Introduction, 2nd Edn.,
lowa State University Press

Liss C, Litwak K, Tilford D, and Reinhardt \V (2015) Comfortable Quarters for laboratory animals, 10th Edn.,
Animal Welfare Institute

Morton DB, Griffiths PHM (1985) Guidelines on the recognition of pain, distress and discomfort in
experimental animals and an hypothesis for assessment, Veterinary Record, 116: 431-436

National Research Council (1992) Recognition and Alleviation of Pain and Distress in Laboratory Animals:
Committee on Pain and Distress in Laboratory Animals, Institute for Laboratory Animal Research,
Commission on Life Sciences. Washington DC. National Academy Press

National Research Council (2009) Recognition and Alleviation of Pain in Laboratory Animails. Washington,
DC: The National Academies Press

Roi AJ, Grune B (2013) The EURL ECVAM Search Guide: Good Search Practice to Animal Alternatives,
Publications Office of the European Union

Swindle MM and Smith SC (2016) Swine in the Laboratory, 3rd edition. CRC Press

Wolfensohn and Lloyd (1998) Handbook of Laboratory Animal Management and Welfare. 2nd Edn.,
Blackwell Science

Workman P, Balmain A, Hickman JA, McNally NJ, Rohas AM, Mitchison NA, Pierrepoint CG, Raymond R,
Rowlatt C, Stephens TC, Wallace J, Straughan DW (1988) UKCCCR Guidelines for the Welfare of Animals in
Experimental Neoplasia, Lab Animals, 22:195—201

Young RJ (2003) Environmental Enrichment for Captive Animals. UFAW/ Blackwell Animal Welfare Series,
Blackwell Publishing

121



3.

HYUSS2 S| oA g=X|

Animal Technology and Welfare

Animal Welfare

Applied Animal Behaviour Science

Journal of Applied Animal Welfare Science (JAAWS)
Lab Animal

Laboratory Animals

4. 3Rs 2 7|2

(RH) B ket AT 2| MxY

AAALAC International

Altweb (US John Hopkins University Altweb)

AW (US Animal Welfare Institute)

ANZCCART (Australian and New Zealand Council for the Care of Animals in Research and Teaching)
CAAT (the Johns Hopkins Center for Alternatives to Animal Testing)

CCAC (Canadian Council on Animal Care)

ECOPA (European Consensus—Platform for Alternatives)

ECVAM (European Centre for the Validation of Alternative Methods)

EPAA (European Partnership for Alternative Approaches to Animal Testing)

EURCA (European Resource Centre for Alternatives in Higher Education)

FRAME (Fund for the Replacement of Animals in Medical Experiments)

REMA (Spanish National Platform on Alternatives)

I-CARE (International Centre for Alternatives in Research and Education)

ICCVAM (Interagency Coordinating Committee for the Validations of Alternative Methods)

ICLAS (International Council for Laboratory Animal Sciences)

ILAR (Institute for Laboratory Animal Research)

JaCVAM (Japanese Center for the Validation of Alternative Methods)

KSAAE (Korean Society of Alternatives to Animal Experiments)

NC3Rs (National Centre for the Replacement, Refinement and Reduction of Animals in Research)
NCA (Netherlands Centre for Alternatives to Animal Use)

NICEATM (NTP Interagency Center for the Evaluation of Alternative Toxicological Methods)
Norecopa (Norwegian National Platform for Alternatives)

OIE (World Organisation for Animal Health)

RSPCA (Royal Society for the Prevention of Cruelty to Animals)

ZEBET (Centre for Documentation and Evaluation of Alternative Methods to Animal Experiments)
VWVA (World Veterinary Association)
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