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2.4.1. 5HI°1(MeSH, Medical Subject Headings).‘l} XtH0(Free-text)

+ PubMede O|=2=E9|sh

EME(NLM)O| HMIS

= MeSH(SSHFH

Olafist=
o= MESILCH A &0
£ QoM Youtube, Google,

20

Hlok= H210] CIYSHEZ MeSHR XIANE °*771| Ar&sHH 7.:1*—”.

— MeSH(Medical Subject Headings): 2717t 20{$t #&stE FHHZ SAH HESS T
— XtA0(Free—text): A7t AMBst= it £, =2 XM= - =20 S&ok= 8
MeSH(https:: //www.ncbi.nim.nih.gov/mesh/) E2tLXUIA HTXE7E ARZSH= ZHE00] st SXMEIE
32 £ QUELICE O|lE S0, cardiac function testE MeSH E2t2X0|Al ZAHSHH “Heart Function
Tests"2 SHI017 =IO JUSS QIS = UCH, Entry term SF0M RAF THEHHSS &0l =
UeLch
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[MeSH B2t Z M A1} Bt cardiac function test ZAH of|A[]

EE An official website of the United States government Here's how you know v

m National Library of Medicine

National Center for Biotechnology Information

MeSH MeSH ~ | cardiac function test J

Create alett Limits Advanced

Full+ SENAI0 v ———

PubMed Search Builder

Heart Function Tests
Examinations used to diagnose and treat heart conditions.
Date introduced: January 1, 1939

PublMed search builder options.

Subheadings: Add to search builder
Search PubMed

O agverse effects O instrumentation O radiation effects You
U classification U methods U standards
[arug effects [ mortality [ statistics and numeri Related information
O economics O nursing O trends PubMed
O ethics O psyenology O veterinary PubMed - Major Topic
O nistory
cal Queries
) Restrict to MeSH Major Topic. NLM MeSH Browser

) Do not include MeSH terms found below this term in the MeSH hierarchy.

Tree Number(s): E01.370.370.380
MeSH Unique ID: D006334 Recent Act
Entry Terms:

Heart Function Test
- Function Test, Heart B Heart Function Tests

Function Tests, Heart
Heart Function Test
Test, Heart Function

« Tests, Heart Function
Cardiac Function Tests
Cardiac Function Test
Function Test, Cardiac
- Function Tests, Cardiac
Test, Cardiac Function
- Tests, Cardiac Function

 function test (1)

cardiac function (1)

Periodontium

p @ p p

periodontal tissue (2)

Al MeSH Categories
Analytical, Diagnostic and Tt Techniques and Category
Diagnosis
Diagnostic Techniques and Procedures
Diagnostic Techniques, Cardiovascular
Heart Function Tests
Angiocardiography
Ballistocardiography,
Cardiac Catheterization
Catheterization, Swan-Ganz See more. .
Cardiac Output
Stroke Volume
Cardiography. Impedance
Cardiotocography,
Coronary Angiography
Echocardiography
Echocardiography, Doppler +
Echocardiography, Stress
Echocardiography, Three-Dimensional +
Echocardiography, Transesophageal
Electrocardiography.
Electrocardiography, Ambulatory
Vectorcardiography +

“"heart function tests” [NeSH Ter
cardiac function test [Text Word

| search |

Epicardial Mapping
Exercise Test

Walk Test
Heart Auscultation

Phonocardiography,
Heart Rate Determination
Kinetocardiography.
Magnetocardiograph:
Myocardial Perfusion Imaging
Oximetry

Blood Gas Monitoring, Transcutaneous
Radionuclide Ventriculography,

Gated Blood-Pool Imaging
Ventriculography, First-Pass
Valsalva Maneuver
FOLLOW NCBI
AVS £ o ~™ =N
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« A0l et M F1YE= SO AHHE 2F MESLICHL T, SH07F EXHSIX| Y= E2
XHO2E MES 4= ASFLICEH XH0= et S BFE =B

+ SHl0l= PubMedOllAl ZA Al *7|RI="[Mesh] FAICZ BILICH HAMENT(Tag) [Meshl= SHIOE

AAMSH= HE0| QLICH XI0= [TIABIE &&561H =29| Titlelt Abstractoll sHE 7|¥=7t 7|xH=

=0t gASt £ Qo] FA| S =2 AuE FE8XMCE U2 o USLICL(0: refinementTIAB])

)

o7 1M &t I

[SHIo12H Xto10] M ojlA]]

= MeSH 7|&= FAE7HE R0
o mouse, mice, murine, mouse model, murine model,
= & Mice'Mesh] -
laboratory mouse &
AlSt "OsteoporosisTMesh] | osteoporosis, bone loss, osteopenia S
"Animal Use Animal Use Alternative, Animal Research Alternatives, Animal
3Rs Testing Alternatives, replacement, reduction, refinement,

Alternatives'TMesh] o =
minimize pain S

2.4.2. 4 A AXH(Boolean Operators, 22191 HAHX})
- =22 AMXE= AND, OR, NOTRE M HQIE ZAsh= sid E70|0, O3t 22 Aoz BHig
&= &L
osteoporosis ‘
AND: & Z7ig 25 B3 NOT: £8 HHoiE Re|

24.3.72 M (")
- = thof 0|Ao| iLte| ojn| T2 RO{0F & 1 ZS SEE ARRELICH

— "non—animal method", "3D bone organoid', "microsampling technique”
— 3D bone organoid2 ZAI{E 12451H, 3D AND Bone AND organoid2 Z4AH0| £3H|0f

w2 4 st

el
0]
rr
Mo
=l
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244 ZMEE ML
« PubMed?| ZE= M AntE W=2A »rg o+~ USLT
— Publication Type: Review, Guideline, Case Report &
— Gz He: SH Aol 7|72 XMEe £ US

= 1o
2.4.5.PubMed MY 0t HMA 0f|A]
+ Refinement ZAM ZHE GiIA| (mouse handling)

— ("Handling, Psychological'lMesh] OR "mouse handling'[TIAB] OR "tunnel handling'[TIAB]) AND
("Animal Welfare TMesh] OR welfare[TIAB] OR "Animal Use Alternatives'[Mesh] OR "Refinement[TIAB])

2.5.3Rs Y2 M At
« PubMedES EE3510] AN dAMSH AIIE 3Rs (Replacement, Reduction, Refinement)2 F£5}04
AHEBC}

o M 45l HEHO 0|2 AWICQ| ‘Literature Searching: How to Find Animal Use Alternatives'(https://
www.nal.usda.gov/services/literature—searching—animal—use—alternatives) 4&t7| BEHS
=E5tASLICH

2.5.1.Replacement Y& M
1) 12, HEA S =E Fel
» APRA|: A= HAEK|(OVX) *EPS-% DES HE & Ui

in
- A7MT: E0EE F Z2UAM AR XIZSEO| i RHAMS 0t
— MR 0HF = HA HR[SHo "‘E%é FE X2EE FH
2) 2CHA. 7iE 20t M F[9E M
> AZEM CHot JHEEZ 2ot 2F JHEY EX0t XY 7|HEE MAEILICH Ao
HESHE|0f0F & JHES MESHA MAsHOF JhLct,
— UHEAO| 20 M|2|: =X HEtAo] we At LIEFEHO]: intervention, Outcome, Treatment S)
— MIEX 20 M2 H2t ==20| AMoIA M2l E(¢l: 8mm, 0.05mg, 2 years &)

vitro / organoid 20| &XH5H=7+7?
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SEUALM R LRl

= MeSH 7| = SAE7HE RO
== 3 "Rats'Mesh] "Rat" OR "Rats" OR "Rattus”

frl= "Ovariectomy'[Mesh] "Ovariectomy" OR "Ovariectomies’

AlSt "Osteoporosis'[Mesh] "Osteoporosis' OR "Osteoporoses” OR "bone loss'
e " o B R tion" OR "B R tions' OR
SoH7} Bone RegenerationTMesh] one Regeneration” O one Regenerations” O

"Bone healing"

- o "Animal Use Alternative" OR "Replacement" OR
'‘Animal Use Alternatives'IMesh] P

3Rs Replacements
Replacement | "In Vitro Techniques'[Mesh] "In Vitro" OR "culture model"
"Organoids'[Mesh] "Organoid" OR "Organoids' OR "3D culture"

3) 3EH|. PubMed Z4AH

» PubMed?| Advanced AMOIA Z=FH AMZ ZIHSILICE Advanced ZME PubMed ZAZE Oz
‘Advanced” HIFE 2=ot0] 0|82 4 USLICEL A
A 0|2t ZFHME St History2 %[0 USLICE AMR2 JHEOICE SHO ZAM — X0
AM — 22| I ~AMZ TIELIC
A

> H EAOIM et SHI0= [Mesh] Eil1(Tag)2t S71| A5t HAS TIUSfLICY,

[PubMed2| Advanced ZiAH0j|A{ EXj|o ZHAH Of|A[]

National Library of Medicine

. = . f Login
National Center for Biotechnology Information

PubMed Advanced Search Builder Pu bm ed ®©

User Guide

Add terms to the query box

All Fields 4 Enter a search term

Show Index

Query box

)

History and Search Details ol, Download T Delete
Search Actions Details Query Results Time
#1 .- > Search: "Rats”[Mesh] Sort by: Most Recent 1,752,001  00:14:09

Showing 1 to 1 of 1 entries

® Query boxdl| 7|HE2t EiTE & U
@ 2=2|V 22510 "Add to History'2 ZAMAIS Historyof 2124

24



[PubMed?l| Advanced &

@ National Library of Medicine

National Center for Biotechnology Information

PubMed Advanced Search Builder

Add terms to the query box s
9] 2]

Title/Abstract - “Rat" OR “Rats" OR “Rattus”

Query box

“Rat"[Title/Abstract] OR "Rats"[Title/Abstract] OR "Rattus”[Title/Abstract]

History and Search Details

Search Actions Details Query

#2 > Search: "Rat"[Title/Abstract] OR "Rats"[Title/Abstract] OR "Rattus"
[Title/Abstract] Sort by: Most Recent
#1 ves > Search: “Rats"[Mesh] Sort by: Most Recent

Showing 1 to 2 of 2 entries

@ FieldsZ Title/Abstract2 le‘i
@ ™ A M MESE XAIHNE
@ R=2| ADD HEZ =&l
@ Query box0f| 7| =2t E{7t & &
® 2=9| "Add to History'2 ZdMAIS Hlstory01| NE

U JHE7E ORZE Z=&l610

> SHIOI2 XtHO] 7HES ORZ Z8f5I0 S= S(Rat) A SetS 2aiLICh

AOI| A XH10{ Z{AH OflA]]

Log in

PublfQed*

User Guide

O]

X AND

Show Index

® i

X Add to History *~

&, Download Delete

Results Time

1,532,179 00:17:23

1,752,001 00:14:09
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[PubMed?2| Advanced ZM0jIM F 7H=H2| FH|o{Qt X1210{ OR

National Library of Medicine

National Center for Biotechnology Information

ZHA OflA]]

Log in

PubMed Advanced Search Builder Pu bmed i
User Guide
Add terms to the query box
Title/Abstract @ || Enter a search term
Show Index
Query box
#10R #2 Add to History ~
History and Search Details o, Download  [il] Delete
Search Actions Details Query Results Time
#3 Cog b Search: #1 OR #2 Sort by: Most Recent 1925436 00:27:09
#2 @ }- > Search: "Rat"[Title/Abstract] OR "Rats"[Title/Abstract] OR "Rattus" 1,532,179 00:17:23
[Title/Abstract] Sort by: Most Recent
#1 vee > Search: "Rats”[Mesh] Sort by: Most Recent 1,752,001 00:14:09

Showing 1 to 3 of 3 entries

ro

@ History2| Search numberZ &t
@ Query box0ilAl OR Z&te =z
® "Add to History'2 =&t ZAAlS

QI-A-I%HI-L_| |:|-_

0

26



[PubMed®| Advanced &

History and Search Details
Search Actions Details Query

#20 > Search: #3 AND #6 AND #9 AND #12 AND #19 Sort by: Most Recent

#19 > Search: #13 OR #14 OR #15 OR #16 OR #17 OR #18 Sort by: Most
Recent

#18 > Search: "Organoid”[Title/Abstract] OR "Organoids”[Title/Abstract]
OR "3D culture”[Title/Abstract] Sort by: Most Recent

#17 * Search: "Organoids”[Mesh] Sort by: Most Recent

#16 » Search: "In Vitro"[Title/Abstract] OR "culture model” [Title/Abstract]
Sort by: Most Recent

#15 > Search: "In Vitro Techniques®[Mesh] Sort by: Most Recent

#14 » Search: "Animal Use Alternative”[Title/Abstract] OR "Replacement”
[Title/Abstract] OR "Replacements”[Title/Abstract] Sort by: Most
Recent

#13 » Search: "Animal Use Alternatives”[Mesh] Sort by: Most Recent

#12 e > Search: #£10 OR #11 Sort by: Most Recent

#11 * Search: "Bone Regeneration”[Title/Abstract] OR "Bone
Regenerations”[Title/Abstract] OR "Bone healing”[Title/Abstract]
Sort by: Most Recent

#10 * Search: "Bone Regeneration”[Mesh] Sort by: Most Recent

#9 > Search: #7 OR #8 Sort by: Most Recent

#3 e > Search: "Osteoporosis”[Title/Abstract] OR "Osteoporoses”
[Title/Abstract] OR "bone loss"[Title/Abstract] Sort by: Most Recent

£ » Search: "Osteoporosis”[Mesh] Sort by: Most Recent

£6 e > Search: #4 OR #5 Sort by: Most Recent

#5 * Search: "Ovariectomy”[Title/Abstract] OR "Ovariectomies™
[Title/Abstract] Sort by: Most Recent

#4 s > Search: "Ovariectomy”[Mesh] Sort by: Most Recent

#3 > Search: #1 OR #2 Sort by: Most Recent

#2 > Search: "Rat"[Title/Abstract] OR "Rats"[Title/Abstract] OR "Rattus”
[Title/Abstract] Sort by: Most Recent

#1 * Search: "Rats"[Mesh] Sort by: Most Recent

Showing 1 to 20 of 20 entries

» History £

Ol

MEL’l El'.
LICE

Z ATto| (Whownoad)S S2I5IH ZAMAIS Excel HAl(csv BRRNOZ LS
TIA 7:.*&'&, ZEAMUIL, AMZEAU(PubMed), BMXIE 7|IS5H0 XYt
<20l cigt 2ot H0IE Al S8 + o, H7o| FHY MAYS A=Y

AHOI|M £| 5 Z4AH 242 GllAl]

li, Downlead

Results
77

2,399,194
27,359

16,793

1,601,826

639,488

347,024

4477
53,921

34,436

32,075
142,750

127,220

68,466
34,333

13,886

28,623
1,925,436

1,532,179

1,752,001

@ Delete
Time
00:53:29

00:53:19
00:53:04

00:52:59

00:52:55

00:43:28

00:34:52

00:34:25
00:34:22

00:33:19

00:32:59
00:32:56

00:32:47

00:32:22
00:32:16

00:31:31

00:31:13
00:27:.09

00:17:23

00:14:00
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AISIIEIM 1A 213 ELO|

> XS ZMBls GIKll AQ =ASH AMOZ HOE 4 YALICH SIXIRH TG ZAE e
SRR =20| ZMEX| RAL, SEast 20| 20| Liet 4 iU OHE 50| PuoMedolX

HAZHM|0| %FE| Rat Ovariectomy Osteopor08|s Bone Regeneration In Vitro Organoid replacement
2t HAMOE USHA =M HMZANE 0O Z LIEFLL|CE O|FA HMSHH S2HT ({59t
Replacemento]| CHall ZES 4~ S&LICY.

> SloF 22 AN HMS AEHH HFHOR oot LS PAAI| BIS WIS 4 UBLICE HMS
MS +Uste Z20l= 9ot 22 WOz A 22 90| TMO| Jkssin, 4E ATAL)
A2 OfHe} 22 HAAIS KT TAEH S PUbMedOlA HH2 ZIAEE 4 UBLICH

ZAHAL: ("Rats'TMeSH] OR "Rat'[TIAB] OR "Rats[TIAB] OR "Rattus[TIAB]) AND ("Ovariectomy'[MeSH]
OR "Ovariectomy"[TIAB] OR "Ovariectomies"[TIAB]) AND ("Osteoporosis'[MeSH] OR
"Osteoporosis'[TIAB] OR "Osteoporoses[TIAB] OR "bone lossTTIAB]) AND ('Bone RegenerationTMeSH]
OR "Bone Regeneration'[TIAB] OR "Bone Regenerations'[TIAB] OR "Bone healing'[TIAB]) AND
("Animal Use AlternativesTMeSH] OR "Animal Use Alternative'[TIAB] OR "Replacement'[TIAB] OR
"Replacements[TIAB] OR "In Vitro Technigues'TMeSH] OR "In Vitro[TIAB] OR "culture model'[TIAB] OR
"Organoids'TMeSH] OR "Organoid [TIAB] OR "Organoids[TIAB] OR "3D culture'[TIAB])

4) 44|, 74N 2Tt 20

28
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t St OVX rat ZHOAM SRHHS FTlok= CHAst Hx|2 §EP7 PEEEXMo =z IBET
. Sawada et al.(2025), Jeong et al.(2025), Li et al.(2025) S OVX rato|A x|2SZ!
biomaterial & A| bone mass, mineral density, biomechanical strength7t 2 2I5HA|

E_n_aﬁél—llih MM OVX 2E2 SCESH S S70lAM et - etX EtEdo]
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» Replacement ZE 27/

— {3 H7} in vitro 22(hBMSC, MC3T3-E1, RAW264.7)S T %%6}04 J|M HES 28liE 5,
Zi4 F|A SSASOE FISELICHJeong 2025, Yan 2025), £ A= SU5H in vitro OfH|ZS
— in vivo &8 XM|AIE XE5tH Replacement?| EFEMZ SEEILICY

» Reduction ZHE =71

— MBHHATO M micro—CT 7|8t "WIIX|E} S0 Q0{(0l|: Sawada 2025, Luo 2025), ML =2
S22 EAX A™Z0| SEE0| SQIEL|Ct W2tA 7|E effect sizeE TSI XA S22 5
40| 7ksEiLct.

» Refinement ZE 274

— SZ0KShockwave) X|Z2XY HIZEH W(Luo 2025) E= 24
S=2| REHEZ zlAstet= Ag 4AS0| 0|0 = JUSFLICH
E0, 2=X Z2AI®(humane endpoint)S YEE 281 L= 710|=210]

o

Refinement #1212 &4gL|Ct,

ol dtA(Guozhu 2025) &
AL OHF| =7, TISH|
|o

41, o

9| 7|=of w2t 25t



O|A&ut 20| 3Rs HE

Z4AH C}

[ Ry B

HHIJ

A MRS Q0fsle TSl sAlTR MY

Il

4+ UgLc,

[BRsYL A ¥ Z2M|A: PubMed Deconstructing the Hypothesis into a Search Strategy]
At =R L AE e LR M 7|HE MF A B MR Qof
The Research Question Keyword Extraction Building the Query Reporting
[S8 &]
L‘@ ‘Rats’Mesh] . - o
o O s O ot ——
dHE: ZoEs o S“Ovanectomv“[MeSH] OR YHE =2S 2% in
I,E_%Ioﬂﬂ < _Tr (=] -gﬁ;'ZZfZ:LSﬁ.Ts?zND vitro 2 (HBMSC,
A= b HYF "Ovariectomy”[Mesh] (‘Osteoporosis MeSH] OR MC3T3-E1,
‘Ovariectomy" OR “Osteoporosis [TIAB] OR RAW264.7)2 TR

"Ovariectomies” “Osteoporoses'[TIAB] OR "bone loss'[TIAB])

AND (‘Bone Regeneration'[MeSH] OR 280101 718 B35S
=3 “Bone Regeneration'[TIAB] OR "Bone 5 x
[ Regenerations'(TIAB] OR "Bone = -
' o healing'[TIAB]) AND (‘Animal Use
is"[Mesh]
EVE b — T e e s o e 2025, Yn 2029

A\‘s“rnat\ve"[T\AB] (?H “Rep\ace“mem“[T\AB] 20175 012 £ in
OR "Replacements’[TIAB] OR "In Vitro
Techniques'[MeSH] OR "In Vitro'[TIAB] OR vitro 0fH|ZE — in vivo
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HAYY: 0| = o “culture model'[TIAB] OR 28 A2 X25/0]
A5 BOES |, o (B “Organoids [MeSH] OR "Organoid[TIAB] oo
2SR & 1 |2=| "Bone Regeneration'Mesh] OR "Organoids'[TIAB] OR "3D Replacement Horaete)
v—J 'Bone Regeneration" OR -+ culture'[TIAB]) Elg4S SEsI00
By
| , Ko Z4 EJIJ(TﬂQ)
S AMAL, T
[3Rs]
©90) 'Animal Use Alternatives'[Mesh]
—1 \&/ Replacement OR -- OR "3D  —

culture”

o] M 2t

[Replacement 2 A| 2t2% 2= Q1= HA X PH(SearchHedge) 2t 71/ E]

« Search HedgeZt EX ZN2 O Hals| F5|7| Y5l 0l2] THE ZHMAoZ HAZXIIt £E
ZMAIS OIS 5| ANDZ F7I510] sts FHO| OIS MFE & =2 & =7YLC
Replacement Z4AH0l| &85t 4 Q= Search Hedge OALE OF2iet ZHELICE. PubMed ZiAH A|
Of2li Search HedgeE =AISIH 20{E7| & &= USLIC

(Z|=ZAH) AND ((("Computer Simulation'[Mesh] OR simulation[tiab] OR "Cadaver'[Mesh] OR
cadaver(tiab] OR "Aborted Fetus'[Mesh] OR "aborted fetus'[tiab] OR "Culture Techniques'Mesh]
OR "Cells, Cultured'[Mesh] OR "cultured cells'Ttiab] OR "cell culture'ltiab] OR "cell cultures'Ttiab]
OR vitro[tiab] OR "Models, Theoretical[Mesh] OR model[tiab] OR models[tiab] OR modeling[tiab]
OR modelling[tiab] OR "ManikinsTMesh] OR manikin[tiab] OR manikins[tiab] OR mannequin(tiab]
OR mannequinsltiab])) AND (("Imaging, Three—Dimensional'[Mesh] OR three—dimensional[tiab]
OR 3D[tiab] OR 3—Dltiab]) AND (imageltiab] OR imagesltiab] OR imaging([tiabl))) OR (‘Animal
Use AlternativesTMeSH] OR "Animal Use Alternative[tiab] OR "Animal Use Alternatives Ttiab] OR
"replacement’[tiab] OR "replacements'[tiab])
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Replacement &2 =20|M XI5 AFEEl= £ 7|FE=QILICE Replacement F=A| ZAH A ofz2f

7|1Q=0| 712 1EfEt 4 UBLICE

Algae, fungus, hydra, plant

Anesthesia, anesthesia, anaesthesia

Animal testing alternatives, alternative

Anxiolytic

Artificial intelligence, Al

Assay, technigue, method, procedure

Autopsy, biopsy

Bacteria, microorganism, protozoan, single—celled organism, yeast
Cadaver

Cell, cell line, cellular

Computer aided instruction, computer assisted instruction, CAl computer AND (simulation OR
application)

Culture (cell, tissue, organ) Digital imaging

Environmental enrichment

Euthanasia

Fish, cephalopod

Insect, invertebrate

Isolated (cell, tissue, organ)

Mannequin, manikin, manikin

Membrane, organ, organelle, slice, tissue, tissue equivalent

Model (animal, cadaveric, interactive, mathematical, statistical, theoretical), modelling, modeling
Physicochemical systems

Plastination

Prediction

Replacement, surrogate

Simulation (computer)

Software

Structure — activity relationship

System

Train, educate, teach, instruct

— three—dimensional OR 3D OR 3-D AND (image OR images OR imaging)
- Video

— Virtual (surgery, reality)

— Vitro (AND method, model, technique)



2.5.2.Reduction & M

+ Replacement?}t S5t ditHo 2 XISHE|H, Reductionz} 2 MHEHE X|ZEHL|C}.

1) 180, 287 2E He

=

DHOIM FE 5184 HZEM(myocardial infarction) XI2SHe| S1E HIHE M,
E% ¢§ £ 4 Q= HEEEH(imaging/functional assay) 7|8 HT M7= 7HsSH}?

2) 2EH7, WL 2T HA 7|9I= M

2= MeSH 7|9E AL 7HE X0
s== "Rabbits TMesh] "Rabbit' OR "Rabbits" OR "Oryctolagus cuniculus'

"Myocardial Infarction" OR "Heart Attack" OR

25t "Myocardial Infarction[Mesh] schemic iniury’
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EEELEEES

XNZEE0| EH X0E 42 iy Ad2HS Zee » JASLCH AESHu 2HEHK]
XE2S2 | ZZEoZ MASHOF BiLIC

Tt treatment, therapy, drug S2| 7|¥=Z MESHH Y 0{7 F2te =22 XM2X 2|
EILICH b, Aol ZEkeEX| 2 Zat LHoA Eelsks 22 AAELICE

"Animal Use Alternative" OR "Reduction” OR

"Animal Use Alternatives[Mesh] " .
Reductions

3Rs "repeated measure’ OR "repeated measures’ OR

Reduction repeated sampling

"Magnetic Resonance Imaging'[Mesh] | "MRI" OR "Echocardiography" OR "imaging"

"Ventricular Function'Mesh] "Ventricular Function" OR "functional assessment"

3) 32|, PubMed Z4AH

» Replacementdi| MIAIE! HHHS E1T5H0] Reduction AME ZISSILICE Ol MAE 7|9I=0f w2t
et IS ZGAA ol AIGLICt

("Rabbits'[Mesh] OR "Rabbit'[TIAB] OR "Rabbits'[TIAB] OR "Oryctolagus cuniculus'[TIAB]) AND
("Myocardial Infarction'[Mesh] OR "Myocardial Infarction'[TIAB] OR "Heart Attack'[TIAB] OR
"ischemic injury'[TIAB]) AND ("Animal Use Alternatives[Mesh] OR "Animal Use Alternative'[TIAB] OR
"Reduction'[TIAB] OR "Reductions[TIAB] OR "Magnetic Resonance ImagingMesh] OR "MRITIAB]
OR "Echocardiography'[TIAB] OR "imaging'[TIAB] OR "Ventricular Function'Mesh] OR "Ventricular
Function'[TIAB] OR "functional assessment'[TIAB])
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4) AEHH). TN Zt 20

ClS2 ME AM S 7|a6t= At0|H, A7XPIL AN M2 faist = O W8S 7Isshor giuct
» Reduction =71
- E7| M 220N AT MESTH/MR §)2| BE ™2 Sl Y JHHIE FXok= O+ AA7t
7ks8h0| E_._E|O1 USLICHFeng et al,, 2014; Huang et al,, 2017). s AF0M= S ETIE
042 AIZOfIA Bt § %.:. ZM, AIZIEE CFE S52 AEe Zeds S/sU Tt
— 2 i':'(Genoves . 2020)0f =™, 537t —’T‘-&* HEHS Solf HiEHe=E X2 EJ| £2
MM U= I M 2 E% T=oI¥CH, Ol= 2 AF0AM SRS Tt S= AR I5t7| ¢let
DE MEHO| ZHZ EESIRIELICY
2.5.3. Refinement
+ Replacement/Reductionz} SISt diHo = RISHE|H, Refinement 22 MEE X|ZeiL|C},
1) 1°HA|, &A= 22 Hal
» ARFA: JH(dog) PR HEYE = FUENH XZEUE I I, £E5 - AEA - SHIUS
Z|ASI6H7| I8t Ot - TS - SHEE! - Al& 7HM(refinement) BHEHS 2401717
2) 25471, JH3 T 2 7|9 M
= MeSH 7|2/= SAE7HE R1H0]
== 3 'Dogs'Mesh] "Dog" OR "Dogs"
=) "Osteoarthritis TMesh] "Osteoarthritis" OR "Osteoarthritides"
INES "Injections [Mesh] "Injection” OR "Injections”
R o "Animal Use Alt ative" OR "Refi t" OR
Animal Use Alternatives'Mesh] |, n.|m "e ernative elinemen
3Rs Refinements
Refinement "Pain'IMesh] "Pain" OR "Pains" OR "Analgesia’ OR "Anesthesia’
"Stress, Physiological'[Mesh] "stress" OR "gentle handling"
3) 32|, PubMed Z4A4
» Replacement/Reductiondi| HMA|E HHHS Z5t0] S HAS ZISHSLCt Ofgfe MEE=
7|1H=0 w2t Aot X|E ZAMAL oA LT

('Dogs'Mesh] OR "Dog'[TIAB] OR "Dogs[TIAB]) AND (‘Osteoarthritis'IMesh] OR "Osteoarthritis [TIAB]
OR "Osteoarthritides'[TIAB]) AND ("Injections'[Mesh] OR "Injection'[TIAB] OR "Injections'[TIAB])
AND ("Animal Use Alternatives'[Mesh] OR "Animal Use Alternative'[TIAB] OR "Refinement'[TIAB]
OR "Refinements'[TIAB] OR "Pain'[Mesh] OR "PainTIAB] OR "Pains[TIAB] OR "Analgesia'[TIAB] OR
"Anesthesia[TIAB] OR "Stress, Physiological'TMesh] OR "stress'[TIAB] OR "gentle handling'[TIAB])
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» Refinement =74
— Z|I2 anti-NGF &#(bedinvetmab) £0{7t 7 ZEEYE SE1t 7|5 Xste Rt 7Hiletn &
13| F2 227} 7kssto| B0 E|AELCHCorral, et al. 2021). &2 S0 M= BHE NSAD F0{0f|
M2 BX2E £0|7| Qo 317F= anti—-NGF &S 1At RSTEFO 2 ARSI S C,
— EP4 A& Hl(grapiprant)= meloxicam CHH| & & & ZHOA S48 Aot E0E|0f
(Cassemiche, et al. 2024), 2 HAFA = =7| 3-5U7t opioids + grapiprant H22 7|2
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[Reduction/Refinement Z4AH A] 229t 2= Q1= ZHM XSt (Search Hedge) 2t 7 19IE]

=
+ Reduction/Refinement ZAH0]| £:&& 4~ Q= Search Hedge GllAl= Of2iet Z&LICE

— (2|=Z4AM) AND ("Pain'[Mesh] OR "Pain Management'[Mesh] OR "Anesthesia and
Analgesia'[Mesh] OR "Analgesics'[Mesh] OR "Analgesics'[Pharmacological Action] OR
"Anesthetics'[Mesh] OR "Anesthetics'[Pharmacological Action] OR "Animal Welfare'[Mesh]
OR "Animal Use Alternatives'[Mesh] OR "Stress, Psychological'[Mesh] OR "Stress,
Physiological[Mesh] OR stress|tiab] OR distress[tiab] OR pain*[tiab] OR analgesia[tiab] OR
analgesic*{tiab] OR anesthesia*{tiab] OR anesthetic*[tiab] OR welfare[tiab] OR alternative™{tiab]
OR 'Disease Models, Animal[mesh] OR "animal model[tiab])

2 Zle £ 7|/E QILIC} Reduction/Refinement

— Adverse

— Analgesic, hypnotic, sedative, tranquilizer

— Anesthesia, anesthesia, anaesthesia

— Anxiolytic

— Assay, technigue, method, procedure

— Enrichment (behavioral, behavioural, environmental)
— Euthanasia

— Experimental design

— Handling, housing, husbandry, caging

— Invasive, non—invasive
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— Monitoring device

— Posttive reinforcement

— Postoperative, postsurgery

— Reduction, refinement

— Restraint, restrict, immobilize
— Train, educate, teach, instruct
— Welfare, pain, stress, distress

ot Xote =72 EEE 4 USLICL PubMedet 22 TZ HIO|E{H|0|A
#= giX|TE X7| B CHAOM 3Rs RAE HHEA| SOISIALE 22 F|Y=E SHEGH=
Ol =20 gLt
zl-_Q_ 7|_of =Q 7|o
— A IHE HE(SRFNIE HEEE &6, 7HEE MeSH, X0 7|I= Fst7))
— 3Rs HT0IA & 0_6 Of et &= HIOJHEWI
|

[

{0
ol

i o= ooz
o L] |"|I:I

, TAHMOZ, MAs|" 25l ZETER HYS olH E2 ZUE US 5 USLICH ofH

OIAIE & 4 Qlom, H Ho| Zlojot SE ZulE HESHH 2[X9| Z1tE Fot7tof ghct,

— [ARZ=H|]o CHEI SSAS D 225 Replacement - Reduction - Refinement ZHH0| Al ZE5H0F
o= 2812 —’T‘—’F_oH FNL. 2AE0| =1, IEHEQl @R} gle 281CE XAl =11 0]of| CHaH
SE™4E 20| MAIGH M. PubMed, ZA! sh& £X{, 3Rs &2 HER 7|Ho 201 MIAIGH FAIL.
2} 2812 DOl E= E'ELE ZEtetn, ol & AloZ Helsi FAMIK. [# +X] 1) Citation (PMID/DOI
IS 2) 2= HEH(3~4F) 3) 3Rs LS LIES LAUSHFTMIL.

A= 281 7|8t JEE Q0ksh= o 0 RESIX(TH TS SHAIZ QlsH BtEA| AS &AL ZeFLch

— 22} siM(hallucination) Z=2|: M83 A7t MX|Z ZRHSIK| 42 HIO[E{LE AMMDt CI2 FHEE TR0
A XME 2= AnE MYsk= SN2 2t sidolata g & 2810d| DOI (Digital Object Identifier,
CIX2 24y &!Hé't'.ji) %'3 = %‘1% H7lotn, i HMES AH &elstn HESHOF &

F

canine < rabbit 22 == A7} US

@
D
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D
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0%
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o
[0}
[0}
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2N, AMAS A= A X 2x31Qt ‘ofo|C]
2 HtEA| PubMed S ZA! HEH0A A
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= xpAafof B,

o|>1 =)



2.7.4USE Y YL HMAL PubMed Search Hedge
+ PubMedOllA E8% 4= QU= AMSSE S ZMA o AIQLICE ST ZMAIS J[dtoz TRS 7|9I=ES

[ R B |
It 4 UsHct

— "Cats'[Mesh] OR cat[TIAB] OR cats[TIAB] OR feline[TIAB]

— "Dogs'[Mesh] OR dog[TIAB] OR dogs[TIAB] OR canine[TIAB] OR canines[TIAB]

— "Guinea PigsMesh] OR guinea pig[TIAB] OR guinea pigs[TIAB]

— "Mice'TMesh] OR mice[TIAB] OR mouse[TIAB] OR mus[TIAB] OR murine[TIAB]

— (("Primates'[Mesh] NOT "Humans'[Mesh]) OR "non—human primate'[TIAB] OR "non—human
primates[TIAB])

— "Rabbits [Mesh] OR rabbit{ TIAB] OR rabbits[TIAB] OR lagomorpha[ TIAB]

— "Rats'[Mesh] OR rat[TIAB] OR rats[TIAB] OR rodent[TIAB] OR rodents[TIAB]
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Principles for Establishment of Humane End Points

1. There is strong evidence that animals experience pain and distress in
situations comparable to those that cause pain and distress for humans.

2. Death or severe pain and distress should be avaided as end points.

3. The earliest possible end point should be used that is consistent with the
scientific objectives.

4. Studies should be designed to minimize any pain or distress likely to be
experienced by the animals, while meeting the scientific objectives.

5. The duration of studies involving pain and distress should be kept to a
minimum.

6. Pilot studies should be encouraged as a means of determining morbidity,
time course of effects, and frequency of observations required to set an earlier
end point.

7. Before commencing the experiment, agreement should be reached on ()
appropriate end paints for the study and (i) the person or persans to be
responsible for making the judgment that the end point has been reached.

8. Ateam approach should be used, employing the professional judgment of
the scientist, veterinarian, animal care staff, and ethics committee to agree on
the appropriate end point for the study.

9. Research and animal care staff must be adequately trained and competent
in recognition of species-specific behavior and, in particular, species-specific
signs of pain, distress, and moribundity.

10. Animals should be monitored by means of behavioral, physiological,
andlor clinical signs at an appropriate frequency to permit timely termination
of the experiment once the end point has been reached.
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> SEQ A0, 2=, XY A, Zd|et 25 2 S8t ol FeH Y
S)2 2 2SIo] S22 UY HEiE 7hsdhs Y

> Tk 157, DIS(1E), BAGE), HIEsE)CE Tt

AN| AEfE
(Body Condition Scoring)

> S20| oF B WS HAs6I0! 55 WS Wkl Wy
> Tk 02X, MY EE S5 YS(0), FSE SE(1H), 0P A
s5(E)c=

535 sRI:
(0ll: Grimace Scale)

P S=2 SE 1SS MAXNCE HItstr| st HeHE =X 7[Ht9|
s iMool Ak X7 MIS(CHEL o1 B4 2 S5 30 met MeHEs 8610
(Scoring System) =0e
> ot MBHSL (Y, =1t F), Y5 52 0~3H2=E AE5t0{ ¢H
H+E Zofet 4 OEtAL HE
- ot B0 ME QX ZSEAIE A 7|E9| A= a2 &aska o+~ USLICt
A4 B4 HMZEO} olEX ZRAH
_ =0 o o/ = sl= 742
Z2(Tumon)2| - Ojst - =2 Y &g SS0I XIS 10%S Zafok= 39
37| "M ol22|=0 ) AlS — TAL 2, HY S22 AlEL S HFol
|- — 5lo|=€2|=0KHybridoma) Ag xRt 2T<_EH8PE 2o
AlRHX G —Z2Ho| Mo| £z oY 4EE | - HHAESS 20% 0old =245l MBS0
AEA XS 2A Al LAE= BR
HIll == — CHUISH A+ 20f — SRIXMIZ U= AlZH0| B7tstE B9
- URMAA: 2F0| A X|AHL H2MO|
Azist 7| E= | - SHA™ O[S40 2azl= 82
Tilof 2ot B | - TIY He Rx A — 35FABA: 3T (Circling), W=(Biindness),
X|0H(Dementia), ZZ(Convulsion) &
— 2to4EI5 o1
- = OooOo=21— — _ Mx= D A~R =
NH2S — BHAIHTIA|S MXIFOIM A2 4~6C Xt
e I Sy | d
=o(| oluts _ T A o EXIXO| QAISAIS
AEH(EEAL ) LIEHH B2
EX: SEHEMEAER SEMERI|IBS(ACUC) EE2F7I0|=2121 (2023.12.26.)

% 1 Xz =Ml SR AI™0 chet HE

3Rs—Centre Utrecht Life Sciences. Humane endpoints in laboratory animal experimentation (https://
www,humane—endpoints.info/en)
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HIZSXR! f2ho]: 2 &2 A, HE E, /2 2HIS, HIZYXR 1M, SSHE S)

HIZESXRl s Halof: SXUQ| 2, LS| A, X7t all, +X| 1 S%I0|7Lt 20| Es
U= JEH, AAFX=0l thgt ol YiS 5)
MAl D2}
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N
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[E} (Scoring system AMZ (EEHE) — HIIE=E £ 5014 E£= & S=20{|M 30| LIE AL 2}
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AR 2 : QIEEDl SRAHS X8 4 gl A2

[—
OlEXo| ZRA|MS AHEERY HAES I6H0F SIEE Q=X ZRAEE HEY 5+ g2,
st A o1l g o, HIAREN(moribund)oll OIEXCHT HEHEH 202 7H5stn, QIEXoR
S =2 T HAL aT /= OJEMI'% &@%:.I'
QI &0l ZRAEO| MEEAL MESE 0| & CAIZO) BH2 QtAARSHN EoHat xxlg
Zeti= MR 7 iFtEz Bl A=K SRAIMS BHSHK| =
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[2HIAHS SIS OI(ICLAS) QH2HAL 10CH 141]

1. 329 dd= SZsloF & moll= F gt
ZZ(highest respect)& HIEICZ 0|F0{X0F
it
T 7 ; 2. OtZtAt= SE0|A ESO|ILF IES LXK
Principles for Animal Euthanasia o h_; SEOJL f o2 It 1°= = I
™ ——— St A== Sl=0 &&= F00F otH, S=S0iAl
1. Whenever an animal’s life is to be taken, it should be treated witl =
the highest respect. 7}78 &l‘%_ %%I’.f ﬂ%% %tgol-é tgt'g% 02
AFZ3HOF S 3
2. Euthanasia should place emphasis on making the animal’s death O} A} HIEHO = | OJAl AAIS O = =
painless and distress-free. The method likely to cause the least pain 3. _JﬁM TS =2 —_l == & HOF :;EJ
and distress to the animals should be used whenever possible. SHH, O|0{A AE EE SEMEX|Q} 25X R2 g
L 7159 A2 0|0{ X0} ST 3
3. Euthanasia techniques should result in rapid loss of conscious- 17152l C_’ = |01%40F 2 ) E;
ness, followed by cardiac or respiratory arrest and ultimate loss of 4, QtEEAL £ A S22 EX™(Restraint)g 5
brain function. F|As5tn, JAIS 97| Fo| S20| FEsts 2
S A =l=lA}b = oH
4, Techniques should require minimum restraint of the animal and SRt AERAE F|ASISHOF ST Al
should minimize distress and anxiety experienced by the animal, 20| = i Lto F{ZEAE 7t
before loss of consciousness. 5 &=° O(_SpeCIGS)' f Igfge), —eco HHeatth)oi ol
(e ZAESE QR=IAL RS ARZaHOF SIC c

5. Techniques used should be appropriate for the species, age, and 6. OIZIAl © ARIZ X 2l57| Fols HEA|

health of the animal. _ o -
S=0| Atdet HS =felslof ottt

6. Death must be verified following euthanasia and before disposal OIZIAIE ABHSH= AlZIS [l CHal =25
of the animal. 7. |__—| = T_ool"t. |'|:||_ _l'l:loﬂ HOH 6|_o|
SH|0foF SiCH (i) 71E S0 |T QIEFQI
1. Personnel responsible for carrying out the euthanasia techniques HItHOZ OIZtAIZ2 £8li5tT (”) =20 =4
should be trained: (i) to carry out euthanasia in the most effective R — — -
= S 2 = I o| XISZ O|AISH A
and humane manner; (ii) to recognize signs of pain, fear, and &8, 3%(Fear), 182 Y2E M £
distress in relevant species; and (iii) to recognize and confirm death QlO{oF SHH, (i) Al HEE Xst5| Slolst &~
in relevant species. 9l0{0} BiCt
8. Human psychological responses to euthanasia should be taken 8. OtZtA} TEUA L3RI AlZ|™ HIZSES

into account when selecting the method of euthanasia, but should

=| = o l=g=—| E =
not take precedence over animal welfare considerations. H2sHoF otX|2, SE=XI0f thet a2

0| =|o{M= 2tEIC

9. Ethics committees should be responsible for approval of the 0. T3 HE0f| mat IACUCS QA B0l CHEH

method of euthanasia (in line with any relevant legislation). This =

should include euthanasia as part of the experimental protocol, as £9010| =Ql0| ULt SZSASAHZIM0|| AL

\;iiltlr::s.euthanana for animals experiencing unanticipated pain and HHHO| 3HE|0{0} 5HH, O ANSIX| 28t nET}
552 71 Y= S2LS NHS ywyoz

10. A veterinarian experienced with the species in question should OlZtAlSHOF ST

be consulted when selecting the method of euthanasia, particularly = x o o S o=
when little species-specific euthanasia research has been done. 10.Ed 32 30 g =28 A7
OIR0IX|X| 2Us B2 2 5= 30l U

A3i0] QU= SolnfoL MErSIOl KRt ottt

OF2tA} EiHo] MENS oA AM M SB0| Falste nE0| MTof ol ZHELICL A7 2, 52
Bo| Su, WHEH|(HY S)0 et MG JH5S ORI W] Yabl 4 Yooz AT 0l
B3| 1245101 B0l 7H3 ABtt OF2tA WS MedsHoF BLIC,



SEUALM R LRl

« JUHOIA ARSEl= QtEtAL SiHE 7| 3tetA
SR F2LH, 7 E&, S 3t Y, 7% Mel, SEKte| =0 w2t MESH HHES MEts)
SiLich

« 2| 7IZ(AVMA CIEAL 7H0|E2}01 2020, CCAC QAL 7H0|=2t21 2010)0f mE2H SZoi|7
XME 7ts8 QAL 2 51 Ths(Acceptable), Z71E 3 &(Conditionally Acceptable), 51&
=7HUnacceptable)2 T12&|H, H7 SM0t S5 & E42 T2{ot0] XESH ALE0| AHEELICL

ot xg Jhss oAl g st 52
- UE(0HEIA) AL
st 7ts — Barbiturate7l| 2422 Ot 82| 2~3t FH(HE)  ZE 52 30 Mg 7ts8h
(Acceptable) —sH2lA OHEIRI(G): Ketamine+Xylazinedt Hg) | 7H OlgXQl Qo &

o= 03 Sl 5tf Fof B

- O|AFSHEEA(CO,)
— LM T 22] AMEEl= Y

ROl X = = 45 A [ Dl-_?_év %ﬂEv 7|L'|E|j-,
—7IA T A (BE 30~70%)E ZES 4 U=

_ E7)|
2ll=20|E] AL B
- 3= 3 4 Ag(Uolol M2 == Al 1
- SUOEH oA, 2=, 7L oo,
— HZx gia HE(ET) &7, HHIF 7kg DOITH
« Aot AEl(deep anesthesia)ollA 2f2 = S2|X
H e
ZUR 5 o
— A0HE| HEHOIA BSFEE(1~2mg/kg KCL) F0 E7|, M, =HX|

(Conditionally = )
Acceptable) — Aoty MEjOlAN & (Exsanguination) Ee=

7HE(Thoracotomy)

OrRA, e, HBAE(MS

. Sl YH(Ts, A5YE 5) 200g OI5f), E7I(HIS 1kg
ol =N A sfelN TES0) ok e Anet | O
FE{0|LE Eofo| TR 3P IHmA/BAE: FS
- 23215 TR} Al 2009 Ol & it
— ABs=0] Bt510] AL 7K Do A
20| WoF HHELF A%
— BIR up ) () SZe Mo 43
5171 o4,
512 271 * Ether
. UMSIEIAE 023 EA
(Unacceptable) . NZZ RIS CHE AIR £

EX{: AVMA QFZIAL 710|=E2121(2020), CCAC 2t2EAL 710|=2121(2010)
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+ AVMA Guidelines for the Euthanasia of Animals(2020 Edition)

« ARAC, Guidelines for Euthanasia of Rodent Fetuses and Neonates, NIIH, 2016.

« Clarification Regarding Use of Carbon Dioxide for Euthanasia of Small Laboratory Animals
+ CCAC Guidelines on Euthanasia of Animals used in Science 2010
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+ Former laboratory dogs’ psychological and behavioural characteristics, Veterinarni Medicina, 67,
2022 (12): 599-610

« The 4th R: Rehoming/Retirement/Release, OLAW Online Seminar, June 2019

+ Adoption of research and teaching animals, AVMA Policies, https://www.avma.org/resources—

tools/avma—policies/adoption—research—teaching—animals

Adoption: The Unrealized ‘R'?, Lab Animal 32, 7 (2023)

Adoption Options for Laboratory Animals, Lab Animal 32, 37—41(2003)

+ Rehoming of former laboratory animals, Opinion of the Netherlands National Committee for the
protection of animals used for scientific purposes(NCad) https: //english.ncadierproevenbeleid.nl/
documents/16/7/19/adoption—of—former—laboratory—animals
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2.3. SELHZE(3Rs)0fl WHE CHOMH HEHAM
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ANES U SSMSAN HE 8 =2EX|Z Dofet AR
4 MHST Y= 9 okt
5 S=2% 8 8l =Xt 10 CoHNER| 2 =4Arst
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Eg — oH-g
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(IBC &Q1HHS: 2025000 ) Al
824 85 3110 - D(ﬁi&rﬁmﬁ ol S g@%%g—axr) 3
_ HAH - X
= o o x5
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.« LMO Qtxztz| S20f w2t IBC AlTHS = AQ0IHSE 3101510 7|XisHOF BHL|ct L
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Gotoll et LMO HTA|EL| HEFHSE0l e FE = 2siof L
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3.2. sl == Z(Species)zt A= (Strain)2

- oliig Aol ARESaixt She HsE2l &, ASo et EfddE FAMez 7|ssta HLHE mhat
dE, 2= HAIE ZE6tH ds=2 MR AfE HMAISHOF gLt
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Zojct enfalz Feik maIMRAH 2 x 60ta) + Al ATk o] 2t 2 10kIY £t5t04= 20ta] £t

& 140t2)7} Besict
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+ Recognition and Alleviation of Pain in Laboratory Animals, NRC. The National Academies Press.
+ Swine in the Laboratory 3rd edition, ACLAM, CRC Press
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2.1. SEAE M| ME 257 [sESAMAGEE S-S HOAK]
[]71= S5 0 7|=atst B 5 shadi—t
L] &Yst (] H| e ARA LA
[] A=t Sotint 2= L] LHEH|AI/THAL
[ A18A (1 427 [ 2H O 8 = )
(527 * 3= 5877, si= Ash Aol =3
[1Zt2 Zelst Ast7|A (] CHE|A|(multisystemic)
=W [ dzsl/s=dtssl/s=t
L] HAA| ]
S H SBAF 1 7|[NATLL AN A0| 2E X [E2HH S
L (AR & LT (AR &2247| &e TR, =, M)
(A2 ZE CJ (AR L2 7 |2 2 SECHAL 2t
[ (AR Al Het L] 2f Athot 2tHE 2ot
[ (AR A8 2 "AIEof [1s= 24 2 2=t
L (AFE) = S&of RN
LI (AF) 7t =&t Asp |7 [] &y i
LT (AR 2E27 Zet [JAE &Y
[ (AF2) oY 2et [ HIA =dst & etd=dst
[ (AR Bl AAA| 2iSt (HAMo =2 QS MB0| ot &pHATSH)
LIALZo|Lt S22| 7AZ0|Lt EXIE et AiietdE s A
[1& HES 2Igt A+
[]Holst ¢ A4
FUKHS YA SSHA
1 71EH( )
(] R0l QAL CHESH| I8H A AIE (regulatory test)
(] &222|(batch safety and potency testing, pyrogenicity testing Z &}
[ &51} LA HIAE(efficacy and tolerance testing)
[]ef2|etE =alst =4 3 CHE QR "ot
L] QN k= 2 HEO| E Al L] ASX 23 HEo| 2 Al
[ S2 U= o HE| mE Al [ AIE HH HE| TE Al
L] o=7]7| & HEO| [E Al LAl 2 HEO| 2 Al
[ 3UE eiE2 & HEo| IHE Al []3HE 23 HEo| mE Al
[ AZ BESH &3 HEo mE Al 171k (
L] E0lM F&ot= HEESH S HEX A
L wgo|Lt =&
IEells pREells BEEPNini =l B )
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2.2, SEHY SH| ME 27 [MFQAAZTATA 4 EnArE]
A

ol (Aot - Blop [ olofelz mERT
(A [ Mgojorz (] ntefel otipta| - Exp)
BTN [ 22717 |(ZIE17) ) a BIAE obdOlRlereT )

2.3. SEAERE|(3Rs)0]| M2 CHAHH HEZM

SSE4AE M PubMed []st=stadH LI 71EF( )
o1 ALTBIB—Alternatives to Animal Testing [ ] NC3Rs
=" [JCCAC 17|} ( )
3Rs K ZMY | A [ 2SS HHAIEHASME (KocVam) []OECD Guidelines for Testing of Chemicals
] EURL ECVAM DB-LAM (1 71EH( )
_o | [INorecopa [ HSVMA
u=
[ InterNICHE (1 7]Ek( )
o4710| E0|A .
—_rlxl < SARS—CoV-2 Therapuetics
ZHof
i Replacement Alternatives to Animal Testing in Therapeutic candidates
] THoj P Alternatives to Animal Testing in infectious disease
(Key words)
Reduction
Refinement

HE ZAKol (370 0JLH) 2025.9.XX.

N
N
0
I
>
oo
1o
1o
1
o
MIE!
0]
X

SARS—CoV—2&= COVID—192| QI HIO[Z{AZEA 2020 MIAIEZAZ|F20| 2o MR MAZUCE
M22 HO[F| XI&X Soi2 Widlo] Radnt F7| HY o /g 242 &5t Q. 0]of w2t 24Xy
& 21 Holof chsh EurHQl X|ZME LSk 20| i< %Rofﬁf

Al
.
&
]
==
S
S
=
=
S
(=)
|
=
Al
A
i3]
Z|
s
=3
]
(=2)
|
=
S
S
=
Al
)
&
2
Al
B
=
x
=t
3|
a8
Bl
2|

HO|2A Mot £E5 Tafet off, Al JHEkEE ofL 2t XIZA(Q| Al&st JHE0| ZaHolct. ol2fst %@(HIM
SARS-CoV—-20] Cist MNH-a2| X |2 52 HIlok= 2 3+ == 2|9|E JIXICt tHEE2| Hio|2HA
SHHO|7L "I 25k X|IZA| 2 gM JHERE oA Bt== E40| QAo 2Lt MNH-aol| 9|oH
SIHE T M HAELZ 2 SHHO|E Rt Ho[AN M= stHo 2 AEat 4~ QUCt

2 79| EX2 COVID-198 Zdtel &% S57(7 Hoel ZEEeto thdlst X2 7Y 7tsd2

@&ot= Of Ut

- (SEESH, MATR(SELFC| #7)
- [SEESY AYY, M1 X(ESSHER2IEEC 2Y) 0 R E2H A-bTA M3BE
- TUSE0| 2E EHE H212(0IE X ED)
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3.1 MBSE (1) *MBSE B/7IS0 274 O[AIQ1 B =7 =Y
oA el O E7 0| M=st SPF ] Z=SPF(Clean) [] YgHConv.)
sezs (O Oex Oso | S8 DI7EH )
(] 7|EH( ) e barrier [ Semi—barrier7t< [ Ht
A = C57BL/6 T D ( )
LMO (RHXK)
M =N MEOMEZ [ JABSL1 [JABSL2 []ABSL3 []ABSL4
oS | (BC A0S : )
Az | g 2140 apss |JAECRIERIN S2E dasEExt
2525 (R : 000)
XIS /Lto] 18~25 (g)/ 56 (F) °= [ 71Et( )
3.1. M52 (2) *AMBSE B/7I50| 274 O[AIR1 B 7} &Y
o0RA e JE7| 0|25k SPF [] &SPF(Clean) []&HConv.)
sz [ COexl Cesol | 583 |7 )
O] 71EH( ) . barrier?% [] Semi—barrier7t< [] 8
A E | KI8-hACE2 Tg (Based on C57BL/6) | | Q7| ( )
LMO | Ki8-hACE2 Tg (REXF) LMO
mEENE Az |[1ABSLI [1ABSL2 [ABSL3 []ABSLA
g2 (BC &QIHS @ 0000-00) =T
g8/ 5 %:180 AlsiEg ] AZCZTHA 0| SEE AHSESSEA
Soos | (AR 00)
HS/LO| 18~25 (9)/ 56 (F) o= ] 71Et( )

2. S|EF == Z(Species)}t AIS(Strain)2 MEHSH

ok

E|x-| 0|_n_(oq_—rLo| M= F -I (05 LIPS -I 7(1|)\|)

[y

3
B MSI0ME 890! SARS-CoV—2 X2 S& SRS UZst1, 35 X|ZA| HUZo| &t ThsMe
SOI5HIA} SICH HIO|2A ZHol| thS X|IESS L SIIBAE in vivo AT S2IE 4 Qloda in
vitro &@ifte 2= 0| CHAMIE 4= i O0RAE Q7 Z=LHHI0[2{A ZFES0) et SubA Al 3
o =
=2 o

A= U SI8 0 SEU2 YBEin, B WHE B4 SARS-Cov-2 A=A F2 55 Wi
LOSH sy MBS HES 4 US HUOE J[fRit E5 JHsE Wl LM in viro 2AIS Ha5io]
MHSZ0| AL U BMS FAsH |x olct.

C57BL/6 7152 ZELiHtolziA WA 5 Trtol Fo| ALBElS OleA 2WE Uax Urt &2

A0 A= “Conserved and novel mouse CD8 T cell epitopes within SARS—CoV—2 ~r~rvnvnvns ™
BXXXX . DXX et al., Journal of Immunology, 20XX)& Z&f18ISiC}.

S SARS—CoV—2 &0l et Hlo|2A 5E SRlst| flol hACE2 JZTSNRAS ARSSIALCE
ZENESHOZ2E “The pathogenicity of SARS—CoV—2 in hACE2 transgenic mice” (LXX BXX et al., Nature,

20XX) 2 “Full efficacy XXXXX by the SARS—CoV—2 XXX in mice” (AXX LXXX et al., NPJ XXX, 20XX)&
2ESIAC
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K18-hACE2 SZETSOIRAE Q7 ACE2 &4 2&i0| HIU|MZo E0|Moz RELEE MHAE
DEZ K18 TZZ2H0| 2Jsi hACE2 SMXI7t S EICE K18 T2 HE= 7|= AIMIE (T, M2 A=
HMeNE =shste] 7F AMZE EE S o2 e Z7(9] MU|EZ|oA Zst TAL 28t QFY A SRt
U2 Rrots W= YA QUL
metM 2 AeoA= C57BL/6 7|8 HETHeINIRAE
CoV—2 HO|Z ZEo| tHsh LtEtH=

0|83}0f VSV—-COVID19 X|ZX|7} CHtst SARS—
2s2 SQIstaX} sict of22] Ho|FHEE JHE Melst Z4d

33. A8 S= +0ll tigt E21X 2AHU IS SE42 AEe S 2712 JA)

1) 22 AIH

MNH-a= &7| XI&E oIzt *** Cieixlz of 2 HAZIS X|ZE ISt T MIZE SZX SESEZA A4
JHEr Q1 S&o|ch *= 0|M%s 2 oize| Tl Estof TRl AO|EIIRICZ, SHIO[HA T
M= BtSS Zstetn, Y 2920 Zoy RUS EXiloks HoZ A UCH MNH-a= SR o
HAX|ZA|2te| HE AMAIFM FH7t=| QIC ofof wat 2 H70Al= MNH-a2| COVID-19 Hio[2{A
20 chet X2ESS Ofdd I JEMSOIRA E%Oﬂ)\‘l SOl IR} St

=g AIBEl= 0fRA ££= 100122 AH™EHRICt 2028 “The pathogenicity of SARS—CoV-2 in
hACE2 transgenic mice~~~~" (Axxx Txxxx et al,, Science, 2020)0f|Al= HIO|2{A ZHH AR 22
100(2|E AKESt A2 =E HUSIRILE Ol A8 & S HAN 715 S Ifet 4R HOICL matA
2 ANz 0| BtFole] = 100122 2|5 MYIRICH.

u>"

Strain as M= A= a2 ot ofeje %
Mock 10 %

MNH-a 1x 10° PFU 10 §

MNH-a 1x 10° PFU 10 %i

C57BL/6 MNH-a 1x 10" PFU M 10 §
MNH-a 1x 10° PFU + XXX 10 §

MNH=a 1x 10° PFU + XXX 10 ;1

MNH-a 1x 10° PFU + XXX 10 A

MAsh 22F 4l E] A|™”E C57BL/6(B6) OFRA EIEtof| A MAST X} STt

Mt = 282 100RICHA) x 770 2 x 274 AI™ = & 140012|2, 2 EHol= C57BL/6 140012|7t
ZIQsict,

2) &5 HWit Al

2o OIRA £= 5012|2 AASIYCt 2238 “The pathogenicity of SARS—CoV—2 in hACE? transgenic

mice” (LXXX BC et al., Nature, 20XX)0llM= HIO|HA ZiH A0 22 3-7012E AIZSIRICE 0l=
Al aPHoMe] JHA &4 JtsA E= A SE2 Dol AHoZ mHECL 2 HAFR0ME 0|
BIH5I &5 Wit MES| 22 0tRA +~E 50i2| 2 2SI

kA 502 X 474 = X 35 Hio|2{A x 35 A FXt = & 1800t2|7t ZR6HH, 2 MEN= K18—
hACE?2 YZRIXst OrRA 180DrEIE Argstct,
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s A2 A3 =X} of2|=
No immunized mice 5
MNH—a dose #1 1.Body weight check for 2 weeks 5
i.m. 2. BALF collection 3 days after challenge
MNH-a dose #2 3. BALF collection 7 days after challenge °
MNH—a dose #3 5

kM 2ol et x| 0kA of2
— C57BL/6 (E AlR) : 1400t2]

= ChEa 20t

)
— K18-hACE2 YZRIMSOIRA (s H7t ME) = 1800}2]

SqI 3. MEsE 3

ﬁ’&"
0
ui
Z
p
r
=1
0

L TEEHEY, N4 XSS
+ FEBAIHRAIYINE|IACLC) H
- TS| Het B8, H2E(HO)

- ABSR0) BEt HE, HeX(SSA
- TABSE0| Bt HE, HOX(MHS

=

|_

Aol £13)

Z37tol=atel, o, S=4e

=y

MO 55)
=2 A 5)
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5. SEAIS 4 4l Hx}

5.1, AlsidiH JHQ

MAIRS EH & B M YUEs (] gt

V2 Al 7 [ ShAM ZEA} [ 215 MEf Y SR

[ Qb &x| e ] 7IEH( )

5.2, &3 47| & I Al EXIE M85 THHC=

A=)

1) 22 A

CHEIAMEZ

O
=
=
rg

?
-oi

N
44
an

rc 2
M

o
=
=}
S

F

o
o M2
d
o
n
ok
>
4>
i}
o
ro
U
il

o
M e4E RRAL HA 15719 23 7|2
Z:

(intramuscular)StCt,
HIO|HA ZY 13 M OFRAE ABSL-3 A|MZE 0|45} ola8
LSt T AHE U2[H0|HE Sl ABSL-3 FHo=Z OF

0
Ml
0

na
0L par
It e

HIZ LH(intranasal) 2 ®Esi0 24Ee Sttt Zdol=s

A YeE ORAE FA 1329 =3t 7|2t AL ol X=H 2EEES

= £
0RA= MNH-aE 23E S22z 13 I2sFAt

AOIXl=
5k olsAlZICt.
OFRA= ABSL-3 LHOIA Z|& 13:7F =3t 7|7k Z=Ct 0| SARS-CoV-2 HIO|HAS
SARS—CoV—2 1x10"5 PFU(50

3F

= (Quadriceps femoris)ofl 25 FAHKintramuscular, 50 uL/
£ 273 ANHof| S iHF[GHH ELISA 2 S3AES S5l &) £0|

T oz
olSE

uL/OFRA)E HAF 2 EZ0| SY5HA Eodsict,
HE2 4E = 237 1Y SToiH, MEE 2 UM HEf= otF 23] HESi) 24g 3Y
al 72 5 ZF 79| OIRAE nhElsh F & I X! BALF(Bronchoalveolar lavage fluid)
H Hio|HA 7t 2 SSEA7IE 2ASITE OIRA BALF iFl= 71 2IH & FHEIEHE
7|20l AUsH PBSE FUIMCHt 3|510 T Z7He| MAHUS H=Ct M - H - BALF
3 24z = M HX| RE 0I5t 7HA|2| HIAE 2FFstct,
ol |
— X2 100 WL, 2} 23] (Ai1: Day 14, Day 35 / Alsi2: Z4E 3P 2 7Y 5)
— B A {: OFH Hol(facial vein) A&
AE 2: SHEW I
o ASIUNE HE M2
Al&{710] _ ) e = - <15
O=E|i'|’é' ti*ﬂ A M MBS £t = Pristima system2 0[&5t04 2f 2F0l RAZ XISt
SAEA - o mro= o5t
T SAS m2 22 8510 U testE 0[&SITH.
——od
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ol xzpp L8EFE  MHIBESS

[e)
Zas= 89 QX XMx|wH | OIS A7 ME (HIE, SO |, BALF)
AI=-IE__|.L E—_r“joq
=2
ST 042
XiH|HH
AlB{E| =
JNE=INE<VETRN
. HIEA|7] gle
°TTE ENE
] OHERI L 2R S OF2 AL (2Y - )
ik [ ENE AR (A2 314 3] /13 A AlZH: )
=8E Vo2 BHY - -
1 71EH( )
Soi=x
Eaf Ol S|A
Alsi=E (1) ToEE s AT
S0t
|7 |
[ ME0AER M2 12 =4
Ear punch L] ﬂlgclxlt'é'
Al [] Ear tag =&
(] Microchip (17 IEf ( )
P
N e Ok [Oxx  [7EEALR)
NS : : _— :
R OtH XMoH(facial vein) XHE 2! 0| & 2rf Mo xHS

Al
.
&
]
==
S
S
=
=
S
(=)
|
=
Al
A
i3]
Z|
s
=3
]
(=2)
|
=
S
S
=
Al
)
&
2
Al
B
|
x
=t
3|
a8
Bl
2|

SO 5. SSAE WY U =i} 2 7Y

- TSEESY, HUTR(SSAFO| §E)
- TSEASIR2|QYS|(ACUC) BEESUII0|=2101, O, AKR SEZ| Met U 0i2| 4 AKX 27
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6.1. S20| Zasl= ES U AEH A0 M= (SHStAIEtO VE)
[] DSS3A | p4ss 2x5522 A8sis A8
[ 1S58 HESES MESHK[E 7ol 1E2 FX| = A
[] DESZC  HES20|H 27te] AEYA 52 Th|7lo| A2 X2 = A3
] mE==p HESS0A SS= 0lge| 1S0[Lt AUS Stck= A=, o[ oiet ZIFH,
ces TS|, oA S 1EdL AX|7t Zelkl= A
HES20IH SS= 012 1S0|U s Shch= deleR, TS sigsh= 82
- =N SRAIY 71X W2 AIRIAE HBSIAIR, An=ny nEAUS 2F
ce= - ISZLE st 2IFA|, TISH, oA S2 AHESHXR(TE 2xHA nE0|Lt 50|
Old=l= 22
— SRR MEE2o| HAIES B0lsof sie Alglol 72
6.2. SEABIN S20| 55 52 A=A ZUS Yt WH(IESS DO| AL TLE)
OHFE(X| - ZISH S2 A (U2F, FoiE, 228 719)
| oH 82 A2 | 34 Yol ARt ot 25
, § - .
Ketamine | 4~6mg/kg+2.2mg/ P 13|(Day 35) S i, A7 |™ME
+Xylazine kg 30 minutes spleen, lung and nasal wash
0 7|E}:
(Aot 7N S AR W8S 719)
6.3. 1SS5 E0ll siEEl= SEAEE T8ist= Al & 22| 2ot
ole=x ZRAM 7IE0l et QALE MBstR|El ATSNY nEAUS 23
O 2 ZSHE Soig 4 gl 32
DESE Fo Al
sHetzl= nE3US gt TEN|, TISH|, oA S ARZSHRIEE #RA 1E0|L S30]
S=HEsS OldEl= 22
s8ot= AR AR 2 R=K0] &5 BIIS 215t 2 AE I
AT Msls=ol HALBS 2Rlsio) sl Aglel #e
. S . =
Al 4EE XEXMQ &5 HIIE 25t HARE &3
TE U AEHA
ZUS 95t Balyot
A\
6. 1SS B 7%
- TSEESH, MATZ(SE A0 BE)

- 'SBAS2IAAS/(ACUC) BE2FTj0|=2Iel, B 1S

X 552 Grtet 2|
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554 |0 50% Bt E= X5| ZA)
D= AEHA ™| _H_l’_é*]’é!ﬁﬂ.‘! QI HEN, XIM|, BHIE) : Mo 20X = MEl, 232|101 52
Sl X
oI5t == o B )
BS HIMARQI SiE Hst 1 S2IQ 7|0] (O 312 & 2417t 04 LOAX| Z5tALt
32 SXI9l0| MSHE AfEY), BN £ YEA SX| Op| ZHEA
M Alo|e| Hat . MAl E= S5 =71 AEN7E 3Y Ol XIS
A= )
- Bds= 1€ 18
< XA = (UF) 712 1Y 23] of4t
Hio|2A ZiE H7HX| 0IRA HEfE oY 2, 4E 20l oiRA= ol & H
HESHH, XNE Heket MEESS SISt} MES0| =7| thd| 20% 04 Zast B2,
iRy CO-Z QZIAINZ ofIH0|H, Ol AE E& 7IE™oZ MHSICH &1 2FOZ “A
=T mouse model for MERS coronavirus—induced acute respiratory distress syndrome”
(CXX, AXX, et al., Nature Microbiology, 20XX) 2! “Full efficacy and long—term
immunogenicity induced by the SARS—CoV—2 vaccine candidate MVA—CoV2-S in
mice” (AXXX LaxXXX, et al, NXXX, 20XX)& ERIsIE o, siE SToME MES A
20~25%= Ol=™ =2 7|&(humane endpoint) 22 OGS,
7.2 DS AEHA ZUS U5t SoI5H B2
= b= 5o 8 £ 4= Eo AE 5o 2
ORI Ketamine + 4~6mg/kg + P 13| (Day 35) SN JHY,
N Xylazine 2.2mg/kg 30 minutes PSSP
S| - A
TISH|
+o
7|Et

IV(

HUZEAD, SC(T]

SIFAL, MZSFAD, IPEZUFAD ), PO(ET £04)
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7.3. 221X ESHO|MQ| QI=HQI S A|F(Humane endpoint) 7|&

MAHZS Helof: ESCZ Qs AlZ MF2F ZALL MM MFQ| 20% 0|AQ] MEZZUATIL LEH = 2,
TN ) Izi HMHIZO| 10%S Xafsts ZYU0| LAliskHE 42 5)

ME=H 7+sS A S0l X2 2°C 0] Hsf, MEQt SF4 50% 0] Hst &)
M HIHAEOI 22k0]: & &2 ZA HE 8, =/F 24H|Z, H[PMEQI XA, SBHR 5)
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2238 1, Autologous iPSC— and MSC—derived chondrocyte implants for cartilage
repair in a miniature pig model (DOI: 10.1186/s13287—025-04215-7)

2 E81 2, Xenograft of bio—3D printed scaffold—free cartilage constructs derived from
human iPSCs to regenerate articular cartilage in immunodeficient pigs

(https://doi.org/10.1016/j.reth.2025.04.018)
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05. Guide for the Animal Study Protocol Application

n Overview of the Animal Study Protocol Application

1. 1. Animal Study Protocol Application

Most institutions have instituted an animal care and use protocol form that investigators are required to
complete and submit to the IACUC. There is great variation in the length, format, content, and use of
these forms, and a form that serves one institution well may not necessarily prove successful at another
institution. This sample animal study protocol application form is provided for help and the convenience
of non—Korean research investigators. It is based on a form prepared by the BIC Study Foundation
and was modified as the result of review of many different extramural institutional forms in order to
anticipate a variety of research scenarios. Institutions may download the form and modify it to suit their
own institutional program and needs. Sections may be added, deleted, or modified to meet the needs of
individual programs,

1.2. Type of the animal study protocol application Form
1.2.1. Protocol type: Research / Testing/ Breeding / Teaching - Training

1.2.2. Protocol Category
[ New (Initial submission)
[0 Renewal (Continuation of Protocol)
O Modification

1.2.3.View the animal study protocol application form
1. ADMINISTRATIVE INFORMATION
2. ANIMAL REQUIREMENT
3. TRANSPORTATION
4. STUDY OBJECTIVE
5. ALTERNATIVES AND DUPLICATION
6. JUSTIFICATION FOR USE OF ANIMALS
7. DESCRIPTION OF EXPERIMENTAL DESIGN AND ANIMAL PROCEDURES
8. ANESTHESIA, ANALGESIA, TRANQUILIZATION
9. METHOD OF EUTHANASIA AND DISPOSITION OF ANIMALS AT THE END OF STUDY
10. BIOLOGICAL MATERIAL PROPOSED FOR USE IN ANIMALS

168



11. HAZARDOUS AGENTS

12. SPECIAL CONCERNS OR REQUIREMENTS OF THE STUDY
13. PAIN CATEGORY

14, HUMANE ENDPOINT

15. SAFETY OF WORKING ENVIRONMENT FOR PERSONNEL
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A sample of Animal Study Protocol Application Form: Mice

IACUC No. \ - (IACUC Office use only)

1. ADMINISTRATIVE INFORMATION

Reason for Submission: Previous IACUC No.: SUBMISSION DATE:
Initial Submission
[] Re—initiation (after 3 years) N/A 2024.12.15

[] Modification (major changes)

A. ADMINISTRATIVE INFORMATION

Project Title : Confirmation of the therapeutic efficacy of MNH—a in an animal model infected with SARS—
CoV-2 infection

Principal Investigator : 000

Address of Principal Investigator :
Phone : 0000—0000—-0000
E—mail : @

Researchers, co—workers, and animal handlers who do animal experiments

The principal investigator in this study is Dr. 000 and Dr.000 will plan and supervise the entire animal trials
on ABSL?2 and ABSL3 labs in this study. The researchers in ABSL2 area are 000. The researchers in
ABSL3 area are 000, 000.

Number / Cell . Internal Education for Animal
Name E—maill
Phone Research
000 Yes [ ]No
000 Yes [ ]No
000 Yes [ ]No
000 Yes [ ]No
000 Yes [ ]No

Collaborating researchers participating in animal experiments

L Number / i Qualification for Animal
Name Institution E—mail
Cell Phone Research
000 Yes [ ]No
000 Yes [ ]No
Yes [ ]No
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Emergency contact information (List the names of all individuals authorized to obtain animals under this
proposal and identify personnel (*) anticipated to have substantial animal contact:)

TYPE OF PROJECT

] Sample collection [ ] Surgical treatment [ ] Genetics/Breeding [ ] Irradiation

M Infection [] Carcinogenesis [_] Behavioral observation ] Administration of experimental agents
[ Other (Specify: )

Project duration (Maximum 3 years) : 2025/01/01~ 2027 /12/31 (3 years)

FUNDING SOURCE

Applicable™ [] Non—Applicable

* It applicable, please provide the following information.
Grant Number: OSMGO1991-010

Grant Title: Development of COVID—19 therapeutics
Grant Duration: 2025/1 ~ 2027/12 (3 years)
Project PI's name: 000

2. ANIMAL REQUIREMENT

Species Mice

Stock/Strain 140 heads of C57BL/6, 180 K18—hACE2 Tg (Based on C57BL/6)
Age/Weight/Size 5—6 Weeks / 18~25g 05
()
Sex Female %
5]
Source(s) K18—hACE2 Tg: 0000, C57BL/6: 0000 3
g.
Animal Holding Room(s) A2 %
Animal Procedure Room(s) Al 29
15§
Year 1 Year 2 Year 3 Total %
Number of Animals To Be Used =
140 C57BL/6 180 K18-hACE2 Tg 0 320 §
o

* Before procuring animals, the principal investigator should confirm that there are sufficient facilties and expertise to house and
manage the species being acquired. Procurement of animals must be linked to the prior approval of animal use and number by
the IACUC. Appropriate records and other forms of documentation should be maintained for animals acquired by an institution for
fts investigators,
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3. TRANSPORTATION

Transportation of animals must conform to ABC guidelines/policies. If animals will be transported
between facilities, describe the methods and containment to be utilized. If animals will be transported
within the facility or ABC building, also include the route and elevator to be utilized.

All mice will be transported in accordance with ABC guidelines. C57BL/6 mice will be transported in filter
lined autoclaved shipping boxes by 000. K18—hACE2 TG mice (based on C57BL/6) will be transported in
filter lined autoclaved shipping boxes by 000 & 000.

[Internal transportation in ABC] Transfer location : (A2 — ) ABSL3) Due date: 2026 / 2/ 11

Note: 3 weeks after the last immunization, the mice will be moved to ABSL3 area for virus infection. The
mice will be transferred to the sterile cage dedicated to the ABSL3 area. After then, the cages are wrapped

in a sterile bag and safely moved to the ABSL—3 area through the experimental elevator, Moved mice will
be given at least 1 week for acclimatization,

4. STUDY OBJECTIVE

Briefly explain in non—technical terms the aim of the study and why the study is important.

Medicines [ ] Cosmetics [ Medical devices [] Foods (functional health foods)
["1 Academic research (Basic research / Training) []Others ( )

SARS—CoV—2, which causes COVID—19, was declared a pandemic by the World Health Organization in
2020. The emergence of new variants poses a risk for vaccine effectiveness and long—term immunity.
Therefore, it is crucial to develop the effective therapeutics against currently circulating variants.

Given the speed of virus transmission, the development of therapeutic agent is urgent in addition to vaccine
development. In the view of this, this study of the therapeutic efficacy of MNH—a against SARS—CoV—2 is
very important. Most viruses have frequent mutations, making it difficult to develop therapeutic agents and
vaccines. However, immune T cell increased by MNH—a can attack the mutated virus. The purpose of this
study is to develop therapeutics for future pandemic respiratory infection disease, including COVID—19.

*If it is not an experiment essential for the development safety control and quality control of foods (functional health foods)
mediicines, medical devices, biomedicines, cosmetics that requires approval from the Ministry of Food and Drug Safety, kindly
categorize it as a Academic research.
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5. ALTERNATIVES AND DUPLICATION

Provide documentation that the proposed procedures do not necessarily duplicate previous experiments

Inclusive dates of the .y, 1) 00~0000.00.00 Date of search was | 1) 1, 00~0000.00.00
database search: conducted
_ BIOSIS .
Databases used: MEDLINE PREVIEW ALTWEB Other:
Keywords searched: SARSCoV2 ?(lztri:atl:;eisnftgcﬁggal
. " | Therapeutics ©

disease

Alternatives to
Animal Testing
in therapeutic

candidates

Keywords searched:

* Describe how you determined that less painful alternatives Do or Do Not exist (Literature search, Scientific meetings, Databases),
The key words “Alternatives” and/or “Alternatives to Animal Testing” must be included and combined with the potentially painful
procedure.

6. JUSTIFICATION FOR USE OF ANIMALS

1. Explain your rationale for animal use.
2. Justify the appropriateness of the species selected.
3. Justify the number of animals to be used.

1. Explain your rationale for animal use.

In this experiment, we expect the finding of efficient SARS—CoV—2 therapeutic candidate and further
applicable for the therapeutics development. This cannot be observed in vitro study because the
therapeutic efficacy and neutralizing activity against virus infection is only established in vivo.

2. Justification for the species and strains chosen

Mice are used as a model to develop the effective vaccines against the disease caused by coronavirus for
human and we expect this experiment can provide us informative knowledge about the efficacy of SARS—
CoV-2 vaccine candidates. We will also minimize the sacrifice of mice using in vitro assays as much as we
can,
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C57BL/6 is known as mouse model for confirmation of coronavirus vaccine efficacy. We referred to
“Conserved and novel mouse CD8 T cell epitopes within SARS—CoV—2 spike RBD protein identified
following subunit vaccination” (Bennett J. Davenport, et al., Journal of Immunology, 2021) and “Full efficacy
and long—term immunogenicity induced by the SARS—CoV—2 vaccine candidate MVA—CoV2—S in mice”
(Adrian Lazaro—Frias, et al., NPJ Vaccines, 2022).
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In addition, we choose hACE?2 transgenic mouse to confirm anti—viral effect against SARS—CoV—2 infection.
We referred to “The pathogenicity of SARS—CoV—2 in hACE2 transgenic mice” (Linlin Bao, et al., Nature,
2020) and “Full efficacy and long—term immunogenicity induced by the SARS—CoV—2 vaccine candidate
MVA—-CoV2-S in mice” (Adrian Lazaro—Frias, et al., NPJ Vaccines, 2022),

K18—-hACE2 transgenic mice are transgenic mice in which expression of human ACE2 receptor was
targeted to epithelial cells. hACE2 gene expression was driven by the K18 promoter in this mouse model.
The K18 promoter confers efficient transgene expression in airway epithelial cells (but not in alveolar
epithelia), as well as in epithelia of other internal organs, including the liver, kidney, and gastrointestinal
tract.

Therefore, in this experiment, we aim to confirm the efficacy of the COVID—19 therapeutics against various
variant virus infections using C57BL/6—based transgenic mouse. Additionally, we seek to determine which
infection animal model is suitable for each variant.

3. Justification of the numbers of animals to be used (with reference to statistical design, if possible)
1) Dose test

MNH—a, a long—acting human *** protein, is the T cell amplifier in clinical development for the treatment
of cancer and immunological diseases. *** is a fundamental cytokine for naive and memory lymphocyte
to develop and has been shown to enhance anti—viral T cell response, promote lymphocyte homing
to infection sites. MNH—a is currently being studied in multiple clinical trials in combination with other
immunotherapeutics. Therefore we would like to confirm the therapeutic effect of MNH—a in wild and
transgenic mouse model against COVID—19 virus infection.

We set the number of mice per group at 10. We referred to “The pathogenicity of SARS—CoV—2 in
hACE2 Transgenic mice~~~~" (Axxxx. Txxxx, et al., Science, 2020). They said that they have 10
mice per group for virus infection study. The number of mice per group was determined in consideration
of the loss condition or probability of mouse death. So, we set 10 mice per group.

Mouse strain Group Route No. of heads
Mock 10
MNH-a 1x 10° PFU 10
MNH-a 1x 10° PFU 10
C57BL/6 MNH-a 1x 10" PFU IM(Intramuscular) 10
MNH-a 1x 10° PFU + XXX 10
MNH-a 1x 10° PFU + XXX 10
MNH-a 1x 10° PFU + XXX 10

We would like to select appropriate dose and treatment time point of therapeutics in B6 mouse set.

Therefore, 10(heads)x7(groups)x2(times)=140, we need 140 C57BL/6 mice in this set.
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2) Efficacy test set

Group Route Procedures No. of heads

No immunized mice 5

1.Body weight check for 2 weeks

MNH—-a dose #1 5
M 2. BALF collection 3 days after challenge

MNH-a dose #2 3. BALF collection 7 days after challenge :

MNH-a dose #3 5

We set the number of mice per group at 5. We referred to “The pathogenicity of SARS—CoV—2 in hACE2
transgenic mice” (LXXX. BC, et al., Nature, 20XX). They said that they have 3—7 mice per group for virus
infection study. The number of mice per group was determined in consideration of the loss condition or
probability of mouse death. So, we set 5 mice per group in efficacy test set.

Therefore, 5(heads)x4(groups)x3(virus)x3(procedures)=180, we need 180 K18—hACE2 transgenic mice
in this set.

.. C57BL/6 (Dose test) : 140 mice

K18—hACE2 transgenic mouse (Efficacy test set)=180 mice
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7. DESCRIPTION OF EXPERIMENTAL DESIGN AND ANIMAL PROCEDURES

Briefly explain the experimental design and specify all animal procedures performed. This description
should allow the IACUC to understand the experimental course of an animal from its entry into the
experiment to the endpoint of the study. Specifically address the following:

Briefly explain the experimental design.
1) Dose test

Newly received mice will be given at least 1 week for acclimatization. After that, mice will be immunized
through the intramuscular route by administering the injection into the quadriceps femoris muscle with
therapeutic candidates (50uL/mouse) 3 weeks interval for twice. We will collect the blood from mice
two weeks after each immunization for check antigen—specific antibody response by using ELISA and
neutralization assay.

Two weeks after the last immunization, the immunized and negative control mice will be anesthetized
and then blood and spleen will be collected for neutralizing antibody and cytokine analysis. After spleen
collection, the mice will be euthanized using carbon dioxide (CO.).

2) Efficacy test set

Newly received mice will be given at least 1 week for acclimatization. The treated dose will be determined
by the result of dose test. The mice will be immunized with each dose through intramuscular route with
MNH—a at once.

One week before the virus infection, the mice will be moved to the ABSL—3 facility. The transportation
cages are wrapped in a sterile bag and safely moved to the ABSL—3 area through the experimental
elevator. Moved mice will be given at least 1 week for acclimatization, After that, the mice will be challenged
intranasally with SARS—CoV—2 virus. For challenge, SARS—CoV—2 virus will be given intranasally with 1x10°
PFU (50uL/mouse) to immunized or control mice. After infecting the mice with the three types of viruses,
each viral group is further divided into three experimental subgroups. Group 1 is monitored for body weight
changes over two weeks and mortality is recorded. Group 2 is euthanized under anesthesia on day 3 for
tissue collection, and Group 3 is euthanized under anesthesia on day 7 for the same procedure.

The body weight will be monitored daily for 2 weeks. In addition, survival rate and condition of the mice
will be monitored twice a day. Thee days and 7 days after virus infection, the mice in each group will be
anesthetized and then blood, lung and BALF will be collected to check lung viral titer and neutralizing
antibody titer. After blood, lung and BALF collection, the death of mice will be confirmed by stop of heart
beating.

Blood withdrawals (volume, frequency, withdrawal sites, and methodology),
100uL of blood, 2 times (Day 14, Day 35), facial vein blood collection

Any animal showing signs of anemia, such as hypothermia, percentage body weight loss exceeding 20%,
or changes in the color of the mucous membrane in the mouth, will have its experiment re—scheduled after
discussion with attending veterinarian.
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Non—survival surgical procedures (Provide details of survival surgical procedures in Section G.)
N/A

Methods of restraint (e.g., restraints, collars, etc.)
N/A

Animal identification methods (e.g., ear tags, tattoos, collar, cage card, efc.)
Ear punch and cage card

Other procedures (e.g., survival studies, tail biopsies, etc.).
Organ (lung, BALF, spleen, blood) analysis after anesthesia

Resultant effects, if any, the animals are expected to experience (e.g., pain or discomfort, ascites production,
etc.).

After challenge, mice are expected to lose their body weight, high fever, cough, shortness of breath,
allergic reaction or are dead.
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8. ANESTHESIA, ANALGESIA, TRANQUILIZATION

Specify the anesthetics, analgesics, sedatives or tranquilizers that are to be used. Include the name of
the agent(s), the dosage, route and frequency of administration.

X If anesthetics are administered in combination with paralytic agent(s), justification is required:

Agent Dose Route Frequency & duration Purpose
Blood collection, Organ (spleen
IP(Intra— .
, , Once (Day 35) and lung) collection, Intranasal
Ketamine 2mg/20g BW peritoneal) _ o .
L 30 minutes administration of viruses, Lung
injection )
and nasal wash collection
Plntra Blood collection, Organ (spleen
_ , Once (Day 35) and lung) collection, Intranasal
Xylazine 250 ug/20g BW | peritoneal) _ o .
L 30 minutes administration of viruses, Lung
injection )
and nasal wash collection

Note: According to the current law on psychotropic drugs in Korea, the researcher must get permission from the Ministry of
Food and Drug Safety (MFDS) to use Ketamine by submitting a research proposal which includes the amount of Ketamine
required for the research period etc. The MFDS does not give permission to an organization, university or institutional, but just to
the person who is responsible for the research proposal.

* Appropriate analgesics or anaesthetics must be used wherever necessary unless specifically contra—indicated. The procedures
for the use of anesthetics and analgesics should be reviewed by IACUC before the initiation of an animal experiment and should
be monitored by attending veterinarians during the experiment. Addlitional methods of ameliorating suffering should also be
employed such as provision of extra nesting material or heating pad.

9. METHOD OF EUTHANASIA AND DISPOSITION OF ANIMALS AT END OF STUDY

Indicate the proposed method, and if a chemical agent is used, specify the dosage and route of
administration. Indicate the method of carcass disposal, if not as Medical Pathological Waste (MPW).

Mice will be euthanized using carbon dioxide(CO.,).

In case of the mouse group which collect blood, lung and BALF, the death will be confirmed by trained
personnel through recognizing cessation of vital signs (e.g., cardiac arrest or apnea—respiratory arrest)
being euthanized.

After euthanasia, animal carcasses should be placed in plastic bags with information stickers for storage
in the freezer in the exit corridor. At this time, carcasses from infected and non—infected areas should be
stored separately in the freezer, and the euthanasia record form should be filled out. All carcasses from
ABSL—2 & ABSL—3 area must be autoclaved before moving to the waste storage room.

* Cervical dislocation by people skilled in the procedure, For euthanizing newborns and fetuses, decapitation is used. The
Justification for cervical dislocation and decapitation is to avoid adverse tissue effects caused by asphyxiation or chemical
narcosis. In cases in which chemical narcosis is not an issue, carbon dioxide will be used in accordance with guidelines.
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10. BIOLOGICAL MATERIAL PROPOSED FOR USE IN ANIMALS (e.g., virus, cell lines,
antiserum, etc.)

If applicable, according to the Laboratory Animal Act Article 19 (Reporting on Use of Biological Harmgul
Substances), the information of Biological Harmful Substance must be provided. For details, please click
the hyperlink below if you want to go to the relevant sites.

Study conducted at Biosafety Level [JABSL 1 or ABSL 2 or ABSL 3

Risk Group ] Risk Group 3 (Pathogen: SARS—CoV—2 WT, Omicron BA. 1, Omicron XBB.1)
[1Risk Group 4 (Pathogen: )
Y or LIN/A Ref. THE BIOTECHNOLOGY SUPPORT ACT, Article 15 & Enforcement Decree 15

[] Group 1 Infectious Diseases (Pathogen: )
] Group 2 Infectious Diseases (Pathogen: )
[] Group 3 Infectious Diseases (Pathogen: )
] Group 4 Infectious Diseases (Pathogen: SARS—CoV—2 WT, Omicron BA.1,

Omicron XBB.1)
Ref. Types of INFECTIOUS DISEASE CONTROL AND PREVENTION ACT, Article 2

SARS—CoV-2 is classified as BSL3. Although the viral vector
encoding viral protein to be used in experiment is known to
be non—infectious, the experiment will be conducted in ABSL—
2 area with BSC and IVC to prevent the risk of the unknown
infection. Injections should be performed within a biological
safety cabinet using ABSL—2 practices and procedures. The
animals should be handled using ABSL—2 practices. Bedding
and all housing material will be autoclaved before moving to

Pathogen Group

Y or L1N/A cleaning room.
_ In addition, when we infect virus into mice, we will move the
Preventing mice to ABSL3 area and perform the experiment in ABSL3

Action Plan area. All staff who works in ABSL3 must complete in—person
training sessions with a laboratory animal facility management
staff upon successful completion of the online training courses.
The experiment will be conducted only for researchers who
have passed training and passed the test and will enter the
ABSL3 area as a group of 2 people. All researchers who work
with SARS—CoV—2 virus are vaccinated completely. To avoid
infection of other animals or researchers, virus challenge should
be performed within a biological safety cabinet in ABSL3 area
and maintaining of animals also should be in ABSL3 area. The
animals should be handled using ABSL—3 practices.
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Biosafety Level | ABSL—1

Gene donor Human ACE2 receptor
LMO ’

pK18 (construct containing 5u2032 and 3u2032 genomic

Y or LIN/A Veclor regions of the human K18 gene, which had previously been
shown to be necessary for driving high—level epithelial—cell—

specific expression)

IBC Approved (1Y (Approval No. ) or [] Under review or
PP N/A
Others 1
Others 2

11. HAZARDOUS AGENTS

Use of hazardous agents requires the approval of a laboratory safety and maintenance general
manager. Registration Documents are required to be attached for the use of recombinant DNA or
potential human pathogens. In case of chemical agent, MSDS must be provided with the application
form (http://msds.kosha.or.kr/)

List agents and registration document number (if applicable)

Radioisotopes N/A
Hazardous Chemicals or Drugs N/A
Recombinant DNA N/A

Additional safety considerations:

12. SPECIAL CONCERNS OR REQUIREMENTS OF THE STUDY

List any special housing, equipment, animal care (i.e., special caging, water, feed, or waste disposal, etc.).

After moving mice to ABSL3 area, mice will be kept individually (1 mouse per cage). SARS—CoV—2 is
classified as BSL3. The virus is highly infectious and contagious, so interactions between animals can
affect the results of experiment. Therefore animals will be kept separately to prevent mutual contact and
transmission between animals. At least two types of enrichment will be provided to each cage.

* In cases where the use of metabolic cages, solitary housing for social animals, restricted supply of food or water, or the inability to
provide environmental enrichment is necessary, the scientific rationale and the specific duration should be detailed,
When experimental situations require food or fluid restriction, at least minimum quantities of food and fluid should be available to
provide for the development of young animals and to maintain the long—term well-being of all animals, All studies associated with
food or fluid restriction must be reviewed and approved by IACUC.
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13. PAIN CATEGORY

Estimation of levels of pain and distress experienced by animals to be used, and have alternatives to
painful procedures been considered (Check the highest applicable pain category)

[ ] PAIN CATEGORY A : Experiments on most invertebrates or on live isolates.

Possible examples: the use of tissue culture and tissues obtained at necropsy or from the slaughterhouse;
the use of eggs, protozoa or other single—celled organisms; experiments involving containment, incision or
other invasive procedures on metazoa.

[ ] PAIN CATEGORY B : Experiments for breeding or holding for colony protocols.

Category B is the place to put breeders and other animals that are not undergoing any experimental
procedures, which are being "bred, conditioned, or held for use in teaching, testing, experiments, research,
or surgery but not yet used for such purposes.’ These animals have not been used for any research
procedure, no matter how minor.

[ ] PAIN CATEGORY C : Experiments which cause minor stress or pain of short duration.

No more than momentary or slight pain or distress and no use of pain—relieving drugs, or no pain or
distress. For example: euthanatized for tissues; positive reward projects; routine procedures; ear punching
of rodent; routine physical examinations; injections, blood collection or catheter implantation via superficial
vessels; observation of animal behavior; and blood sampling.

Note: During or after Category C studies, animals must not show self—mutilation, anorexia, dehydration,
hyperactivity, increased recumbency or dormancy, increased vocalization, aggressive—defensive behavior
or demonstrate social withdrawal and self—isolation.

[ ]PAIN CATEGORY D : Experiments cause Pain or distress appropriately relieved with anesthetics,
analgesics and/or tranquilizer drugs or other methods for relieving pain or distress,

Category D animals are those subjected to potentially painful procedures for which anesthetics, analgesics,
or tranquilizers will be used. The important concept is that animals are given appropriate anesthesia and/or
pain relief to limit their pain and distress as much as possible.

Possible examples: major surgical procedures conducted under general anesthesia, with subsequent
recovery; prolonged (several hours or more) periods of physical restraint; induction of behavioural
stresses such as maternal deprivation, aggression, predator—prey interactions; procedures which cause
severe, persistent or irreversible disruption of sensorimotor organization; the use of Freund's Complete
Adjuvant (FCA), diagnostic procedures such as laparoscopy or needle biopsies, non—survival/survival
surgical procedures, rodent retro—orbital eye bleeding performed under anesthesia, terminal cardiac
blood collection, any post procedural outcome resulting in evident pain, discomfort or distress such as
that associated with decreased appetite/ activity level, adverse reactions, to touch, open skin lesions,
abscesses, lameness, conjunctivitis, corneal edema and photophobia, exposure of blood vessels for
catheter implantation, induced infections or antibody production with appropriate anesthesia and post—
op/postprocedure analgesia when necessary. Other examples include induction of anatomical and
physiological abnormalities that will result in pain or distress; the exposure of an animal to noxious stimuli
from which escape is impossible; the production of radiation sickness; exposure to drugs or chemicals at
levels that impair physiological systems.
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PAIN CATEGORY E : Procedures which cause severe pain or distress or potential pain or distress
that is not relieved with anesthetics, analgesics and/or tranquilizer drugs or other methods for
relieving pain or distress,

Category E animals are those that are subjected to painful or stressful procedures without the use of
anesthetics, analgesics, or tranquilizers. Withholding of anesthetics, analgesics, or tranquilizers can only
be allowed if it is scientifically justified in writing and approved by the IACUC. Examples of category
E procedures are lethal dose studies (e.g. LDy, studies) that allow animals to die without intervention,
pain studies that would not be possible if pain—relieving agents were administered, and psychological
conditioning experiments that involve painful stimuli such as a noxious electrical shock that cannot
immediately be avoided by an animal.

Possible examples: toxicological or microbiological testing, cancer research or infectious disease research
that requires continuation until clinical symptoms are evident or death occurs, ocular or skin irritancy testing,
food or water deprivation beyond that necessary for ordinary re—surgical preparation, application of noxious
stimuli such as electrical shock if the animal cannot avoid/escape the stimuli and/or it is severe enough
to cause injury or more than momentary pain or distress, infliction of burns or trauma, prolonged restraint,
any procedures for which needed analgesics, tranquilizers, sedatives, or anesthetics must be withheld
for justifiable study purposes, exposure to abnormal or extreme environmental conditions, psychotic—like
behavior suggesting a painful or distressful status, euthanasia by procedures not approved by the IACUC.

Reference: United States Department of Agriculture(USDA) Categories of Pain

14. HUMANE ENDPOINT

* Most laboratory animal use protocols involve the euthanasia of animals at a predetermined endpoint. even when the animals
may be clinically healthy. However, in the event that animals become il debilitated, or experience unrelieved pain or distress,
either as a resulf of spontaneous disease or as a resulf of experimental procedures, the criteria below must be utilized in deciding
whether euthanasia Is the most humane option, Animals experiencing one or more of the criteria listed below must be euthanized,
Exceptions are permitted only if specifically approved by the IACUC (i.e. if clinical signs listed below are expected as part of the
experiment and appropriate measures are taken to minimize pain or distress),

Description of the proposed humane endpoints to be used (including expected clinical signs or lesions):

Criteria If yes, please describe specific criteria.

Body weight changes Y (percentage body weight loss more than 20%) or [] N/A

Y (change in body temperature of 3°C or more, shortness of breath) or

Measurable clinical signs CIN/A

Y (inability to eat or drink more than 3 days, reluctance to move) or
CIN/A

Abnormal behaviors

Abnormal Physical

Y (severely ruffled fur coat, hunched appearance) or [ N/A
appearance

Others 1

Others 2
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The frequency of animal observation:
Every day, twice a day after virus infection

We planned to check mice condition every day. And we will maintain mice 14 days after virus challenge.
After virus infection, we will observe the mice twice a day. We will check mice weight loss and survival
rate after virus challenge, and weight loss of =20% was used as the endpoint at which mice were
euthanized using carbon dioxide (CO,). We referred to “A mouse model for MERS coronavirus—induced
acute respiratory distress syndrome” (CXX. AXX; et al., Nature Microbiology, 20XX, and “Full efficacy and
long—term immunogenicity induced by the SARS—CoV—2 vaccine candidate MVA—CoV2-S in mice” (AXXX
LaxXXX, et al, NXXX, 20XX). They were defined humane endpoint as weight loss of more than 20% or 25%.
So, we planned to check animals weight loss and survival rate after virus challenge, weight loss of =20%
was used as the endpoint at which animals were euthanized with CO.,.

Any animal showing signs of morbidity, such as a ruffled fur coat, hunched appearance, high fever
(temperature change of ) 3°C), shortness of breath (cardiac and respiratory rates increased up to 50
percent, or markedly reduced), lose more than 20% of their initial body weight for prolonged inappetence or
reluctance to move (inability or extreme reluctance to stand which persists for 24 hours (assuming that the
animal has recovered from anesthesia), paralysis of one or more extremities, neurological conditions which
impede an animal's ability to ingest food or water or its ability to move about its cage and remain clean and
dry inhibiting eating and drinking) will be euthanized by the close of business on the day of investigator
notification.

15. SAFETY OF WORKING ENVIRONMENT FOR PERSONNEL

Safety of working environment for personnel

We will take the PPE(gloves, masks, clothing:--) whenever we do the experiments in accordance with ABC
ABSL—2 and ABSL—3 using policies and guidelines.

The experiment will be conducted only for researchers who have passed training and passed the test
and will enter the ABSL3 area as a group of 2 people. All researchers who work with SARS—CoV—2 virus
are vaccinated completely. To avoid infection of other animals or researchers, virus challenge should be
performed within a biological safety cabinet

| hereby certify that, to the best of my knowledge, the above information is true and correct,

Principal Investigator: 000
Date:
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Date: 0000—00—-00

Submission Checklist

Did you:

[ ]sign and date your application form, submit an electronic copy and fax signature sheet or deliver one
signed copy to the IACUC office?

[ ] highlight any proprietary information?

[ ] consult with the attending veterinarian for category C and D protocols?

[ ] attach applicable appendices?

[] attach a data collection form [for Appendix VII]?

[ ] obtain radiation safety approval, if applicable?

[ obtain IBC approval [for projects using blood, fluids or tissues]?

[ ] attach approval letter/s and/or permits from states, other IACUCS or other participating institutions?

[ ] attach standard operating procedures, if applicable?
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0|= Animal Welfare Act
0|= Health Research Extension Act of 1985, Public Law
0|= Public Health Service Policy on Humane Care and Use of Laboratory Animals

O|== USDA Animal and Plant Health Inspection Animal Care Policy Manual. Policy #11 Painful/
Distressful Procedures

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

0= Guide for the Care and Use of Laboratory Animals, National Research Council, 2011

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

= Animal Welfare Act 2006
= Animals (Scientific Procedures) Act 1986
S8 Directive 2010/63/EU
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« CCAC (2010) CCAC guidelines on: euthanasia of animals used in science

« CCAC (2022) CCAC guidelines: Identification of scientific endpoints, humane interventions points,
and cumulative endpoints
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+ Animal Technology and Welfare

+ Animal Welfare

+ Applied Animal Behaviour Science

« Journal of Applied Animal Welfare Science (JAAWS)
+ Laboratory Animals

4.3Rs 2t 7|
(KNS EatstATR 2| AMAY
+ AAALAC International
+ Altweb (US John Hopkins University Altweb)
« AWI (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)

+ -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)
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« 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)

« WVA (World Veterinary Association)
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Mz
M4z | szt M2 28
Bacillus B. anthracis (E2tAD|E pX02 A4 FF(AH Zg) H2)
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
HM3Q B2 M. bovis (BCGZ H|2l)
M. tuberculosis
Orientia O. tsutsugamushi (F)Rickettsia tsutsugamushi
Pasteurella 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 (FH)Rickettsia mooseri
R montanensis
Yersinia Y. pestis

201



SEUALM R LRl

HO|2{A
S Chapare virus L
141 b o Lujo virus
» Guanarito virus .
Arenaviridae o Machupo virus
Junin virus L
. Sabia virus
Lassa virus
Bunyaviridae Crimean—Congo hemorrhagic fever virus
Filoviricae Ebola virus
Marburg virus
Flaviviricae Qmsk hemorrhagic fever Kumlinge virus . .
Vvirus Kyasanur Forest disease virus
Hanzalova 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
SIMZIX] AH=X| S| Eol HolHA
HO|2{A

MBI | Arenaviridae

Lymphocytic choriomeningitis virus(LCM)(neurotropic strain)
Flexal virus
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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 Dabie babdavirus
(Severe fever thrombocytopenia
syndrome virus)
Coronaviridae MERS—CoV (Middle East respirgtory syndrome coronavirgs)
SARS—CoV (Severe acute respiratory syndrome coronavirus)
SARS—CoV—2 (Severe acute respiratory syndrome coronavirus 2)
Flaviviridae Alkhurma 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
Kedougou virus (Central European Tick—borne

encephalitis virus, Far Eastern Tick—
borne encephalitis virus, Siberian
Tick—borne encephalitis virus 2! 71
2| Tick—borne encephalitis virus)

Koutango virus
Louping ill virus
Meaban virus



MI3RIEIE | Flaviviridae Murray Valley encephalitis Wesselsbron virus
virus West Nile virus
Naranjal virus Yaounde virus
Negishi virus Yellow fever virus
Powassan 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
encephalopathy(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 X|2])
Togaviridae Chikungunya virus
Semliki Forest virus
Venezuelan equine encephalitis virus
Tz
MaRiEE | Slig BE g
3932 o
i3 B/;stomyces B. dermatitidlis
(Ajellomyces)
Coccidioides C. immitis
C. posadasii
Histoplasma H. capsulatum
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ol wet HTAIS Y ABSS B o2 S0 Y LS MIHE 4 UsLCh 0SS JiSUckstm
MBAIOITIE ABSSHTME|A HTAIS 9lsh ABSHT U S £0i SZEO| ARULICH

S = =Y 2 o4=Y A £0 8 H| T
Zoletil 50 (tiletamine )
HAE =5
Tiletamine/ 30mg/kg 25 mg/mL + Zoletil 50 0.06mi + ArE =
Rompun 0.04ml + nephrotoxic :
Zolazepam + + 10mg/kg zolazepam 25 ) - i
‘ saline 0.9mZ &H| & F0 Al 2
Xylazine P mg/mL), Rompun 0.1ml/10g02 £ (P2 8 24)
) (23.32 mg/mL) VIS ==
ORI
Anesthetic Ketamine
Ketamine 80 +150r?1 n/wg/kg 503(50mg/ml), 16~20ul/
+ Xylazine ng 9 Rompun 10g + 4.20/10g
(23.32mg/ml)
Isoflurane 2~5%, Inhalation oto|=2t ffran As needed SYUOEF7| AL
5mg/kg Az 2
Ketoprofen M, SC SD 100mg/2mil /109
) 1~2mg/kg HEF 2% -
Meloxicam PO, SC 20mg/ml 0.05~0.1ul/10g
TS|
Analgesics - 1~2mg/ml Eto[2ll= SiEfH =4 100mig 24|
Mouse Acetaminophen drinking water 3.2g9/500ml 15ml &7}
5~20mg/kg I
EZE=FA
Tramadol PO, SC, 50§m ;mf 1ul/10g
SID or BD <
. 5mg/kg ZIEtDtolAl nephrotoxic,
Gentamicine SC or IM, SID 80mg/2ml 1.251/10g ototoxic
a7 Pasteurellosis X|Z
= : 0.1mg/ml HIO|EZ o2l ZHA |0l A
SHAT
Anotik;iaotiilcs Enrofloxacin drinking water (Baytril 10%, 0.17mi/100m arthropathy 2!,
100g/L) SC, MR &
2.5mg/ml drinking SapA 0% gl
. . - = x4 S =
Metronidazole | water with sucrose, (250mg/=) 174/100ml JME x
5 days
QFZFARA
Euthanized CO, Gas as needed
Zoletil 50 Zoletile 0.6ml .
Zoletile f?g:}?/ l;s (50mg/ml), + Rompun 0.4ml ng%?ritloi%'
+ Xylazine ng 9 Rompun BHHISH _('I_PE 3;';)
(23.32mg/ml) 0.1ml/100g22 £ =
ORI )
Rat ) Ketamine 505
Anesthetic Ketamine & i gri ”/‘ﬁ/ k9 (50may/mi), 1504/100g
+ Xylazine M ?P 9 Rompun + 42ul/100g
’ (23.32mg/ml)
Isoflurane 2~5%, Inhalation Ot0|=2t [fran As needed SYUOF7| AL
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5 = k=4 2 o4=Y Al Fof 8% Hl
5mg/kg AEZZH
Ketoprofen M, SC, SD 100mg/2mi 10ul/100g
. 1~2mg/kg HEFZ 2%
- Meloxicam PO, SC 20ma/ml 5ul/100g
Analgesics 1~2m = SiElOH oA ct
. g/mi Efoj2lz St = 100m'E
Acetaminophen drinking water 3.2g/500ml 2| 15ml 7t
5~20mg/kg EZEZA}
Tramadol | 5556 D or BD 50mg/mi 10u1/100g
. 5mg/kg ZIEtatolAl nephrotoxic,
Gentamicine SC or IM, SID 80mg/2ml 12.501/1009 ototoxic
) 30mg/kg _ 1000mg/5mi2
MuEesiz
Rat Cefazoline SC, M, BID ImERF 1g BHSO{A] 1501/100g
SHAR| a478 Pasteurellosis X|=
Antibiotics . 0.1mg/ml Hio|EH Of2! ZH[ol| A
Enrofloxacin drinking water (Baytril 10%, 0.17mi/100mi arthropathy 2!,
100g/L) SCIMe 20t £
2.5mg/ml drinking SapAld 0% gl
. R = = = 0 =
Metronidazole water with sucrose, (250mg/=) 14/100ml JME 15
5 days
QIZFARA]
Euthanized CO, Gas as needed
Zoletil 50 Zoletile 0.6ml .
Zoletile f?g:g/l;s (50mg/ml), + Rompun 0.4ml nzﬂriﬁoiil'
+ Xylazine S Rompun BHZ00m/1000 | (om gy
(23.32mg/ml) oz Eof ==
e 40~120mg/kg
Ane;hetic +10mg/kg Ketamine 505
Ketamine P (50mg/ml), 0.08~0.24ml/100g
+ Xylazine (total dosage Rompun + 0.043ml/100g
should NOT (23.32mg/ml)
exceed 300mg/kg)
) Isoflurane 2~5%, Inhalation ofo|=24 Ifran As needed SYOETIAME
Guinea
pig 1mg/kg ——
Ketoprofen SC, M A=Z=H 0.2ml/100g
FIEH| q12~24h 100mg/2ml
Analgesics
' 1~2mg/ml Efoj2lz SiEH S 100miE
Acetaminophen drinking water 3.2g/500ml | 15ml &7t
- 5mg/kg ZlEtotolAl nephrotoxic,
Gentamicine SC or M, SD 8omg/2ml 1.25,/100g olotoxic
SHART| -
< Pasteurellosis X2
Antibiotics 0Ama/mi 278 bio|=d 012! JHHI0IA
Enrofloxacin o (Baytril 10%, 2ml/100g = ot
drinking water 100g/L) arthropathy-+&,
< scMezat
QIZIALA]
Euthanized
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CO, Gas as needed




S = U=E 22 <EH AH Eo| B H|
BEEN 0.01~0.02mg/kg THEFAL N MEHEER],
Anticholinergic Glycopyrrolate SC (0.2mg/1ml) 0.05~0.1mi/kg AEH|REX]
Zoleile 15mg/kg Zoletil 50 nephrotoxic :
+ Xvlazine + 5mg/kg (50mg/ml), Rompun | 0.3ml/kg + 0.2ml/kg EN A| 9
Y M (23.32mg/mi) (Mo= & %)
u] x| H =
An;;:ftlltic Ketamine 35ma/kg Ke(;agr;;e/rilc))_r
+ Xylazine + ST’:/?/KQ Rompun 0.7ml/kg + 0.2mi/kg
(23.32mg/ml)
Isoflurane 2~5%, Inhalation ofo|=2t ffran As needed SYUOEF| AL
I ) 0.1~0.5mg/kg MIEHRIE ZAF N 10~158 5 XA,
Tranquilizer Acepromazine SC (10mg/ml) 0.01~0.05mi/kg 1~2A|Z¢
28 4= . ) 0.2mg/kg off | =2 '
A
Emergency Epinephrine T (1mg/1mi) 0.2ml/kg cardiac arrest A|
Ketoprofen 3ma/kg AEZZH 100mg 0.06mli/kg
Rabbit | Analgesics EaEx
Tramadol 5ma/kg EREFA 0.1ml/kg
SC, IV, TID 50mg/ml
' 33mg/kg _ 1000mg/5miZ2
MoEaF
Cefazoline V. IM. BD JIEZIE 19 BEZ0IA 0.17mI/kg bone surgery
= - 4mg/kg AEt=Z= )
SHAT
dd jl Gentamicine SC. M. SD 80mg/2ml 0.1ml/kg soft tissue surgery
Antibiotics
Oof2! 7HA|
: 5~10mg/kg HIO|EZ 25F = ~
Enrofloxacin 0.2~0.4ml/kg RN |
SC, IM, BD (25mg/1ml) |50 X=X
. 0.5mg/kg HEZZo2i0|=
Metocloprimide PO, SC. BD 10mg/2ml 0.1ml/kg
Pzt
NENS ZIAEZ 20mg/ml
Gl treatment - 0.5~1mg/kg = FAREFET -
Famotdine | o5 'sp SporBD | 2miof =0 0.05~0.1mifkg
AE
QIEIAA| KCl ESPSE HIEA| MoH| = S20|
Euthanized O H¥s| IV 2ATIs| oJAlg AMSH HEHOIA AR
=2 . 0.02~0.04mg/kg SHAlERT N
Aniicholinergic |~ A\"oPINe SCIMV ZAfh05mg/m) | 004~008mi/kg
3~10mg/kg
M, SC nephrotoxic :
Dog 2%%7}?9/ 9., Z0kell 50 £0f A 79
DA Zoletile (50mg/mi), Moz & 74)
Anesthetic + Xylazine (tota ifsn;g/e kghoul g Rompun 0.1mi/kg + 0.1mi/kg F 50| 80|
9 (23.32mg/ml) 0.5ml/kg
NoT X 7 B %
exceed
26.4mg/kg)
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N SRR
5 = =g 2 o4=Y Al Fof 8% Hl
11ma/k Ketamine 503
Ketamine +9 Zrig /i g (50mg/mi), 0.22mli/kg
+ Xylazine ’ M Rompun + 0.1mg/kg
- (23.32mg/ml)
ORI
Anesthetic o
4mg/kg IZZHOIF 1% "
Propofol N 10mg/im 0.4ml/kg 6mg/kg
Isoflurane 2~5%, Inhalation oto]=2t ffran As needed SUOEF7| AE
ZIEH| . 0.05~1mg/kg MICHRIE 0.005~0.1ml/k
Tranquiizer | ACSPromazine IV, IM, SC (10mg/mi) : mifkg
1~2mg/kg Aoz
Ketoprofen V. IM, SD 100mg/2mi 0.04ml/kg
) 0.2mg/kg HIEH 2%
Meloxicam 0.01mi/kg
FIEH| Iv, SC 20mg/ml
Analgesics = S{ElOH
. 10mg/kg Efol2l= SiEtH
Acetaminophen PO, q12h 3.20/500m 1.5mi/kg
4~10 mg/kg EE'% ﬂ% HI=0f ot XA
Tramadol PO Sma/capsule HE0l HF =
Dog
29/209 1000mg/5miz
Cefazoline SC.IM, IV, HIBRIF 29 | g Mgé iy
tid, qid -= :
e 8mg/kg ZIEtatolAl nephrotoxic,
Gentamicine IM, SC, SID 80mg/2ml 0.2mifkg ototoxic
x| B
Antibiotics ofEl 7H7<11| ‘H"‘T'a—so
. HIO|ES 255 ~ X3
Enrofloxacin 2.5~5mg/kg (25mg/1mi) 0.1~0.2ml/kg renal failure A| A2
X
L 11mg/kg o=Al e
Amoxicillin PO, BD 500mg
3 . 0.2~0.5mg/kg GAHEER
NEYS Metocloprimide : Sé fid 20/ 10mg/2m 0.04~0.1ml/kg
Gl treatment ’
s3z0 . ) 0.01~0.1mg/kg ol =2 00 '
= .01~0.1ml/k cardiac arrest Al
Emergency Epinephrine IV, IT (1mg/1ml) /kg
OFZFAA| ESPSEY HIEA| A0k & S=0|
Euthanized KCl NER LY UTIS| OJAIS AL AlEHollA Al
SEA ! 0.05mg/kg %A_ [(==4u] 0Ami/ke 30 min
Anticholinergic Alropine IM, SC ZAIH(0.5mg/1mi) 1mi/kg
ﬁ’gﬁl . 0.2~1.1mg/kg HlEPﬂE 0.02~0.11ml/k 319 KX
Minipig | Tranquilizer Acepromazine IM (10mg/ml) : 11mifkg =
- ) Zoletil 50
NEDY Zoleti 4~6mg/kg + 0.1(0.08~0.12)mi/kg 70 min
Anesthetic + Xylazine 2~4mg/kg, M (50272]%/ 3r312|)m§7r?l)p un |y 0.16(0.1~0.2)ml/kg




S = U=E 22 <EH AH Eo| B H|
EtA|IZE: 12~20mg/ Ketamine 503 -~
Ketamine + kg + 2.2mg/kg IM (50mg/ml), 0.24~0.4mi/kg )
. . oo + 0.094ml/kg, 70 min
OFE|A| Xylazine SX|: (K)2~4mg/kg Rompun 0.04~0.08mi/kg
Anesthetic IV, PRN (23.32mg/ml) : :
Isoflurane 2~5%, Inhalation Oto|=2t Ifran As needed
0| 2HA| Vecuronium
Muscle Vecuronium 0.1mg/kg, IV Bromide 0.1ml/kg 30 min
relaxants (10mg/10ml)
=P YN
_|2ESrn_1|g_/r¢1\||_H 0.44~0.52ml/kg
L 11~13mg/kg
Amoxicillin
PO, SID - A
HesLas S
'S T 2=
SR 500ms
Antibiotics o
~ HEIZ
Gentamicine 120 1|§Am%|/lsg 8|O_Egﬁwl 0.25~0.38ml/kg soft tissue surgery
! 2.5~5mg/kg HIO|EE 505 - AZYY Xal (02
Enrofloxacin M, SD (50mg/1mi) 0.05~0.1ml/kg IR0l AL=x
1~3mg/kg ]
_— Ketoprofen PO, SC, M AZZZH 0.02~0.06ml/kg
Minipig 512 it 100mg/2ml
LA . 0.1~0.4mg/kg DuIZS - %
Analgesics Meloxicam PO, q2dh 7_'5:1’9 HE0l HF A
~, Eg =IHLA _ _
Tramadol PZO égg/;fh _5|O?n;§ HISoll X3 ZH|
Er=hv) |
m'%ﬁfgﬁrﬁ = | 004~01mikg
. 0.2~0.5mg/kg & Zileus o2,
Metocloprimide Lo Qat '
PO, M, IV, g6~8h _ 2 EH0IM Al
s vyl I ELES
Sl 3.84mg T
X|2A|
Gl treatment 7tAEF 20mg/2ml
0.1~0.2mg/kg =) FANESES
Famotidine PO, SC, IM, IV 2miof| =0 AKS 0.1~0.2ml/kg
q12h
OHZE|H 20mg™
R N 0.01~0.1mg/kg o= ~ .
Emergency Epinephrine N T (1mg/1m) 0.01~0.1ml/kg cardiac arrest Al
QIFARA] KCl HEH SIEA| MOH| = S20|
Euthanized Ol 3| IV AUT5| QJAIS AASH HEHOIA AlRY
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7. [EX] M75 MAl]

IACUC Protocol Approval

1. Original protocol information

Protocol Title
Affiliation
Principal
Investigator
Name

Study Period

2. Approval

Review Date

Approval Date

Approval Number

Approval Details

This animal care and use protocol was reviewed and approved by the IACUC atO O O O O

Date :

Chairperson signature
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11. Animal Study Protocol Application Form

Animal Study Protocol Application Form

IACUC No. ‘ -

(IACUC Office use only)

Reason for Submission:
[] Initial Submission

[] Re—initiation (after 3 years)

[] Modification (major changes)

Previous IACUC No.:

SUBMISSION DATE:

1. ADMINISTRATIVE INFORMATION

Project Title:

Version Number/Date (if applicable):

Principal Investigator:

Address of Principal Investigator :
Phone:
E—mail:

Researchers, co—workers, and animal handlers who do animal experiments

Name Phone

Number / Cell

E—mail

Internal Education for Animal
Research

[lYes [INo

[lYes [ INo

[IYes [ INo

[ JYes [ INo

[JYes [INo

Collaborating researchers participating in animal experiments

Name Institution Number / E-mai Qualification for Animal
Cell Phone Research
[lYes [JNo
[JYes [INo
[lYes [INo

Emergency contact information (List the names of all individuals authorized to obtain animals under this
proposal and identify personnel (*) anticipated to have substantial animal contact:)
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TYPE OF PROJECT

[] Sample collection [] Surgical treatment [] Genetics/Breeding [] Irradiation
[ Infection [ ] Carcinogenesis [ Behavioral observation [ ] Administration of experimental agents
[ ] Other (Specify: )

Project duration:

FUNDING SOURCE

[] Applicable™ [ 1 Non—Applicable
* It applicable, please provide the following information.,

Grant Number:
Grant Title:
Grant Duration:

Project PI's name:

2. ANIMAL REQUIREMENT

Species

Stock/Strain

Age/Weight/Size

Sex

Source(s) — mark as

. Jackson, Taconic, Orientbio, Charles River, Dae—Hanbio, Other ( )
appropriate

Animal Holding Room(s)

Animal Procedure
Location(s)

Number of Animals To Year 1 Year 2 Year 3 Total

Be Used

3. TRANSPORTATION: Transportation of animals must conform to VI guidelines/policies. If animals will
be transported between facilities, describe the methods and containment to be utilized. If animals will
be transported within the facility or VI building, also include the route and elevator to be utilized.
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4. STUDY OBJECTIVE: Briefly explain in non—technical terms the aim of the study and why the study is
important.

[ ] Medicines [] Cosmetics [] Medical devices [ Foods (functional health foods)
[] Academic research (Basic research / Training) [ Others( )

5. Provide documentation that the proposed procedures do not necessarily duplicate previous
experiments

Inclusive dates of the database Date Search was
search: conducted:

Databases used: | MEDLINE BIOSIS PREVIEW | ALTWEB Other:

Keywords
searched:

Keywords
searched:

6. JUSTIFICATION FOR USE OF ANIMALS: 1) Explain your rationale for animal use. 2) Justify the
appropriateness of the species selected. 3) Justify the number of animals to be used.

Explain your rationale for animal use.

Justification for the species and strains chosen

Justification of the numbers of animals to be used (with reference to statistical design, if possible)
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7. DESCRIPTION OF EXPERIMENTAL DESIGN AND ANIMAL PROCEDURES: Briefly explain the
experimental design and specify all animal procedures performed. This description should allow the
ACUC to understand the experimental course of an animal from its entry into the experiment to the
endpoint of the study. Specifically address the following:

Briefly explain the experimental design.

Injections or inoculations (substances, e.g., infectious agents, adjuvants, etc.; dose, sites, volume, route,
and schedules),

Blood withdrawals (volume, frequency, withdrawal sites, and methodology),

Non—survival surgical procedures (Provide details of survival surgical procedures in Section G.)

Radiation (dosage and schedule)

Methods of restraint (e.g., restraints, collars, etc.)
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Animal identification methods (e.g., ear tags, tattoos, collar, cage card, etc.)

Other procedures (e.g., survival studies, tail biopsies, etc.).

Resultant effects, if any, the animals are expected to experience (e.g., pain or discomfort, ascites
production, etc.).

8. ANESTHESIA, ANALGESIA, TRANQUILIZATION — specify the anesthetics, analgesics, sedatives or
tranquilizers that are to be used. Include the name of the agent(s), the dosage, route and frequency
of administration,

% If anesthetics are administered in combination with paralytic agent(s), justification is required:

Agent Dose Route Frequency & duration Purpose

Note: According to the current law on psychotropic drugs in Korea, the researcher must get permission
from the Ministry of Food and Drug Safety (MFDS) to use Ketamine by submitting a research proposal
which includes the amount of Ketamine required for the research period etc. The MFDS does not give
permission to an organization, university or institutional, but just to the person who is responsible for the
research proposal.
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9. METHOD OF EUTHANASIA OR DISPOSITION OF ANIMALS AT END OF STUDY: Indicate the proposed
method, and if a chemical agent is used, specify the dosage and route of administration. Indicate the
method of carcass disposal, if not as Medical Pathological Waste (MPW).

10, BIOLOGICAL MATERIAL PROPOSED FOR USE IN animals (e.g., cell lines, antiserum, etc.):
If applicable, according to the Laboratory Animal Act Article 19 (Reporting on Use of Biological Harmful

=

Substances), the information of Biological Harmful Substance (MZEst& QISKEZ!) must be provided. For
details, please click the hyperlink below if you want to go the relevant sites.

[J Risk Group 3 (Pathogen: )
[] Risk Group 4 (Pathogen: )
Ref. THE BIOTECHNOLOGY SUPPORT ACT, Article 15 & Enforcement Decree 15

x TUTZSIR N, A15E U 22 ¥ AMY A15X0) et BH=XRYTO|

Risk Group

(fez 2F)

Y or LIVA ALAEE SRRIZBIAEIRIE (S 2] M2H| $I3z 220 1E

[ 1 Group 1 Infectious Diseases (Pathogen: )

[1Group 2 Infectious Diseases (Pathogen: )
Pathogen Group [[] Group 3 Infectious Diseases (Pathogen: )
(FeEH 27) (1 Group 4 Infectious Diseases (Pathogen: )

Ref. Types of INFECTIOUS DISEASE CONTROL AND PREVENTION ACT, Article 2
DY or DINA | x zigdeiol oflt & Bajofl 25! €S H| 2%

Preventing Action Plan

MO Biosafety Level
(FMXHHSMEA)

Gene donor

Y or [IN/A Vector

IBC Approved LY (Approval No.: )or [JUnder review or [1N/A

Others 1

Others 2
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11. HAZARDOUS AGENTS: Use of hazardous agents requires the approval of a laboratory safety and
maintenance general manager. Registration Documents are required to be attached for the use of
recombinant DNA or potential human pathogens.

In case of chemical agent, MSDS must be provided with the application form (http://msds.kosha.or.kr/)

List agents and registration document number (if applicable)

Radioisotopes

Biological Agents

Hazardous Chemicals or Drugs

Recombinant DNA

Study conducted at Biosafety Level [JABSL1 or [JABSL?2 or [ JABSL 3

Additional safety considerations:

12. SPECIAL CONCERNS OR REQUIREMENTS OF THE STUDY List any special housing, equipment,
animal care (i.e., special caging, water, feed, or waste disposal, etc.).

*In cases where the use of metabolic cages, solitary housing for social animals, restricted supply of food or water, or the
inability to provide environmental enrichment is necessary, the scientific rationale and the specific duration should be detailed.
When experimental situations require food or fluid restriction, at least minimum quantities of food and fluid should be available
to provide for the development of young animals and to maintain the long—term well-being of all animals. All studies
associated with food or fluid restriction must be reviewed and approved by IACUC.

13. PAIN CATEGORY
Estimation of levels of pain and distress experienced by animals to be used, and have alternatives to
painful procedures been considered (Check the highest applicable pain category)

[ ] PAIN CATEGORY A : Experiments on most invertebrates or on live isolates,

Possible examples: the use of tissue culture and tissues obtained at necropsy or from the
slaughterhouse; the use of eggs, protozoa or other single—celled organisms; experiments involving
containment, incision or other invasive procedures on metazoa.
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[ ] PAIN CATEGORY B : Experiments for breeding or holding for colony protocols,

Category B is the place to put breeders and other animals that are not undergoing any experimental
procedures, which are being “bred, conditioned, or held for use in teaching, testing, experiments,
research, or surgery but not yet used for such purposes.” These animals have not been used for any
research procedure, however minor,

[ ] PAIN CATEGORY C : Experiments which cause minor stress or pain of short duration,

No more than momentary or slight pain or distress and no use of pain—relieving drugs, or no pain or
distress. For example: euthanatized for tissues; positive reward projects; routine procedures; ear punching
of rodent; routine physical examinations; injections, blood collection or catheter implantation via superficial
vessels; observation of animal behavior; and blood sampling.

Note: During or after Category C studies, animals must not show self—=mutilation, anorexia, dehydration,
hyperactivity, increased recumbency or dormancy, increased vocalization, aggressive—defensive behavior
or demonstrate social withdrawal and self—isolation.

[ ] PAIN CATEGORY D : Experiments cause Pain or distress appropriately relieved with anesthetics,
analgesics and/or tranquilizer drugs or other methods for relieving pain or distress.

Category D animals are those subjected to potentially painful procedures for which anesthetics, analgesics,
or tranquilizers will be used. The important concept is that animals are given appropriate anesthesia and/or
pain relief to limit their pain and distress as much as possible.

Possible examples: major surgical procedures conducted under general anesthesia, with subsequent
recovery; prolonged (several hours or more) periods of physical restraint; induction of behavioural
stresses such as maternal deprivation, aggression, predator—prey interactions; procedures which cause
severe, persistent or irreversible disruption of sensorimotor organization; the use of Freund's Complete
Adjuvant (FCA), diagnostic procedures such as laparoscopy or needle biopsies, non—survival/survival
surgical procedures, rodent retro—orbital eye bleeding performed under anesthesia, terminal cardiac
blood collection, any post procedural outcome resulting in evident pain, discomfort or distress such as
that associated with decreased appetite/ activity level, adverse reactions, to touch, open skin lesions,
abscesses, lameness, conjunctivitis, corneal edema and photophobia, exposure of blood vessels for
catheter implantation, induced infections or antibody production with appropriate anesthesia and post—
op/postprocedure analgesia when necessary. Other examples include induction of anatomical and
physiological abnormalities that will result in pain or distress; the exposure of an animal to noxious stimuli
from which escape is impossible; the production of radiation sickness; exposure to drugs or chemicals at
levels that impair physiological systems.

Note: Procedures used in Category D studies should not cause prolonged or severe clinical distress as
may be exhibited by a wide range of clinical signs, such as marked abnormalities in behavioural
patterns or attitudes, the absence of grooming, dehydration, abnormal vocalization, prolonged
anorexia, circulatory collapse, extreme lethargy or disinclination to move, and clinical signs of severe
or advanced local or systemic infection, etc.
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[ ] PAIN CATEGORY E : Procedures which cause severe pain or distress or potential pain or distress
that is not relieved with anesthetics, analgesics and/or tranquilizer drugs or other methods for
relieving pain or distress.

Category E animals are those that are subjected to painful or stressful procedures without the use of
anesthetics, analgesics, or tranquilizers. Withholding of anesthetics, analgesics, or tranquilizers can only
be allowed if it is scientifically justified in writing and approved by the IACUC. Examples of category
E procedures are lethal dose studies (e.g. LD, studies) that allow animals to die without intervention,
pain studies that would not be possible if pain—relieving agents were administered, and psychological
conditioning experiments that involve painful stimuli such as a noxious electrical shock that cannot
immediately be avoided by an animal.

Possible examples: toxicological or microbiological testing, cancer research or infectious disease research
that requires continuation until clinical symptoms are evident or death occurs, ocular or skin irritancy testing,
food or water deprivation beyond that necessary for ordinary re—surgical preparation, application of noxious
stimuli such as electrical shock if the animal cannot avoid/escape the stimuli and/or it is severe enough
to cause injury or more than momentary pain or distress, infliction of burns or trauma, prolonged restraint,
any procedures for which needed analgesics, tranquilizers, sedatives, or anesthetics must be withheld
for justifiable study purposes, exposure to abnormal or extreme environmental conditions, psychotic—like
behavior suggesting a painful or distressful status, euthanasia by procedures not approved by the IACUC.

Reference: United States Department of Agriculture(USDA) Categories of Pain

14, HUMANE ENDPOINT

Description of the proposed humane endpoints to be used (including expected clinical signs or lesions):

Criteria If yes, please describe specific criteria.

Body weight changes LY ( )or [JN/A
Measurable clinical signs LY ( )or [JN/A
Abnormal behaviors LIy ( yor LIN/A
Abnormal Physical appearance | L1 ( yor LIN/A
Others 1

Others 2

The frequency of animal observation:
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15. Safety of working environment for personnel

| hereby certify that, to the best of my knowledge, the above information is true and correct.

Principal Investigator Date
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