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Grade E: ¥%ES22 (MOR 3N NSO|L} %Y EE M & gl AEYAS SHts 1g =
= 93

2-2. =TS FFE MESI FUAIL. (V) (Select Procedure)

v ANz &0 X HE v e X A=l XK= /M 8 535
(Material injection or inoculation) (Sampling) (Genetics or Breeding)
QutE XK AR A a4g

V . . % .

(Surgical procedure) (Irradiation) (Infection)

v ME|H MEf X Wz 2E 2 7|Et
(Observation of physical status or behavior) (Carcinogenesis) (Other)

3. 4" SE (Laboratory Animals)

MH2sHEHE a2 B 42 XNEE s84A0ME M- = O3 Fo 1Y ZtsELICL

(CHotHro| 233, QZ|AEH0|2, SAHASE)

KNEEX &2 s=dLeAt 8 AR (U 2REL 5= HIYUS Aote B2 health report(XZ2 18

e 2%) SPF certificationg A0l M =ZtAOF B L|C
T= 1 2 3 4

=3 (Species) mouse mouse mouse Rat

H|- & (Strain) BALB/C nude C57BL/6 BALB/C SD

SHxE wild( Vv ) | wild( Vv ) | wild( Vv ) | wild( Vv )

(Genotype_ GEM( ) GEM( ) GEM( ) GEM( )

A (Sex) M or F M or F M or F M or F

olgy =ga4

=< Te 6~8 wks 6~8wks 6~8wks 6~8 wks
(Age)

XS (Weight) 22~29 g 18~20g 18~20g 300~400 g
¥

480 340 280 420

(Numbers)

OjME MAb | germfree SPF germfree SPF germfree SPF germfree SPF

(Microbiologi . . 4 . 4 . . 4

cal status) gnot.obl conventi gno’fobl conventi gno’fobl conventi gno’Fobl conventi

otic onal otic onal otic onal otic onal

SENAA 2Z|AEH0|2, 2Z|AEH0|2, 2Z|AEH0|2, 2Z|AEH0|2,
=) Cioteio| 223 (2 | CHEHHIO|RE 3 (2 | CHSHHIOIRE I (2d | OietH0|EI (2
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Source(vende
( AtO[A ) ALO| A A) ALO| A A) ALO| A A)
r
Losh 42 s=28E 29y 72 FIto 2387ts otH, 7I6HA 42 ¢ BEE [EAHSHM O] 20| [0 E7]]
SHA|H EIL|CH

HHat 225t SEAMEC| X (Alternatives and Rationale for Animal use)

StAF ELC.

—

o
2
4-1. =2l EfSdE =HQotr| 2t AYLILE Chg AfgS 7|E0t0 FHAIL.

(To verify the validity of animal experiments. Please describe the followings.)

HMHE 3Ol &= H0|E H|O0|A(Data References):

1) NPG Asia Materials, 2019, 11(1), 1-11

(BALB/C nude mouse ZHUAM CISEEHE H|F M0 0|45t mF =% Xz & Td =)
2) Advanced functional materials, 2017, 27(33), 1700798

(BALB/C nude mouse ZZO|A ischemia AEfS| & IHMES st AIZEES 04D

3) Small, 2019, 15(25), 1901397

(BALB/C nude mouse ZEHOM 28 =2 IS 2ot ASEEES 0|4)

4) Biomaterials Research. 2010 14(1): 30-36

(SD ratZ O|83%t0] &Y, stds /E o = AS=E2 0[4)

5 Science translational medicine, 2019, 11(490), eaat8329

(C57BL/6 mouse ZEOjA, OLEL|Y HmE AAO| BiH|2|of #4Y¥ = FHE MY (quorum sensing) TIH)
6 Proceedings of the National Academy of Sciences, 2018, 115(3),) 477-482

(Balb/C mouse ZHOAM HIAAT|O| AISEHE FZAEO| 04

=2 T Meio| ME d(Appropriateness of the selected species):
A 1. 8N 2AF SE 0|4 U Xz zaf #E

BALB/C nude mouseE QS =E, YHZ=ZE 04 ZH= BO| A8ED 2Bz HH AFSS EUZ HE
R}S. BALB/C nude mouse model2 BIZTE MASHK| grOk(Severe Combined Immunodificiency ZE), O|F Al
ZO|A Ao Ol¢&Ql BHQY ESH SD rat2 IR ot 2 40 ME &4 T 2|5 A FE ASE.
Y 2. 4L SHEO| HHZ|of 2 mF XY =at 2HE

71F AFE0AM in vivo T2 Y ZHEN £HSE T C57BL/6 mouses FE ALEE
Y 3. WHNEERE oY U X7 21t 2E

& A

=
S0 A in vivo BHESEE O|A EEEM 2ESE T mouse B2 rat ZEZ FE ALET

MEQISH=(FDA) 7|&0| M2, 2MHZ17F SASH QOIE 7iX|2{® Hojz 3 0|de| BHEHF0
Zagh (Statistical Reviews, Center for Drug Evaluation and Research, The U.S. FDA)

o« SAX ZHBTH FA(statistical power analysis)Oll 2|5tH, & 7tX|Q] HE ZRAZ HIWEAMA| (Of: device vs.
zbzk 3Ho| HIEZE0| LQYIM, Cohen(1988)0| MA|$t Fo|+=F(alpha)2 0.05= EAH

no device) X4 Z = =2
AEE, 60%00 siEst. O] +X|= 60%2| ZEZ treatment groupOlAl | OjEl =Z0| a7t QUcte HS °
ol

SH30 7|x2 SAHE HATH M ALHHQl Laubscher's non-central F-distribution equationOf|

SHX| 2t g =]

O|5tH, HEME s (sample replicate)2t ZE5 2 (power)2 H|MEX ZtAH|(non-linear relationship)S XL U
o

=
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o &7 7JPEME = (alpha=0.05, groups=2)0iA| &M, n=3 & Z2 HZHL 60%, n=4; 70%, 12[1 n=5
74%E n O] SO{E0f M2t MAHXOZ JIISHA| YSS & = UA2H, et S22 dS X350 9
0] A= oI HEE IsiM= n=4 2 T = US.

o OFX|BF 50%2| XAtES EY £ Us Mo B2 ER 58 FE A2 SE2tE 0 2 A5 (stastical

power)0| 272 %+ US.

AN

HE 1-1) A 2AF EF oA U XE zaf #HE
Qo Qo

o A A SEOIA ZE: AIZHE GBIE~LEFY FT| 1~28 days) =2 =E HOE LOotE oYY
o dA 2A=E W ME G0 MRt T 274K type Off Cie HS0| ERg
* mouse Of WHZA =2H OIM = AZtER =E 9| Hot 8l 2549l gizlE 2EO| Eed

22t n=5 & 2 5(5EF)/(EY ¥38: 05=10 02|
100} -r)*14(*|?_“’é")=140 ot2|

« rat Of MHZA BT 04 3 AIZIEE XXo| W U 25HO| WSS B0 WY,

212t n=5 & % 5(%&#)/(*5'%4 438: 05=10 Ot2|

AE 1-2) S DHO| WA A SFH 0|4 U X|E zaf E
* Streptozotocing F0{5t0] mouse O Tx R =, WA SEO| 0|4 S TdT
o MH ZAL SEOIA RE: AZtH (GFF F7|: 1~14 days) 2 ZE BE Lot= 0f
A 2AFEF W ME PP Wt & 27X type Off CHS HE0| Z
e mouse Of MHZAL £ 0|4, 4 = AIZHHE RZ[o| HlE #HEO0| Hagh
22t n=5 & B2 5(5ET)/(2E d52: 05=10 O
10(02] 5=)*7(A ZHE)*2(type'd)=140 Of2|

HE 1-3) SHHe R QT XX &4 nd My ZAF EFH o[ 9 X|E Zar BE
o 120 FHUME HF0 Stet Y =, 4N ZAL 2HO| o|AlS ZEe of H.
o MH DAL 2FE U ME FHO| WMatA T 274 type Of Cist #E0| 2%
mouse Of MM ZAL & 0|4, ZE = A|ZHHE XZ|o| HzlE BHEO| g
22t n=5 & % 5(5HP)/(2Y 838 05=10 O
10(0t2]5=)*7(AMZHE)

o rat O dHMZA SF O[4, &
2tZt n=5 Y AL 5(2H

10(0t2|=)*7(M ZHE

A3 1.4) MH| A} 2F oA = Hif|2|of ZHY X &

0x
fok
E

za
. WA BA B 014 3, HEalor ZYO e HYY 21 AFDA.

. MH RAb 2 U ME THO Gt B 27 ype of i3 #Z0| Bag,
+ mouse Of MH2AF 81 014, UY = AIZEE XFo| WS VO Bay

21z} n=5 € ¥ 5(FEF)/(HE 438 05)=10 Ot
10(0k2] $)*7(A1 28 =70 Of2)

o rat Of MHBAL 2H 04, A T AZER TEQ| WE BHO| Lay
27t n=5 ¥ HR: 5(EHE)/(AHY HTE: 0.5)=10 Ot
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70 Ot2]

10(0F2| =)*7(AM ZHE)
10(0k2] $)*3(X|&, O|X|&, sham operation)*2(
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2-1) Ltke SEHO| type & =HEIZ|OF H

1-5) Femoral artery ligation =&
mouseO| Al Ltz

unisT
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Hindlimb ischemia model 2%
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Al
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Al
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i
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a4

80 Ot2|

e

ol
=

test 7t

F

10 Ot2|

1002 4Lt =& FFE)2(HHE0F /)

.
o

4 7tX|0f CH
dEE)

5(FEST)/052Y

2-2) Ui
moused Al L= ZE

i
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J
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F

—

.
o
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1
C

400 0Of2]

1)

=

(IR F7]: 1~14 days) 2 MZ I ZE B3} (H&E stainj 22 YOI,

140 0O}g]

=]
=

10 Ot2|
10002 #)*4(He 2 sEE)*2H 20 S/)*5(LH: 22 F£H

3

7
()

H4EE)
10(0F2] F=)*14(A|ZHH)

HHTEH 04 rat BY: A

5(SEA)/0.5(4
|Het=Z 0|4 mouse 2H: A|ZHE (B1FE F7|: 1~14 days) 2 M=E L =% B3} (H&E stain)S S Lo}

5
10(0F2] F=)*14(A|ZHE)

<0

140 0O}g]

| AFE22| (Husbandry Management)

o

=1
=

=
[

-
[=]

Al
D

5

gLk

=

&

2|7t

F

L
o

7| A0l Sfs A

3

L|C

F

=

.
o

Al
Return animal zone
of

Others (A2

o

+ 74

k=1
=

V
V

a

=1
=

&4 (V) (Housing Zone)

o
=y

S= A

Small animals zone

|2sdSHUNE F7|HoE O4E ZL|H
BSL-2 zone

]

pS

Al
\

*




i*PI!PEUII-'J SEEEHECIHHE Alo|

san National Institute of Science and Technology 0 —
Irstirutional Animal Care and Use Commifttee

MAL 1 (version 2.1, 2015.12)

==}

AT 0l AZoMel At E= Y Al oiE A=Y, S=, A7d B SS 7IMBI0 FA|7] HHE

5-2. Meof| Qs E3t 4t =& (Special Materials)

No search
remarks (v)

WH2sdSHHO BHejo] Eash ZH| o &%
=T, 7tiet, S0, tissue bond, tissue punch, HZIE E2|4d, temperature
sensor, peristaltic pump, warming pad, syringe pump, 2% 2tCH

EEMNE 3&!

\
1 9| 7|Ef:
SN U MA ZA 2E, dNH=E (HH| 848 cm, &0| 2 cm 37|29 E2tA30
U= 3t0] ghel)
* MY ESHBHM MIote 22 0|29 HH U =FE AHARXZL MM W2 AHH Hfstnxt st AL,
Aol SERiel Hol 3 Fsto] e
No search

remarks (v)

Pharmascan 7T, Xtreme, Skyscan 1176, EG1150H+C, RM2255, STP120, Smart 2.5,
Cryostat, H&E, Microtome, Paraffin embedding center, Tissue-processor, microscope,
Western blotting, Plate reader

HHUE:

- 014 X=X =ZF 3, @I M 04N 7Y MEo| 2EES =9l Te, x|
H3t =l (Cryostat H&E Microtome Paraffin embedding center Tissue-processor,
microscope, microscope, Western blotting, Plate reader)

» IO H RAXQ, g W €AW 20| O|FOX|=X| =22l (Pharmascan 7T,
Xtreme, EG1150H+C, Skyscan 1176, RM2255, STP120)

* MHESASA SPF 1Y 2| mouse, rat Q|E BHE = SPF zoneL 29| X{HQI0| 715U CH,
* ZE0| BEElE RE F2, UEE|T] XA 2UM0 S7tE grotof TLICE (HEEAMEAN Y50 HE)
* S E AFSTY(4zone) LHOIA ST 719 0[2le AR SE=2 O|aAH AEE 82 ¥, 0|8 FH| &
AT UHEZ 7IM3t0] FHAL (HEsHEA XotE GEBMAUS AMSFY0| Z3EX| EEL T
5-4. AR 3 S Mo (AYNE & MESE AR U S+ MFE L= No search
gt g AL) (Restriction of Feed and Water) remarks (v)
et v
et = V
13| MK AlZE v
ghe 3l v
Xgt Abs v
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55 A8 U2 B esMe (JENE 3 dE589 258 ZNNoE K|

(Require of Mechanical Restraint)

3 49

No search
remarks (v)

HE 7|zt Y%
I~ Vv
12 K| AlZh %
g 2 Vv
Mot At %
6. HEE =2 Folsty 2| (Veterinary care)
* MY T Es TE A0 HESES 182 £0[7| M HAHS =X|E FSHoF gLct
« o MO EAISHO FMAIR. 7|Et MY AL J|EF Lo 7[QTH0] FHAL.
* OFZ TAl METO| HaY 22 dMEsdAT M L) =aiLct
(29| : dNBrsdSH F2At O|&Zl, T.5214, leeyj0926@unist.ac.kr)
6-1. A & HEE=2 1& 2O A/ E-/Foied /2 AR No search
Pain Control (description of agent name, dose and route) (Operator) | remarks (v)
At
=
27 /0t X| Brian Chol
) Isoflurane/0.5-4%/Inhalation .
(Tranquilization/Anesthesia) @ / o/ x| =4
ol
ZIA™
OO
@ Carprofen: 2~5mg/kg LSt FAL B+ §£4,
-2 Yol B ¥ (MEINE FARo| 345t
ALE) aFT
@ Meloxicam: 1-2mg/kg T[St FAL dF PSP
XIE (Analgesics) F0, 1~220] ot H (d2[A P FALHO Brian Chol
nalgesics N
= oned 5| 4510] AB) x| 5o
® Tramadol: 1-50 mg/kg, IZ|o} FAL d+ o5
£0], 12A12¢0] o a3
@ Nefopam 20-60 mg/kg, L5t FAL 22 LY
FAL
7| EfELEH (Others) vV
6-2. Ct2tA} B (Method of Euthanasia) Operator
At
=
= 0% Brian Chol

DHQ_*
B o 4
ox et ot

YL
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CrEr AR T o 2007 O = =2 Ate 7FOf=2FI{AVMA Guideline on Euthanasia : Formerly Report of the

AVMA Panel on Euthanasia, 2007) : http://www.avma.org/resources/euthanasia.pdf)& 11

6-3. = T A2 HEL =0 R AdHBIR/EY/FOLY/EF 5) AALR
(Postoperative Care (Describe agent name, dose and route in the = No search
i (Operator) | remarks (v)
survival surgery))
@ Ampicillin, 20 ~ 100 mg/kg, 4+ §F0j/O|stF
A2 0, 8AIZE~12412F ALO] a5
. - _ N PSP
N (Ampicillin 22HEQ| 3%, 5% ZET FANH = T
St £d . Brian Chol
e 2 MM FALHO| S| M5H0 ALE) N
(Antibiotics Therapy) . L x| F=h
@ Enrofloxacin, 5 ~10mg/kg, LISt £04, 5&4 £0, 0|z
AT S0, 12A7 O 18 S0 (MEAY FAY | L
O 3]4510f ALE)
@ Carprofen: 2~5mg/kg LSt FAL 4+ FO,
1~2 Lo ot H (42[MF FAHO SIMBIH AE) | z=g
@ Meloxicam: 1-2mg/kg LS} FAH, 7 £, Has
UEH Fo 1~20] of H (AP FALHO| 5[AS5H0] AE) | Brian Chol
(Analgesics Therapy) | 3 Tramadol: 1-50 mg/kg, L[St AL B O, ENES
12A1Zk0f] 3t 0|
TIaL = =As ,7:'_).\_78
@ Nefopam 20-60 mg/kg, LSl FAL 22 LY
AL 8 - 12AIZF OEt =F 78 S0t
7|Et (Others) \Y;
6-4. Q=X A Fgo| 7|& (*TrF QI=FOQl Ot=rAL 7|FO0| Ha QS A2t 1
- P o . . No search
A0l CHSHY 7= FAA[L) (Criteria of Endpoint in Animal study (*If don't remarks (v
Vv

need criteria, describe what the reason))

ChEot €2 gEi2f S22 AHozE dds TR (YEA.

1. HAMYEE 20l 52 (B8 557 771832 Eg8 20(1, 222 oL
x s

StALE =22 o §|, 255X Rt =24HE 2ol 52
3. XAEElE 180 AlEEls 38 (BT HE X HEY)
4. Xl 52
=Ml dHZZ(humane endpoint) EE= CHEIALE FBH7| I8t 7|&
HIALYE Sl AR MH2E, =gott 258, 182 EX(Z3H0| el
MEag, 28) 50| UAS. HAHARKE 247t 7HHo2 S22 HEStn Y
E£3 ™= (clinical and distress score) W7I MAl 1M ¥2 S5 82 gA|ZHS¢
ZIMe| 7|07k 2O|X| ¢t 28 2 HEAZ.

0=-58
1= B ARALE
2=24 30l @ NEAe B9 W=ol 2NOIXP I Sloj= X0l g
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Irstrutional Animal Care and Use Committee
= 8%
3=%%, 37 8, 23 U2
4=79| HHQl &5, &7 gle g
5=ZHH0 25 &3
* =20 SE9 85 E= 2EAE YI5ts At OldEE E2 HES M, =Xl 4B E(humane
endpoint) L= EALE F3H7| fI9t 7|ES MAISIHO FUAR. (O 8522 o ArzdF e HaLlt 4
HE2l 20% Ol* HMEd2 Al, 8 B2 10%E Zuste 5L &Y, 2 o 3% & g49 30|
20mmO| & LY Al 5)
7. 428N Qs 2% AE (Animal Study using Biohazards)
* OHHY 2E MR E AZMO| HES| FHAL (O RI S0 R "YAESAHL ALBSIIS" Y,
= AT=0f tiet 2AXzE ® IMOUIMF §)
* Infectious agent?| &% 0O|= CDC2| Biological levelE EZASHA|Z| HRZIL|CH THOHXO| Z2AHXZE QHSHAIH
He|g o)
* WHEsdEE2 BSL 1~2 552 =<8 fIGiEES 0/8%t =40l 7ot A|2UCLh O 2 HdS
0|8¢t 2 YNHZsHSHE =8 FUAR. (08 7ts 22 : RUAMZSXE HH2 T
7-1. 2EabE § HAMd AE dESH =2, /Y 2ctE, M= DNA S FOi5t
L No search

—

A% (Injection of Radionuclides, Biological agents, hazardous chemicals,
recombinant DNA and Others)

remarks (v)

50| EZ(Agent):

Bacteria:

Staphylococcus aureus (BSL-2)

Staphylococcus lugdunensis (BSL-2)
Staphylococcus epidermidis (BSL-1)
Streptococcus pyogenes (BSL-2)

Streptococcus agalactiae (BSL-2)

Enterococcus faecalis (BSL-1)

Enterococcus faecium (BSL-2)

Escherichia coli (BSL-1)

Klebsiella pneumoniae (BSL-2)

Klebsiella oxytoca (BSL-2)

Enterobacter cloacae (BSL-2)

Enterobacter aerogenes (BSL-1)

Pseudomonas aeruginosa (BSL-2)
Stenotrophomonas maltophilia (BSL-1)
Acinetobacter baumanii (BSL-2)
Carbapenem-resistant Enterobacteriaceae (BSL-2)
Metbhicillin-resistant Staplylococcus aureus (BSL-2)
Mycobacterium (BSL-2)
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5

(BSL-2)

Staphylococcus cohnii (BSL-1)
M= (Infectious potential of Biohazards): A2 HfH|2[0t2] BSLZE

FUIE|EH SEEEECIEUE
Ulsan Natlonal Institute of Science and Technology

Irstirutional Animal Care and Use Commifttee

(Route):

HfEH

I.

unisT
XNz| 2 (Disposal Method): 10% bleach for 20 min. Biosafety level 2

g2k 9 31(Dose): 10'~10° CFU/mL, 1%|~143]

0l

Cutibacterium acnes
Bacillus oleronius (BSL-1)
candida albicans (BSL-1)
staphylococcal enterotoxin
syndrome toxin-1

Endotoxin:

oo

I

Jjo

70
1o

80
pd
of
o

of
o

. urine
BS-IV

to Animal)
= X AU OjXl= G20l CHsf HHSHY

E(Excretion route)
BS-II

(Animal

9

8

tol &MI3] 7lEs] FHAIR.

BS-II
9

t

|
il

| Li& o

BS-1I

1otof 7les FHAR.

X
o

g

to person)

(Excretion)

(Animal
Grade

(Bio-safety Level)
8. SEHEC| L& (Outline of Animal Study)

* HIHE7tE 0]

7

¢

Jod

[ELL

*

‘1 (Objective and Expected Results of Animal Study)

=

&l =

MMz JHzol |

=13
=

sxoz oA
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S
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A
o Foft ASEMM= 7HEO]

ol
=

ojn
_nm

oIH WM ZlsS

= 1 HEOM A7 EX5HA
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C AL oA N U

o
=
k<13
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i

Z O|RO%|

ol
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i EUasoIEd SEEEECI A HelMA 1 (version 2.1, 2015.12)
EEREN (naicne! Anival Core and Uze Commttze. ™ E - '
QSN E 2O =2 S71E™EE HEY = US.

o MY 2 Uk SFHo| ge2lor Y X=X xf¥ =t 2E

o|§ drefzjof ZE2 X&Xel g Ut Crst 24, CHYEetsS WAIZ|A & st 4o ot mE LY
SHE2|OFS 2l THM 5= Piztel Mot Lol dmEtAlof st AT e THED AS. 2 HAFoMe mE
gte2|of Y S8 ZES UL, WS HeSHE 0[85t0 ZutXel mE L gy 2o X|E E1E ABd
oxt g AEg 8o, H-EE F0 = O/Fo| HHZ[of WA 5= Hatet mEo| EAE S W0l CHS 24
2 Tsto] gtezof 2 Heto| CHt X2zt =olg o ™Y, 2 ool antzt ASE Al gie 2o 2
of ofgh CHYst mEHS oAt X|RE 9T 7|5 &7} Jtsd

- MY 3 XNEE WHHEFEH oM Za BE

QIM W SAEAL ZEE =F QW 7| XEE o CtYst MMAHTEES SSZEO| O|AsHo] ot T,
gT ez, A I S ol o™Y. 2 HES SoliA, SXto|A ojAlstT|of Mttt MANEEEE S8
DEMHS Sof EMsto], A sxtofA East XE8 dHETSHEE JWLstaxt g

8-2. s=4d A= A & (FHEQ 7|s)

(Schedule and Methods of Animal Study (Describe detail))

Y 1-1. dH 2AF 2F 0|4 U X|E FBaf E

2 MM JHLSt DR st WA ZAF 2ES mouse, ratl] O|ATOZ N MA HEd off =olat 0]4] =9

X2 g1tE d3staxt g

o EHE ZZE (mouse, rat S(back)e| L|E, X|HZE, ZEF) off HUE WA ZA EF O]

o MX| ZAF 2E9| 0|A Z mouse, rate| Z=Z Q| 3|2 ML 00| ZQ:

o MH ZAL SHO| M

- JHEE WA 2AF 2E2 Z2H (Collagen)tt 22 MZE| 7|HE FESts =EE O|F0T gel YEE

MZe|o, ZETHE0 2Hojste Cheh MZEZF FHM o2 HY R0 US.

- dH 2A 2 el MESel ol maEtd F 27K typel| MM ZAL SE 0|4 test7t TIHE O

- ots HENE, MAL2 03x03 cm ~ 2x2 cm Of SiEE
o AN ZAL 2FH O]4 mE:

- AZHE S RALFY FT]: 1~28days) B =2 B3} (H&E stain, Immunohistochemistry, §)& 0ts.
- AZtE (SR ~YFY FI|: 1~28days) B &% 28350 U 254 25 = A (REIRE HA
(rotarod test), 2t0|O{& ZHAKWire hang test), ZAtm 24 HAE &)
o TRME Huo| K|, P W} EF LY OREE FYTHE S BIE oFY.
mouse: ZtZt n=5 & AL 5EE)/05HY 45E)=10 Ot

10(0L2] $=)*14(AMZHE)=140 Ot
rat: ZtZt n=5 ¥ &2, 5(5E)/05EHY
10(0F2] )*14(AZHE)=140 O}2|

M

o HTAE

@ O (isofluorane 0.5-4%, inhalation)

@ mouse, rat 2| =& (mouse, rat S(back)l| I|F, X|&, 2F ZA: 03x03 cm ~ 2x2 cm)2 tissue punch,
=8 719, tl& 2 AHESHo Zatd.

@ MIE dH 2AF 2BS Fetd 23 (mouse S(back)el IR, X%, &8 £X: 03x03 cm ~ 2x2 cm)
= 20 DFEAIE.

T T

=]
o

_12_
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@ H7IE =&, StE SoiM 2 FE22 220 & AOIX[ LM 2|55 AlAeh

® S )

® 2=7|7t 32 WA, TEN HESEE OtAl= 20| H0M FRSHAHLE, 12~24A[7H0f| oF HA T[SE FA
£ Sl =L ™Y (TS Carprofen: 2~5mg/kg =2 Meloxicam: 1-2mg/kg S-2 Tramadol: 1-50 mg/kg
22 Nefopam 20-60 mg/kg) (&M X: Ampicillin, 20 ~ 100 mg/kg =2 Enrofloxacin, 5 ~10mg/kg)

@ =25 7|1¢Ee = JH 2ELHY (259 HXE)

- 2EIZE AAM (rotarod test): 2EIZE ZHAHE rotarod TH|Y| HHFE S2{E £T 4rpml 2 A|ESIY H
ANHo2 £ 5 J7HA|7 300X 20 40 rpm2E F7tE|0f 2EStA of 2, EYEL0| SO7I=F SIS
o, AF7t 22 40 HHEOf| HO{E WXL A2t (seq), BHEEE HEEY o Y.

- Q0|0oj& AHA} (Wire hang test): AlE2 &0| 25 cmO AXIEl AZF 2mm2e| wireE A2 AlEE, ZHZto
OFRAE 2fo[ofof HCtZ| TS AMESIO] QIX[A|Z7|D HO{X|X| &0 OhEe] Ues AlZHES HEE OrA
S QUCHF "HOiX|E AlZHS SHI0 A" A|0f 120X SO Aelst o|9t 22 Yoz 2tzto] OiRAE
oF 20 & 7HH2 = 3 3| gteE 3 29 Al T AUMet HY i N2 AlZte] Ba g2 2 0pA9
dHoz ZAIE 2MT oF.

- Eitm 2M H2E: EXtg 24 H2EEs S22 b2 2] 28 712 35 FEE Hotste Al OfR
2 S HEO| Y3AE 23l =, ofeF O[Tt v ZE WEI F2 F2 S2(Z0| 60 cm, HH| 3 cm)
2 X|LIZHA SHHM UXt=2 WA SHRACH HEo| ¥F 2t 3Hol BEEZ HAUof SCt2(el 7|ls8 FEE
o .

77t 3¢ = HE ZLHY (EFRY EY)

@ 2877t 3¢ =22 K& Bt =, HA|Me| E HIIE FHSHT| UshM EH K

Xgot B 2= CO, FYUsH0 Qt2tAL 0 H Q.

OXZ2E AN BE/AE ®FSH0, formalin, TH2HEH X2[ SS Sl section slideE BH=0 H&E stain,

Immunohistochemistry &2 ¥5t0] dZdnt (Ea dd &, ZANZES| 2X)E 24 0T .

4E 12 Y ZE A 2A EF 04 U X2
= dF0M= TSR} St WM 2AF 22 E
552

=
od}f
T =

2} 2HE
& mouse Off O|Al$t &= X2 IS HABTSDA &

[

Streptozotocing F0{3t0f mouselll &
E=dE XZ (mouse S(back)el HE, X|HE, 22F5) of JHLE 4N ZAF 2 04

o MH ZAL 2E Q| MZESO| o WMEtM & 27t typel| WA ZAH SF 0|4 testZt TAE 07F
o AlZt¥ (Ol F7|: 1~14 days) 2 =& #3} (H&E stain, Immunohistochemistry, §)& 0ts.

B B2 X, BT U BE LY GRS IYTHIS S BIY 4YY.
|.

.
>

[

242t n=5 & B 5(FEF)/052Y d58)=10 Ot

10(0t2] 2=)*7(MZHE)*2(type'E)=140 O]

-

o M2

® 0.1~0.4 M citrate buffer O] 5Q streptozotocing 70~150 mg/kge =2 LHO| FAL
@ Yo Y =2l 2 streptozotocin AL 72A|1ZH 2O ME[ FUOIM HESIH BT HAL
M 52 AHESHY ZEatd.

o= =
® MZEE 4N ZAF 22E Zetd =& (mouse, rat S(back)el IR, X%, 2] = 03x03 cm ~ 2x2 cm)
22 Qo 2ZAIE
@ H7IE B, SHE M == F22 B2t = A 0[X] WHo|M 252 AlEfe
® Day 0 ~ Z|C{ Day 14 7HX| ot& Cte|2 MX ZAF SZHO| f2ot X9 glgk|= IFES 2HE.
® 2=7|7t S LU, TENM HESEE OtAl= 20 H0M FSHAHLE, 12~24A[7H0f| oF HA T[SE FA
£ Sl =L ™Y (TS Carprofen: 2~5mg/kg =2 Meloxicam: 1-2mg/kg 22 Tramadol: 1-50 mg/kg
22 Nefopam 20-60 mg/kg) (&M A: Ampicillin, 20 ~ 100 mg/kg =2 Enrofloxacin, 5 ~10mg/kg)
@ =712t 52 3= JEHf ZUHE (ERY E9)
E7|2t o B2 XgIt Bt T FHMol £ HtE EHSHT| kM M XF.
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Irstirutional Animal Care and Use Commifttee

@ K87t 8t 2282 COz FRot0] otefAL o " .
KzE &N 225 MFSHH, formalin, DH2tH X2| S &3l section slideZ ZHE0] H&E stain,
Immunohistochemistry S2 FHSIY HEZy (g ¥ Hx, ZEAMZES 2E)E 24T o

e 1-3 3o R Qlst =R &4 D WA ZAF 2F o4 N X2 mat BE
= A= WEStAXt St M ZAF SES L2 A EYE mousel| =X O|AlsH £, K|z 21t
£ d35taxt g
o JtES 2% HHE SAM DRE=H0 oty Z-E UE
o EYE ZXF (mouse, rat S(back)2l HE, X|HS5, 253F) of HLE UM ZA 2 0|4
o AN ZAL 2E Wl MIZEQ g0 Wt T 27K typel| MAH ZAL EF 0|4 test7} TIHE O
o AlZt¥ (0| F7|: 1~28 days) 2 =& #3} (H&E stain, Immunohistochemistry, §)& 0ts.
o THAE HEol X, gt f E€F Hd R E FHTYHE S EEY oFEY.
mouse: ZZf n=5 & &2, 5(FEF)/0.52d d&5E)=10 O

10(0t2] F)*7(MZHE)=70 Ot
rat: 212t n=5 & L, 5(FET)/05EY 438)=10 Ot
10(0t2] F)*7(MZHE)=70 Ot
HA =
0% (isofluorane 0.5-4%, inhalation)
95~150 E2 7}¥El 2 90 (0.3x0.3 cm ~ 2x2 cm)E B M AT mouse, ratl IHE =ZE0f 20%~1
2850 =
HZHEl MM ZAF S &ME ZE (mouse, rat S(back)e| I|&, X|&, 28 =X 0.3x0.3 cm ~ 2x2 cm)

o
£ 9lof TYA
|y

AT

@@ HMeO©® O e
ot
S
d
N

Bt ’ = 229 £ AHO|X| oM 2= AlEfeh
Day 0 ~ Z|Ci Day 28 7tX| ot& EtRI2 AKX ZAt SHO| 25 XX 9| 3|5k WHYS 2.
S0 2N, TEM HESEE O l= % | 4%’01 M ZFRSHALE, 12~24A1240]| o BN TS F=AL

Soff FUL oY (XIS Carprofen: 2~5mg/kg = MeIOX|cam' 1-2mg/kg =2 Tramadol: 1-50 mg/kg

2 Nefopam 20-60 mg/kg) (&’ X|: Ampicillin, 20 ~ 100 mg/kg =2 Enrofloxacin, 5 ~10mg/kg)

=71 % 52 HE ZUHE (EFRY E9)

F7|1t 2 B2 X2t B T, Ao E BE ZHSH7| shM A M

Xz7t 8 ZE2 CO, FYSHO 2A2tAL o Z Y.

Kz e 4N 22IE ®MFSHH, formalin, THEHE X2| S &9l section slideZ ZHS0{ H&E stain,
Immunohistochemistry 52 &35t dZdu (gt g9 Fx, ZHMZEL 2X)E 242 0¥ Y.

AE 1-4 dH ZA 22 0|4 F dte2|of Z4Y XEgd =a 2E

2 MM = JHLStaXt St WA ZAF S mouse, rat O O|ASH = HiE|z|of ZHOf ozt KHad =ot
£ ZEstaxtg.

o =HE XA (mouse, rat S(back)Q| IlF, X[HE, 2]F) of HLE EH ZAF =E 04

o MA ZAF 2F WO MZEESS YO Mt F 271X typel| WAl A EF O|A test7t TAE O F

o MA ZAF 2EO| 0|4 F 10'~10° CFU/mL EtE|Z|0tE FOiT

o AlZt¥ (O] F7|: 1~28 days) 2 =& #3} (H&E stain, Immunohistochemistry, §)& 0ts.

o THAE ol A € U EF U R E FHUYHE SO HEIY oF.

RS Ess

mouse: ZfZt n=5 & 42, 5(5E)/052 d43E)=10 0Ot
10(at2| =)*7(MZHE)=70 Of2|

rat: 22t n=5 ¥ AR, 5(2E$)/05XE M3 E)=10 O]
10(0t2] F)*7(MZHE)=70 Ot
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unisT Ulsan Natlonal Institute of Science and Technology 0=
Irstirutional Animal Care and Use Commifttee

o /=

@ Ot (isofluorane 0.5-4%, inhalation)

@ mouse, rat 2| =& (mouse, rat S(back)Q| I|F, X|&, 2= XA 03x03 cm ~ 2x2 cm)2 tissue punch,
=8 7%l Ul S8 AM83SHol Zatd.

® MZEE 4N ZAF 22E Hetd =% (&, XY, 25 =& 03x03 cm ~ 2x2 cm) F& 20 2ZAIZ.
@ MH ZAt 2EEZ 0|48t £2/0] 10'~10° CFU/mL &5=2| HH2|OtE HIEALL, LSIFALE Soff T,
@ H7IE B, SHE M == F22 B2t = A O[X] LHo|M 252 AlEfeh

® Day 0 ~ Z|C{ Day 28 7HX| ot& G|z MX ZAF 2ZHO| f2fot X9 glak|= IES 2HE.

® 2=717t 32 EH HEsZE OtAl= =0 A40M FYSEALE 12~ 24)\|7+01| ob BIM I5E FALE S5l
Fg o8 (ZISA: Carprofen: 2~5mg/kg =2 Meloxicam: 1-2mg/kg 22 Tramadol: 1-50 mg/kg =2

Nefopam 20-60 mg/kg)

@ 2=7|1 ¢ 5= dH 2LUHE (EFRT Q)
=TIt % 52 KB B T, UM EY HE FH7| fIShM LA K.
@ XN=7I Bt RE2 CO, FYUSH A=A O F Y.
KN=2E &H &5 MF A, formalin, T2t X

2| E2
o=
Immunohistochemistry 2 &350 a4l (g2 dd d

ot

il section slide2 BHS0{ H&E stain,
ZEMES REmE EMT oYY,

A¥ 1-5 Femoral artery ligation 2AS St MH A EF 0|4 U X[& &1} 2%
o 2 AHFHOME JHLSDAt St WA ZAFEE S fermoral artery ligation £&20]| O|AStoZN Hot &Y, X
2 RIE ASSHaR}F g

Hindlimb ischemia model 2&Z X2t =, 47|9| Mzt WA ZASES O[A5H &t 2

I
o
|.|-|
I
0
o

o 3% tHOE Z[Of 47 EREY XA BT} (H&E stain, Immunohistochemistry §)8 LO0t&.
o TME Huo| X Ha U EF UM RS SHTHE Sof I oFY

5(5E4)/053E 458)=10 0Ot
10( $)*3(X| &, O|X| &, sham operation)*2(8 72 &, =i H3} TEh)=60 0Ot

E
if
.|

HEA =

OkF (isofluorane 0.5-4%, inhalation)

FE0M HACI2] Weko 2 hindlimbe| D& S HmSHX|EE HEIY, femoral artery & ZE

= S48 ZF2| femoral arteryE T8 AHE F1, 3 SNOM H Z femoral ateryE =28 HE F5
+=8 M2 F9Q femoral artery segmentS AZ2 7t2] S22 transect & HINSH EEE vicryl suture

surgical stapler S22 &2

i Q@ @ @Mo® @O © @

7] L E dH 2AF RS transect $F F20| O[Agh

=g F=& T 4F00 2N 4 3¢ .7_*7—19§ S= JH ZYHHE &Y F59).

7|1 S SdH, TESH HEYsEE OtA= =20 A0 A FLSEALE 12~24A12H0] o HA H|SH F=A

Soff T odY (ZISH: Carprofen: 2~5mg/kg Z& Meloxmam‘ 1-2mg/kg =2 Tramadol: 1-50 mg/kg
=2 Nefopam 20-60 mg/kg) (A Ampicillin, 20 ~ 100 mg/kg =2 Enrofloxacin, 5 ~10mg/kg).

® 212717 St =2 K27t Bu 3

= =

ool £ HstE 535 F7| UM A xHFH.

T

E3) section slideZ &t H&E stain,
=

=
=
, ZENEO BE)E 2ME 0FY.

4E 2-1. U 29| type B YEHIZIOF HH =X T4 Zup 2rE
= 2g0Me D=0 H20tE 2ZAT = L 22E ME0HY Xz 21E 2HEStA} g

o2 FZE0 10'~10° CFU/mL 2HH|I2|0tE S0 3t

_15_
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©®00 e

=

®
@

re

g omy

(
Nefopam 20-60 mg/kg)

o
o=
Immunohistochemistry 2 +d35t0] daZ1 (Fa 4 d

0% i mx

T 4 7K R LH=dE 2~14 & S0 (SIF EtRf) HHZ[ot7t 4 EE 2] F2{0 HIEALf, H[StFAL
IV injection & & FYUSHO] 2|5 £l= Y& =92l
Lt 23 57 4 71X
EZoF B/ 2 3
n=58 SHZ @
5(5E)/05H 43E)=10 Ot2
1002 )4t 22 FFE)2H 2o Z7)=80 Ot

P

Al
=2

ngt

A=

OkF (isofluorane 0.5-4%, inhalation)

mousel| AL HFEALL, HSIFALE S8l 10'~10° CFU/mL s=9| EHH|2|0tE FO0ig.
2~14% S LI =HE FOoi5tH gy 2|ot7t ZA¥E XEQ| 3|8EEs IS AEE

ol=7|7t 2 USHE HEsEE OHAle S0 HOA FYSHALE 12~24AI2H0f o #HY T[SH FALE Sof

= ="

EIEH: Carprofen: 2~5mg/kg 2 Meloxicam: 1-2mg/kg =2 Tramadol: 1-50 mg/kg =2

b3

32712t £9 52 XBJL BH T, WA M| SN WIS ZHI| UM B M.
27t B BUL O, FYSHO| A 0 FY,
=
=

NzE X £2E MFSHA, formalin, Tt X2

E3) section slideZ &t H&E stain,
=,

=
=
ZHMZO ZE)E 24T 0T

H 2-2 LI EHO| s gig2|or 24 =X i Saf 2HE

AMEoMe mExZlo| e 2[0S AEAIZl & o8 sE2 Lt S22 M2[510 X2 SutE &S X}
o2 =Z0f| 10'~10° CFU/mL HHE|2|0tE Fofst

= 4 7K 529 HEEEE 2~14 2 S0 (3} =|

= CHRl) gtE2[opt 2 EE =] 2210 HFEALL, HBIFAL
IV injection & &3l FYsHY 2|8 &l =8 &0l
Lt 229 0 3l 244|127t T2 1~55]
Lt E2 sk 4 7HX|
e 2o BF:
n=58 SEEZ g
5(5ES)/058d H43E)=10 Otz
10(0F2] )4t 2 s+ 28tE 2o 3/)*5(Lte EE £0| 25)=400 0Ot2|

obt

3 MHHEEE o4 U XE Zaf E
HYOM = EHETEES mouse O O[AS = X|g ZIE ABStaX g
E=HE OREXZ0| JHYE MHAHASES oA
MHAHeEE oA = RZ 9| 2|8 & 200 ER
WA EE oA 2E: A (SHF F7|: 1~14 days) 2 =2 B3} (H&E stain, Immunohistochemistry,
S)E YOot=.

22t n=5 & E%: 5(5H)/05EHE d3E)=10 Ot

10(0F2] =+)*14(A| ZHE)=140 Of2|

HHME MHNSISES rat O O[S = X&E SUE HBSOA o

_16_
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SEEE S W R e

EHE OREx3 o= A
o MHXMEAESE O/A = XREQ 35 FE QI0o| EQ
o MHAHTEHE O|A ZE: AIZHH (BIFE F7|: 1~14 days) E =& B3} (H&E stain, Immunohistochemistry,
S)E Y0ot=.
22t n=5 & d%: 5(5H)/05HE d3E)=10 Ot
10(0F2] =+)*14(A| ZHE)=140 Of2|
A=

b3

OkF (isofluorane 0.5-4%, inhalation)
mouse &2 rat2 O|H: 0.3x0.3 cm ~ 5x5 cm)S ot
MEE MAHetEHS ZEtd Of 22 20 DFEAZ.

|

Day 0 ~ Z[C§ Day 14 7HX| st& CHol2 YHHYSEO| O|ME =X 2=x= 1¥S 2.
L s

e e e e

22 Nefopam 20-60 mg/kg) (B X: Ampicillin, 20 ~ 100 mg/kg =<2 Enrofloxacin, 5 ~10mg/kg).
® 2=7|7t 32 22 K27 B 2, AN ML E HIE FFSHT| AhM EH MF.

@ KNE7l B ZE2 CO, FYUSHH QtFAL o H .
N2E oK 2E MFSHA, formalin, TtEHE X 2|

5SS E9|| section slideZ Tt H&E stain,
Immunohistochemistry &2 +d35t0] Az (Fa g4 EE,

=
=
ZHMZO ZE)E 24T 0T

R RS

o HOMXHFE= venous catheter, 2 lateral tail vein 2 cardiac punctureS SoA] HH KfiF st
o ER7IZH AT (5 h O[ghel 22 Holx 30& HHelZ xHFE o .

o CH7|Zt 17 (24 h O|3he| B2 HO{E 0.5~8A|ZF THl2 AFE ofH Y.

ol=7|7t S dUA, UM HEsE=E Ol 20 HOolA FYSALE 12~24A|240f SF B T[S AL

ol L ojdY (M-S Carprofen: 2~5mg/kg B2 Meloxicam: 1-2mg/kg & Tramadol: 1-50 mg/kg

o 7|7t AT (5Y Olehel ¥ Moz oF 28/ O|y AFE o Ho|H, OrF 7 HaY AL StF 1|¥ xfxE
ol g el

o MOl MF A2 OfFH FO|E S8 T AT 25%E HA| &2 A 2F ¢ o|H, THHO| HF2 1% O
o XMFSHK| AS AY. T 1% O|yo| M SHHO| XY FSHCHH, fluid (saline) replacement?t O|F0{& 0
X Ol
oo

e Venous catheter ¥ XY O}F (isofluorane 2-4%, inhalation). eye lubricant X2|, ERA| physiologic
stress A8t heparin (5-10 U/mL)2t isotonic fluid (ex. Lactated Ringer's Solution) =& 0| (& 89|

210 H§F2| 20% O|L), catheter & ?|X|= femoral &£ jugular®| venous-venous Of siiEgt.

o Tail vein & MF: S22 AFRAH O|X|0|A restrainer2 O|5. 52 S0 heat lamplLt heat padSS 0|23t

d
e SEAIZ|D small gauge butterfly needle S22 HHXF. XF Zols H= ¢ES S8 =S
1 CHAl AFRAO[X|2 O|EAIZ OfF.
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