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of humane experimental technique, 1959).

(1) =43 Al (Replacement, or utilizing non-animal models)

SEATS UE IR E dAss A2 AYHH, o

= a8d F A

%t (Absolute replacement)

BE A2H : 7IARY, 818 Ve o] &

ASFE AlEHOlA : MHA HU EE uSdAME &85V o4
T Eokoll= ARgol Aok A

O 4thd A<t (Relative replacement)

- AE A2EH L rAE, AES oE, e AT TR 3e T5Y F

H
=(ZT 5 FEHF T ARSHAY, Alxuidely 22 54 in vitro
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~

2) A+& &= F T4 (Reduction of numbers of animals used)
Al e T 5 73 HoE Fole WS 1Yste AoE A
g, g7 22 WHoZ FEY FE Y 5 Idoh
O & Al ATy A7|E Y
O s&< AUz &8 =y td s=9 =4= o& A7A¢ o7
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O &= ¥YE A3 st da3 2AHS HaF
O &3t TATH &4

(3) AWy 7l (Refinement of the methods to lessen or eliminate

pain, distress, or suffering in animals)
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[3E 3-@. TEAF AMEEHE QA v Al
TR o} A H] k1A
Barbiturate
- Pentobarbital Sodium - ZEAIZE grow, DEAlele] BE HEE FIl wa &
(AN Env] g A +F; Nembutal) FEU A& a3= fv)H|
- B 3 EFFFYA 2 8 Ast
- FAFAE ofekF s7F Ba
- Thiopental sodium - 2P FE, AW FAL Al FEo] EF 9 2Fo=
(Bl3g &F) FUHE 25 A
- A ofokE U Ba
Dissociative anesthetics
- Ketamine HCl (GAHAIEFTD) - EfliH|e} 7|1IAHIST IR dEAAA|(CIER ) B8 A
- v AN 713, A7) 59 WolE SRS A
- ALY ofkFE s7F Ba
- - Zoletil (Z#¥50) - Tiletamine(3] 2]/ *#}#)3%  Zolazepam(benzodiazepine
T agent)®] E3okA)
A} - ﬂe *ﬁl‘?(u}f_, P 5 ; 0.04~0.06ml/kg, IM) AH

v}

Al

#4 (FA9 50 A8 YA

70-1)

- U]’ﬁ % L L o il 1 e e i P Ml s
Hypnotics
- $-# & (Urethane) - =290 gy g B
- 7FFeF &8 Alx A AnZ 3= AR AR
- G FZEE 2 (a-chloralose) |- HIAEA F& Al ALS A%
EfRERoEs - b2, sl 9)9E FEe] Wol AME, AW HE
(Tribromoethanol; Avertin) - B ARG o ARG Al AR A= Bebaa Ay
- 22X ZE (Propofol) - oFAl9] Wdo] w2y v 3B E B A4S HsE

Enflurane (<1&F4 <) - SEFCE JAe FEEAH} FASIY A A8l
= AE, ool 2EFHE B v %, 448 AE8e =¥
A _

* * Halothane,isoflurane,enflurane =< 3|&A] AH 7}~
uH A = Ao A FF3H 05 ~ 2% s =R ALEE

Diethyl ether(°]H,°H] £)

Bo[SIA JISFete] whH Te s}

- PAE  AsHY, FEA, A4 FH7 3 B ER g3
N20 (oFiF3 X - AE 5
- &E ARgSte] A fEEHA foBE GE vhH oA
o} A AE
Halothane (¥ = H[ ?1) - AT FHEE ST o A SUHAE,
- EAAAE0] 5 IWAE FAE.
Isoflurane(o} o] &= &5 ) - vHH e # =, 444 w2 v A= 2d 8]
- Ashd, FEA gla, &80 A 28 AHE
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[ 35, A% - AF -0k A ok 5 Selst AX B R A
TR % A H] 3
Atropine Sulfate (SFEZH) - g g 3R EulE oA 29, JE o|¢
Xylazine (AL Ee HE) - A4 - AFA, ALl 4A
- 7HH R Q) HH A e v A R 8
o} - BEE O Fo A AHS B 24 28
%
Kl Diazepam (T}¢] o} ) - 7 A A
5 Acepromazine maleate - A A, 2E wmEa FEAA 8y
°F | (A Z =) - barbiturate ¢FAI9} W& Al A B ARAIRT A%
Chlorpromazine (222X 2w}3) - TFARGAA, e Tl A9 Heg A&
Succinylcholine chloride - BEIA ZolgA], ok FE X F A
= |(AAEER)
o] Pancronium bromide (3 2U-%) |- HIEETA Zo| Al
<t
#] | Vecuronium bromide (M F#2UY%) |- FF2UYwol Hls| 28R &l Fom, 4
Aol Wz kg A
Hlukek A Z 5 Al
Acetaminophen (o} B} 7] = 3) - % 55 ¢shad 2, oty RGg BAE A
At g B8 A F EA
3} Aspirin (¢} &) - AP AL FEA, vvkekd 9 RA A=
4
Ibuprofen (o] -3 = 3) - HzH R0l £9A, T EEdd F4 A
=i
ukekAd A F A
2 Butorphanol (B.E 3}) - EURG 478 AE A8, FagAAdAEE e ®
5 A A sEa
A
- mReRAd ZEA

Buprenorphine (H.3Fd| =)

Fentanyl (ZNE}L)

(¢

: Mow AgEE e AEA
R} 50-1004))

1 [o

=
5

u
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[ 3-0. 55 € 2 14 - 1% - vHHA Fo dAFH
ol &
X3 oA (;:kg) F7= F3 24
30~70 P Russel & David (1977)
Pentobarbital 40 P, IV Flecknell (1987), Wixson (1990)
40~90 1P Hughes (1981), Clifford (1984)
= 25~50 v Hughes (1981), Clifford (1984)
T Thi tal
A} fopenta 50~90 P Wixson (1990)
u} Ketamine 100~200 M Flecknell (1987), Wixson (1990)
=] Ketamine + Xy]azine 100 + 10 M + IP Flecknell (1987), Wixson (1990)
o} A Ketamine + Diazepam 200 + 5 IM + IP Flecknell (1987), Wixson (1990)
—?— (T:‘l]zzrsozeg;a;l ol 125 1P Wixson (1990), Green (1979)
. 0
= Propofol 12~24 v Wixson (1990)
Chl . 125 / 25 IP / SC Barnes & Etherington (1973)
AA oropromazine
U]_;,E:‘:]::__}: P 50 M Russel & David (1977)
Atropine 0.04 SC, M Flecknell (1987)
Butophanol 54 SC Harvey & Walberg (1987)
ﬂl%l Acetaminophen 300 P Jenkins (1987)
zlgzﬂ Aspirin 120~300 PO Jenkins (1987)
Ibuprofen 7.5 PO Jenkins (1987)
P barbital 30~70 P Russel & David (1977)
entobarbita
40 P Flecknell (1987)
" i 25~50 v Hughes (1975)
Thiopenta
= P 30~40 v Flecknell (1987)
=
A Ketamine 100 M Flecknell (1987)
u} | Ketamine + Diazepam 40~80 + 5~10 IP Wixson (1990)
o) = Ketamine + Xylazine 90 + 10 M Flecknell (1987)
- A Ketamine + Xylazine 40~80 + 5~10 1P Wixson (1990)
Tribromoethanol (avertin ‘
25% 300 P Flecknell (1987), Wixson (1990)
v
Propofol 10 (infusion) Wolfensohn (1998)
at54 | Chloropromazine 0.25 IM,SC,IP Russel & David (1977)
= of Atropine 0.04 IM,SC,IV Flecknell (1987)
e Butophanol 23.3 SC Harvey & Walberg (1987)
];% , Acetaminophen 110~300 PO Jenkins (1987)
A
Ibuprofen 10~30 P Jenkins (1987)
% IV (39 W), IPE W), IMES W), SC(H3h, PO (A7)




23

F oAl FARB=E 3 &8
(mg/kg)
37 1P Flecknell (1987)
Pentobarbital Na
= 15~30 v Hughes (1975)
A} Thiopental Na 20 P Mulder (1979)
v} .
7] 2 Ketamine 22~64 IM Hughes (1975)
L] A Ketamine + Xylazine 45 + 5 IM/SC Green (1979)
Ketamine + Diazepam 45 + 25 M Flecknell (1987)
]
co. | Chloropromazine 05~25 M Russel & David (1977)
T
g 4
A=A Buprenorphine 0.05 sC Flecknell (1987)
15~40 v Russel & David (1977)
Pentobarbital Na 20~45 v Clifford (1979)
T 40 P Vanderlip & Gilroy (1981)
AF ) 20~25 v Sedgewick (1980)
Thiopental Na
vt 30 1P Green (1979)
114] Ketamine + Xylazine 35 +5 M Hobbs (1990)
A
E Ketamine + Diazepam | 25~35 + 5~10 M Harkness & Wagner (1983)
7] Propofol 10 v Flecknell (1987)
1 IM,IV Green (1979), Lumb & Jone(1984)
Acepromazine
] 5 M Flecknell (1987)
Fof 0.05~0.5 IM,SC Russel & David (1977)
Atropine 1~3 IM,SC Green (1979)
0.2 M Flecknell (1987)
g %
A% Buprenorphine 0.02~0.05 IM,IV Flecknell (1987)
Pentobarbital 25~30 v Soma (1971),Warren(1983)
=
z=
A} Thiopental 15~30 v Hughes (1975)
o} Ketamine 55~22 M Warren(1983)
&
) A Ketamine + Xylazine 44~6.6 + 033 v Muir (1989)
7
Propofol 6 v -
o} A Chloropromazine 1~2 M, IV Kirk (1977)
E ok
T | Atropine 0.05 IM,SC,IV Kirk (1977)
3hod o
‘;J‘;HT Butophanol 02~0.8 IM,SC Sawyer (1987)

_40_




e

F kA FoAR= FuEH
(mg/ke)
— Pentobarbital 25~30 v Russel & David (1977)
=
A} Thiopental 8~30 v Warren(1983)
u} Ketamine 10~20 IM Flecknell (1987)
3! =]
-+ o Ketamine + Xylazine 10~20 + 1.1 M Flecknell (1987)
<)
& A Propofol 7.5 v Brearley (1987)
o
] npzx | Chloropromazine 1/ 2 v/ M Lumbs & Jones (1984)
T | Atropine 0.05 IM,SC,IV Kirk (1977)
Fd 2
A% Butophanol 0.1~0.8 Iv,sC Sawyer & rech (1987)
24 v Swindle(1990)
Pentobarbital
— 10~30 v Russel & David (1977)
=
Al . 10~11 v Lumbs & Jones (1984)
Thiopental
a} 8~10 v Green (1979)
= Ketamine 10 M Flecknell (1987)
) A _ .
Ketamine 11~33 M Swindle(1990)
Ketamine + Xylazine 20 + 2 M Kyle (1987), Swindle(1990)
A
] Chloropromazine 1 M Jones (1977)
vk A
=o 0.05 M Flecknell (1987
et Atropine ecknell (1567)
0.02 v Swindle(1990)
Zol¢kAl | Pancuronium 0.02~0.15 v Swindle(1990)
g #
A% Buprenorphine 0.1 IM Swindle(1990)
Pentobarbital 30 v Green (1979)
= Thiopental 20 v Lumbs & Jones (1984)
=
A} Ketamine 20 M Flecknell (1987)
) ) 4 + 0.1
o} Ketamine + Xylazine IV + IM Flecknell (1987)
g | A ()
= ) ) 4 + 0.05
ES A Ketamine + Xylazine (@%) vV + IM Flecknell (1987)
s Ketamine + Diazepam 4+ 2 v Flecknell (1987),Green (1979)
27 Chloropromazine 1 v Lumbs & Jones (1984)
E ok
o Atropine 0.05 IM, SC Flecknell (1987)
p
e =%
A% Buprenorphine 0.005 M Flecknell (1987)
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vl 1= 3 F 8 A]F (humane endpoints)

Ay F v=& A9, 294 WHENE, ear punching ), SAFH Fol
oaf A3 TS =7A o A=A YA ol &l [AA He
1FS YoAY =o]7] el APS 98 TESIE ARl IxH FEAF
olth. b o] FA Q] FEAFL TEAA FFH Lol AFEY] Aol H4F
< FTEste otk ¥ide] AFAE ‘TEY S8 TEAFHY TFo=
e ¢ B FALIETELTHIICLAS) 25 AYEL 200613 A%

2 ZFEANF A4 W 10744 7]

rie
o,
A
tlo
2
55
ol
38
o

Principles for Establishment of Humane Endpoints2)

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 avoided as end points.

3. The earliest possible end point should be used that is consistent with 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 (i) appropriate
end points for the study and (ii) the person or persons to be responsible for making
the judgment that the end point has been reached.

8. A team 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 sign of
pain, distress, and moribundly.

10. Animals should be monitored by means of behavioral, physiological, and/or clinical
signs at an appropriate frequency to permit timely termination of the experiment
once the end point has been reached.

A=z FEAFL T=4F T F&] =7l 4T 15H 5= 74
A= " 2 EFol ok wigkd A= 27] ADARH A= F

2) ICLAS, Harmonization of guidelines on the use of animals in science; harmonization of guidelines on euthanasia and
endpoints, Scrence 312(5):700-701, 2006
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AR} Sasof Bt

(1) A8 A T8

O N%F& Fukelx] gom o] o2 Azte] #S A
O AAfel o]2= Azte] = A

O FdstA XA FEste] v dolA] g5 A

O Az Al kxstar, He 2EH AV A A

O d3=4 3 dadq) AfT A

O Al3A} B 59] Abgoll o] AR o] A= A

O BAAL A

O B EAGA Hrte] Wk AFgel == A

O of=9 a8 Ais uHT 2

At FEY TR A%, AEAFH 5E, ABAY 58 AE T2 T
dHoz2 qEste 27| AGEAFE HAEHoF ot A oAt
ZH2 A (cruelty) 02 1 HFE-E #EE7|7F HA EH A E S0 @GR ()<=
A FE3 1G-S Aol FAT dEd R SR F35 o=
A strE 1FAHAEY AR gorm FEY aihgA T AIEF AFE &2
of E#Ho|t}. ®¥HHol|, succinylcholine chloride 5¢ Zo|&Al= <74 i1
T2 2o Bo|A gk ooy T8y glo] oo e AHA 1T
2 F5S Esty] i 2351y HIJIEZAQ] WHoE AFEHI )

tho). retate] #ste] mm FoJALE(AMVA)o| A 7EsE QFgfAbel] &3 7}
O] EZ}QI(AVMA Guidelines on Euthanasia: Formerly Report of the AVMA
Panel on Euthanasia)?)< #Z3}H Ft} o] Zlo|=glol] w2 ek} ®
HS 5875 (acceptable), Z=7F & -8(conditionally acceptable), 3]-&=7}
(unacceptable)® 73l 3T 2 L F&E Lo Wt HHIS S dF
stal Atk 3 FHEFAA I AAEFA AT oo} o] |t Stk
(7h 387k

O HHH|FdH o]EA (Barbiturates) : {9 F

O oA EA(CO,) - Ag Boll E 72w 38 23 AIZTEESS, Yr),

o

6) @]=r9l A= Succinylcholine chloride ©5 Y& 3+ oHEAl= 714 Ha &
7) http://www.avma.org/ resources/ euthanasia.pdf
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&3 NIH Guidelines for Euthanasia of Rodents Using Carbon Dioxide, 2007.
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Benzocaine hydrochloride : E3L7], YAHF
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4o MARE YO BEN EE AFSTE T g wEA U
b ANstelol @tk o WHe TE FEAY FAR A BTty

FEEZ ¥ F(chloroform) 5 A F53 2 =2 AMESHA &=
Aol nigAsitt. H-50l3 A5 993 sl wol o] Ay &
= F 55 Wl AAsfiof gt

s =

2 Hold A7l ALt w2 oitstea o) S Ad WAs 7HA
7] wEoll Egfolofols Fo o|itEFAE o] &3 AR WHE AF
A o

FES
wy - e

1599 7479) vh9z, RE, W2E Y 34AHAR ] A 1E A2
o] 83| werata] go} BAGA A28 AATFOZA Al B 5 9

15U HRE Byl o]@7A 9] npe2 A=, FAE L 3B5YHFRE Bk o]H

AAY IS 5L AAHEE FAHAS B3 At Atk

P P R===—= U S PN el = 2N e 15 S i N =
- ARAC, Guidelines for the Euthanasia of Rodent Feti and Neonates, NIH,
2007. (http://oacu.od.nih.gov/ARAC/Euth_Feti-Neonates_101007Fnl.pdf)
- OLAW, NIH, 2002. Public Health Service Policy on Humane Care
and Use of Laboratory Animals - Clarification Regarding Use of
Carbon Dioxide for Euthanasia of Small Lab Animals
(http://grants.nih.gov/grants/guide/notice—file/NOT-OD-02-062.htm)
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- AL FICE 81 AlEHakE|(surveillance, diagnosis, treatment and control of disease)
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disability, or related health issues, and assessment of animal well-being)
- O|2FM t2|(medical management)
S5 X X|(emergency care)
- 7| &8 X|(recordkeeping)
@ ZAH o U =Lz HtEl MW AKX} (protocol associated disease,
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® ™ MK S == F - = Zt2|(surgery and perioperative care)
- 2 &(training)
- == ™ 7| =l(presurgical planning)
- =& A|H(surgical facilities)
- ==X} (surgical procedures)
- B2 7|=(aseptic technique)
- ==& & HAAK(intraoperatve monitoring)
- == ¥ 2Zt2|(postoperative care)
I £&(pain and distress)
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survival surgery)< -
O AR g=eM= FostugolE dAEHe Wel ARsta 3o
shage] FAH ARE WolEelAL 9
73

o]l &Ad3tso] sloy, o

! Al

u, olel tig e (AR sEAdEEAALE ] Ho Fa. “Guide
for the Care and Use of Agricultural Animals in Agriculture Research
and Teaching, 1999” 3%,

(1) &olel Ho
Ol FedRd 9T BF
O 4% (major surgery) : AGS F3AY A7 AY E84, 424
AW e AT 5 e FA.

O 4&4% (minor surgery) : AZFES =EA7IA] a1 ke AV E4S 773

& (survival surgery) : &4 vHZRE I Esle &

P
T =
O HIME 4= (non-survival surgery) : VFHZFE 35317 o AL
PPN
TE
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O ACLAM Position on Rodent Surgery,: http://oacu.od.nih.gov/ARAC/SurvSx 101007F.pdf

O Brown PA and Hoogstraten-Miller S. Principles of Aseptic Rodent

for

Guidelines
B Aglo] YAHES A

NIH

Survival Surgery: Parts I & 2 In: Reuter J.D. and Suckow M.A. (Eds.),
Laboratory Animal Medicine and Management. Ithaca: International
Veterinary Information Service (www.ivis.org), 2004, Document No.

B2514.0604.
http:/ /www.ivis.org/advances/Reuter/brownl/chapter_frm.asp?LA
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O  ARAC Guidelines for the research use of adjuvnats:
http:/ /oacu.od.nih.gov/arac/ Adjuvants_111407F.pdf
O ARAC Guidlides for ascites production in mice:
http:/ /oacu.od.nih.gov/arac/ AscitesProd.pdf
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E 3-1. F2 o|8HE 488 AARE ST 1o FTAR

e A /m} ) Folb
FEF AZ(2)

cm® in® cm in
<10 38.70 6 12.7 5
Hon 15744 51.60 8 12.7 5
= 95771 77.40 12 12.7 5
25<¢ 96.75< 15< 12.7 5
<100 109.65 17 17.8 7
2007}4] 148.35 23 17.8 7
q 3007}4] 187.05 29 17.8 7
- 400744 258.00 40 17.8 7
5007} 387.00 60 17.8 7
500<° 451.5< 70< 17.8 7
<60 64.5 10 15.3 6
ArE 80744 83.85 13 15.3 6
1007H4 103.20 16 15.3 6
100<° 122.55< 19< 15.3 6
<350 387.00 60 17.8 7

7 Y2
H=1 350<° 651.45< 101< 17.8 7

a cm®=in® X 6.45

b em=in X 2.54 (Foldt wpetolA Alo]#|
c ojET AFo] FAL T

=071 A

al
2 M Besk 98 ok
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® 3-2. 7, 2%, 7, 99F% % 2R FAA
viehe A fukg)? Eop
FEF A% Kg)
m? ft? cm in
<2 0.14 15 35.6 14
4744 0.27 3.0 35.6 14
E 7 54714 0.36 4.0 35.6 14
5.4<°¢ 0.45< 50< 35.6 14
<4 0.27 3.0 61.0 24
ol A< 0.36< 4.0< 61.0 24
<15 0.72 8.0 - -
e 307H4) 1.08 12.0 - -
30<° 2.16< 24.0< - -
flol 7!
S
CHE 28 1747 0.15 1.6 50.8 20
SE 5 37K 0.27 76.2 76.2 30
ELE 10744 0.39 76.2 76.2 30
EL 1571 0.54 81.3 81.3 32
ELN- 25714 0.72 91.5 91.5 36
I8 2 30744 0.9 10.0 116.9 46
SE 0 30<° 1.35 15.0 116.9 46
=]
o] 5
O Elyl
(3%‘;‘5{*” 2074 0.9 10.0 139.7 55
Ly 5 35717 1.35 15.0 152.4 60
] 35¢! 2.25 25.0 213.4 84
1% 3
S - 0.08 0.80 - -
EELIVE - 0.03 0.25 - -
<0.25 0.03 0.25 - -
0.57}4 0.05 0.50 - -
o 1.57}) 0.09 1.00 - -
3.07H4] 0.18 2.00 - -
3.0<° 0.27< 3.00< - -

a m*=0.09 X ft*

b em=2.54 Xin(F o] A & Eol

¢ OIEDP Azol FAL FEZ
AF e wep mAo] ow
P‘}O] 974 7FsAde] itk FEEA

9 A Ha upebE A (i )O] Ao ZE oA 4
H]“o—@} A& 978 s gl

e R I (Callitrichidae), 773]7L7]° AO]*}(Cedeae) Nz
HHE (Baboon) & tE d4olvtt H& Aojx 7t Had F 9},
f A A0 (Brachyteles), {Ja“ﬂ* 14 (Hylobates)
APA & (Pap) S EBo] 2& wola] Aojx 9 WA WS
g AolA 9 Eol& T2 Hige] AT 5 S A,

17448 A#)

H 3 =o
2 %37} UEAE BE

o AT

ot
Ny
tr
[—1:1
F[nJ
5 &
OH‘I

A (CFR 1985) &
me el w

ARl e AFo] MY FeEA
*

0] 4 (Papio),

l
= Fo] x| 9] Zo]7} “zﬂqu AA = &
FAA Y A (i) +6 in o 245 1142 e ol

14 5ol (Cercopithecidae) ,

ARRRE (Symphalangus), 23554 (Pongo),

W], thel 7} whete] B4 9 ol Bast,
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¥ 3-3. FEAEHE 71EY 37A

5EF g3
SAAS A% (ke) : )
m ft
¥ @i

<25 0.9 10.0

1 50744 1.35 15.0
50<" 1.8 20.0

<25 0.77 8.5

2-5 50744 1.13 12.5
50< 1.53 17.0

<25 0.68 75

5< 50714 1.02 11.3
50<" 1.35 15.0

HA]

1 <15 0.72 8.0
257714 1.08 12.0

50714 1.35 15.0

100744 2.16 24.0

200744 4.32 48.0
200<" 5.4< 60.0<

<25 0.54 6.0

2-5 50744 0.9 10.0
100744 1.8 20.0

200714 3.6 40.0
200<" 4.68< 52.0<

<25 0.54 6.0

5< 50744 0.81 9.0
100744 1.62 18.0

20074 3.24 36.0
200<" 4.32< 48.0<
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£ 3-4. FE AT M5 $A3

cox A = HhebE A /vl
/54 (kg)
i ft?
A
1 <75 2.16 24.0
200744 4.32 48.0
350744 6.48 72.0
500744 8.64 96.0
650744 11.16 124.0
650<" 12.96< 144.0<
2-5 <75 1.8 20.0
200744 3.6 40.0
3507} 5.4 60.0
500744 7.2 80.0
650744 9.45 105.0
650<" 10.8< 120.0<
5< <75 1.62 18.0
200744 3.24 36.0
350744 4.86 54.0
50071 6.48 72.0
650714 8.37 93.0
650<" 9.72< 108.0<
s - 12.96 144.0
z3e
1-4 - 6.48 72.0
4< <200 5.4 60.0
200< 6.48< 72.0<

a m?=0.09 x ft*
b oluth AFo] $AL FEE THE AN A}
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FH e 5= (homeothermic animal)Z, =%¢] o4
I AT AL WS WA Al2s dAHsHA =He

2tk A4 A A A HE e 7IEZuA
A& (standard metabolic rate, SMR)©] 2}

F2n, ol Yt v= EFE T EHF(heat value, calorific value)olg} FE
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1.98uo|th. TES EFo wWE Hiel HAY AW FS Aol 1.75
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offl
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IACUC Protocol Approval

1. Original protocol information

Protocol Title

Prin Clp al Affiliation
Investigator | Ngme

Study Period

2. Approval

Review Date

Approval Date

Approval Number

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

20

Chairperson signature
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TAEEESAAY, AsxE 2 2 H AAE A5z #4
A Al NEES AT
I~ = I~ = I~ =
o & & & & = &
Arenaviridae  Guanarito virus
Junin virus
Lassa virus
Machupo virus
Sabia virus
South American haemorrohagic fever virus
Bunyaviridae ~ Crimean-Congo hemorrhagic fever virus
Filoviridae Ebola virus
Marburg virus
Flaviviridae Omsk hemorrhagic fever virus
Central European encephalitis virus
Hanzalova virus
4 - - Hypr virus - -
Kumlinge virus
Kyasanur Forest disease virus
Russian spring-summer encephalitis viruses
Herpesviridae ~ Herpesvirus simiae(Herpesvirus B or Monkey B
virus
Cercopithecine herpesvirus[CHV-1], B virus)
Paramyxoviridae Equine morbillivirus(Hendra virus)
Hendra-like virus
Nipah virus
Poxviridae Variola virus
A7 FHHA e FEA vhole 2] 99 wpole s
Bacillus  B. anthracis Arenaviridae  Lymphocytic choriomeningitis virus(LCM) Blastomyces(Aj B. dermatitidis
Bartonella B. bacillitormis (neurotropic strain) ellomyces)
Brucella  B. abortus Mopeia virus Coccidioides  C. immitis
B. canis Bunyaviridae  Estero Real virus Histoplasma H. capsulatum
B. melitensis Shokwe virus var
B. ovis Fort Sherman virus H. capsulatum
B. suis Akabane virus Histoplasma H. capsulatum
Burkholderia B. mallei Germiston virus var
B. pseudomaller Kairi virus H. duboisii
Coxiella  C. burnetii Oropouche virus
Francisella F. tularensis Rift Valley fever virus
Mycobacteri M. afiicanum Thiafora virus
um M. bovis (BCGF A £]) Dugbe virus
M. tuberculosis Nairobi sheep disease virus
O. tsutsugamushi Hantaan virus
Orientia  P. multocida type B Sin nombre virus
Pasteurella R. akari Coronaviridae ~ SARS-CoV (Severe Acute Respiratory
Rickettsia R. australis Syndrome)
R. canada Flaviviridae Cacipacore virus
R. conorii Gadgets Gully virus
R. japonica Israel turky meningitis virus
R. montana Kedougou virus
R. parkeri Koutango virus
R. prowazekir Louping ill virus
. rhipicephali Meaban virus
R. rickettsii Murray Valley encephalitis virus
R. siberica Negishi virus
3 R. typhi mooseri Powassan virus
Y. pestis Rocio virus
Yersinia Sal Vieja virus

San Perlita virus

Saumarez Reef virus

Sepik naranjal virus

Spondweni virus

St. Louis encephalitis virus

Tick-borne encephalitis virus

Wesselsbron virus

West nile virus

Yaounde virus

Yellow fever virus
Orthomyxoviridae Avian influenza virus affecting human

Poxvviridae

Monkeypox virus
Transmissible spongiform encephalopathies(TSEs)

[Creutzfeldt-Jacob disease and kuru, Bovine
spongiform enephalopathy(BSE) and other related
animal TSEs]

Human immunodeficiency virus(HIV) types 1 and 2

Human T cell lymphotropic virus (HTLV) types 1

Simian immunodeficiency virus (SIV)

Vesicular stomatitis virus

Rabies virus(wild strain)

Prions
agent
Retroviridae
and 2
Rhabdoviridae
Togaviridae

Semliki Forest virus

Venezuelan equine encephalomyelitis virus
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AdH (HE A88525)

T ALH E HAA H] 31
=4 = Vibrio cholerae O1-0139
HE Yersinia pestis
FE Salmonella typhi AAET 7} w23 27 7A 7
1 e F 2 Salmonella paratyphi e Yl A= JFE AA
Al d o] A Shigella dysenteriae WA e §3 SA HduF
Shigella sonnei S FEslo]or = AU

Shigella boydii

FEIANE TR LS Escherichia coli O157
T]Z g gl o} Corynebacterium diphtheriae
< 3 Bordetella pertussis
- Clostridium tetani
9 Paramyxoviridae
frad ol (& AE) Paramyxovirus durA=ES E3le] oW e
2 3F Togavirus 7} 7hsste ZrdbdE
Rubivirus Atde] tido] A
7L Poliovirus
B¢ hepatitis B virus, HBV
dEH A Japanese encephalitis virus
T (K) Varicella-zoster virus
et o} Plasmodium
23 Mycobacterium tuberculosis
Al Mycobacterium leprae
48
- 94 Neisseria gonorrhoeae
- 2gvYel A4S Chlamydia trachomatis
o = Treponema pallidum
- EF3EYUL~ A Trichomonas vaginalis
- (Y 7S Candida spp
4Td Group A Streptococcus
T T S Meningococcal meningitidi
zﬂ E]&%%]—gz Legionella pneumophila AaHoz auY Aol
15 dZ Vibrio vulnificus Slo] AEH oz 1 WAL 7t
3 Y F2 Rickettsia prowazekii :i‘ A e i el
Il Rickettsia typhi shat wgejthAe] el o
ERIE ket yp . Q3 g 2o AYH
BTN S Orientia tsutsugamushi o T e e
ANE X325 Leptospira interrogans
B2 S Brucella melitensis
Brucella arbotus
Brucella suis
Brucella canis
ek Bacillus anthracis
STHCEAE) Lyssavirus
ASZFEEL(FFHEEY) Hantaan virus
&<t influenza virus
FH 4 92 HS(AIDS) human immunodeficiency  virus
(HIV)
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1. Il =

ALTWEB (http://altweb.jhsph.edu)

ALTWEBE Johns Hopkins Center for Alternative to Animal Testing 2 &0tz HE
HUMO|ER MTEE CfOt0| Ci3t H=E XBsin SACL HjES 52 MBS
=0[2, 3 £€dS XS0, 550 f= 2EYHAE HAAHALEMN WESE= A

SHES 23lA|7|= ghHo|2tn ™Mo|st £ QICH

American Association for Laboratory Animal Science (AALAS) (http://www.aalas.org)

AALASE +7 £2 9172 93 UHS29 Azl B9t NBE 9o A
(]

= 93000| & =2E ERota A= H[O|Ch AALASE FEuUzH des=9|
AHEL SE|HE7HES £ FEgS ot UL

American College of Laboratory Animel Medicine (ACLAM)(http://www.aclamorg/indexhtml)

ACLAMZ board certificationg 7tX|1 QU= AFS=2| CI=AMOl 2|t ArE0
ME7I=Ql veterinary medical specialist2 FAEE[{QUCE ACLAMEZ XEHZ 7HE
specialistZ} £[7] @8 E=ZHQl us, 28, Jd™€ol 7|&2 MS®H, O|A2 board
certificationg £ ¢S £ AL ACLAME X|£XQl MEXM e st=zif 1 Y2
HYZ Sl O] Eofel X|AZ Holrh

American Society of Laboratory Animal Practitioners (ASLAP)(http://www.aslap.org)

ASLAPE M¥S2o/sto| tj3t mRI T 5D 2FS S 4olAtet 3
Moz TAECH

American Veterinary Medical Association (AVMA)(http://www.avma.org)

AVMA= o[Atz9| H|E2| =H7[F2M 1863H0| &AL, of 85%2| =2|At
=0| 7t ULt B3|l= &S EA, biological science, 542 ZEQS= dtstat ==
olete| &HE SEHE bt FoMSO|H SR8 ZXet offical position2] ZHO|
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