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3R HZI2 1950 &, Russel?t Burcholl 2lsf XM= F2|E “3Rs— Replacement, Reduction

and Refinement'e] ®|Zl0f| 7|Ht SICHThe principles of humane experimental technique,
1959).
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o 2HFGH |22t (Absolute replacement)
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o AMCHA CHA|EHR! (Relative replacement)
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= o | 8 @
Diethyl ether(0|C], OIEIZ) @ — &O0|5HA| 7|at5t0] OHF| 22|72t ZHE
- BXg 1 et 22U, A=Y F7| 2 Ef4EH] &%
- s 0t
N,O(OpAtSE =A) — OE AIZol Ol 2K 202 CHE O 24AQt &
H AKR
Halothane(&ZH|2!) — MZo| 2220 HE 24N BRI,
=0
== - UEHEZE0| JUZ. ZUAIE SX|E.
OkE[A|
Isoflurane(0t0| A S Z2{[21) — OHF[e] R, 28 21 OHF| Az ZEE0|
- QIshyM, 2 M o, 87| A 2E XS
Enflurane(NZ22[2I) — 5523510 ox|= SZHQIT} SLANSIL} ZHEAM EHR0]
X3, OlO|AERY|Ql HCt O Rk, 2t 2E2 L&
** Halothane, isoflurane, enflurane £2| 3|2fA OHx|7tA
0Nl A2t &7 SEotH 0.5~2%s =2 AtES
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[2 3-6. 2™ - 715 - 0fF| M E2 § £o|sHH XX| 2= k=S H|xH]
== oF A H| i
Atropine Sulfate — Efed 31 7|2X| 2H|E 9N 0, G 0l
(OlEZmI)
Xylazine - XY - ZEX|, SAZ0[|HK|
(XtYepxl = HE) — 7IH2 2™ MX| = 0HF M BSF 8
— BAE 1 O £ Al ofchet Efe BH| A=
OpFH™ . -
ETOF Diazepam(C}O|OF&| =) — 7HH FIEH|
o ~ SHANoIRE 57t TR
Acepromazine maleate — A, A 21D LEAN Fot
(OFM|Z=2O}XI) — barbiturate 2|2t HE Al EEZ L ARAIZE A
Chlorpromazine — SFAEAMA|, the| 30 MEfXo= A2
(E22Z20}7F)
Succinylcholine chloride — EE=4 Z20[24A|, ofdl 5= Z=| A
(MAIZES3)
= Pancronium bromide — HEEZY 20|t
o[tR| | (Et2ZL|R)
Vecuronium bromide — IFZLZ0| HlsH 2ZX|EA|IZH0] BoH, META| H
(HF2LIZ) IMES RS ESES]
H|OIFM ISR
Acetaminophen —oF5l EX 243} S X2, O}AL|ZIECH BRI XX|Ot
(OFMIEID] =) CiE S8 Al 2t &4
Aspirin(OfAI[Z) — A2|AA FEA|, H|OfFS  P{EEA K=
Ibuprofen(0| S = 2 Hl) — HIAHIZ0|M ASF| TZAEIZ2tC A oK
Sk
o
2 orrd TIEA|
ZSH | (SFHAMMOoHE 57t ER)

Butorphanol(E E1}s)

Buprenorphine( 22| =)

Fentanyl(HIEHS)

— UMM AL
100HH)

oo
0
rr
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[£3-0. 52 5 € 3% - 35 - 01N S0 B3]

Sofy

(mg/kg)

30~70 P Russel & David(1977)
Pentobarbital 40 P, IV Flecknell(1987), Wixson(1990)
40~90 P Hughes(1981), Clifford(1984)
25~50 \Y Hughes(1981), Clifford(1984)
Thiopental
50~90 P Wixson(1990)
AL Ketamine 100~200 M Flecknell(1987), Wixson(1990)
ORE{A|
Ketamine + Xylazine 100 + 10 M+ IP Flecknell(1987), Wixson(1990)
Ketamine + '
_ 200 + 5 M + IP Flecknell(1987), Wixson(1990)
Diazepam
at
= Tribromoethanol )
, 125 P Wixson(1990), Green(1979)
A (avertin 2.5%)
Propofol 12~24 \Y Wixson(1990)
125/ 25 IP/SC Barnes & Etherington(1973)
Op&|x Chloropromazine
T —
50 M Russel & David(1977)
Eof
Atropine 0.04 SC, M Flecknell(1987)
Butophanol 5.4 SC Harvey & Walberg(1987)
34 Acetaminophen 300 P Jenkins(1987)
ol
RER| Aspirin 120~300 PO Jenkins(1987)
Ibuprofen 7.5 PO Jenkins(1987)
30~70 P Russel & David(1977)
Pentobarbital
B =A 40 P Flecknell(1987)
E  OFA 25~50 v Hughes(1975)
Thiopental
30~40 \V Flecknell(1987)
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Ketamine 100 M Flecknell(1987)
Ketamine + 40~80 + )
_ P Wixson(1990)
Diazepam 5~10
Ketamine + Xylazine 90 + 10 M Flecknell(1987)
FAb | | 40~80 + |
oFE|A| Ketamine + Xylazine 510 P Wixson(1990)
Tribromoethanol .
_ 300 P Flecknell(1987), Wixson(1990)
24 (avertin 2.5%)
=
v
Propofol 10 o Wolfensohn(1998)
(infusion)
2| Chloropromazine 0.25 IM, SC, IP Russel & David(1977)
op™
EOF
T Atropine 0.04 IM, SC, IV Flecknell(1987)
ron Butophanol 23.3 SC Harvey & Walberg(1987)
al Acetaminophen 110~300 PO Jenkins(1987)
TISH|
Ibuprofen 10~30 P Jenkins(1987)
¥ IV (Y L), IPEZ L), MES W), SCTlst), PO (B
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Sofzt

= OFX EHAE= 2 25
- (mg/kg) T -
37 P Flecknell(1987)
Pentobarbital Na
15~30 \Y Hughes(1975)
= Thiopental Na 20 P Mulder(1979)
At
Ol Ketamine 22~64 M Hughes(1975)
ill Ketamine + Xylazine 45+ 5 IM/SC Green(1979)
o Ketamine + Diazepam 45+ 25 M Flecknell(1987)
ot . .
Eot Chloropromazine 0.5~25 IM Russel & David(1977)
T
2=
ol Buprenorphine 0.05 SC Flecknell(1987)
TISH|
15~40 \Y; Russel & David(1977)
Pentobarbital Na 20~45 \Y; Clifford(1979)
40 P Vanderlip & Gilroy(1981)
= AL 20~25 \Y; Sedgewick(1980)
D_; H Thiopental Na
I 30 P Green(1979)
Ketamine + Xylazine 35+5 M Hobbs(1990)
Ketamine + Diazepam | 25~35 + 5~10 M Harkness & Wagner(1983)
E Propofol 10 \Y Flecknell(1987)
7]
| Green(1979), Lumb &
1 M, IV J (1984)
Acepromazine one
5 IM Flecknell(1987)
OFFH
£of 0.05~0.5 IM,SC Russel & David(1977)
Atropine 1~3 IM,SC Green(1979)
0.2 M Flecknell(1987)
2=
ol Buprenorphine 0.02~0.05 IM,IV Flecknell(1987)
TISH|
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o
(mg/kg)
Soma(1971),
i ~ \Y2
Pentobarbital 25~30 Warren(1983)
Thiopental 15~30 \Y, Hughes(1975)
At
OFE|A| Ketamine 5.5~22 IM Warren(1983)
Ketamine + Xylazine 4.4~6.6 + 0.33 \Y, Muir(1989)
74
Propofol 6 \Y —
Chloropromazine 1~2 M, IV Kirk(1977)
ok
gEof
Atropine 0.05 IM,SC.IV Kirk(1977)
e
al Butophanol 0.2~0.8 IM,SC Sawyer(1987)
|
Pentobarbital 25~30 \V Russel & David(1977)
Thiopental 8~30 \Y, Warren(1983)
Z=A
A Ketamine 10~20 IM Flecknell(1987)
ok
Ketamine + Xylazine 10~20 + 1.1 M Flecknell(1987)
al
& Propofol 75 \V Brearley(1987)
0]
Chloropromazine 1/2 IV /M Lumbs & Jones(1984)
ok
gok
Atropine 0.05 IM, SC, IV Kirk(1977)
24
al Butophanol 0.1~0.8 IV, SC Sawyer & rech(1987)
TS
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Sofzt

£ Okx Fo{g= o 29
'" (mg /kg) -ro:I (=) £
24 I\ Swindle(1990)
Pentobarbital
10~30 \Y; Russel & David(1977)
10~11 \Y; Lumbs & Jones(1984)
EJY! Thiopental
_ 8~10 v Green(1979
OFFA| ( )
Ketamine 10 IM Flecknell(1987)
Ketamine 11~33 M Swindle(1990)
=H Ketamine + Xylazine 20+ 2 M Kyle(1987), Swindle(1990)
X| Chloropromazine 1 M Jones(1977)
WESE]
L—:l)r 0.05 M Flecknell(1987)
= Atropine
0.02 \Y Swindle(1990)
= . ;
ol Pancuronium 0.02~0.15 I\ Swindle(1990)
2=
ol Buprenorphine 0.1 M Swindle(1990)
TISH|
Pentobarbital 30 \Y; Green(1979)
Thiopental 20 \Y, Lumbs & Jones(1984)
Ketamine 20 IM Flecknell(1987)
+
FA L Ketamine + Xylazine 4+0f V + IM Flecknell(1987)
5 ()
Dl'-rlx'” o
4+
2 Ketamine + Xylazine ( Oq());()ﬁ Vv + IM Flecknell(1987)
= Flecknell(1987)
e + Di 4o ,
Ketamine + Diazepam 4 v Green(1979)
A[x: Chloropromazine 1 \Y Lumbs & Jones(1984)
o™
£ Atropine 0.05 M, SC Flecknell(1987)
ot
el Buprenorphine 0.005 M Flecknell(1987)




O}, 2l=X =F A|&(humane endpoints)
A B2 S22 Y, =2/ S £20|L ZHHCZ MAEH=E 2SAE
SME0 S0l Qs Mgt nES LA =t =Xl XA 0|28t SE0| ZHA ==
TEE mstALE 20]7| Yl HEs 4™ ZZ2sH= AI™0| Q=X Z=A|M0o|ct, 7t
Of &= A|RE|7| Fof| AelE S&5k= A0|C}, BrHo

SHAESSHEHS[(ICLAS)= 2006 =X Z=AE HFof| thet 107X 7|&

Principles for Establishment of Humane EndpointsZ)

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.

2) ICLAS, Harmonization of guidelines on the use of animals in science; harmonization of guidelines on euthanasia and endpoints,

Science 312(5):700-701, 2006
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O|ABIEIA(CO.) — TE S0l £ 7IAR &1E | AW HASS(OIRA, HE), X7, 10|,

o =20 o

M, E7|, EHX| S

27 : Guidelines for Euthanasia of Rodents Using Carbon Dioxide.,
https: //oacu.oir.nih.gov/sites/default/files/uploads/arac—guidelines/b5_euthanasia_of

rodents_using_carbon_dioxide.pdf
S8 O HiRES S=2 3
M O00|T2Y0|E XAl : OFRAL}L SHE
Tricaine methane sulfate(TMS, MS222) :2117|, YAF
Benzocaine hydrochloride : 2117|, YAME
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— ARAC, Guidelines for Euthanasia of Rodent Fetuses and Neonates, NIH, (https://oacu.oir.nih.gov/
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— OLAW, NIH. Public Health Service Policy on Humane Care and Use of Laboratory Animals
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1) SEXY 2 £2 (animal procurement and transportation)

2) 0f|2tQ|&t (preventive medicine)
o SE4tH (animal biosecurity)

o gl 23} (quarantine and stabilization)
o 2| (separation)

o X Af, Rtk 2l ZIEAHE| (surveillance, diagnosis, treatment and control of disease)

3) A, Foll, = =2 SX| Wit Y HLEH|0l 2HSH At
(clinical disease, disability, or related health issues, and assessment of animal well—being)
e 9|st™ 2| (medical management)
o 22 XX| (emergency care)

—1
[
® 7|2RX| (record keeping)

(protocol associated disease, disability and other sequelae)

5) 2lotd xx| & & M - & 22| (surgery and perioperative care)
e =& (training)
o = ™ 7= (presurgical planning)
o & A|AM (surgical facilities)
e 4= AR} (surgical procedures)
o 2+ 7| (aseptic technique)
o = & ZAl (intraoperatve monitoring)
o £& 5 22| (postoperative care)

6) 1E1} £ (pain and distress)

7) OFE2} ZIE (anesthesia and analgesia)

8) Ot2tA} (euthanasia)
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Antibody Production. Norman C. Peterson. Comparative Medicine 50(5): 516—526, 2000

® Canadian Council on Animal Care Guidelines on: Antibody Production, 2002

® |LAR report on Monoclonal Antibody Production. A Report of the Committee on Methods
of Producing Monoclonal Antibodies. Institute for Laboratory Animal Research, National
Research Council. 1999:https://grants.nih.gov/grants/policy/antibodies.pdf

® Animal Welfare Information Center. Information Resources for Adjuvants and Antibody
Production: Comparisons and Alternative Technologies 1990—1998.https://

www.nal.usda.gov/awic/antibody—production
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o ARAC Guidelines for tissue collection for genotyping mice and rats:https://

oacu.oir.nih.gov/sites/default/files/uploads/arac—guidelines/b3—rodent_genotyping.pdf

® Cinelli P., et.al. Comparative Analysis and Physiological Impact of Different Tissue Biopsy
Methodologies Used for the Genotyping of Laboratory Mice. Lab Animals 2007; 41:
174-184
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the NIH:https://oacu.oir.nih.gov/sites/default/files/uploads/arac—guidelines/

® Procedures for Responding to Animal Care and Use Complaints from Outside
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ch

ANE EYXtE Bd=, Y, 0tA3 S HESH st AFI(E AR £ 0{A)
20| SO07t== dfiof eitt. REFHE sk SAAL H AT 22|Ate| S §lo
b

TG0 HRZ ELSA] Rot=F 2e|siof ettt F7|Hel AZALIS Aot 2R

roh

4% LTSS LA oto] YdE2lE HX 5| Btk
o J|Et =
OFS=O0ILE 252 HYU, AlEF%(2] F2of BHY, tl=, XI5kl &Y x| Sol 24E3|

FOIBIT A2 A - ZF Al HAUS| AESHH ol2fe Qlez njdE F0| EHEX]|

r
IJR
E
)
o
)
Q
o
2
0II1
—>.

2|48 a|(hygiene, sanitation)

HEH| 2t XEHSk= 71 28X YH2 A2 EXet AdeEt2|olct HEHA

o —
HIOUXIE siM JHA ZHoll 28t H2IE FXAIGHALE S E ARRE ASAIE2Z2M

MA 28 MES X SMSt= A0 ECh HESE, SAEKL 7IAHe| 0|l5S LU
). 2

=
sfefo=N QEHO| A SHES =Y & ACk EH E AOIX|(fiter top cage), 2!

L= 2toLEZES 7Hd|S(laminar flow cabinet), 7H&2t7|7|0|X[(individually ventilated
cage, micro—isolation cage) S2| AFSEXIE 0|&dl= AT £2 olo|ct. HEA ZHOo|
Yol &l AECc=2E 0|2E= 0| == it

oltEle =2 A2 - X|=5H0f ofH,
E-S

=, 717 H VIR A= - B4, NWUESHA
H

1
Olo
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o
;o
=

17122 +AIZ M2IsH0t SHei, IR0l A7 FIK| HaHZ

AlEofA etEet HEH2 HETlT), MAISste LI=Rs ME = 25| H=st ALEs5HH
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2) ASAXHAIO|IX|, cage)

AsdAits LR0IE, SR0M0IE, AHQIZ|A A”(SUS) E= &Y X172 E2|7HE2UH0IE
(PC), nE Z2|7IEU0|E(HTPC), E2|=Z2ZHI(PP), Z3t S2tAE(FRP), E2|HE(PS),
=2 (Uttem)2| THEC| HE AIZSICH FEMER JIEET, A= AC 1 L7H0| HstLt
g M =2 =435 LUAII= 20| U PC THE2 71 FEoIH S5 2HEs6H |
2L 7IE2d s B=o EE SFF6X|E S2Xl= 250l Ut PP ME2 &2 Z0f
oFSICt FRP MZE2 1120|Lt 201 ZotH e, E7|, 7H AlsE22 ARBEL Tt FAY,
T Jtsd, A 8018, EHld S 135te Hetet =S| A|0|X|E MEtetCt
AOIXlz S=0| AREA SH0|2 LA XME H7|ofl 2t 20| ERstr &t
SEHE FAE = U=FE st= A0| ERoiTh d= 1o0f2|g E7|Ak=ol 228t HEO
st RE0M=E & O MM 7I1ES MAIGHE el oj=0Ms thgat €2 7|1E0|
HAI=T ot 22lLtdk= or] deis=2l Als 24l tiet #80| glelt tEE2| Al-oA
Z&5t1 = 0|22 NRC Guide(AESE2| 22|t A0 25t X|E], XMI8T 2011)0f 2=
20| MEStctn HZhEct



(10 38.70 6 12.7

o 2 S22 dsus
(performance standards)oi| 2}

Z7He e BRI S 4 Utk

5
= A 1577kK| 51.60 8 127 | 5
or2|ge 257HK| 77.40 12 127 5

25¢ 96.70<  15< 127 5
5

oreA 330 51 | 12.7 CH2 HAIEE= Z710| o ZQst
M7|1S 2} . £z QoM M= (adults)nt
87 3= = MR{housing =(iters)e] 4+, 12| =2l =79}
A group)S 2 YT 22 MR fat ek
=N 3 2 olct d
(100 | 10965 @ 17 178 7
2007}X| | 14835 | 23 | 178 | 7 A
= AKS | S007ER| | 187.05 29 178 | 7 (performance standards)oi| Ch2t
olRlE | 4007iXl | 25800 40 178 7 o RE TR o oy
5007}%| = 387.00 @ 60 | 178 7 @ ST imE ETAET oM
= 500( | 4515< 70< 178 7
800 124 178 7 | LC}2 HABEN= Z7to| of LRt
A7IS Tt o 4= UOH 4% (adults)2t
St sh= @ Af={housing Z(itters)2| £, 2|7 22| 7|9}
otz group)S #i2t olega} 22 DA w2t ek
s 4 Qe
8<6? | ggg 10 15‘2 2 o 2 522 #=nz
_ O7kK _ 13 15.
SHAEL° voomxl | 1032 6 50 | 6 (performance standards)oi| 2}
' ' B2 JpAE T US 4 Utk
100(  1225< 19< 152 6
O 2 S22 #sHEE
. (350 | 387.00 60 178 7
7| o] (performance standards)of 2}
350¢ | 651.5< 101 | 178 7 - - -
S22 Tt 2RIt US 5 QU

a WEAIS U ATE AR S22 HAIE S2 T sicieiso] ¥ ot of LRE 4= Uk

b cm=in X 2.54 (0|2t H|0|X| HI=0| A AH|O|X| Z|T =0|7kX|Q] 7HE])

c S2O| HEOt oLzt B E HS0| HY SHT 1500} BiCt. MSBIIE AL BatA
= 7

<)
S=9| &= FV|E o=t o |2 St MEstke Ao| BiEAe + = o H7U, 848719

r

AXFE 2 ESH0|H S7HE =0| WSS 2QIct
d HAE OF9 o SXIE ¥ +~ U= SEet SitE tx USH 2| YEET ofL2t
HAME 528 E M7IE2| =Ef = M7IE2] 22| S da{tidol| Zae 4 Ut ool
OlF AIZHX| &g & JU=F of0[e}

E= M7I0A sz s DIXIX| $H2BM A7IS0|
o
=

M7ISoA S22t St 2Estoof Bict.
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[# 5-@] E7], 10|, 7H2| H(pairs) L= I AFSE 1] XA HEYSZ

Hi=tH=/Ot2)°

) ATIIX| 0.28 3.0 40.5 16 o 2 77|01|71|= EN7EAod & s
5.47%| | 037 4.0 40.5 16 SESC AHo|x|7 =g 4= ULt
54 | 046< 50< 405 16
050 4 0.28 3.0 60.8 24 | EHCh7t Qs fAISHE Moty FIHAQl
4 037< | 40< 608 @ 24 #olx| &o|7t LE 4 Qlct.
15 0.74 8.0 - - A o|X| &O0|= 7H7t LS HO|X|
7H° 3077kX| 1.20 12.0 - - HEEfOfl cH MOtSHA| SEHEZ A 2 U7|of
30% | 2.40< | 240< ~ - Z85{0F B},
alb=kgx2.2
b H=E AR S20| Yo= E= HOZ AMFEE S20f Hl5h o E2 Z7t0] Eed 4 ot
c A 0|X|Q| &0|2t HIEHOA X1 &Z0(7tK|2] A2
d O|ECt HF0| FH2 S22 S BES SZA717| flel 37t2 7Hte 2eot U = UL
e S22 JMAME MY % S0 w2t EYESE £ZEYE H2It JUS + U i, Eol MB
Helo| AstMol = S22 SESXIH AES £4517| s ot Z7t0] ERE £ Qlrt
0| TH(USDA 1985)2 zt AH|O|X|2| &O0|7t “HOISt XIM"2 M 4= US H== FEE At |4
HIEFEA fi2(HHTE)7L HH ME(n, QUX)HSl ZEUAM ma|e| o|ZE7tX|e] Zol)ol| 621X
Cist kol MZS CHAl 1142 L= gt LRI 28 oFststn ot
f o 22 0159 AIRE 51835t &O0| M§to| = SEf2IE 2 AASEA( ; 22| pens, W=t

runs, 7l AF2EH kennels)7t HIZHRISICY,
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[# 5-G] ZF2| Yipairs) E= IF AFRE M2 2|& AT S

Hj=te /ot
H=*(kg)
HIZ7| - 0.07 0.80
HIF2t7| - 0.023 0.25
{0.25 0.023 0.25 AO|X| =0|= S=0| =0 &Y= HOksHA|
0.57IX| 0.046 0.50 HIZ2 M7|0l| SE35I0{0F Bt
= 1.571X| 0.093 1.00
3.07HX| 0.186 2.00
3.0% 0.279< 3.00<
alb=kgx22

b HE AR S22 Moz &

c O|2L} HSO0| FH2 =2 WS EES

rr
M
|0
ull
>
o
r_

S0 Hlsh o ¥ B7io| WRE 4 Uk,

M
"AI9I7I floll SZs 7hatet ERIEUAS #= AL

01>|'
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o| M(pairs) EE= 15 AFRE! ] |

A M B2

t

—

70|X| &0|= S=0| LHI=tZ #(0|X|
HFEHO]| cHo ot éf {| EHIZ A
Q710fl Z=5Hof Bt
i IHE R 0||0“ TEMOHJ OIr 7|E}
k! OiEfA H&S0| 3
YEEE s <
) Ch2|7t 21 E&0ls, 21 12| Es0|
baboon Z&}) o ,
2l zfot &7|= 112|(prehensile
tail)E 71! HEs0[2F 20| CHE
J21 157K 020 | 210 7620 | 30.00 | ol e e
_ &0|=0l HIsH o =0[7t
= 377HK| 0.28 3.00 76.20 30.00 o
ZI 3}t AT (neotropical) !
= 8 1077EX| 0.40 4.30 76.20 30.00
£2(arboreal) ¥£0|= FA| #0|X|
s 4 1577HK| 0.56 6.00 81.30 32.00 L
37| % MY st 372 124500k
JE5 2077HK| 0.74 8.00 91.40 36.00 | _ _
sttt Z1 Zo| U= B9 AH0|X| =0l=
=6 257tK| 0.93 10.00 | 116.80 | 46.00 _ -
S=0| H2 2tHo| WS W, Lol
57 3077kK| 1.40 15.00 | 116.80 | 46.00 . N
=8 | 30¢ 2325 2500< 15240 6000 ol SAl B EE0l HEE
= 32< .00< } ) }
UO{OF SiCt AH|O|X| CIXIRI2 HE
Mo oiE2|H AUCciL = SRS
SHAIAIZ 4~ Qlojof STt
2 X
(Pan) Sich7t Ql= 2872 M35t
F71MQ1 AH0|X| 0|7} EHegh £
O2l(uveniles) 107EX| | 1.40 15.00 | 152.40 @ 60.00 UCE,
AQl(adults)' 10¢ 2.32< | 25.00<5 | 213.40 | 84.00
alb=kgx22
b t=E Az SHFR= 2R AIgE= GHFO0 dla of B2 37t 2eg = UCH

c £0[= HIEHOA X1
O|(Callitrichidae),
&0|(Papio)
e O|HC} HF0| F7

d H| Tl

W=

f 50kg O0]&Ql

TZRO| AF=AIE0| O

Y=

=0|7tx|9] 2]

'I'IE|7DI-'—.?I:

0|(Cebidae),

Zlme|l&0|(Cercopithecidae),
2t2 Jtitet =Tt Qg 2= UL
2l 240|0] EHA(wire—panel)Q] F+
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==
S=5

F/22
1 (25 0.9 10.0
5077kX] 1.35 15.0
50¢° 1.8 20.0
2-5 (25 0.76 8.5
S5077kX| 1.12 125
50¢° 1.53 17.0
5¢ (25 0.67 7.5
S5077kX| 1.02 1.3
50¢° 1.35 15.0
EHX| (15 0.72 8.0
1 257K 1.08 12.0
507X 1.35 15.0
10077HX| 2.16 24.0
20077tX| 4.32 48.0
200¢° 5.4< 60.0=<
2-5 (25 0.54 6.0
507X 0.9 10.0
10077kX| 1.8 20.0
20077tX| 3.6 40.0
200¢° 4.68< 52.0<
5 (25 0.54 6.0
5077HX| 0.81 9.0
10077kX| 1.62 18.0
20077tX| 3.24 36.0
200¢° 4.32< 48.0<
alb=kgx22

b bi=tel e S20| Zo| Y F4

StH, 50| H F%7|0fl 20| E0I5t0{0F 5t1L, tiAHCZ CES

4 e B7t0| ZE5t0{of Sict,

4
cHl 2 522 XIRE

3
i

A SE0[7ALL Sotc

718 HEZX| ¥1 XAREA
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===

S=o

ca/28]

A {75 2.16 24.0
1 20077}X| 4.32 48.0
35071 6.48 72.0
5007k 8.64 96.0
65071 11.16 124.0
650¢° 12.96< 144.0<
2-5 {75 1.8 20.0
20077k 3.6 40.0
35071X]| 5.4 60.0
50077tX| 7.2 80.0
65071 9.45 105.0
650¢° 10.8< 120.0<
5¢ (75 1.62 18.0
20077kX]| 3.24 36.0
35071 4.86 54.0
5007k 6.48 72.0
65071 8.37 93.0
650¢° 9.72< 108.0<
E - 12.96 144.0
e 72.0
1—4 - 6.48
60.0
4 <200 5.4
72.0<
200¢° 6.48<
alb =kgx2.2
b HIEC| ez 20| 20| ¥ 247|182 AdE2X| ¥ X7SH S20(7{Lt SOttt 4= U0{of
StH, 20| & Z=7(0| ™20| E0|ot0{0F st, iAHCE HESTI 7+ Lo HorstAl FAIE
= QU= 37t0| SEot0{0f St
cH 2 322 XRE 220|AL Soittd &+ U= S8 72 Zelsto A5 BES
SEANZ|7] floll 322 7k HeIt JUE = UL
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3) Z%l(Bedding)

z2d2 =9 E=21 oElg J AOIX| el YERXIE fstH AEEM. 7|1AEe SRt
LH2A Sof w2t of2f 7HX|7F A2 O|=Z0M itel= S44 HS E44AI1Z] R(Corncobs)z

FEOILE SZ0IM 4-5mm HEQ| 2150| U= LR, 7|Et B0|= 2= A 50| LErHolct

v
_,_

230 Y=t 3o deks = 220| ZetEls A2 vEZEGHK| §4Ch PCB, DDT, 2,

HEIZE, matX|2, PCP, OtEetEd S0| SREX B8 248 Sott dEXX| t=

OtRA, SHEE IYAlz 0|7|= HIANY, £ AH0|X|Q] FZ0i| AE =0 Z0[7|2
ArEet 0] YOIt oAt Z017]|= ZILma, E7], Es0[o] AZSEH, HAY E=
ORY 20171 7Lt nZololAl AFZE L ol Z0l= 280 Y= Lol YI== sHiof of2

At= 7t AOIX| Sfe= HOJX|X| S0t0F ottt 11 2o 22Al= 5017], oKl &S Felgd &

U= HAAO|X|(Metabolic cage) SO ULt 82 F2| E= E2AEIINEC 20| AHSE[LE
X

CIHAXX] H= A, 5= S0| Sl AS HHst=F gIth Eot 20| HoiU=E 8482
LAYXIE Plol HALESHA| pdotok SHH, MIE Bet MALZ wkslor gitt. 22 XSa+
X7t 2Eete[HM Al tiREEe S= B0 A8 UCh ASE+E =52 Ot e
FOE 7|20|H =oEs Lol Sl=F EXet A0l sttt Eot, AMESH| He 8
EE2 HIHFAY F7|1Hez &5t S5d2| HAI0| LOLIX| (=5 Blct
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Xz
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=
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JEX| T A=EC BHol =USHE =+
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AlAdo| 5t
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: U=, AOIX|, BIS, 20171, 2471
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=
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A, AE

IXtoll ch

I (22, S3AMIE,
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g A :
AMNRASS

O=Z ANA9 7IEA

o X
= 3

=

A
2], &

oK
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=

Mzl

2, Ag el 9
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=
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> g
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BHYo| Q=L StES(homeothermic animal)2, 2E2| 120|Lt H28 M|/t
S

- OL-
dof Sd=2=2] HYl HollM M2 LESHH 2EstH 43y

S = FAIAZICH ZA
Ot AEHOIM MEl= S 7|XHAKbasal metabolism) EE= EZLHAME(Standard
Metabolic Rate, SMR)0|2} B2, o MAME= 22 2rdzKheat value, calorific
value)ol2t F-ECt,
2k 24T, Yisk 50%0M d=s=2 YEHES 7IX0iALl Chet HIEZ2 SIS i,
19 WHOR A== 1,954, E7| 2.66H, HIZolAl= 1.98H10|CH SS0| B0l 02
2|1} E|Xo| LUHHSIZES JHoll M 1.75HH, HE 2 E77[0A 1.54HH0|Ct HatA
ASSCHH S2Q| YIH2 7|=OiALS] 2-3HHe| +~X|2 AlAtetH FECt et &
et 1ol HlE2 HAlSH JHolM 71-81%, A7 SAAIZ! 7HoA 56—
EVNOIA 64%, HIZOIM 75%=2 21050 QUCH 0]2{SH ZtofA HI

=
S

65%= M2ECt ot MEL 715 S5t LEol| Qe It F HE2 MUHZO
o
—

\'
2
i
N
o

=O0FEICE
== HEsE9 HA| AF9 YA, stddE, 27|IFdAY, D1dEe ZdEA
= HAAE 2ol 27| eks F= A2 LA Urt. L gHdH|o{e] ZHolM
ofet 2|7t Mefetx|of tet Eu= ®X| gt oA, SiEE 20-26TC7t
HE2E0[|1, 28C0|de 2=0M AFSshs A2 HEX| ot

AMEA WRS 2= F90| et 2~3T™E2| AI0|E EOo|H, £t Mk(rack)2
AT} SO E Xto|7t HEF £3] HEE Tt Alo] 22X A L, 87210t
ME M 2= 2XEXPF 3A L17| goh Eot Y 35 WALRE ZXst=E AMHuM=
AtEAOICH SEMHE MES| S| OE7| 2ol ZF Az 2EXt0(7} Tt 7|0]X]
WEZ2EME S= £=& £0i| H|2|5tH S71eict,

SEAM9 71225 0l= Z|EX|(optimum), 2HEX|(goal), EZEX|(recommendable) &
32| (worst allowable limit) S0| QUCH AIR 2EF9| x|Xx|= WHS20ICt X[0|2
T ol SHR s F 2 | Al SHE Sh=

22| 0|2&l= 20-26C=, SIEHR = 1 HAE HoLH S22 Ay =2, HLRA|
8

o
XM EAgtet 2[M, 21 25 EotH 18-28C =/t FAHHe =z SSECt
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S0l 2t Ay SH22M ring tail(B=2] ma|of LE= HFZA TAHO
CHEZXO|CH O|R2 AISoll wet Xfo[7t AL 27TE 7IELE &7t 20%Y W= 712
100%2 LMt &7t 40%Y M= HEF 20~30% =2 LUMSIC 5] 25T AR
=Lt 2o AOIX|ofl ZRE 27U, X[L0| HIHE ARE S5t dR0=
LUE0| ZAELCH 5= XMool Qs MFE: Fets U=Ch HEE 35%2 5= w7t
0| 5% S7tElct. 0Ll ESHE 71 HE Uf of Edet Aoz
X UCH O|H2 MSJEOIM HE EAZ0| 37| mZe=z E HAto| SItetof mat
HFE0|Lt ESZ0] S7t=[7| tZO0|ck
OfeAQ| tuf rEBIof oJgh 43 AIYER2 15T, 25T M= &= 0| ZO0|X|
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[EHX| ME6S MA]

|JACUC Protocol Approval

1. Principal Investigator

I . Completion of
Name Affiliation Position Telephone )
Education

2. Protocol information

Protocol Number

Project Title

Protocol Title

Study Period

Species and Number of
Animals Used

Pain and Distress Category

3. Approval information

Review Date

Approval Date

Approval Number

IACUC Comments

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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Arenaviridae

Bunyaviridae

Filoviridae

Flaviviridae

Herpesviridae

Paramyxoviridae

Poxviridae

Chapare virus
Guanarto virus
Junin virus
Lassa virus
Lujo virus
Machupo virus
Sabia virus

Crimean-Congo hemorthagic fever virus
Ebola virus
Marburg virus

Omsk hemarrhagic fever virus -
Hanzalova virus

Hypr virus

Kumiinge virus

Kyasanur Forest dlisease virus

Herpesvirus simiae (Herpesvirus B or Monkey B virus,
Cercopihecine herpesvirus [CHV-1], B virus)

Hendra virus
Nipah virus

Variola virus

S| ST B2 Z2E HORAY 201 HofetA

Bacilus

Bartonella

Brucella

Burkholderia

Coxiella
Francisella
Mycobacterium

B, anthracis (E2IAD|E pX02

AN F5(AE 23 RO
B. bacilformis

B, ahortus
B, canis

B. melitensis
B. ovis

B, suis

B. mallei (z1)Pseudomonas
malei

B. pseudomallei

C. burngfi

F. tularensis

M, africanum

M, bovis (BOGZ H2)

M, tuberculosis

Arenaviridae

Bunyaviridae

Lymphocytic choriomeningtts virus(LOM)(neurotropic strain)
Flexal virus
Mopeia virus

Blastomyces
(Ajellomyces)

Estero Real virus Coccidlioides
Shokwe virus

Fort Sherman virus

Akabane virus

Germiston virus

Kairi virus

QOropouche virus

Rift Valley fever virus

Thiafora virus

Dugbe virus

Nairobi sheep disease virus

Hantaan virus

Sin nombre virus

SFTS virus (Severe fever thrombocytopenia syndrome virus)

Histoplasma

B, dermaicis

C. immitis
C. posadasi

H. capsulatum
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Semiki Forest virus
Veenezuelan equine encephaliis virus

Mz GIVEES T
=
A = A = A =
- o - o - o
Orientia 0. tsutsugamushi (Ricketisia ~ Coronaviridae MERS-CoV (Middle East respiratory syndrome coronavirus) Histoplasma H. capsulatum
fsutsugamushi SARS-CoV (Severe acute respiratory syncrome coronavirus)
Pasteurcla P. mulocica type B Flaviviidae Akhumra hemorthagic fever virus
Ricketisia R africae gacwpaco(r;e ;wug
R dai adgets Gully wrgs -
R austls Iirae\ turkeyvmenlngms virs
R canadensis edougou YWS
R . Koutango virus
. Conorii ool
R porica ouping | .vwrus
! Meaban virus
R. montanensis o
R, patke Murray Vaﬂey encephaltis virus
. Naranjal virus
R. prowazekii o )
o Negishi virus Powassan virus
R. thipicephali T
R ket EO‘C‘\? Vs
R shiica sa F')e'?_ s
R. typhi (FHRickettsia mooseri an Pefla vius ,
Saumarez Reef virus
Yersinia Y. pestis Sepk vwrug }
Spondweni virus
St Louis encephalis virus
Tick-borne encephaliis virus (Central European
Tick-borne encephalits virus, Far Eastern
Tick-borne encephaliis virus, Sberian
3 Tick-bome encephaliis virus 3 1 9|
Tick-borne encephaliis virus)
Wesselsbron virus
West Nile virus
Yaounde virus
Yellow fever virus
Qrthomyxoviridag Avian influenza virus affecting human
Poxwiridae Monkeypox virus
Prions Transmissible spongilorm encephalopathies(TSEs) agent
[Creutzleldt-Jacob disease and kuru, Boving spongiform
enephalopathy(BSE) and other related animal TSE]
Retroviridae Human immunodeficiency virus(HIV) types 1 and 2
Human T cell ymphotropic virus (HTLY) types 1 and 2
Simian immunodeficiency virus (SIV)
Rhabdoviridae Vesicular stomatis virus
Rabies virus (Fixed Rabies virus A2)
Togaviridae Chikungunya virus
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7. X1 A (Standard Operation Procedures; SOPs)
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2. SEx| mS=212H( Animal Alternative Training Programs)
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15 2 M (Search for the Animal Alternative Methods)
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4. 3Rs B X5 7|2k (Global 3Rs Centers)

= (K E et 22| M

= AAALAC(American Association for Accreditation of Laboratory Animal Care) International

= Altweb(Alternatives to Animal Testing Web Site)

= AWI(United States Department of Agriculture Animal Welfare Information Center)

= ANZCCART(Australian and New Zealand Council for the Care of Animals in Research and Teaching)
= CAAT(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)

= |C—3Rs(Belgian Innovation Centre 3Rs Alternatives)

= |[-CARE(International Centre for Alternatives in Research and Education)

= |CCVAM(Interagency Coordinating Committee for the Validations of Alternative Methods)

= |CLAS(International Council for Laboratory Animal Sciences)

= |LAR(Institute for Laboratory Animal Research)

= InterNICHE(Japanese Center for the Validation of Alternative Methods)

= KSAAE(Korean Society of Alternatives to Animal Experiments)

= NA3RsC(The North American 3Rs Collaborative)

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

= NICEATM(NTP Interagency Center for the Evaluation of Alternative Toxicological Methods)

= Norecopa(Norwegian National Platform for Alternatives)

= QIE(World Organisation of Animal Health)

= REMA(Spanish Natioan! Platform for Alternatives)

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

= ZEBET(Centre for Documentation and Evaluation of Alternative Methods to Animal Experiments)

= \WWVA(World Veterinary Association)
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Animal Welfare Information Center (AWIC) (http://www.nal.usda.gov/awic)

AWIC2 USDA National Agricultural LibraryQ| ot 2202 AMSISE9| 29 A, I8, ASS
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Applied Research Ethics National Association(ARENA) (http://www.arena.org, http://
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