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] o 9o Igeiz o] , Al %%o] o]

2001; Castelharno-Carlos et al., 2009).
A =E0 HA) =0t 7+e QA FHER ety 2AHZ HH|51A] &= W
9l HolA 5= HEAE {8 =esfof gttt AdsEY EX9F w#sto]
AR, YR, AN AlolA] 27] 9 FH 59 ARSAIE, NH3 2 CO2
& 59 3ehd 89l 2k, &F, Y], 2k, A 5% 5 E99HE 819,
WA, A 24 = B 59 A& a9l 181 AFAY] AR
H o &3E 53 22 8R%lo] 9lom, o3t 8R1=9 4
2749 A& 7k 9 Aol 7FsAwE S85IHHRobert et al., 20006;
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St ZAHo 2 P E £8ota EHE AEY FAFE ] AR Slst
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FYH9 oF 558 5, Bo/iA] Al ¢ 73

= ARlEE AN T

AREE =& 9 HleE 7|3t BF 37|23 A7 3 e =4
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WITC-50-M, HCT Co., Korea) W] &% AolAoA HAsES Fst
A A 54 Aol AT ACIAE sE4HE ol5sto] AsE ST o

& thl U 2 AN WS SBA FBA Hh W AFA

AEAY] EJALE 297 ¢4 BES FE5H Kaplan-Meier(Kaplan
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CEA TAAAAEY A% 20219 % 11997HA] SUL=EAFo] APE 7]
2o, 20219% 10¥97HA] A=3}

product-limit estimator test® A&

- O
ARSIt ATA 9] SAEAGA TS A HAL2Y(Good Laboratory Practice;
GLP) 71=el ofsto] =33 }Oﬂﬂ} S48 Y 4242 OECD TG(2018)
g 71202 s9lon, AxE FYAWG.0 w) STAl TRIUATC

Manager, HCTM Co.
t}. ofge] P2 oleo] FARAL WA A Z9l CE2A woHd APL o

How SUMA © AR FrhE et

Ltd., Korea)e |83l 308 71Ho= 24s}9

g5 9
22(T) 22 + 3
HUEZ(%) 50 + 20
2t713]=(3l/AIZh 10~15
MASE(%) > 19
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. 23717

a4 Wandi GAS Tiger 2000
ZX7FA O, COz, NH;, HaS
Ao =359 3%

& 0.6L/LPM

SRS 86~106 kPa

NI}
oX,

T
rE

U} FRUE A Thste] Tl BAS ZAsIgT FYBH
A9 = UYL AR Aol hEn A= wEF FYRNIA S5t
o, FYBH FYo

Q25F A4 LA OIR|(W240x1,1,200 x H200 mm)2]
5= 057] 9X o 24X FEE AFslal 30% 7HF0 2 587 S5t

it

o3

e oo
ol
ok

Adsto] 7 Ao EHXl Ze= —i—?gxob'q =B % /\}%AO}X} LH._,_E
Asta 30z 7HHoz 587 SHsaTt

Ab29} o|AkslEr4 0] A9 SHULE %o, drYole} Folpao] 27
9= ppmolth ofed, JtAA BAS 45t A7t BEAT UM
HAo SFAE SelsATt,

"~ ST

U HaF7] 2 AR 1A F71e 72 HFoln 98 e
F7] 8 AR WA F710) e pAE SYReEM AR AR B
AS AEsITA st

=)



1% 92 09AE FHT ke A
oA WA & WA WA S0, 00, 197, 297, 42

» S4717]
ndry PEAKTECH 5035, Germany
S A/C Lo 35~100 dB / A/C Hi 65~130 dB
el + 3.5 dB
» S
SN FEAS FESHY 432 SAoIA T SYHAA=
27 25T iﬂﬂi*E‘Ol Hego] Jleng mE SA5t o, 7+ Ao %
AANA Z+ 33] wkEste] ST}, of2 Y SYAH JH Al FA A0l
A 33 wiEolo] SA5tAY. SEAA = EYEAE ASASAE A2

g Aol o] Gt PaFT =27 FEUY FY XA 2 33 Wl
of 239k, RE ZHS W BZWA PO s|Ssr

3) 2573

» ZS4717]

AnR=lle: TOKYO Photo-electric ANA-F9, Japan
S 20~20,000 Lux

Ao + 6%
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98 MR 2 4B LEot s, 193 W)t FHEE By
I gk olFolA WHAE FH FRUS FYAMA] g L=, 4
goE, AT W] 048 SPST FYEA G oE, JsE, B
o 9L MEe) FRAAYOER BelHT Y] o] Helstel ZFohe
o BE 24ge W@ EXUA go Jssan

F24Y0] QoA 7Hg Basky FRY AR, 385, 2W skl o
S u A AgAel 08 59 24

o
9,
z9Q,
rr
)
o
i
_o‘lE
R
B

2) ASA, AAl, AA

Class 10,000 349] vieht ¥ %7402 Fa51, 144 5 4
B0 WYA 25 Ak o] T A AF 2EAY THB-A, HEA
E

, 70% ofgkZol Histe] HESIA.
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AE & 7 77 5 ARBAl BAT gleA dESIAH.

4 AU 99 @ At 2EAX

AdeEE 2EHLE F= o7 290] eH, olFAA & &5l

02 AEH A 2Rt ARy 5ol Hst A=skiH.
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Guideline 202 ¥ "The Laboratory Rat; ©] ‘Chapter 10. Housing and

Environment

D) WG

i

Tor

34 Belsl7] istol 7]

—

A #elo] A%

Rl

Cralabl;

A= AFEAlA(housing)o] Al

ol A= A
9l AbgA]Holojof

St

Sk A
% 5

=%
=

3t 7

5

7Fs
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24, dE4 8
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Eis
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2) Animal Research Review Panel Guideline 20 :
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T A9 75}?57% = OU:L‘I‘O 3l A ﬁlﬂoﬁ:} ol#gt &?l% 4t 4_i XPH]A
H[-E 5549 37t 58 JYAR} ZAAe] AR, ity 5=2 94 =
EA 2 3@yt A#Ho] Qti(Baumans and van de Weerd, 1996).

F4o] HFstelolo} su JPTAY 247
WA 0 WA Hojof Stk BlFo] 42 4 9l
AR P51 Ao] Basit $BA

e
5
oftt
&
T
jus)
—|—4
JQ
,E
_>‘J_ll

= go A
Noz MmYD RS BAFY EHE Aok S FE A=
2] ek Ak = FRAAE S APT A) 0o, el 31
& HARIN WA HES QAL olok Wt ¥4 F 2ALRE
A517] 51 2.4 Aol Uske st A9 Ael FEE S

stolof Bk,

3) A

- A8 AolA
AHE Ao A H§- Aol 250~300 g?l FAE sute|2 LA 179 F

2 v HAL 1,500 arel™, 1,800 a7t BFEHASIEE ARS: Alo]A] 9] &o|=
ATt S E GAS] ¥ 4 Qe Holoof 5HH, o] Ao|X] 9] AHA|
gJdof 3kt Yo itk A= 250~300 g8l F}EQ] AHL Ao|A] &o]=



22 m& AFsok ek FPAIA A2 A o] ARgfof Atk 2
2 52 299999 YAH 712 ¥ g o AgAL hEch
oF A} T 79 Tud v ST & Y Azst AZHolok Atk o}

2, A9 4 42 11 mx 11 mm% TFoFA] grotof it} Aks A|o]A] 9]

3919 BUE A WA HAE 9E - A& UF SEAK 0o, 4
o Zol A= wle ot Ha WES} L 2900] wet gepxy), Qb
0 24 2 molololof . 2L WA, VL, 7|4 = HeHY 03

=4, H]ﬂ*o“é 7] &5 " YEYop 7tATE EIFEA] gFotof qit

zHdloz AZold, YAHgo] ¢ ELE 59 ETaH AR A
FHIL Ao IHY ELH ACA(ERFIEY 0, EEEE)e dLER

A BHS 7= Y2y gIELa g8z H]/\uﬂlﬂA(BPA)ﬂ Z3tE]o] Qitt,
iﬂﬂELﬂO]E AolA = LY AAE AHEst] AET 4¢ o g2

= A7 Aol
M &7 AolA A|AEl(Individually ventilated caging systems, VCSs)
Aryol Aol AAHT. Wk Ao|A] WANIEE 1~250] et E=

[o

A9o] wet o 71 eR 5 4 Ak Aolq @A Alold] 7|7e &
W SEY U Aol AHA ZH AHge] st AL AR D AojA] ¢
ot B ARA, 254 5 Y 48 FY $ A

FEUOKNH;) 5% 20 PPM(EHSAAE IR, 2020), ol4rete4a(CO,) 5
= 5,000 ppme 7IFELE Al°JA] AAE iFﬂ ettt
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AR 7} &3] WEEHA k2 Beole Aol Ad=AY &) A|AH
of o7t o= F=oA S420 Yo AstA= Y=t L2y, &4
5] HoE AJAHOA o]FHT ZA7E YAYSHH 2HF £70] §479] O*Q’rﬂoi
=0 S 7 Atk T HA 2 ¢ 1
APESE71 & SFRtHKanzaki et al., 2001). webA, Ao = Q17 &9 &
AS A5 Yol vl WY AUS AR5t 7] A|AFo] FHEE A 7tE
g & J=F sfjof ottt
2719 & HE o= AR Aske 571 ¢El27] FE= Alofsk= A
olt}. o|=et Y=V T= WA E AF-doA At =T e A
o &t A A¥s=E Y H7IRIF E3l(Association for Assessment
and Accreditation of Laboratory Animal Care - International ; AAALAC-I)
= ¢ 27 =20 gttt HEB7E ePcke AS daskn ol &

27] ol gt ZAFAe] &2 0171 HBH of g ¥4lo] ALg-Hr}, A
e F7F ARSARIA Aol EH AR, S 71, &7]1A AlolA| A
&, 7] % 371 MRS FE 528 dYEU]E fEcts sEER
g ZAAE 258 5 Qo

= 28 U

AN E M= HASHH F4H AR Sot7|7HA] 859 A=AdH
9] 39 A 304 599 AJ7to] WQsitt. Ao]R] Z7|= A= v B
of IS vA7| & g} =8 HWHL AolA] vix WAY FEY +E YE
W=t A HE A= AolA 48 o] & P T2 vAH, |
Zo| Zrigto] wgt AP35t S718EAHSaito et al., 1996). HE Ao
A HA9 82 o 4ut]o|n, fA7ES] Fpol, A%, 9, 10111 712}
7o Q4% 13fof it
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= AN " 719?_}/\}'-97

Ads=0] NEA 1S, 8 =l
=0 AEA A PolA 7} T A4 2l AH77E F9] Afoly W
dAQ Ao& Hth(Brain and Benton, 1979; 1983).

iz B8 AFGFEE FAH =1, 559 oUF AFZHoE A
o] &Asttt(Militzer and Reinhard, 1982; Lundberg, 1986; Schuhr,
1987). AlH 0 g2 1gEo] ARGFH A= QR4 AR|Fo R 7R
Ho} ¢ g, AAFRAY, ZAZ, J83 19 E=Ho|o), wEkA, Ag
E‘:’g /\]"-Eﬁ‘ ol _Q]- _11_740] 01—'-?-73‘1,]-01] /ﬂ-lﬂ-o]— Oﬂogl_- ];é] A 01 ) ?}(jg—/\]—
A= Ff"v_‘— 1ol =2st7] dofl Heslsto] A2 olsshA| gk ZRAIZE

S = HotAY Fag}sfof gttt A&ohA] 22 Al A HE
=g ol 76‘—?— SFE7] Aojl AolA] iR E 717to| sto] AlZHA gl &7+A]

AEo] H5HE= stefof Tt
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offt
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[ru

Qg Aadon A9g Bevt g A9 Ak A4H PES A8k

gt WRo neo] BEA 9E L 97 A A48T 4 Aot Wk, 47

o] WA AL FR Hof vlo]ag F, BA B =HL AGF 5

ole}. olefat SO AEe A8t AT wAste] A2 B3o] YA

o] o] B9 mhy & ey, woke ne 2
7z

—.~ rr
)
OHH
BY
19
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mlo
K
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:Oé
[©]
—rrl
_(?L
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4) =23 29

n ]\]-E

Atg o] 7H 523 34 391 52 sty AA3 JUYS Al5ot= Ao|
(Knapka, 1999). & 9] H
7F AR gom, Ay WHEel A4S ZRgsto] ¥A] o= AFE o[ S



ot WA T o Y F2Y ARE AlSdor gt 7| sE&E

A9z Ry 58 Ve ©A] e o ARt S8 AaEAl Al

AFEENA A== &5 A AYA fx]et X Fof wh=t A4
Sk Zpol7h Ut} 4HY, v Ee= =ARQE IS A[SkpRlA], 4 AE B4
= ot f Ao we 2. EfdEdgo] R¥EY M & FES
AASH=Y|, ol HARE AsstE A He &l WHHEH. o] BF
S22 X Fo] AFoR =2 L2 YEPITH(Vessel et al.,, 1976). A4
Fo g oH E42 AAHoE Aol FEHEHY. dAaE AYH E2 =
AHo|E §HT 4 9o, HMEs(Hepatic Microsomal Enzymes; 7t H]

)5 4T == JH(Douglas et al., 1986; Liimatainen et

al., 1988). AL I njyT Q=9 100%7} 3 AIRE 7| o
=

239 E59 37140 uet ket Qud

sy 1 [e]
2 22 dFdo] AR WARI. AlojA] W FEYol #EZ 20

o2
!
i
(@]
)
1o
i
>,
ol
)
o,
Hir
k1
i
N
Ju
1o
=z
e
e
o
2,
£
(o]
2
On:
1r
)
we,
fz

SACE 22 Fol 2o LFHA gdotof gt A2 =27](1.2x1.6 m)9]
232 24 AAHor otH vFe LHdEdRE st ddsEolA 3
e

T2 "  ASF2E "ok Ao] o UFolA FEA LAAE 2FE]
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e ST Yom], S4s ST AL HFAS B LolH FFHUA
U 912 AE 098 AY SE Atk oldd YR L 855 9 2
o gXeE Fotol BPol 59 0FUL AAT ] AT & Utk 955
SYt 4AR ZYoz 1Y ASE s GEUclE FANE &
c A 717 B ST & Uk FHS 7HITHRas et al,

=
2

ok Q4] FEREO FFS Fo] PR FEo] ol o] 917
il A

wrolof gk,

X
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A= AL AE AYLr: #eE 20~26C7 BFHD. AY Lx9
HE2 ool ofH, A= A2 24 sEo| &= o] WA &
L& 593 FYF 7|&0fof 3tk
Clough(1982)& VCSs Al°|A W &&=2] 3% A°lA] &olof wtet ZhAl
ohar sholch Aee] Aol A= st AoJA KT 49T H =%om, AolA|
+ A 5.7C 9 =YL sk %Eh dopdle ANl ¥F= VA=

7P S8% @42 Foll dteld, fE=E 10~30 Tl 282 4 U
a2y A% 2EHske ysjok g 31 covu =2 THER k3
Hd A AES] A S B AMIA 2T 5 3len, 4R A¢

= 5o 9 (Krynicki and Olszewski, 1989; Joseph et al., 1991;
Yamamoto et al., 1999).
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g TYA| AHSEE 40~70%E AT ARSAAR Alo]A]
=0 QoA =o] WiEE7] HiEo =7 AYEY ¥ == 5 3

o 5+ 589 AXE 58 371 5 289 A 9 #Ho dF=
H Xtk AojA 9] 2 5= dHEYol S ST 7EF Aol A|oA
= 70%°]5t2 F-Ao17] YdfiA+= &71E 12~16 ac/hourZ dfjof 3t}

S
A=l
St 2 4% 2w AlLES @A Alsrh 22 e Sl

. 2T

2 AIZE B AolA] YR 22 AT Feots AAR P Lux
HANA FAEojoF gt} djFE2] HE= 60 Lux Hto|il, | SHE
9] Ao 25 Lux u|qto]ojof gttt ZEA U= ZAPR7} ZLS 423
T JEE ofd¥ ZAAAE FAAA A= B 2 F2EY =04
oF 210 Lux )& EoioF gttt A AolAo = HEE H = 21
OZHE KT3I thE Adlof] Qe Aol

AT Adb 919] 9ol EQSh 4= ity REof tisto] 7HAF A &l v
S 5 otd= Hof &9 AXHF, £35] oA WA o= dubd Aol B
2 "l P o] gt £ARS HRPA £ Q7] RO REE FEdlo] P
9] =2 H33foF gttt Borges 5(1990)9] dAto| whE2W SD =V} 270

Lux(12A17F 71 el &5 U0e W 3~7 oldlof guto] 4s)

76—] o
EoMe AAFo] ALHoR TS FEstReH,

7
2 Bl (mouse)?] &= FalistA

Kl
_O‘L
)
T

THZ 2ol AN, dFE2 A52 7] Al2F0A BRE. o9
a

-
of W9l gHl olF, &Y a4 B &F, A 2 AL A A5 5



1

]

o] oM, F&E AEY 4F 2
Peterson, 1980).

=AY Ay I EJES Y o VCSset A AREE=
oA TS &5= LHdof k=T, §7] ¥ 7] S5l B2
g2 5] "Eolth VCSsol o BAdE & A5 W=
dBo|itt. WAst= 432 7|2t Rk AlaE f33 A4 3 FA
o et 2, Al &3 &= M= 74~80 dB, H|A] ¥F A9 H
= 79~89 dBo]tH(Perkins and Lipman, 1996).

Aol AEH Y] 2 S0 oA ARH(E4 ) 7Hse 3 E0oF
ol & F 13 1Yo Ag=E Qlste] AX|FoA AEY
9 A9 ¥M9l+= 500 Hz~60 E+= 80 kHzol &
< 4 4K Sharp and LaRegina, 1998).
= AHFH E= 78 ARl et e
Ao A ARESiA = QbR 18R AR ARRo] BV B AHE

[¢]
Hal Boz nAYSE SOl 2AF stol 281 £3L Fofof Ak,

1ol 30~102 dB o]th(Pfaff, 1974;

1985). A4oIA] A7) LA 288 Adelr] A9 W3 Sokg Wy
SFAH(Nunez et al., 2002). oF&

£ S

g, HE FEHNAM= AoIAY e flofof st A& AH9 8% =2
al

S

Hour; ACH)E Z&3of gt} Ao]A] Y9 &% U
A ZeE 2E8T

=
% ot g

53]9] 27|2 FHEoliH

SEE FAkE &



AlolA] #7]&2 A Alo|X 9] A% A 37|&9] 82~92%, AL oﬂFﬂ
9] AFgA0|A = 20~58%°]th(Murakani, 1971; Clough, 1984). =740]
= A uld ZgA0)X = 0.68 ac/hourd] ¥ 3718 EAHKeller
et al., 1989). o]A-Z A°|A {3 4 Z7], AlolAo =& 5& 4 &5
=, WA 9k, 24 A=, 293 AolA uE ¥iko] wat A=
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o4 94%0&4%0*04 AUERA FS
AHe A8 A Bk ohgd, 9 AR 43 8 o WA
o ge 2AL AGHE AL B4 gk st v shrEae A

%—BHO]:?}E}(NeWberne and Fox, 1978).

= WAaEolA Eske F8 VA LFEE L2 olitelEA} gy}
ojty. Y FHE 7 AR AR A olitstEaE A VIR 34
H £2 720 22 5 A4 AR dRYoks 1~2¢ boll 4A
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m. ez |

2 4 3, 749A 9= 700 ppm 25 &0 22T 4 JtHFlynn,
1968; Gamble and Clough, 1976; Hasenau et al., 1993).

AZAC =E25H 2471 FEEAY JAHT & 3REY =40 &
ot o= At ERH WEH 7|39 7lsd AW AXARL ¥
A & Sty detdor ASA AMCR dA] k= S HEol ot
A4 Q7] g0 sEAEAA = vgeHE diE A e st &85t

A : Aoz HQ3t FLoqt AR&E|ojof 5lH, X
ko] At SA| sholl AT ARE-sfjof O]":} H| A JEfe] 4SAE A
Bot1l 5= ARFA o]99] F+HL2 Agtst= Ao| HiEZ| I

AFAE ARgSHoF she B¢ HFAZ0|=(pyrethroids)7t A2 =
gol g7l W&ol AMgEt. I8y, Holk shte] mEARo|E AFAl=
HA A o]7] w20 AREA] AlY THAEA &Hof ot 5AH 31t
S AR89foF St (Punareewattana et al., 2001; Prater et al., 2002).

oFEe W, vk i ol 5 AR Ex FAE Aste] 489 % 9
oF. ThoRe OFEat n}HAE HMEsRE ulAIAA] 2499 7 7150] 3% o]
4 5 ook, webd guHoR AFAYRe AX9t B glo] TRl st
of okz Awg shwl orErt

ol

= AA, E}HZﬂ EL B’r o} AtA|

vl AlA, S84, £5A4, SAE vIET BT gl T AL
R W3 gu)S Pastn 25y ARG R AF SpHE
P12 WALt HME 240 T2 = 384 20| xgtHo] Utk

(Conney and Burns, 1972; Lang and Vesell, 1976). €A E+= A
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AAE ARgothE Qo &S w4 5 J2Y, HME 855 #2328 + 3
oBg FE AGoA AREsiAE bEH.
= 34 9 982 35T + Sle el FEAl(agent)E AEsk= A2
7P AR, AMoA AMGElE T g A8Al & Tt o FAskele A
o] @rgolty. G4F 7IRte® sl Qe 2 sRehE HiF=29 Hiol# 2
AIAOIANE f7]=0] EAod w=A v de} Hct. wEkA, HEsHA AR
ot &= i%ﬂﬂ =/do] AT 7ol idom Aot 2o AR
S AAY iR b "7 Won I7tolu 5E9] b HFo] HX|
@t o=t *ﬂxﬂ =< 9ol AT Ao FAo1eH, 71gE

A AN E BA EAAS do7]|R] AdtHBurek and Schwetz, 1980;

Robinson and Nair, 1992; Robinson and Schroeder, 1992).

oA} A(CIO)E 94 W Z=2glHct 73835t A=Aolt}, o2 34 §

ol AojA B EAT 2T A o] HojXtt ClOq= ES HEY A7)

AEE T Aol = mAA &AL, "ot I JF= vRAY A=

9} ufAofA 78-S A Y=t Gerges et al., 1985; Skowronski et
, 1985).

<= SetEdE A2 FAasletal, AMEE SeEET ARE A2 A4
stafiof gttt 1 G AAE ESAE ACIAE AIAT 45 E2tAgol
o= B9 B &44E EEtAagolA WEE BPATE A 89
HARlo] H=d|, =204 E7IEYc|ELL EZHELE A&t AoA Y
=014 BPAZI W2 2o E WEE, F4AQl ntER A A HEsEol
AR 5H F7FetAtHHowdeshell et al., 2003). &3 ZY7IHEY0|E ¥
1 HH4e F9o|= BPAZF WEHtHKrishman et al., 1993, Feldman

and Krishman, 1995).
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7) 7Iet 82l

» AEF A 9 AEHA 29

AR Ao e B R9050] BRI 2EdAS F 4 Ut
SES AP AR GV 1t AU o 2A0R LY
AT ST AFAAS 2T o7t B ASe oAk ofd HE
Hrh 84 AEd 20 o Wit AuHoR WT 249 A9 2~4%

A7t 59 HS 4~7L9] <=357)|7to] @5t (Dymsza et al., 1963;
Foster et al., 1967; Weisbroth et al., 1977).
AEFA FRE2 54 W 77 SEY Yo], FH 2k, % F &

G AT on 9 g 29 Eaket o aelo] meh et

- BXZ2E
o] B BAL 8] BAZES Aok gt} ol Al5ld ATAE
W71, gotel], ol B(5H, B, &7 X3, 4171, 47, 2B 2%, out

| =
2e dgEE0 oA /\]":v/\] ﬂl T e e A 2R S 5

=4
ZrARe} HESk= Aolth AoIA] WA AR Aoz HAEAA DA
A9l AEHA WSS 4O 7ItHBoyle and Villanueva, 1976). FE P&
22 AA ol 5ol digt RYE P Qo S3E|ojof qtt. HYE
AT} 53t AFo] SIS Wl Rgsfiof Sttt whEbA, SEO] oA HE
£ tF = AFRIA ASsiA s sfjof sh, AdAs =T FHE 3T
T UEE stal REYHA AuEoWA FAY thFofof gith. AR A
oA HEE FHF T W A=A 5= £ & U= AR 5ol AoA=
A=, HEE FPF £ESHL FEHA HFEF Sfof gt
= AYAPE AP HEE 50 2Ee A B4 S5 AAA EE A
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otz o] [1¥ M-112 AF7HA FHIAAY =35
AT PE2ES YEglon, IJAIR] it =
ANHEZE, o JEdEE Wit

(2™ M-119] (@2 (b= AEEA Ad Uit £33 4A9 J&e A
ojtt, Ald FTEA| A HRFY PEE2 18%, T1w2 14%, T2+ 28%,
T3S 20%9°H, IA 29 BEEE 58%, Tl 52%, T2T2
38%, T332 52% ©]3lth. Log Rank Test(Peto &, 1977)°] 9Jst AZ&
FIAAL A=A FoUtt. ESH AEE 7 L7(A=AMGAA/ &7 e &
A A=-0.39, &A A=-0.20°]3T}.

@< (D= AFEE4 Boll g 33 dA9 FE2& Z2ijolth. Al T=
Al A 279 2SS 27%, Tla2 27%, T232 25%, T3w2 42%%
o, YA WERZL WELEL 65%, TIFS 60%, T272 58%, T3TFZ
58% ©l%tt. Log Rank Testo] 2J3F A&& 791442 AR LUt &
g AEE 717 FARY S A =E257YH 09F7HA] a’=-0.21, 707F
H E IEY7HA a’=-0.61, ==7|7F AA A=-0.3501%12H, 4AHe F
- A LE2HEH 69F7HA] a'=-0.13, 70F5E =& FEUZA] a"=-0.21,
2717 AAlE= A=-0.16°]3it}

(@2 (D= AEEE Coll ozt 1005 719 AL AA L F&& ZAHo]

A HRTY yEES 58%, Tld= 37%, T292 52%, T3¢ 50%
Fom, AA R FEEL 73%, TIFE 78%, T27L 65%, T3FS
80% ©lAth. Log Rank TestollA] =AY ¢ BE2& FIE2 AFHA &
Kom, AR A T3wOlA BE2E& F948(p<0.05) Bt ESH =
£ 7187 $7 A=-0.21, ¥A A=-0.130|Uc}.
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th. 10055 71&22 7 A, B, CEZO HEE&L2 717} 34%, 33%, 58%
oo IFA AEEL ZHF 60%, 65%, 73% °]Jtt. Log Rank Testoll Al

AEES CE2ET vusto] AsdY BEE2 9 #94(p<0.01)S EH

Survival rate(%)
Survival rate(%)

Female

20 o

[I% M-312 ZF AE ASEsEE vebd ot (99 (be AEEE
Aol it A A9 AgHstoltt. ¢ BF AFSHIY] 4> B
oA 2kttt (02 (d) AI¥=% B il
o2 Holz] &gt (e)2} (f) AFEZ Cofl Higt FA3 4o A5Hst
oA FRE YR HWSt] T2, T3w°]

(p(0.05, p<0.01)°] A¥tdog B orA9l AL T1, T2, T3=o| H
Z33 vwste] §-948(p(0.05~p0.001)°] ARt o g HYr},
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[2d MI-4= AlEE diz2d 23 dA9 ASHesE yetd Aol
10075 7I€22 - BF CEA9 TAGAEAA AS S7Hgel 713
=%eH, BEd, A &A= ATl AA S7reAH. o, sl ARt
o2 400~500¢ AFE AFo] Hashe TS EAoH, IR =W
e AFol FAsHA S7IetH7t HAA oz dwtstA S7eAY dA Al
= AT

MEAN BODY WEIGHT

200

250

200

MEAN BODY WEIGHT

(2) (b)

[T I-4] HAHARE HEZQ HSHE Hw

SQPgAIE o] iste] ST BARAL ST Faki obe} 2t
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sEE ARSAE 2AT AL0LDFE A vpAE G7LAH7HA] H 2
0.05~0.14%(500~1,400 ppm), =& 0.05~0.12%(500~1,200 ppm)=E
BF 7124 5,000 ppm PRI, FRUYoR=s ARAFARE WA A0
YAHFE 2A v GTLAHA] 2L ST B 0 ppm2E HE
A Rt Folkrae AR AR AL0LAHFE 2A vhAE

(7LRH7HA] diz22t &t 25 0 ppmo = HEEHA 90

(B M-1) SSA ASAX e 7tAM 23 55
Day
- - 0 1 3 5 7
Classification
Control 1 19.44+0.06 | 19.86+0.06 | 20.12:0.19 | 19.54+0.06 | 19.68+0.11
o)) group
(%) Exposed
goup | 19-98%0.07 | 20394012 | 20524019 | 19.91+0.05 | 19.82:+0.09
control 1 6 10+0,02 | 0.14+0.03 | 0.05+0.00 | 0.10+0.03 | 0.12:£0.02
CO, group
%
%) nggjsd 0.06+0.01 | 0.11+0.02 | 0.05+0.00 | 0.09+0.02 | 0.12+0.01
Control 1 600+0.00 | 0.00+0.00 | 0.00£0.00 | 0.00£0.00 | 0.000.00
NHs group
(ppm) ngﬁfﬁd 0.00£0.00 | 0.00+0.00 | 0.00+0.00 | 0.00£0.00 | 0.00%0.00
Control 1 600+0.00 | 0.00+0.00 | 0.00£0.00 | 0.00£0.00 | 0.000.00
HzS group
(pprm) nggjsd 0.00+0.00 | 0.00+0.00 | 0.00+0.00 | 0.00+0.00 | 0.00+0.00

Value : Mean=Standard deviation

ke 98 YRS Fa% AL0LAHFE A opA2t
H2T 37 25 19% oMol olilsidases FU8H WRE



134717

L]o

L
-
2t

0

4n —lmg.:

= =
= B

5o
=]

I3

T—

ppmO=

HLT RFOLHRE TA AL (7Y

1 e

%ﬂ X] olo}

(B M-2) SLHH

ofc}.
Lol 714 =

w

b |
=

I =27 BE 0 ppmOE AEE A ottt FikpiAs TAAH Y
AGOLAHFE A vpAg G7LAH7HA] 22 S B2

Sk

19.60+0.05

1! —r
0.02~0.03%(200~300 ppm)ZE 25 7|&4] 5,000 ppm T|9o]Ac}. A4
Hash RGOYDRE TA T FTAHAA

19.68+0.1

Da
Y 0

19.78

+0.08 | 19.79+0.10

19.563+0.14

19.68+0.05

19.93+0.05

19.63+0.08

8

0.03+0.00

Classification

Control
group

19.76+0.07

0.02+0.00

0.03+0.00

O
(%)

Exposed

19.9
group

0.

1+0.07
0.03+0.00

02+0.00
0.

0.02+0.00

02+0.00 | 0.

02+0.01

0.

00+0.00

Control
group

0.03+0.00

0.00+0.00

0.00+0.00

0.00+0.00

CO,
(%)

Exposed
group

0.03%+0.10
0.00+0.00

0.00+0.00

0.00£0.00

0.00+0.00

0.00+0.00

NH3

(ppm)

Control

0.00+0.00

0.00+0.00

group
Exposed
group

0.00£0.00
0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0.00£0.00

Control
group

0.00£0.00

HoS

ed | 0.00+0.00

Expos

(ppm)
gro

up

Value :

Mean + Standard deviation



o, SAAHA AL 2 SYEHAL HE 56.33 dB, &3 YA
Aol F9 5777 dBo|tt. 183, &Y EE &S o FEHLASS
27 593Y 82.73 dB, =&+ &Y 82.07 dBoIYth

Classification value
Control group 49.37+1.22
Animal room
Exposed group 49.67+1.11
Control group 56.33+0.38
Chamber room
Exposed group 57.77+0.15
Control group chamber Door Shock noise 82.73x0.60
Exposed group chamber Door Shock noise 82.07+0.91
Value : Mean*Standard deviation
3) Rk
G -0 SRS SY A 208 ST dafolet. 58U
B Uxe FEY S99 B9 281.31 Lux, AR oA ASEARE
AAHE I 5T AT 32.56 Lus, AHAAHE AT Hoped
1 HAeIAE 17.01 LuxelH. FUHHY 399 BF "= &
WA S42Z 230.85 Lux, &7 SYHEHA Y2 275.15 Luxe|iH
S oo FUUAL She FAWH A9 gz Ao HAw

ARAO]A] QAo A= 140.51 Lux, WET AW F st ARSA0]A] YA
o= 114.69 LuxoloH, =&+ FYAH g ARSAC1A] YA
A& 104.43 Lux, =& SAAHY ot ARSAClA] fIA|oA= 71.57
Luxeo| it
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ULHAFO HHSS(HE) HES TS 5t JhMEeE
(B I-4) SSUT SYWHAO| X
Classification value
Center 281.31x1.34
Animal room Cage rack top 32.56+6.16
Cage rack bottom 17.01+£7.38
Control group room center 230.85+2.54
Chamber room
Exposed group room center 275.15+0.51
Chamber top 140.51+0.51
Control group chamber
Chamber bottom 114.69+3.56
Chamber top 104.43+3.56
Exposed group chamber
Chamber bottom 71.57+0.51
Value : Mean*Standard deviation
4) &, Fdisk, 87
@ M-5)% AR/ S0l B4 YA, Y U 2k, 4
gsE, 28T A7 17134—?(ACH>E 24T Aoln. gz S2UL
L% 23.0C, AHEE 45.2%, SYWHNAL L& 23.7C, AUEE 46.9%
@% <& 23.7C, Bk 43.9% FUEHEe 2
OIS, B FUBIL AT W18
oith. £, FUSAARS S 2T Y
6%°] A U%, e U YR

AH W51 ATt S8l

ojoH, &I T
T 22.7C, AUHEE 46.4%
= 13.97~15.103] o]
BHEE 45.
L 22.6C, AHEE 47.5%0191, &

LH‘T—’] o“lo‘ %E 22 6C

& 11.9§J olAtk
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m. ez |

(B 1I-5) SEAT SUMHAC| 2 HHSE-27|

ltems Temperature | Relative Humidity ACH
Classification (c) (%) (#/hour)
Animal room 23.0+0.11 45.2+0.51
Control
groue | Chamber room 23.7+0.23 46.9+1.79
13.97~15.10%
E Animal room 23.7%+0.23 43.9+0.63
xposed
groue | Chamber room 22.7+0.19 46.4+3.26
Control group chamber 22.6+0.38 45.6+1.62 11.9+0.10
Exposed group chamber 22.6+0.56 47.5+0.99 11.9+£0.06

* . Integrated management of ventilation in chronic zone
Value : Mean+Standard deviation
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5240 AYHos BPSA WIS A8SAT. HE HiSTE HAAS
qulstel FulElglon Q9o R FEol BEY 4 Qe Hxt A
glo] FHHE 4 QL Hof YojA W=7} AT A wEERE BTl
ot} ol e, EEAL 4T AL A=s FYWH <o) YL T XS
3, FYANES AT 4oL Wi A= S0 AR 588
Ak Yt

2) AE, $8%, 22

Atae dubko] ZAME A3EE8 1P AE(Teklad Certified Irradiated
Global 18% Protein Rodent Diet 2918C, ENVIGO RMS, USA)E AME
stRoH, 5%, T80l F713tE 5ol BT 7|&A nvtew 39S
FHEFEE 1). &= A7t AL FRaEAE SRt A
TE ARESHReH, A 13] ol 4 B4 A7l dAA = AEE
HRTHEE 2). 232 H¥sEE ZZH(ALBA Beta Chip DY-6600,
China)& IYG7|2 Hsto] ARSI OH, Sa552 7|4 vlRko| Ay
AEEHA LA, AFEAe HAEHA AUATHES 3). A=} 285, 1
I ZFA 2 Aol dFS vATRE LF=E2 WHEA gut

N

3) &SAl, A<A, AA

792 Class 10,000 2.2 A= glow, Higal 85 7|50
2 &0kl FATHC] 7AAE BHGAl 252 s H=d, o] W ARSShe
A

It A5l F-A, BEEAE, 70% ogt=olth. At A5Ale BT

=
=42 T 7HARE AR A4 WAo] B 4 e g TE-Aft EEAES
A7 Ao TR AMgslgTh. 28 543 ARgHEL ofele} .

mE-As HolE A, Alat, 380l A AR £FAEA F= H
g =40l M Rt ASA4o] flal FAA4do] flew, aake] A|&AIzte] 1]

gol Aot dHZ Agete Aol oty &3 20082 45t ARES
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A material’
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Survival (%)

Year® Male Female
1971 85.32(17.5) 83.3(12.6)
1972 76.7 (15.8) 77.9 (15.5)
1973 81.6 (10.9) 82.3(13.4)
1974 77.0 (7.8) 83.3(7.7)
1975 65.5 (10.9) 81.0 (8.7)
1976 74.1 (9.4) 81.8 (6.4)
1977 74.5 (7.5) 78.7 (6.8)
1978 75.0 (6.6) 78.8 (5.9)
1979 75.7 (7.4) 84.4 (5.7)
1980 66.4 (7.5) 75.0 (8.9)
1981 62.5 (8.5) 70.8 (7.8)
11-yr average 74.0 79.8
Significance of time trend p < 0.001 p = 0.082

4 Year of study start.
b Mean.
¢ Standard deviation.

[EX] Rao et al., 1990.(Table Il. Survival to 106 weeks of age for male and female F344/N rats.)
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Abstract

Improvement measures to improve the survival
rate of experimental animal(rat) in carcinogenicity

tests

(Objectives) This study was intended to derive an improvement plan
to increase the survival rate of experimental animals, while conducting
a carcinogenicity test in rats.

(Methods) In order to compare the survival rate of rats, it was
divided into three carcinogenicity test groups. For the carcinogenicity test
of substance A, rats were exposed and bred in wire mesh cages in the
inhalation chamber. For the carcinogenicity test of substance B, rats were
exposed and bred in wire mesh cages in the inhalation chamber from
the start of the test to the 69th week, and from the 70th week to the
end the test, rats were bred in a breeding box in the animal room, except
for the exposure time. For the carcinogenicity test of substance C, rats
were bred in a breeding box in the animal room during the breeding
period, excluding the exposure time from the test start date.

(Results) The survival rate for each carcinogenicity test was based
on the 100th week. The survival rates of control male rats was 34% for
material A, 33% for material B, and 58% for material C. The survival rates

of control female rats was 60% for material A, 65% for material B, and
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73% for material C.

Rats bred in wire mesh cages in the inhalation chamber started
to die in earnest within one year, and the rats bred in a breeding box
during the breeding period, excluding the exposure time began to die
in earnest after one year.

The welfare products provided to the rats contained heavy metals
or pesticide residues below the standard, and there were no harmful
substances to health. It was possible to reduce the rat's toe amputation
injury by providing a large wood block, which is a welfare item, in the
wire mesh cage. Additionally, it was possible to reduce the accidents
in which the incisor were caught in the wire mesh cage netting.

(Conclusions) In conclusion, among various factors, the method to
increase the survival rate of rats when performing a carcinogenicity test
was to breed them in a breeding box, not inside the inhalation chamber.
Additionally, it was possible to have a positive effect on the survival rate
by reducing the injury of the rats by supplying welfare products and

changing the working method.
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Certificate

of gamma irradiation

4
Ju

Certiflcate No. : 5 210828 2 3580
Customer : AREHo2H
Irradiation Batch No. 210827-32
Irradiation Container 25 = -
Dosimetry Results - - 1481 kGy
Irradiated Date (Time) 29-8ep-21 | 1210AM )
Total exposure Time T.57 {h:mjin)
ltem Specification QTY(Kg) | Lot No. amm il
; 3 : “Dmin | Dmax
Enrichmant Block 50 - - 15
Total- 50
* Affirmation *'
Date ¢ 28-Sep-21
Approved : Wan Sik, Kim

We hereby certify mﬂmcmﬂmmmﬂmbﬂnn‘wy irradiated by gamma-ray.
(210 HME HEE 38 EANSUSE SeaL Lk}

{Form : PO-101-100

Dirlacfnr}

J 1

ﬂ EN [ 150 13485
TV g ENISD 111371 ' T
& coones C
B W SOYAGREENTEC
m Coniract sterilizer Address : B4-26, Jayakgongdan 2-g8, Hyangnam-eup, Hwaseong-si,
(3 L L e
Minlsiry of Hoall, Labour and Wellars Fax ¢ #E2-31-353-6070

(Rev : 20.12.14)
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