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Fosts M@= ¢ IRt m 9= Ade=e EHFAAT) § A

=49 FA (A, mg/kg)E FEA

2.3. QAL ZFElf (Moribund state)
ANd=de] FA4d st AdF=0] Fol7ls ZH e ASE 7Hdol fle
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232, FAANEL 3 714 =21 2,000 mg/kg(HT)S FoAgth APELY T
e 6 vhElE o R shetl 3 ey 2 9AR Yttt 1 gAld A o
3 vl BFEHE AA(EE WIAMEH) Rl wet ts 9AE gojlith
APHEE HIAVSHE) A7 0 vkl ~ 1 Wk o] AeE 2 DACA 3 HkE]
el 5LE5=(2,000 mg/kg)E At T3k, ojwf 0 vie] ~ 1 w7} AP(E
= WA E) S 4%, AdEZ S GHS 7HE 18] (Category) 52 58S EHFI
ok @ 1 9A Ee 2 DA AR (EE WAREH) A 2 vk ~ 3 nf
g2 dAstE 49, olith A¥E(300 mg/kg)olA AFS FyIH(aY 1 F

s

233 Ad=de F40] gt dAdEAAY #d AR 2 HAY ARTE e
S BAANEL 5000 mg/kgll Al FAF F= ok olw 1 wiEd] WA A3

2 AEHE 2,000 mg/kgREl THAl AP et wid, Abgeba] o
G E£2F o7 2 vtEd] A& FAPS o =F AASHA] ¥e A3 v
B5F AR = A9)e vEF(unclassified) 392 FE8H, 1 w7l AR

3= 49 LDwel 5000 mg/kg 433t Ao Bebala, 2 vhel BF AR 3

ol

- 2,000 mg/kg F=MNA Alde FHIHIH 1 =)

234, SAAFE #Z7IF L
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L
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>
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o
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e
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ol
X
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o

24. ¥MN ¥
241. 2 A @FE&FC dis] 9 BA(FAE AR A 3 v E AITEFEEER
AR&-7H .
242 AE AZE AAE &5 mg/kg, 50 mg/kg, 300 mg/kg, 2,000 mg/kg)
7hEEA S SEHE B HIAMEH)Cl UEhE e R dFHe &Y e

Aejste] 3 mhely Fofsa, ol uehd AsE B e BEdA AP A
4

& YA IH 1 ~ 4 F=). 7] 4 7B 28" 8 7H2E 2,000 mg/ kgl A
AEE AFshe A9 ol AR & F A

243. NEEH =& o9t FAR - SAAHREY e 49, 300 mg/kg &L
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g1 8HHAE = 2AE el 525
2000mgkg SE2 MBS ARt B2 Al & B8
~ s,
@ dHEgl
12H]| smakg somgika 3nomgkg 2000mafka i?;-';'rg'
a0kl 3 02 a0t 30 1 2
EE T T T | Al
~7
SCH| Smgkg Somgkg 3omgg 2000mgikg S0C0mgikg
= 30tz 30| 30l 302 302l
cHa 9ralLal 1| 3HHIDe| =2 3t D2l = FHEID2) 4 7l D2l s 0=%
>0-5 =5-50 = 50 - 300 = 300 - 2000 = 2000 - 5000 fe's]
1 1 1 1
¥ ¥ ¥
1604 Smgka || |15 00moka| g f ) 1S 1EHH)
04 30721 AL WM 2012 Mm 2000g koM Mzon0gkam M| 221
a0r2) A2 | 20k A2t
F F
Sl 5 | | 30 | | 200 | | 500 | 1000 | 2000 Izuuu ol & | 5000 of & |
(malka)
2AAUE Y2 ZEOIHIMIA AR (E= EIARSER) HH 2

- EHH 2 a0l MEES ME (TS &,
- GHS ; Globally Harmonized Classification Systemn (mgkg bow) - =0 0|8

o=

-@L2E

B

nd assified)

g BAE S0l s ES
00mgkg SEE AEE MG 3R Al ZF
7
15HA| smg/kg 50mg/kg 300mg/kg 2000mglkg
30 al 302l 3012 30 al
JEHA| smg/kg somg/kg 300mgikg 2000mg/kg
- 3012 302l 3012 3 0t2l
. E1III_EI 1| slDelz izl 2 2Dzl 4 FlelDal s
=0-3 >3 -50 = 50 - 300 =300 - 2DDD = 2000 - 5000
T
v
154 Somgrkg 1EPH 00mok
B S0 AR |33'| DM S 19'| @ j
F
Sl s | | 0 | | | 300 | 500 | 1000 | 2000 | 2000 o & |
(mgfka)

- EHY 2haiElY ANEHES A (B &, 2318 AE)
- GHS ; Globally Harmonized Classification Systemn (mgikg bowd)

SCILE T ZETEHHM AR (S BIARSER) THH 2
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aus| D211 | mEiDele tel D2l 3 el D2l 4 D2l 5
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1EHY| S0mgikg
# 30r) Agr |2 2>
F
l.;:u[Egc 5 | 25 | a0 | 50 | 200 | 300 | 500 | 1000 | 2000 | 2000 of & |
{mg/kay

CEHH AT NHEE A (3 &, 2T A CELZ I TOHHM AR (Es

- GHS ¢ Globally Harmonized Classification System (mafkg b

FAER) WA =

smgkg =£2 AEE MEeks EF

Al Z
~7
1CHA| smg/kg S0mgikg 300mg/kg 2000mglkg
30k 30k 30f2] 30k
D> Do o> o
2CHY| Smg/kg Somgikg 300mgkg 2000mg/kg
= 3 0tz 3082 30k 3082
F r F
cHs 9|’E‘”J_a| 1 7l el 2 7elmel = 2elne| 4 7telnel s
=0-5 = 5-50 = 50 - 300 > 300 - 2000 = 2000 - 5000
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F F F ¥
oot [ | 5 | 30 | 50 | 200 | 300 | 500 | 1000 | 2000 | 2000 of &
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- GHS : Globally Harmonized Classification System (mafkg bow)
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A20% A9 o5 B QA Q@ F A7ALAS A1)

I. M
1. &3
o] AL 4ol FEol ofd AA L (In vitroddl A I F B4 9 IR A=

e Wrhsten

o

A

o g A Tl FAAH A Fed 2= EF=9

7 %o itk

2. 39
2.1. AW (In vivg 3] F B2

SlRo A o] B8 Bobsd £ F BA4 e ExlelA A57tA fHoT @

5T 24 AL o A EA, AFEAS 4 AAA A PL e A
¥ EW, FAGA/L FHHM 14 D o] Fol 3P B, 9w P FEo] H Hi
2. @, A g £l Al A e =AW e s A 44 Ba

22. 7494 F7] A& (Transcutaneous electrical resistance: TER)

R A7 H A £, Ge= kQoE2 YEUH, A7 A 7 (Wheatstone

bridge) A1 & o] §3ke] 329 o] & EFY S J1BFOEH R FY IS

Fhah W

Al
1. Alge &1

1.1. A8 &=

stetEd o) oo tis) AT H=E 7] HEE AT Al Eed A 2
ol A 2ol Agtr] AlAFer] A, mdo] &4 3kE 7] o] o] dF Bl & AbERit
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aF oE7E ol &l oF 22U A Ee dA AE(Wistar == FAS) S 5 F-4
of 2910 Qg FHerh FEE 2AAYA B, D 7 RELS FAA £, 1
AE BAE AAS7] A3 A - g 559 Streptomycin, Penicillin, Chloramphenicol

St
4 Aamphotericin 5& &3 MO 2 £ 53t I F3 Y ~ 4 Y] HAHEHE

AAE T A 7%, 3 Aol Aur] Aol Aol ARSI
12. AgAA]
95 TER A @AA] (ZE 1)9F Al AH-E PTFE (Polytetrafluoroethylene), Receptor

tube, Ae] 27|71 2 olfeh 2T

9 1. 35 TER A@S 93 A

i 1R SoIA AA ko)
N
N [mlEIETE]le]Ell.‘CHOdE _ CI‘OCOdlle = %
v
PTFE Tube 5 1 H,/ = o =
\\ i Crocodileclip ~ LH 'T‘(T”i TL_) ﬁ =
.
B Y -
LY » 1:1 o) A
- QR (gF2) A
Spning clip Outer (thin) electrode - .\vj—] J—:r]— ——‘Z—Z‘l _O/] _;j_,_,\,q _E]__-
g o
S - _
C R z7te] AR E R
N
Ml - MgS0,(154 mM)
Receptor chamber B iy @)
(disposable mlg\e: 4T O
N
S
9 - MgS504(154 mM)
Magnesium sulphate - . ] s o - Receptor ZnH;I (O E]%— ;[ET_E]_)
(154mM) — ‘——».il Epldﬂ‘t:m of skin disc
A i _ooaxg =29
/‘ I/ ‘ — o = d
- A
e =
Rubber O'ring — / A, - PTFE ‘ITE
,/‘ S \7(
ir? v /'I //
Magnesium sulphate a / /

(154mM) ™~

Dermus of skan disc

19 2. A-&-% PTFE(Polytetrafluoroethylene) 2 Receptor tube, X=2] =7]
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&1, MgSO, &0l Eol7he A59 5 Aol

- PTFE FH.o| A Receptor +H W MgSO,& 2] Hl&o] 19 20| YeEMd nfe} 2
ofof gt

- 95 272 PTFEC| 2 1A st 9] 7o B0 of] th gk A A A7 A3 gheo] SH o] o

2o £ 2 8 of 3

1.3. ¥ 5 HFH 27N (Disc) 2] FH]

13.1. 28 €% ~ 30 €% A PEEY T2 5ZF(Dorso-lateral) ol A 20 mm 2} 7 &f 3] -
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o] AL AAFAREDS o] &3 WAL (In vitrg TF F24 AP =A, 35
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55 AAEFEAZI(UN GHS)2 EFHo weh 72
A B vRAY EdE FEsed 29 ARE AT

* UN GHS; United nations globally harmonized system

>,
o
X
o
{14
oxl
>
)
offt
r O
A=)
e
BN
N
=2
=
T
>,
)
=)
H
A=)
=2
o
N
&
N
N
o
]
us)

AE AEE
Nz AE dtinl A" Ao AES ¥E (%) 2 UEA AL Al Zo] Y&
= Az AA A4S SAss AAE ol &8t SAsH fFado] dASE AE
A PEe AEE. 7P Qe AgSHE BEe AHY 2 AP0l YFH MITVSY
Mol &g 4o] AZE G2 WS 8T = U

DMTT; 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide, Thiazolyl blue

X AFAI ZE (ETs0)
AT AP EEY TEoA Mz BEES 0% FAaA7]= H a3 Az
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24 WA AE S (ICs)

AAGZ A gL A A o] BEES50 % FAaA7E U ZRFAIPDE-Y v

IT. AlE
4
32k A F R AHEL S A3, 54 m3ANTsA Az AEES S
Aoz FA4 gotads ST ¢ v JAAF DS o] &3 7244 A1 Y
o dEle FAAd o] F4k e ol o) A S-S Tt st vF =3
of BI7FGH A 2SS Yt 2 A2 AEES A7 A4S SA-s= A

2. A9 FH|
21. Ay Rmd
1) =%
AL S5 AS4 AdE s A dA9FELs ARSEh OECD
Al I HAAGel AsH Rd=EAM FYHez FYcl 7Hed EpiSkin',

EpiDerm™, SkinEthic™ 2 LabCyte EPI 52 Al @ ol AL&3l0, o]9]eo] <QAu

g ALgete] B3 8 A 55 5 A Bele] A0 NEATY AP ATE A
SaA @ W g Al TR B3t A2y, AU, ALY S B FUn
%9 AZARE A% B}

A o7 A A F DS AFetr] fdsiA = vl F A ZH(Non-transformed) 7l
RN EZE AFgStoof gttt IR B2 2483 (Stratum corneum) ool T

Basal layer, stratum spinosum, stratum granulosum)®] <) s}of o 3}

W, A2 BEARZL 1Y oA 202 TAH SHEA 117 (Sodium

K

&

>

"

ofNi

o —
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dodecyl sulfate, SDS H=+= Triton X-100

s
il
o
i
o
A
ol
ol
N
do
:?L_',
A,
k1
et
N
olr

3
o}
g

= 7Hd FFxeof ot 3 v = F(HHHE g o}, vlol 2 &, W & e}, 130 F)

of o3 .%ol §A oo Fek.

HAA® 7= Hag 71+
EpiSkin™ (SM) > 0.6 <15
EpiDerm™ SCT (EPI-200) > (.8 < 28
SkinEthic™ RHE > 0.8 < 3.0
epicS ® = 0.8 < 28
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E.290evRrde) 444 Ar]E
ey g A= HA 71+ Hagk 71+
EpiSkin™ SDSZ 18417t A& ICso = 1.0 mg/mL | ICsp = 3.0 mg/mL
EpiDerm™ 1% Trg; XA B - 40 hours | ETy = 8.7 hours
SkinEthic™ 1% Tn;); XA - 40 hours | ETy = 10.0 hours
epiCs ® 1% Tﬁ;; XA - 20 hours | ETy = 7.0 hours

£3UA5 PR 7% AR L FA57] AF f2EA B S

UN GHS &% (n vivo)" 3}e 22

Acrylic acid (79-10-7)
Bromoacetic acid (79-08-3)
Boron trifluoride dihydrate (13319-75-0)
Phenol (108-95-2)

1A

1r
J

Glyoxylic acid monohydrate (563-96-2)
Lactic acid (598-82-3)
N,N-Dimethylbenzylamine (103-83-3)
Sodium bisulfate monohydrate (10034-88-5)

1B and 1C

Phenethyl bromide (103-63-9)
4-Amino-1,2,4-triazole (584-13-4)
4-(methylthio)-benzaldehyde (3446-89-7)
Lauric acid (143-07-7)

] 34 4 NC

Y OECD TG 4049l wte} =38 3 In vivo N &2 379

S EARY B AP ARA FRE QANLRDL TFAT} AN E

of AFT Wolw AHg3tolof Ak, F, AT LR T, YEL Y

=

N

So] FA7)F Agsteof gt ZAV)FL [Cyy Y ET50= HHH3}

off

k
N
2
>
2
>
it
=
o
i)
o

EEERET

1
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|
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Aulth H 4 2 7)) o) 49

]

NEEZL A L 34 25 2 go] 7}53H

36 °C %4 5% CO, 7} §A 5

=

=]
h= i

3.2. Al

i)

i)

o)

=4

B2 16 AAE H 9 2ok A

2k(Glacial acetic acid)

H o]} 0.9 % NaCl= Al A gt

oly ot (oll, H4 70 pL/cm?

| Y

-

Fed A

O

0.2 Wpiro] AlG @k tha, EpiSkin™e] 79 F7hE 240 ¥

Ijd
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=T

(el,0.3 ~
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3L
s ol

1 mg/mL)& MTT &l ¥ 3 ARt 53 CO, Al

Z3H-E &l (Isopropanol) 2 FZ3}3L 570 nm I}7-ol|

< o]z

34 BA
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4. EpiSkine A& %9 #AG7+
74 N EE
57 1A 38 wEA 35 % vl
AP 3E wZollA 35 % o4 olWA 60 ¥ wFoIA 35 % v
5% 1B 2 1C E=
60 =ZoA 35 % o4 o|WA 2408 =ZElA 35 % ww
1] B2 A 240 & ==NA 35 % o1F

3% 5. EpiDerm ¥ SkinEthice AF&-3F 799 #A 7|+
774 AES
53 1A 3 % wZolA 50 % W
LRARE
SF 1B R IC | 38 wZolA 50 % o4 o|WA 608 wZAA 15 % vl
ER SRS 3% wEolA 50 % o4 oW 60% wEFAE 15 % o4
F 6. epiCSE AHE3F A9 AAH7|E
73 AEE
3% wZolA 50 % BT B
=24 (Cat 1 ) .
T8 (Category D 3 2 oA 50 % o4 oA 60 B wEolA 15 % ulnt
ER SRS 3% wZol A 50 % o4 o|WA 60 & w=FolME 15 % o4
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2. AEZEFe] B

B

B2 1A, 1A, AA 5), pH, A, F
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A
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=
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(3) Al

23. A H Oz &4 AR

21. Alg7]
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BEAARE
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°©
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T
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<HEE > 72 JEAX E o BAY F8 AY B
EpiSkinT™ EpiDermT™ SCT SkinEthicTM RHE epiCS®
™ 2 0.38 cm? 0.63 cm?® 0.5 cm? 0.63 cm?®
v 7R 3 . . 5
N 23N T HA 2 ) = A F 20 ~ 370 =E AL F Ha 2 0 =E A F 3 A
B
- AA 2 HAdA - oA oA g AAA ST
;50 uL + 3 uL (1316 x |; 50 xL (794 uxLlcmd, L& |: 40 4L = 3xL (80 xL/icm2), |: 50 xL (79.4 uxLlcm?), UYL=
L/cm?) wARE (JYE e AESHA | ULdEY AFE (UYE S A | W AR (Y E DS AEEHA
Rols Fstm AR AFS | 831A Zolx Fuety AbA | @olx Fetw ARH AlF S
- 31A) 3 2A) ARE B3 2A) 3 24)
20 mg + 2 mg (626
mg/cm?), - E'}J‘Dﬂ] _— - k31 A
iz 8 ek 0.9 % NaCl€%} 100 xL + 5|;50 xL (79.4 xL/cm? © 20 mg + 3 mgM0 mg/cm?, | : 50 u«L (79.4 xLicm?
tf%m"@ L A H0 20 uL + 2 uL AH&
= o _ _'_f’_i-]] _ _J_i-ﬂ

- 23 EAAYE R
50 mg £ 2 mg
mg/cm?), YAdE % A&

(131.6

25 mg (39.7 mg/cm2),
H,0 25 ¢L(E=E 1 o) A&

- gx4

© 15 LY H02 Hal NEZR
Ao o 8 mm AF Y2z
SFo T HPsA A&

- S22 EAARYE R
: 20 mg + 3 mg (40 mg/cm?),
UAdE 7 ALg

25 mg (39.7 mg/cm?), 25 «L
EE O o4 H20 AL

- PN

15 4L H02 M4 HEmd
ol & 8 mm Ao Ygraxw
dow WA A&
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EpiSkinTM

EpiDermT™ SCT

SkinEthicTM RHE

epiCS®

ANdEZo] AAA A5 50 u
L, A 9 20 mg< 2 mL
MTT £99(0.3 mg/mL)¥} &3}
3 5 37 CZ 180 & = 5 &

ANg=dol AA A$ 50 xL,
wAQ A% 25 mge 1 mL MTT
€9 1 mg/mb)¥ 343 £ 37

40 u
745 20
o (Img/mL)

AN@=do] A A
L. AgEAo] mxel

mgs 1 mL MIT$
I &3 & 37 CE 180 &

A EZo]l A AH$ 30 u
L, A<l A% 25 mgE 1 mL
MTTE9 (1 mg/mL)3 E3}3
5 37T CE 60 ¥ 7+ 5% CO,

A=A | &5 % COp AfpelEel TR 60 w2t 5 % CO» AWl | | Ty 5y e, asuolE | AlulolE oA wok (S 9
o | (AZE7F Qe dEiclAe | BolA wgF (E7F gl Al 5 = - o] re 8o
MITS] AR E g5t AF 3 e B RE 3ol 3 AM i E7E fl= el | = dEdlAe daers gl
Agube | TOTTE TR AATE HARAIA D o) waane gasus @) | dud D
OZ]H [e) Z o) [e) Z S
ﬂo];a —>o% o o] mn/x}xﬂgli tﬁ_?i} 2 SHol zé*—‘j‘/x}fozioﬁ‘i?} NN aojo] HAAMOE Wa | > Golo] FARMoz W
L H 75]"!", EHA]‘7] ] %H}\'C == | T, EH}‘]‘7]'3'O] 04‘_ /H]ﬁoﬂ A0 I—H/\]_ o] Ol o Ao o] A= =0
2o WAA e A o Al e ol Al 35, 7150l e FL A | A4S, dAISol e e A
A ol A 2] d=o}  AA | Ao wHg=9l xﬂ BEAIE | 2 o) sl e ol e | S e ~
NEA LN BAMHTZ WA R 2 = Fof o] AT} A Y& | EoAe] AT A Y&
=A== A=y | Oﬂ"']/] TS EE H]J-LO]'O:] Ag k]]" ]/\_]/] uLxﬂ;{J\:E B] 1 3] hv = =]
. ) . 5 %z of =2 Blwal | AlE A2 %}Aﬁ"@; H) 31 3}
wate] AYEEL HAGNEER | 8L HAYFEER 3 . oo A -
5 o yELL HAJES § o YEEL HA}EE
dA Sl AS) E=
10 LA A9 =5 10|50 #L(AAA ) == 25 mg |40 L (AAA A == 20 i? éiﬂ(oﬁlﬂ;");i)\lﬁ“ézj
mg(IA B o ANFEA | @A AP AFEAE 300 | mg (A AP ANFEAES 30g0 L H2oeh 37 Col 5 %
< 90 uL H209} AeoA | L H20¢ 37 €9 5 % CO; 1| 300 L H209F A2oA 60 & coO éll%uﬂO]EﬁOﬂAﬂ 60 7 io
AN |15 B3 &3 FHolEloll A 60 #3F &3} 7+ &3} ﬂz = Dl
A 3 of 2
Azgel | o &edel Alo] sy, AE | o golo] Mo ad, AEHE | o gele) Mol walw, ATAE | o0 g wam amdE
MZo e AT (MTT | A9 TAAE (MTTRlE AE) | oMo Bads (MITE ) ’

Mol WAHE MITSE e

E AHE sy AEES | & Iy AEES HAES | & Gty HELES RAYESE = .
BAS == g 3} &) = SRl AEES BAES
= o =] ol tg-
3E,60% +£5 &%
wE A 240 B + 108 MedA 38, 37T 5%C0, | AeolM 3E 37T 5% | HeAN 3 E, 37T 5%
2 25 37 7bs A Qo] oA 60 & CO, 215 HolElolA 60 & CO, Q17w o] Elo] Al 60 &
(18 € ~ 28 )
= 25 mL QIAFEFE 2 mLy | JagFgAozg of X I A | AAFEAoR ofF N I Ax | ANAFEHoE oF N I A=
\ oz A Reg A2 seep) A Seer A
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EpiSkinT™

EpiDermTM SCT

SkinEthicTM RHE

epiCS®

oo
o
e
BN
BV

50 xL NaCl&< (9 g/L)
£ xF ADTY AF

1-121

50 «L H20

EE =F ARvig A9

40 «L H20

BE wE A A

50 xL H20
Azbee A

= L=
T =

td

oo
o
i)
BN
&

=

2 B

A

5 ,UL Ho r
@ A

0
4N =E3AS

50 «L 8 N KOH
BEE =F ARtvig Al

40 L 8 N KOH
BE wF AT Y

50 xL 8 N KOH
BEE =F Ao AY

MTT &<

2 mL 0.3 mg/mL

300 »L 1 mg/mL

300 L 1 mg/mL

300 »L 1 mg/mL

37 °C, 5% CO. Q15FH o] Bl ol A
180 &+ £ 15 &

37 C, 5 % COy
180 &

QlsulolE oA | 37 C, 5 % CO, AFH

| o] & ol A
180 # = 15 &

37 C, 5 % COp A5fulo]ElllA
180

500 xLe] AHdolAxZ2 e
(0.04 N HCI in isopropanol)

e A %Oﬂfﬁ 120 s
218~ 120 rpm)

= A %Oﬂ*ﬂ 120 Ll
Z'(~ 120 rpm)

Aol e flo] sF=xt
T A2olA 120 & F
Z8(~ 120 rpm)

570 nm (545 nm ~ 595 nm)
reference filter glo] =3

570 nm (or 540 nm)
reference filter glo] =3

570 nm (540 nm ~ 600 nm)
reference filter o] =4

540 nm ~ 570 nm
reference filter glo] =3

- 685 -




A AIE

1

._OO

|22

N

I.

-

2. 8o A9
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2e) 42

EA

N@EAe] BA (o mg/kg) =

3] 5 (Satellite group, Recovery group)

/A F7hete FET

MIEEEIE

S

24 913 FoH (Gavage)

25 WA E] (Moribund status)
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3. Ay
31 AFEZ T
(1) &3 vrege AAE Lr|sld 5o 3 3 ©
HIAIE S AA, tizdel sty 10 ¥ 85 Asa4E
of o Alge YehA e 4E HugHoR JIrh Hu LT
SH 2 W) ~ 4 ¥} A "7%‘11“*34 HALFS AA3H

o AdEde F
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o &

mL/100g(A )= X

B) AEY 858 5T T AFEAY Tt F AR 5 %(w/w) ©
e AR, NPED) AR TE (mg/kg A8 EE ppm)st FE
AZol et FolzFe FEelR Aol it

@) A3 Folo] AS ATl Ak 6 AT BY FF 7 Y, 24 AY B A
FEAL Fol Wi, FY Tt 8T 6 AT BY =B, Y7 Y
AR AW Al G 2A% AANHE A =EvIe =4
=R

32 Ald”7|z+
NBEES Ao Aol A FAgtt B A Fo sl 24 /L o]
 Bolsled, npg-29 EAFA5(AKR/], C3H/J, C57BL/6] 5)<& 18 /R €
o] Agtaitt Z+ AHoA HES wWE vy, AP TEL ALF T
o Folu tizFe MEA 7 25 % ©lFE "ol S uw ;I 1§
F FATANAT S0 o5 x7] AEsE A, AES FAY ZaE

foh A" F olg bR HolHIE SAHCRE fHESHA dUstE AY
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(6) AT H(mg/kg(AF), AR/
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A28 FHAFAAE (HH oS o] &shs HHEAWHoIAT)

I.
1. &3

o] Age Ardetdo] 3 ~EW (Histidine) &7/ Wo|(His- — His+)<}
+o]

A=A o](Point mutation)E °F7|she d8tEde FHSEE Brishked 1

Ly

Oft

o] EHER (Tryptophan) 874 Wo|(Trp- — TrpHE AXE=

D

Z

Ao k.

e

2. o] A9

21 EA=A ] (Reverse mutation)
s|zEdoly ERERS AFASHA Xote =ddo] HEH g AdEd

o] o3& Z+ ojm|ake] AEA 7)5S Eost= A

T dAAE 9,000 goll A LA EHsIA S W AHHE S

23 AFZAA (S9 mix)
SO ThAF &4 Ao a3 HEAAEY E¢E

24. A EdAWo](Point mutation)
st w2 d 2EBo| E(Nucleotide)7}  WHEHEo]  UEldes  EAWO
(Mutation)2 DNA ZAk(Translation) TACA 54 @A) PSS ZA

U "HPA 7= A

II1. AlE™
1. 94

r ol
i
i,
k)
i

o] A2 ANFEA 3 DNA &7 A3, A4, A7

- 693 -



2. Al@ e EH|

21 AHE T
ARkt Salmonella typhimurium @O TA1535, @ TA1537 E+& TA9Y7a
T+= TA97, @ TA98, @ TA100, ® TA102 Z=+= )&+ Escherichia coli
[WP2 uvrA =+ WP2 uvrA (pKM101)]8] H& 5 F9o #5F5 AH&3H
S. typhimurium®| 4 & ¥F (D ~ @)F ZF3loF ot AP 59 H

A 5 Hold Aol el Fr1H ez &Rk, dFE AHESHA e wol

22 ANEER 2 %A

A

NA AHESHH, 7HeRE " Elotol] wmEA|7]7] ARl 3|4t Aggin.
AL AFAC vtz AEsAY A Aol FHste] AR A
=4 Harizte] AAE A& AYstae Thed A A AR
e AT Aded A0 AMgste &ujel ddUle 84 g/ Ex

AE $HAoR pedth Bolq AREA e AL APY Wt T4

rlr
Fl

ANEaedol 1FA A HEd Sy REAE o] gste] &3 =

NEEAL g8 wE BAATY 98] AgHE ful/RzAE APEd
3 3hl] Wg e PoFA gholo aM, AFEFe] WETH S9 mixe] B

of Hgalol BTk # Yl gl wE= wzAl oo AL AeIHE A,

o,
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°F /109 FHIZ 5 ©A o] FZolA EA 7}

|22E]d 3} wlo]

A HAHHu A (4, Vogel-Bonner #HA8|A] E9} Z
[e)

2.3 Hj A
Z(;ll
9}

Ho
J|J

el

)

)
—_

I =7} %ol 5 mg/plate =+ 5

9|

gt &

==

Ho

5 uL/plate®]
uL/plate2]

o
g
<

—_—

1
Ho

L/plate % ©]

5 mg/plate =& 5 uL/plates ©]72] FEoA Al

T—
T

Hof Q= A5

o =}
B

W
R

otk Aol

+

o
o
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3.3 HAFZAA (S9 mix)

34

H 849 FZAR ofZFE 1254 (Aroclor 1254) H  F W HPH] R

A

phenobarbital) ¥ B-4ZE &2} (B-naphthoflavone)®] £ &5 =1
ofste] FrolA 59 =ASIL AHEAE HEas T e S9 mix
Z0) 3} olw] 9 mix & S99 BEE 5 %~ 30 %(v/v)HSINA AL
ot 84 SO mixE 2 FE o AHEE g = Stk tiARRAdA 9] AH
I 21 AMgske e Add wet 2Ein. okxA d4E
(Azo-dyes)®} Tlo}x(diazo) 3= U WAZBAHAE AREst= Ao
H A4ttt

il

= Ho

>
=
r'E

AR 8] & (Preincubation method) %+ B3 (Plate  incorporation
method) 2.2 Al@=29] 7} F&=o tisiA 3 uf o|&e HAS A&

seka ZAZF AAD B 2 e FAES AFEE

rL
4
b
30
R
o
ox,
=
BN
o
i

T bF89 05 mLE 2.0 mLe| FFed E3eith dAEAAE
7HeE Ao E, BE S8 4 S9G5 % ~ 30 % v/ve] TERS l41)
< FHF S9 mix 05 mLe 453d 20 mL 2 2 E o} AFEH /A

Agos BT 7 FHo YEEL 2 BER T AaaAmA 9o
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=
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FA %2 735 tiAREAEA ol

(SF 1087) AEZ F§3l%)
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=

=

2
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3

s

= Al

)}

[e)
=4

(S

ey
T

=g

I

RE AGEZA/AGEY 005 mL &2 01 mL, 2HE o} 0.1 mL, S9 mix

NI=d/ NP &

7

%

)

shitol

S

ZoA FE EZo|AY

=
[e)

WARRAA Fr-F-oks BAIRe] H4 1 9]

=
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==

1. 239 A
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33. Nd=4

K

fvZe]
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—_
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34, & /B Z=A

3
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=

(1) Svl/Rza AAe] 27

@) S/ REANN APBA gl 9@

e

N

3.6. Al

Hlj A

3

ofo

(2) A

4) 2438 dx
3.7. A9 A3
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Azt A A)

8) FAL AldAHANA e SAHUNETH FA

Z9A AA)

38. Aol Wik n&

39. A&

Furylfuramide (AF-2)

T et CAS W%
9,10-Dimethylanthracene 781-43-1
7,12-Dimethylbenzanthracene 57-97-6
Congo Red - 34 UiAZAH 573-58-0

+59 Benzo(a)pyrene 50-32-8
Cyclophosphamide (monohydrate) ?865158__109_2)
2-Aminoanthracene 613-13-8
TA1535 % TA100: Sodium azide 26628-22-8
TA98: 2-Nitrofluorene 607-57-8
TA1537, TA97 3 TA97a:
9-Aminoacridine %+ ICR191 90-45-9/17070-45-0
TA102: Cumene hydroperoxide 80-15-9

59 WP2 uvrA 3 TA102: Mitomycin C 50-07-7
WP2, WP2 uvrA 2 WP2 uvrA (pKM10D):

N-Ethyl-N ‘-nitro-N- nitrosoguanidine 70-25-7]
T+ 4-nitroquinoline 1-oxide 56-57-5]
ZetrvEg P dE BF 3688537
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A4 FRASAHAE (7 HFHEE o8k FAA1EAIR)
I. M
1. &3
AR Mgd ZRFAZE W dA8A 723 olde A &4
< gQlst=d O F4o] U
2. 80 E9
21 GMA FxH oA
AZEE 710 drdez #EEs 449 724 msi24d, 49, 18 5)
2.2 59
b A A S 9,000 goll A AR SAS W AHEHE A
23 AR A (S9 mix)
SO} thAl &4 HAgo] Bag REIAEY =
24 WA EA (Endoreduplication)
DNA HA19] s ©AZE & Fd, o] FAEES sHA ¥ = &
GAE At 4 70, 8 AN, 16 AN-Ahe] @M wAE 7Rz dAATE ©hE
SEESp
25 954 (Polyploidy)
FAA AEFT S dAAL FA WIlels Wiz, B dAA AE 5
o] W35 FHkst= F22 A ol
26 @A BEAE o] (Chromatid-type aberration)
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2.7 °]’¢ (Chromosome-type aberration)

o=
=

9 BAY e mE e W AAFoR

2.8
_]

A

29

210 74t} M=Z4 F7HRICC, Relative increase in cell counts)

= Azs S7iod se=d g Az S71e s

O
i

of A o] A 3

X557
of| X o] M| 3

S AT A1)
FEHEAF-AA))

= > 100

!
T
211 4t 2 vl 7HRPD, Relative population doubling)
stetEd ArodAel Az o wWiZteE iz Hi7ked
L 7

= =
s} =

€}

=
=
Ll

%

%

(#
(o

49 9] 4w 7} )

RPDUL) = REEETHEY

22

o
- H

212 FAHEE A (MI, Mitotic index)

Az FAolA #EEE ZE A

e

of o
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g Z7)9

[e]
T FAHE ol

o] W&
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3 oBehE wee A ek Zlolgtol su, AL AEN S9 B
slok @eh gWlEA $4 1A & dx AL WAt 584 vl
(A5 Fe B)E WA FlAel HE 7 10 %(v/vE A ekoto}
st guRaEAolE 5 f

97 g/ nEA o9 AL

WY 5 gl ARE HHshelo B

_,d
ofo
_OIL
rlr
o,
—o
0
-
il
>

o
lo

X
EQL

o
o
o\

24 WFzHd

CO, ¥ 37 °Q)°] Ao &t} MzFe 2o A7 A==
A A LS AVIHoRE FRlste{of Em  mlo]IEFetn)
(Mycoplasma) 2 o] doju=A] grofof et whoF Az7F @ AHAAY <
AA 7L APTE A AHEE 4 gl

REAZZRE 94 529 AXE Hsto] v e] @1 w7,
W et MEe de mEL ARY AWAA Asdsdon A
B8 % e Axe AR Fe Hstodor A WFEI AN BF2L

2 AP AgsHE Zle 3o Ak

I
Oﬁ', O.h

"

Ql_‘
2
)
)
N
&
Y
b

@ =7
dad 5 FEaAE AP Aoy EE "HEFE= AFEE
A 7171 A, 3 Edrt=FEd(PHA, Phytohaemagglutinin) 5 FAHE Y

Az AZELS FE30

b
e

I
2a)

2.6 THAFZAA(S9 mix)
AHEEE AZ] Eefo] tiabsde] sk ¥e A9 98 tiAEAgA
E AHg3T 3§49 XA olZ2EFRE 1254(Aroclor 1254) FEx ¥ u)
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ol S9 mix

MANA 1% ~ 2 %(v/v) T= HAZ AL

9

47}

HzEL 5&

)
) .

53|
==

B-U 2 E &2 (B-naphthoflavone) <]
Al

SkaL ARGAl ]

=

S

o

1]
=

34

) —

)

3t} S9 mix

to] 7rel A S9& 27
]

°©

H] & (Phenobarbital)
2. NAHH

i

)

Ho
o)

R

R
7A

i

kol 29} 10AF0] o] FHIZ 3l

fuge]

L

S

Ho
|

~
file)

or

+o]

°©

g

=

=

(RICC, RPD

-
st

A

A

)

55 % + 5 %2 AE

E49 A= 2 yL/mlL, 2

Sls

Hlal A of

i

EA)
dol A= 4 o

3 A
=

o} A
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I. M
1. _EI.Z-]

U E4e Fgelste= H2o] Atk
2. &9 A9
2.1 &3 (micronuclei)
AxiEde] 271l dozry Zyd A =45 == 24%

AUA L THE e YAE

22 9 (M) €7 (Polychromatic or immature erythrocyte)
7 BAlZe] B S AN 4" AT AlZ ]bel ZF RNAZE
ZAet7] wjiEol Wright's Giemsa®l 22 |49 AA =& A2 A7

SERCREEIEERE LT E

23 AEAH (<) AET (Normochromatic or mature erythrocyte)
g

H3 A= JETFEA 29 Fo FE IF{F RNAZE §la, HF HopA

3 (Erythroblast) <& o]%-2 &3 F AgtA<= Aol 54

1n
o

AN A Az

A] 3 (Sort-lived cell markers)7} Sl AdF

24 ZolAN|E (Erythroblast)
nds AETe] Atz A dAE, ofy AxvF dE st

o] 27| ©A AE

50
r
m
e
4
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4 (Flow cytometry), #°]A FA}
o

Ay
ol

, ©lu]A] £ (Image analysis), A
& A4 (Laser scanning cytometry) il
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2
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iy
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21 Al

o] AF Aol
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=

A TRAL AL A
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8
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=

o

22 A=A

Ho
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24 &1 == BEA L AL

| 9l BAO AEEAT 55

0

)

244

A%, o1% A48

&

L

3. Al

o
ofo

)

whof AP E el §ARA Pl A

o™ 1,000 mg/kg/day, F7|%te] 14

o] /E}

]

o713kl 14 <

sk A

2,000 mg/kg/day =

ol

2~ =
T

&%

(MTD; maximum tolerated dose)® 3}

A g FolAFE B4 okt YosAY dosA et FFAA] W9

o
mr
file)

o R
2

il

AN
2,000 mg/kg/day &FNA ZAdo] YA o

ksl

3

3.2

b2

3
gl

, PR FA

] wFko]®H 2,000 mg/kg/day= THA

14 4 o]Fol¥ A& FE 1,000 mg/kg/day =

0

N

HAI A

<l

33 thzxa

i

) Aldeitt FAlel 43 =
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FEE o FAUERTS dEF &8 FEHELAS AHESteor s &
Aulzr =29 o= 3ol YEht it
N@TodA Ade=de Foste o &/ BRxAE AT St 2T
of FUZ S/ REAE T3]

<FE> XFF HETE ol &dte AP FEUxEHE

slst=4 CAS &

Ethyl methanesulphonate 62-50-0

Methyl methanesulphonate 66-27-3

Ethyl nitrosourea 759-73-9

Mitomycin C 50-07-7

Cyclophosphamide(monohydrate) 50-18-0 (6055-19-2)

Triethylenemelamine 51-18-3

Colchicine Vinblastine 64-86-8

- oA FE=A 865-21-4

34 ANEEAY Foo
NEEEE A FAYS ol &3 AT Forl dubAolx|nt o] wz}t
E FAAER &9t APREE FoAs APEZo] A =EH+=
o4 d2E nHsty 2AIY. FALTE s=2 AT 100 g T 1 mLE
g7 erolol stk £ A9 Hoh 2 mL/100 gol A & Utk 1
5 Rojg Foz AN, Wad ot ALRAE AT FE Stk A
A2 o] T 7} 7o A SRERE, TLAE 5o dxyde] YT
FES AZD
35 By P EE A

o g FB AAE vhgout deoA o Al JbA R Fo) s S
DE1=
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