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FY=FAT IV
RUsic

MY =FAT I (TEA) B, EFARCEWTREEREET3RBEL LTHEAS
RTW3 (1, 2), ZOMEREEOWEEKT, K. =&/ —A, MELRERF=FA
T—FARAETHL. TEI A ARV EVRBZ7 20 F VAR EBED TRWERE 2R
4, TEA OFEKE (20°C) X, 54 mmHg T, MW7 VY E=TREZHL, ML BEZH
MTD2IEBBRESNTNDS (2, 3)

ErERBWEREBRT —FICLAETEAR, BOFEEERBABRKBIC L2 TESZ BRI
A, ERBERIEREBLEEV/ELIR NOxide & LTESHCHMENRS 4-6),

E RS UF4TICBITFARBETIR, 25ppm (10 mgm )R I IBRBRETIR. B
FERCLPAROERICE - T—BEOHRERE 4.7) 5B LA, ARIE
BERIETIRERETIE, £FHOBERADLONAR 2o, REAOBMEIZ. 0.0022~
0.48 mg/m®* THh o7 (8-10),

RizEE

Ames RR T, BENAZFLVEXRTHERICE L TRBBEREFEETRUOEFET O
CVTHhOEHETL, EREMERIS 2ok (1), FrA =o— X AX ¥ — IR
RBWT, RHERLEEFEETROFAFEETOVWTROLGTHMEKRESELERE2E
FLihol (12), In vivo RERIZBWTIL, v M 30 BEAIX 90 RE TEA %
1 mg/m?® (0.25 ppm) B T* 10 mg/m? (2.5 ppm) EHEBARE L-BOFHILBVL T, £K
HOFREZBD P RAKEEREOBRIBD LR, ok (13), ZOHVEKME
FREOHBIEREFPSBBERNOLCBD LS, RRERHERH D0
AOZYMEERICEDP LY, £KE LT, AIATERAT —Z 25X TEA KEEH
B#dHD L5 mREBD bR,

A AR A

REBRERE 2,



A TR R

BRI OV TORBETE 535 %®IT72\. TEA % 0. 2 BT 200 ppm (790, 0.14 &
U 14 mg/kg/day) ORBE TS v b0 EAE/E)ICRAKES Lic s RAEERRIZ. XE
RIEMR#ER (USEPA) OHEVAIZERVATAOHML Y 2 —Z8lH &Rk (14),
TORRTIE,. AEECERMEEB I ok, EZHARTHREAERORES
500 ppm (2B L7, 200 ppm B TEH_H#HARACE-THARZRBEBREIRD b 2o,
LaL, HIELE Y FRS LV IFBRFELTRBY, ZO0RRF—FII— PR HEERE
(PDE) DHEERXFAI b ok,

RE&REFE

Ty bERWEEBEBRAZERR (OECD TG 413 B U452 L [A#E) 1. PDE # &
HT25 A TRLEHEORWARINE-EBMERTHDLEZLNRS, ZORRT
iZ, F344 5 v b (50 F/BEAE) R EBEL LT 0, 25 RO 247 ppm (0, 0.10 B X
1.02mg/L) . 1 A 6BsM, M5 AT BELFRARELE (15), HRYEH 5 1CH
HELEHEHENCEER2FEERX. 2ToRBHICRD LR o BTy N H
ERTFHEOHDDTPREERIBBREBINLYE, FEENBRIRFAENDCHAELRE
BCiZahot, ZORROMWEBE (NOEL) 1. 247 ppm Th o, -

TEA @4y F & : 101.19 g/mol
NOEL: 247 ppm

_ 247x101.19

247
Y WT:

=1022.2 mg/m*=1.022 mg/L

HEREERLE =~ X2 = 0,183 mglL

0.183mg L x 290 L day™
0.425kg

— RIREEE = =124.9 mg/kg/day

7 v b ORI E: 290 L day’!
7 v MEE: 0425 kg

ppE=_1249%30  _ o Smg/day
5x10x2x1xl



Fl= v B E h~OAHREIT IEE S
F2= AAZZEE LI=HRE 10

F3= 258 (28 HM) OWMEREK?2
F4= EEREERRDLONTWRNED ]
F5=NOEL ARESNTWAHDH 1

. 62.5x1000
SR = + =6250 ppm

EOMOARINAEBVEAVEBERRT -7k, AL22RROTEOLD
PDERHBIZA Vo,
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Sy hOBEBERARSRBEO NOEL IZE-3WT TEA @ PDE 1X, 62.5 mg/day & &
BWIND, BRINK~ PDE ., 50mg/day I B REWTZ &6, TEA X, ICH Q3C #
APy TERGOBEBRETARSA V] FORIDIZ TR 3 (BREOCHERE) I
ST AL AHREEINE,
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AFNALYTFAL R (MIBK) i3, YBFAIBHATRETCH - mBEET —F DL Ea—
{2 L 0 PDE % 100 mg/day L RE SN & KESE, 1997 £ ICH Q3C HA K5 A
VIR TR, TRhOoLEEROEE, L LTRBEATWE (). EMEEETSE,
KEEFREEFE NTP) K27y PRUT2R2HNVE 2 EFHORARERR A
HRRECARINEEBEELEFERREZEFDHTILVWE®RT —Fic&ES&% MIBK @
PDE % H7EE L 7=,

MimE

1997 FRBRBEOFEARE S TR, BEFEHC O VWTOEMFRIIBES T
Wi, FIRAFRAEFT — 13, MIBK IZBEEERRWVWI L 2Z2TFTRLTNS,

A% A R4

MIBK i%. NTP L L - TCF v FEB=ov R E AWV 2 EMOBARERBSEE X
NTW3. F344/N T v b RT B6C3Fl w7 A (% 50 IG/4E/8) 12, 0, 450, 900 BTF
1800 ppm @ MIBK R *HiRES 1 B 6 R, WS B C2EMBE L, LHERL, K
v h® 1800 ppm HETE T L= 4), BEHMIT. HZ v F D 900 XU 1800 ppm B R
i< 7 A 1800 ppm B TETF L7, MIBK O — &M L BRAMICET 2 TE2EN
X, 7y FCREBETHY, ~xVATRFBCH o, NTP 7 7 = ANV HR—-FE, 7
v PR AR LTMIBKIZIBRWS DO BAEOIERN H S LR LE 4,
ﬂu:n%mwwpf~amgdé\mmﬂiMmK%ﬁwmsz%ﬁ&%ErtFu
HUTERAMOTIRERS S KAELE (6).

T v b O NTP REATIE, MIBK REAEBORBEICE VT, BHEETERE (CPN) ©
HMES EHEIL, EMERES L CRMEBORRLEHITHEMS T, 8672545
BHFECLY H7y PCRDONERMBEBEBE T, I<AONTHWIHT v MHAD
Qu-BESN L ERC L3 THRERFVEXHEBEL 20 b Mo AEE TR
WEEXLOND (T, Flo, MTF v MTEIT S CPN OBk (RFESMICBITHRERAR
B} 1800 ppm BB T AEBEDMM) XBDLh, ZOFFRAOE Mokt 2 @it
XS DL ZAFHATH S, 1800 ppm O T v MMZE T 5 BEMAR A WK O EBM &,
1800 ppm BEOMET v Mz 2 PIO BRI RIESE B THZ2MESE T NP OFRF—# 11
2\) . MIBK RS & OBBESTAZFTRTH T (5).



MIBK @5 v bORNBABRBOBEENS, PDEIX 2 20REAVF I FIEESH
THEZILS,

(i) HEEZ v AR LW AZEER, RERCEETILOTH, £ PBHETEILOT

bRWZ b, RIEHFE (LOEL=450 ppm) THEH LN #F v +® CPN % PDE

DEHICHWS,

el

(ii)1800 ppm D T » P TAHONHOIEE (EEMIEANLIE) SHOEE (B

REH) O MIBKBRE: OBEMER, b MIBT 5 EEEIEHRTE 2O T, HE

B NOAEL T % 900 ppm % PDE D EHICA W5,

MIBK @4y F & : 100.16 g/mol
¥ F U F 1: LOEL (crny 450 ppm (5 5 1)

450 ppm=%9§ﬁ —~1843 mg/m*=1.843 mg/L

1.843x6 x5

TR EE IR AL = Y

=0.329mg/L

0.329mg L™ x290 L day™
—H B=
R 0.425kg

=225 mg/kg/day

7 v b OFFRSGE: 290 L day’!
©Z v MEHE:0425kg

PDE :MO_=4S mg/da_y
5x10x1x1x5

Fl= Zv bbb b~DOIMNERITH RIS

F2= AZEEE LRI 10

F3= EHORBRHE 2 4£/) Itk v

F4= b bk L TR B 2o EOEERE (o CPN) 1
F5=CPN 0 NOEL ABRETE R o7eied 5



45 x1000

=4500 ppm
n pp

IRERRAE =

"+ U F 2: NOEL aes) 900 ppm (5 5 1)

_ 900x100.16

=3687 mg/m? = 3.687
24.45 mg/mn mg/L

900 ppm

3.687x6x5

IR RE IR L = YT

=0.658 mg/L

0.658mg L x290 L day™

— 449 mgfkg/da
0.425kg mg/kg/day

 —BIR&EE=

5 v b ORFEERE: 290 L day*
7w MEE: 0425 kg

PDE =— 289 %50 _ 44 omg/day
Sx10x1x10x1

Fl= Fv bbbt b~OAERIT S RIS

F2= EAZEEM LRI 10

F3= BEHORBRIM QFM) X vFE1
Fi= =2 RS U FOEEBE (B2BA) 10
F5=NOEL ABRESN TS 1

e 44.9%1000 ‘
AR = + = 4490 ppm

i AORETIE, MIBK FE 1800 ppm OMERETEE CHABIRE & . MIEE - IXiTHIgED (&
BT RAERFENEE, SOARDZBHMEID. Thbo~y AfFERIE VTR
TR Ry UREE (CAR) BENTHERBF (MOA) BHL,THS (8). ZOERABT
e F~OBEMENSRN (9) DT, v T AQ 2EMBROT —#128-O< PDE NBREHIZREShA

i,



A B RS A 2

RAEFBHERRTIZ, HIRF-344 5 v MTKPFIRE L LT 0, 300, 1000 % U 3000 ppm
O MIBK # 1 B 6 R T, IR 6~15 BITRAKRE L, 3000 ppm HTRO LN
REM (BECETROERBLORD) RBEEEO KREBLEL LN, 1000 -
ppm BT, B, BERUHKRRIEH L COME3E-LBDbhRbok (2),

“HREFERBRIZEVWTIX.SD Z vy FIZEHEE & LT 0, 500, 1000 & Tt 2000 ppm
O MIBK # 1 B 6B T, FORoZEAMOMME ST 70 AMH 5 F2 hR 0B A
MET2FBRABRELL, £HEFHICHT S NOELIZREBRHEHETH S 2000 ppm TH
D, FAeERZH T 5FMEO NOEL A0 FHEHRZ OG0B EBIZE ST 1000
ppm & B L7 (3),

R

ZH ¥ T® MIBK @ PDE i 50 mg/day & 0 K&V (100 mg/day) Z &mb, 75 X3
DBEF L LTHEShTWE, HILLHEHSI i MIBK @ PDE id, NTP @ 2 EH D&
ABRBERBRICBT3HES v FOEEO NOEL BXUMES v F O BUHETHESED
LOEL T &E-3WT 45mg/day & 725, L7 o T, MIBK I3, ICH =ity . BEREN
AFTAVDRLICFENB ISR 2LLTHETHZLAHEINS,

5 3T
1. Connelly JC, Hasegawa R, McArdle JV, Tucker ML. ICH Guideline Residual

Solvents. Pharmeuropa 1997;Suppl 9:57.

2. Tyl RW, France KA, Fisher LC, Pritts IM, Tyler TR, Phillips RD, et al.
Developmental toxicity evaluation of inhaled methyl isbutyl ketone in Fisher 344
rats and CD-1 Mice. Fundam Appl Toxicol 1987;8:310-27.

3. Nemec MD, Pitt JA, Topping DC, Gingeil R, Pavkov KL, Rauckman EJ, et al.
Inhalation two-generation reproductive toxicity study of methyl isobutyl ketone in
rats. Int J Toxicol 2004;23:127-43.

4. NTP. Toxicology and Carcinogenesis Studies of Methyl Isobutyl Ketone (CAS No.
108-10-1) in F344/N Rats and B6C3F1 Mice (Inhalation Studies). US Department
of Health and Human Services, PublicrHealth Service, National Institutes of Health;
Research Triangle Park, NC: 2007. Technical Report Series No. 538.

5. Stout MD, Herbert RA, Kissling GE, Suarez F, Roycroft JH, Chhabra RS et al.
Toxicity and carcinogenicity of methyl isobutyl ketone in F344N rats and
B6C3F1 mice following 2-year inhalation exposure. Toxicology 2008;244:209-19,



IARC, Some Chemicals Present in Industrial and Consumer Products, Food and

Drinking-water. IARC Monographs 2012;101:305-24.

Borghoff SJ, Poet TS, Green S, Davis J, Hughes B, Mensing T, et 2], Methyl isobutyl
ketone exposure-related increases in specific measures of a2u-globulin (c2u)
~ nephropathy in male rats'along with in vitro evidence of reversible protein binding.
Toxicology 2015;333:1-13.

Hughes BJ, Thomas J, Lynch AM, Borghoff SJ, Green S, Mensing T, et al. Methyl
isobutyl ketone-induced hepatocellular carcinogenesis in B6C3F(1) mice: A
constitutive androstane receptor (Car) -mediated mode of action. Regul Toxicol
Pharmacol. 2016;d0i:10.1016/.yrtph.2016.09.024. [Epub ahead of print] PubMed -
PMID: 27664318.

Elcombe CR, Peffer RC, Wolf DC, Bailey ], Bars R, Bell D, et al. Mode of action
and human relevance analysis for nuclear receptor-mediated liver toxicity: A case
study with phenobarbital as a model constitutive androstane receptor (CAR)
activator. Crit Rev Toxicol 2014;44:64-82.



