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1 AEMEEE (NMEEREEE)

XL ®iz

K ORMRTHD 13-4 T F b (AFN) RXeBy, [l T YT R
— & (BABE, TDI & K50) 1E, AMEREREICET 2 A7V —=v JFHliofE R L0 | 2012 4
12 A 21 BICEEHEFHE B LES 129) [CRES L T 0%, 2015 412 E S
NIV A7 5 (—) 3 PI23 T 25l OB LNEAA T OfS R 2B E 2, FEfliR Y 27
FElE LCU AZFEE (—k) FHMEIIC#ED D Z L Erotz, FHISHEWL, Sk, AEMRE
0 2= T 52 L Lol

A EFEWRN LTI, U A Z75HEE 1 — 23l RWE OEE ) ICRllsnTWnD &k

&A%@%%_owfiﬁmA%f%éTm;AWM X, kbR TH D 2,4-

: 2,6-TDI=280 : 20 DIRE W % EE /2 xS mE & Lz,

fiﬂii‘:ﬂﬁfiﬁﬁ ZOWTIE TDI O THHY 7T I b=y, BIA ML PT I v
(AR, TDA & #K5l) % ETRdixtmE L L7z, TDI (2,4-TDI : 2,6-TDI=280 : 20) D%
b & LTiE, 2,4-TDA K 2,6-TDA N EE SN D, 72720, R 1-1ITRTE&EBY, AFET
XA FEHEREOX —A X T 4 I LR, 2,4-TDA OF BT HOFEMEEBIZBWT
HAEFEEENMENZ E MR S, Lo T, TDA & LCiE, LML - 725 & 72
% 2,4-TDA Z ekt S E & LTz,

REEEAM S AR D B OB EEE R A INET S 72010, EWNAOFHFEBIC X 5
fiEFANE LTz, FHMESEWEICO VT, ZAbIZMx T, BT —Z0afFiL B a—
2K 2 E RPN A FhE L CWO 7 EBEEREOFMMED S bR bH L 02 LRl L, 20
FERAEIND 2 W o T2 RER K 0 RICRE Sz STk & X512, PubMed X° TOXLINE 07
— AN =2 E{EH LI TR 1772, BIB . TDI IZ2WTiE ATSDR3DFEHmE K7 7 |k
R (2015)4% JEE & L C 2013 4E2>5 2018 4F 6 A £ TIZ, TDA (25 Tix EU RAR® (2008)
DOFEMEZ FLUEL LT 2006 05 2018 4F 12 H £ TR B SN LM EMBAI SR L LT,
WEL-AEEF#RZ L E2— L, 1 — 9ZBECEICET 72 &R %2 v T TDI OF EMERHE
% SEhE L7z,

7235 TDI DWW A2 BE O BAAZ A #1213 1 mg/m3=0.138 ppm. 1 ppm=7.24 mg/m? (1 J£ 20°C)
DR E VT,

ITDI (ZIE A F VIO BN EOFENIZ L EEO BREARE TN L OREMNDFIETEIN, A7 Y —=v7

FEMM 1 CAS FBHHAL CEME S NIz, 2012FED AT U —=> FFEHOFER, CAS No. 26471-62-5 [2,4-TDI/2,6-
TDI(80:20)] XM 1) (B2 7 A 3, HEMZ T % 2), CASNo. 584-84-9 [2,4-TDI] (ISR ) (B
By IAS5, HEMS T A 2), CASNo.91-08-7 [2,6-TDINITESLE (44 (B T A4, BEMEI T2 2) T
& o 7=, CASNo.26471-62-5[2,4-TDI/2,6-TDI (80:20)]1, % & L Tik, A FNEONE % F5E L7 TDI &
I 7=, TOERICNE, CAS No.26471-62-5 IZEH L 5 5 4 D0 CAS No. 584-84-9 [2,4-TDI], 91-08-7 [2,6-
TDI], 14219-05-7[3,5-TDI] K () 26102-02-3[2,4- X (% 2,6-TDI] %M x 7= 5 2 CAS F5IZF24 35 TDI 28 F
EOTEEFLEME (BLES 129) ICHEEINL,

2Z20Afh T (2 B A7z CAS No. 26471-62-5 [2,4-TDI/2,6-TDI IEA % (80:20)] DA EMEFEAMIME L. —RFMEN

3
4
5

0.00011 mg/kg/day, AFHFEAEFENEDY 0.00019 mg/kg/day T > 7z,

https://www.meti.go.jp/policy/chemical_management/kasinhou/files/information/ra/151126005.pdf
Agency for Toxic Substances and Disease Registry

AR D/N— 9 >, ATSDR OFHEiFIE, 2018 b STV D

European Union Risk Assessment Report

1
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10
11
12

#F 11 FFEHEBOFTELRBBRICBIT S 2,4-TDA & 2,6-TDA OR/NEMEEO LB

—
2,6-TDA 2,4-TDA
R BR LOAEL | tR#L R ER LOAEL FR L
7w k103 WRIEET | 250 ppm | (AEHMNSAT | T >~ - 103 MREEE | 79 ppm T P B E O F
et MO ON () B 5K (3.2-5.9 | ML -
BB E L s (U.S. NClI, 1979) mg/kg/day) | 1t FFflAE D
#2) (U.S.NCI, 1980) RE G254
FETH T A
2,6-TDA 2,4-TDA
R BR LOAEL | tR#L R ER LOAEL FR L
- 5 D 3 [ER AR
7k (GD6-15 f% Z2 + 108 15 e
('f(ﬁjgrbocker Lo, | o | TRORES %ﬁmﬁ%i 1988). | P, ey
(200 | NIRRT NITE (2008b) KOs | o/0ay 75 0
WHO/EHC (1987) % | bw/day e oos) Ly | KOREB |k
v k5| ) o -SSR Q)
—R51H)
. . % 2 (GD7-14 #& 01
U4 % (GDB-18 fE BEMOER | 5 s b
12 17) 100 | miEF g | R 2D s S, I
(Knickerbocker, 1980. | mg/kg IR I 434 Cor 193é3 yHardin mg/kg 0. M PE SR
WHO/EHC (1987) & | bwiday | /i, #iEIR 1982' sie (2008 | Pwday T
D k51 H) EFRILT T 0 wkal )
FEDS A
2,6-TDA 2,4-TDA
AR LOAEL | tR#L AR LOAEL FRHL
T B B 95
7 v 103 MIRATEE | oo ERORER | v b 103 BRI | 79 ppm SFF A i B OV
Gk m e R AE o B35k (5.9 mg/kg | MRIESE OFA
(U.S. NCI, 1980) PP BOIMER ;| (U.S. NCI, 1979) bwiday) | B
D 2x
~ 7 A 103 3 A FFRIRE S A | ~ 7 % 101 JEIEAT | 100 ppm P
53R 00 oyl | x5 (a5 mgikg | MAVED A
(U.S. NCI, 1980) PP ) : MDA | (U.S. NCI, 1979) bw/day) =
BiaEME
2,6-TDA 2,4-TDA
in vitro & O in vivo & & IZ B in vitro % O in vivo & & IZ BBV
(CalEPA, 2015 J » &k 31i]) (NITE, 2008b. EiBi#i, 2008 £ 0 — kA1)

1-1 BEMFMICET 2E RN 0T

AFTEEBERO I B, HEET — X OEFEN L B 2 —I2 X - TR EE 2 o & BRI FEE
DN N S AT [E BRI X D FHliE DO R TR L HT LW H DX, TDIIZ-DW Tl ATSDR (2018)
DOFHEEE., TDA (22Tl EU RAR (2008) T -7z, EWN TEEMTAMLFEhE S U7 3840
L, TDLIZ DWW TIE O) 85 SR AT AR A (NITE) O U X 7 FE{liE (2008a) K
OB OBRBEMH U 2 7 FHlE (2016) . TDA 2\ Tk NITE O#H U 2 7 FE{fh =
(2008b) M QNEREEAE OBV A 7 FEE (2008) ThH -7z,

2B, ANFTE7- TDA IR A A EMFERDOIZE A EIX 2,4-TDA KO TERFTHD 2.4-
TDA & 2,6-TDA DIREWIZETHH DO TH Y | Mo BERIZET 2 1FRIT D 2o T2,
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1-1-1 ERIPATE

(1) &1

@ TDI

TDI (245 5 #% 1 B2 B2 fE 1 D IEFE M

B v
5O

(ZOWTERRFHE AN R S L TWzoid, T&

1-2 12783, NITE O#IH U 2 7 §F4li#E (2008a) K OEREEA BRI U 2 7 FHlE (2016) T
Holz, ZTNOHDOFHIIZE W TRILT —& Lo 7-DiE, 7 v MEDAMRER (NTPS, 1986)
BT D IREEMISH, AFRET, SEKE MR INch 7=,

—7J5. ATSDR (2018) %, TDI [ZEC/MTHIK i LKEREE B Tl S & Rnz & n
5. B MZxtd 5 TDI O IR EUEL R ET D HEEEN oW E W L, 8 0 © MRLIZE
HL T2,

& 1-2 TDIORARBEBOFEVPAREICEITIENNOEEMWFTMER

FEARLRY - 7F

T R&RA

i i | BRT—s N POD RS | PR -

- 2,4-12,6-TDI
NITE (80:20) %Eﬁjﬁfﬂ]
MY A2 | -7y b 1063 | gL | LOAELS: (MOE9%i
il 058 A3 AR B g miﬂ% 23 mg/kg/day H)
(2008a) (B flE 1) % oo

- NTP, 1986 RIS
BREEE NOAEL 104 | LOAEL= 23 mg/kg/day 7% 5t
BREL) 27 4) A - SHS oy (MOE & | IR CTHILE L 7= 16 mg/kg/day
i 1.6 mg/kg/day M) L L. LOAEL D 7= 104@%
(2016) L T 1.6 mg/kg/day & L7z,
@ 2,4-TDA

2,4-TDA OO ZFRIZ L DIEFRD A
1-3 12773 EU RAR., NITE #J#i VU & 7

E/
4

i,

BREEERE ) X7

DN T RAFI A K S ATV, TR
RO 3T h o7

LT — 2 13 d US. NCIM (1979) 12X 57 v b 2 FERBEER DB 5HBRICB T 51

M e OV i~ oD

20 LOAEL 79 ppm (RefENE ) & LT\ 5, 4 ppm 75 mg/kg

{RE/HIZ#% L7= LOAEL |, EU RAR K (¥ ECHA REACHB% &5 #H 1% 5.9 mg/kg/day,
NITEHJH#1 U A 7 G/f #1134 mg/kg/day  BREE A BR 4T U A 7 5FHfi 13 3.2 mg/kg/day & L TV D28,
U.S.NCI(1979) (1T &, KEOFEMT — 21372 < . FAHEEE LHRELNEZ R LT
RN EHERILOFEIT A TH o 72,

National Toxicology Program
Maximum Residue Limit (5 K7% 88 5L E{E)

6
7
8 Lowest Observed Adverse Effect Level (f/Naafh
9

Margin Of Exposure
10 No Observed Adverse Effect Level (MEz4:&:)

National Cancer Institute
European Chemicals Agency
Registration, Evaluation, Authorization and Restriction of CHemicals

)

3
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% 1-3 24-TDA DR OARBEROIERNAREICHITIERN O EENTTMiER

PR - 27

- 2,4-TDA (99.9 %)
(4-methyl-m- EFEFRET, K ) e =.
EU RAR phenylenediamine) EH NS, I5_(3AEL. _ ?O%O%fgf./k Iday:
(2008) 7o b2 MR | MR, @] e MOE: 227 000 '
AR O £2 53 B PERE O EEAp | MI/KOdRY -eeh
- U.S. NCI, 1979
s
HEE B E:
0.0016 pg/kg/day; MOE:
AEFRIKT, K -~ 2,500,000
NITE I NIH, B | LOAEL: (0.004 - &E
MHY A7 FE Al k- fig D ZEHE E B | 4 m /'k Ida He B
i (2008b) 24k, Lo | mglkg/day g*agéi) 0.0028 pg/kg/day; MOE:
I 25 y 1,400,000: A<fE 3245 %k
1,000
(Fffi# 10, 18 A=
10, LOAEL ffi/f 10)
- HE B - R
o g o A AR {ZE . 0.0008 pg/kg/day;
BREEY 2 U AL PR, PR | 55 (0.0084 | Zo ey 500
fli (2008) TRELRAEE | e mg/kg/da aﬂAﬂbN@%L
HOLEPENB 1 25 grkgraay 1y ) 10 55 kb e b
i 10, J&/ AME 5)
(2) %A
@ TDI

TDI DWW ANZEFEREIE DO IEFE N BRI OV CE BTl N EE ST\ =D, T# 1-4
(2759 U.S. EPA™ (1995), ATSDR (2018). NITE (2008a), BREigERss Y 2 7 i ih#E (2016) %
Tholz, THHOFHEFI BV CRBEE H £ 721X MOSBHEBICHWHz=» R A v
ME, WTivd TDIEEE O 1 B OZ PR & (FEV]) K OB MG & (FVC) %5
B L U7 MR S R SRR T (Diem et al., 1982; Clark et al., 1998) T -7z,

ATSDR (2018) DAl Tix, Diem 5(1982) & Clark ©(1998) OHFZEN 5, TDI IZ 5 I
TeVEZEE DO MBEREIR T 23 TDI ~D 58 O e M) DBAFERNIZEE & | £ DR OB OV TIETHI
EERBENRN EARIBEND E LTz, DO ELZEME MRL ORMLE L THRETL
ToRE R TRV LOAEL 235 51072 Clark 5(1998) OF — & Z8 A Lz, BARAIIZIT,
Clark et al., 1998 (23N TR AL TV 5 EHZFE R EE 0.0012 ppm % LOAEL & L T 24 FREfH]
BICHF L, S OICAMEEMREL 100 (LOAEL fii /] 10, fHAZE 10) TRy Z &ick v, B84
W% A MRL 7% 0.000003 ppm (3%10-6 ppm) (0.000022 mg/m3) & 3K 57,

BREABRIE Y A 7 5Hli#E (2016) 1238\ CTiL, TDI #iE T35 0 B 155 81# % %152 FEVI %
FRIE & U CRp 2R RS AR T 2 F8X 72 Diem ©(1982) @ 54 ORjA & 24— MFFEIZEES
VT, & 512 Hughes (1993) 78 0.02ppm LL_EDOHEEE DRSS COEERM 2 & & (295 @hE %2 4
B - Bl L7 B8 S vz, KRB IEEE o Z B IR E 0.0009 ppm (F# R THl
118 : 0.00018 ppm) % NOAEL & L7z,

14 Environental Protection Agency

15 Margin Of Safety

6 REBEOMATA RT A 2KD L. 8RH/H. 5 BAEOF@BERMEERET D L MEREITX1/42 L 72
DM, A HRERERIBROIEG, BERNEEORENSELZER L, Z2ERIAALTXS BEAS I,

4
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K1-4 TDIOBRARBEBOFENARCEICHIIERNOEEMNFTMBER

A8 -

i e ARSIy POD AT L
- Hughes, 1993 O Z: &R (2 k-
- b hE %Qﬁg&);ﬁi. < NOAEL 0.0009 ppm (8h-TWA!S
Us Epa | ET—F NOALL (ADD | Rec: MR EE) & MRBEHE O i R
IRIS * Diemet | MPIRESR | ) onet e | 110 ° ppm HREEICHAE L 7~ NOAEL (HEC) %
(1095) al, 1982; | HEEEIET | o AELg ' 1(0.00007 UF 30 TKR L 7=, ]
Hughes, (HECT): mg/m3) « UF30 (ffl A2 10, T —# KR8
1993 0.002 ma/m? [HER LD DR PERZ B~ D S K
ohemg OSBRI T — & OF 2] 3)
I . - LOAEL 0.0012 ppm (8h-TWA) %
ce b | AR LOABL: g MRL: | RERSEIC L % e R
ATSDR #r—s | EEST o AELpf?ﬁjz 0.000003 ppm | % L. 0.00029 ppm & L. UF100 T
(2018) - Clarket | FEVI, (0.000022 L7
FVC D& | fH: °
al., 1998 ) 0.00029 ppm mg/md) - UF 100 (LOAEL 0 f#i /i 10, 1A
: AZ& 10)
NOAEL
o | o E ME . ffﬁﬁ”' 0.005 NOAEL 450,005 (opm)>
N FT— 4 R EED - 7.24 (mg/m®) X 20 (m3/ H P &) X
P77 | cDiemet | sgiefar | MERENIR | (MOBSHAD g i) a 575 (Fy7 1)/s0
(20082) al., 1982 00034 (kg 1K) =0.0034 (mg/kg/H)
mg/kg/day
e - b hE NOAEL:
oy | #7—5 | RBR | 0.0000 ppm:
sy | Diemet | #%AEIXT | NOAEL ffi1E (MOE i 111) NOAEL 0.0009 ppm % &K T
% g |al 1982 | (FEVLE | fif: f#1E L (1/5). 0.00018 ppm & L 7=,
(20163 = | Hughes, ) 0.00018 ppm
1993 (0.0013 mg/md)
s MU T R NEE
2 i i+ LT®§$§?’%E%*&£O B E D
] bloos porn | KR - SGHIKEHE, K OMRILb e
AATERA | (gnap (0.035 mafme): | & FOT—2 . B0 R A K
Hezes | BB - . | PSR — 2 2 R bR
(1992) 0.02 . | BBET — 2 2 L. REH
.02 ppm (0.14 s
3 e}
mg/m) SR NE 1 2B, RN
1. REJERAENE @ 2
, - 2,4-TDI £721% 2,6-TDI. H 5\
e gl(_)?)/iTp\;,)va' I oORAMmE LT, TLVYS-
SN . > _ 20 Ea=—y
ACGIH GRaTE | HEEs B (0.007 mg/m?); g(\)/\llg\ E&@(%{Tﬂﬁ'-%{ 5;5'0-4 E s,
(2016) (i) LR TLV-STEL: el %ﬂ;’v% nr
ik 035 vy | - PP B X A v 9
: 9 (RSEN. DSEN) (2%,
@ 2,4-TDA

AHAE L 72 #EPH T, 2,4-TDA OWAZRERIC L D IFFED A

HEIZOVWTORRIIHE LR

ST, T# 1-5 12777 EURAR, ECHAREACH &85 H Tld, BOBGERBRO LT A

10 e R N P GBS € S

17
18

=

Human Equivalent Concentration
Time Weighted Average
® Threshold Limit Value

Short Term Exposure Limit

IR

B 5 ERFHE T O TV,
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#& 1-5 2,4-TDA DR ARBRER OHREPAZBITE T 5 BN O BRI R

B R#T— & TV FRSL b POD FF Al fE — 15
e
- 2,4-TDA (99.9 %) LOAEL: T R W IN ﬁ@ 70 kg,
EU (4-methyl-m- AAFFIKT, K | 5.9 mg/kg/day; critical DR B 10 m3/day &
RAR phenylenediamine) EEINIH . AT exposure L TR IR 2L
(2008) - Ty F2FEMR | MRV, 12 | TSR level - AF2l 86
AR O 53R PEBIED &AL | NOAEC: PN (I 517,
- U.S. NCI, 1979 41 mg/m? 0.5 mg/m?3 LOAEL to NOAEL 6,
A 4, THEEME 5)
1-1-2 EPNATE
TDI IZ2W Tk, EBRENW 2 W 723808 AMERBRICIE-S W T TARCR A bhd & 325 18R
FEMAERI I K o T BB A EMFHE AT TWD, —FH T, BB AMED E &AM X
@mm@m;@xm%f777&~%1:ybUz&ﬁE@%ﬁhﬁm%éﬁﬁﬁﬂ%mé

mrwé%®®\E@%%%éw@%ﬁ%%ﬂiof@%mémrwﬁ#oko

—7.

2,4-TDA (ZOW T, EERENW) 2 AV 7of 023 ER D A

MBS R S TR Y |

EU RAR [ZZ OFBRAE RICE ST RNARBOEEFMMZER L T\ 5, £, WMARFEIC

£ 5 2,4-TDA D3N ANEL
ICHE L CEE

NG B

(1) %N A
@ TDI

PE 48

TR K D TDI O RN AMEE
IARC (1999) OFEAliTix, EBREN TIEIEN

PERFAR#E R 2 T 1-6

ZOWTIL, EU RAR, ECHA. CalEPA 75 1 #5308 D b 52 Wk
IR &2 1T > Tz,

IZE &I,
PEZITRIRT DD LN TS —J7, &

b Tk = A — MIFZE & EGI IRATZE TIAME R BEMES — B L2 m 3B Tuhiane L, 7

JL—"7" 2B IZ
W5,

I LT, oS, B b

I L TRBELSERA

PEDH 5 WHE LRl L T

ACGIH (2016) OFHliCTiX, w7 AKX T v b ~OBHl#EE 0 #5112 X o TEE#IN L7z

M. YT RSB
%A e L. TDI O ARz

& o THIE 34 C % WRE

% 1-6 TDI DERNRAESE

BT ARMERE TSN Moo T I VICERTALDOTH
PEIX 72 NTEA D EBERLTWD,

(1986; 1987; 1999)

91-08-7]

FHMEEES - FFNE - BRE Y E 4 S8
IARC 2,4-12,6-TDI [CAS 26471-62-5]; 2,4- , . - .
vol. 39, Sup 7, 71 TDI [CAS 584-84-9]; 2,6-TDI [CAS %‘?75:; dl; g%ggg;ggg%i A

2,4-12,6-TDI [CAS 26471-62-5]; 2,4-

R: b REPAMENRS D & AR

ACGIH (2016)

TDI [CAS 584-84-9]; 2,6-TDI [CAS
91-08-7]

NTP (1985) g{) :J E[3c7?3 584-84-9]; 2,6-TDI [CAS T S B B
2,4-12,6-TDI [CAS 26471-62-5]; 2,4- 'ﬁ‘fag %t z)t ﬂgﬁﬁg @Q}T ﬁﬂg 2

Confirmed Animal Carcinogen with
Unknown Relevance to Humans

PE A 4 (1992)

2,4-/2,6-TDI [CAS 26471-62-5]

2B: B MIXHLTEBELLI R
Wb d Ll TEoMmE

21 Assessment factor

22 International Agency for Research on Cancer
23 California Environmental Protection Agency
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® 2, 4-TDA
T7ekEEIIC X D TDA ORNANMESGEZ TR 1-7TICE DT,

IARC (1978) %, 2,4-TDA (¥7 v b~ORROFLGIZ X Y FFMENA %2, 72k FREICX
DIRFNCHIEZ R T L2 L0 BB TERAMEHY & LTWD, B FTIiX24-TDA
Db DIZET D AEFIERE R TR LRI IR R CIERRO b o T, —J7 T, Yukhl
LTHERSNTWD, APEZELHEEFRT IV EPZEO= e flbEWIz oW T, &5
BOFER, BBV AT PRENZ L, —BUICEETRXEPETHLELTWND, &6
(2. TARC 1% 1987 - Supplement7 T, Z#UE TD Monograph |Z& 2 W)'E % Bkl L, F0
AESYEZ TE W T-ZBRZ, 2,4-TDA % Monograph 16 (1978) (ZE S &N AN 2B &3 E LT,

% 1-7 2,4-TDA ORNAMESE

BEIY - RRE SHE SYEEFEYE
IARC (1978, 1987) 2B b MR L TERPAMEE RS AEEERH D
EU RAR (2008)* 1B | E MR LTEBZELIEDBPAELRD S
U.S. NTP (2016) R ERREPAERTTHD I EREGENIC TSN WE
DFG?** MAK? (1985) 2 EMCH L CHRBAEDRDD EZEXDEYE

* PG R LR (2,4-TDA & 2,6-TDA DIREW)

(2)#H
@ DI

2RI L DD AEIC OV TERFN 21T > TW e did, T 1-8 © CalEPA O
1 OHRTH- Tz,

CalEPA (2009) 1%, BT » b O R T RAHENE K OVRRAE I O 38 A BEEE (2 S-S T I E O 5
Proposition 65 373 A U A 7 FliiE (7 v Zv— RAE) (220 cancer potency factor Z 2K 72
TR =TT s 2 —FRDT,

#1-8 TDIDOBROREBREOENAMIZET 3ENNOEETAMM

FRALRERE - BT - o TS . = . EELeR
- 2,4-/2,6-TDI
(80:20) g w | SF 3.9x102
= . B2 N RRAMENE - f ) 0.00026 mg/kg/day
IEPA (2 -5y b 106 HF . k 1 B o
CalEPA(2009) | = 27 Ef%ft%;?ﬁ HEPIE () (mg/kg/day) CRFFRIC X 5 5 H)
- U.S. NTP (1986)
@ 2,4-TDA

BRI K DHED A O TERENFTZ1T > TWediX, TF 1-9 ® EU RAR ©
1 HOHRTH -z,

EU RAR (2008) %, 2,4-TDA IZRNBAMELHTHZ LN, vV AKDTT v & W= EbR
MOBREITRENTWD & L, 7o, T O I, LR, &R, M, B FHERR
ThHhobHELRE, &5IT, 24-TDA FERFMEND D70, BIoHEERERPAMETHY . BN
IAEFFIIEBIER 2 EE 2 b2 ®, US.NCI(1979) 12 & % 2 ERIRE 0 & GBI &L

24 German Research Foundation
%5 Maximum Workplace Concentration
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&, BHEEO TosHA R E LICERIMFIEIC L > THRBAY A7 23R Lz, TsfEé L
T, WET > b 25% 0 IUIRIEE 2 R 3 A& 2 mg/kg/day K OHET ~ b D 25%75 FFlg B 4 7R~
THE ldmg/kg/day #8H L7=, 7y e b FORBMEEDOHEEZICKH L TTEARAY R 77
JH—4 &AL, BADEEY A7 L-Ub 10°12xt57 % critical exposure level VSD%7% =K
W72 (Tas/4x105/0.25), ZDFEF, VSD IE, FLIREZIZ DU Tix 2 x10° mg/kg/day, JFHsEE
\Z DWW TCIE 1.4 x10* mg/kg/day & FHRE STz,

#£1-9 2,4-TDA DN RBEKORN A BT 5 ENA ORI

FHAEET - 7F EHEHE2E

- 2,4-TDA Tosfifi & LA & U 72 BRSO
(99.9 %) - Tos:
(4-methyl-m- SLARMESE 2 mg/kg/day SIS
phenylenedia | s JIFIEIE 5 14 mg/kg/day FULRIER By

EU RAR mine) FLIRE 5 () CAF 4 (T y N EE OB 2x10°° mg/kg/day

(2008) c Ty k2 - DFEE) -
g | TRIEOR) ke e 05 | TR
H #5585k critical exposure level ‘ grkgiday
+ U.S. NC, FLARAESS 2x10°5 mg/kg/day
1979 REDAESE 1.4%10 mg/kg/day

(3) A
@ TDI

W NFREEZ K DHD A OV TEENFM 21T > TWe DX, T 1-10 D CalEPA D
1 {HEDOHTH T,

CalEPA (2009) I3, % M BRFEAREE & [FERIC, JET » b O R RRHERE K ONBHE P I 0D 36 A= B
WZHEED W T M E O 5y Proposition 65 3873 A U A 7 GHlYE (7 @ A)b— RAME) 12X D cancer
potency factor Z K72 LT, 2=y NI A7 KRRAvR—T T 7 7 Z—% KD, ZD& X,
b NORE 70 kg, FELEE 20 m¥/day & L CRRE BB O ABRBERIE~OHRE 21T -
776

7 1-10 TDI O ARBREROR N AMICET 5 BN O EEFM

FEAERERS - FEAM = ESVANH =5 . y E N
- 2,4-/2,6-TDI . ]
(80:20) e Fange | YR LA oM | 6 g1 aims
CalEPA (2009) © 7y 106 MR | ME - BE | or 5 g 02 0.00026 mg/kg/day
il 1 53R PINE (%) (mg/kg/day) ™ (ARFFAIC L B B )
- U.S. NTP (1986) grkgiday

@ 2,4-TDA

A L7 #H CARBIZ L D RBAEBIZONTORBERITHF Lo 723, T 1-11
\Z7R”$ EU RAR, ECHA. CalEPA @ 3 (%, [A Uik #5505 (U.S. NCI, 1979) Difif k% K
ANRBEITHE L CERMM 21T > T\,

EU RAR (2008) 1%, #% 1 ZFE R TO Tos A4 HWTHERTE ITIS 1T 5 critical exposure level
%R 72, Tl 2 mg/kg/day (MEZ > b D 25% N HMNEE 2/~ H &) . 14 mg/kg/day (17
v b D 25% N RFIRIER 2 R HE) 1L, B FOKEZ 70 kg & L2 & &% %140 mg/ N/ H
980 mg/ N/H ., TEERFMOMNEZ 10 m® & Lz & RATIREIT 14 mg/m?, 98 mg/m? IZHH

%6 Virtually Safe Dose
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Y945, ZOMEIC, Ty bEE hORBHEDOTHEIIKH L TTERAAL M7 77 2 —4, K
R DIRERTE~DOMIIE (40 £Ex48 x5 H) / (75 Fx52 =7 A) = 1284 Z@M L, &
BAMEL TRBAY A7 105 L7 DIEZERTED critical exposure level Z3RD 7=, Z D critical
exposure level IZFLIRIEZSIZ % L 0.0004 mg/m?, JFHRAESE 2% L 0.003 mg/m?® (98/4 x2.84 x10°
5/0.25) EEFE SNTZ, Tas M HAME TH - 72 MO FLBRIE S 720 T2 < . HED FFIIE S
critical exposure level & UV T MOE % k> U 2 7 3fli L 7- B 3, SLWEE O W) 724
PEICEET D AR fEEERN - Toled & LT 5D,

ECHA Information [, FFIEMEZEIZOW Tl bIESZIMEN @ 72T ~ M ORASEEIZ IS

& XD Tos 2 FERUT, B

=,
2R ER

D35E @ Derived Minimum Effect Level (DMEL) % K& 7=,

CalEPA (2005) 1%, M7 » N OFNREEE OFAEBEIZILSV T, B OfEi 5 Proposition 65
FHIYE (7 v A b— NAME) 12X D cancer potency factor 23K &, T~ b DA
FREBE LI ETa=y NI AT RPAR =TT 77 Z—%RDT-,

FENAY AT

£ 1-11 24-TDA DRARBREE DR AMICBIT 5 EWNA O E B

FEAmBSEY - 3 —__ rs . = . EEZLE
Tos 2 bl i1 & L 72 ARSI
(e 2 R)
+ Tas:
FLIRNE 5
2 mg/kg/day
YR (BT RRPR A HE 14 mg/md)
et IR 55
(4-methyl-m- 14 mg/kg/day T 2l
EU RAR henylenediaming) | 7 (HE) (J&55 1% 15 42 2 98 mg/m?) LR IE
(2008) p- §¥~ b 2 4EfE cAF: 4 (T v b b MU 0.0004 mg/m?
ek | TR | OFE) P55
B ’ EERTE D DERFE~D 0.003 mg/m?
. U.S. NCI, 1979 i 1-:1/2.84
2 D - AEIEFE DY AR 108 IS HMF
- Bk F 7R O critical exposure
level
FLARAEYS 0.0004 mg/m?
JiF i fE %5 0.003 mg/m3
ECHA
Information on I 5E £=34
Registered A - ET%’%%{%(@E) * Tos fEEC 45
Substances LI () - DMEL 0.002 mg/m3
(2018.10)
. 0.0025 pg/day
CalEPA — - - SF  4.0x10° (mg/kg/day)™*
EN 7L JUR e 05 (M) 3 31 0.009 pg/m3
(2015) UR 1.1x103 (ug/mq) ORI X % B )

1-1-3 EROMERICK SRFIES

TDI } X 2,4-TDA DENIO—XEREE, FEEREEICE T 2 RAOKOFEMEME, fEEHE,
VS MEEOFE L BEGEICSWT, TOR I-I2 KR 1-1312F &7z,
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& 1-12 TDI [ZRHBEADMERICLSRHIE

B Kl fE

KRIJEE  REI N TR

KEIGYLBA 115 BERKIGEWE (HEREH 9 IRE R D 143)
CAVYTF =k G&4 P LAY YT R— )

KEIGEB LA HEAKREEYE - RESI LTV

Kk KEEAE . FES TR
EELHREE ¢ 0.005 ppm

T AL Mz oA YT R—MAE L TOERRE
http://www.jaish.gr.jp/horei/horl-18/hor1-18-2-1-2.html

# 1-13 2,4-TDA I/ B ERNOMESIT L 2 HHIE

Be L
KEBREBIEE | THERGIBEMEICES T 2 TR 2WE Y A b W@ ESh 13, *D
KEEBB L | PR  iE ST
ISERES KB Y RESIN TV
FE e | AERE R ESATOHARN
FEUE 30 uglg LT
YRR

2 gy T e L
AOPREOT | O 7 A& T 5 RB N STV BIIEIE D 5 b, BT, BT
JRTEIRD | s T A i <oLE, R AL RE, B i, 7
e T, ZOEY . e hF— T WK AL, SR b OB,

@ T EMEERTORENEH S TV ERNELLZET, ) D)
b, FA&. BE PR AR IBTECEKRED

OgERLE 2. 2(1)AN)HEL FERICBOTRITLLOBRHANLRWVWS, ZhE TIEER 54
FH2HOBEIZLY RAF A~ EORERH D b D) 12N,

DIEEEFERT IV 2ETI2BENOHLT VY2547 5 FEMMOBHIEHEZONT,

1-2 —fB=H

[E NSO EZARFHEEFIC BT D fRBIEDOHERICONT, FFHEHEOF -2 27 4 ZHul
ICLFICE &b,

1-2-1 #0
(1) &k

TDI. 2,4-TDA IR HABFZE Lt hO—#kEIEICET 27T —Z2 136G o o7,

(2) EBEY)
@ TDI

NITE O U 2 7 34l E (2008a) | BREEE OBRELY A 7 HIHIREAE (2016) X, FRCoKE
NTP (1986) WHEfEL7=7 > k106 HEFERZ X — A ¥ 7 ¢ IC8H LTz,

Fischer 344 7 » kb (% 50 DT /%, /M) 1T 2,4-/2,6-TDI (80:20) ZME(Z 0 CefHEEE) . 30, 60
mg/kg/day. MEZ 0 CefFEEE) . 60, 120 mg/kg/day O F&# T 106 B (5 BAH) @l 0 &5
L7238 T, 30 mg/kg/day L EOBEDOKET 10 225, 60 mg/kg/day UL EDFEDHET 20 1)
B, AEIEKSF LI REEINIH A —B L TA LN, ZOMIc—BREBOE LI o
72o TDI HGHETITAEFENARITER S MR TR O AFEITSHEOLRET 36/50, 14/50,
8/50 VL. T 36/50, 19/50, 6/50 PLT&H v | TDI #% 5-#% (M 30 mg/kg/day LA E | M 60 mg/kg/day

10
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PLE) T, EBERAICAE U EIEME R OVE R 22 MR g i~ ORI R ER ThH D &2 b
NORE MR ORER S HEEFNCE LML, £, &WDO 4 AMTRELT L
HEL UG, HE 10 FEOMITIZE LD o & AKBERA Hav, KIEITHEE 3, Mila, IRE JE B
THOLNT, 728, TDHEa— IR L TERE L2, 2 — iR oK & TDI A i
LThh, EEOREEITZT v FOETO0, 23, 49mg/kg/day, #T 0, 49, 108 mg/kg/day T
HoT-, KRB LOAEL IE 23 mg/kg/day Tdh > 7= (NTP, 1986; ErEi4, 2016),

KIEINTP (1986) (X, it~ v A0l b Fh L7z,

B6C3F1 ~ 7 A (50 T /%t ) 12 2,4-/2,6-TDI(80:20) % LT 0, 120, 240 mg/kg/day, M
(2 0, 60, 120 mg/kg/day O FH & T 105 B (5 H/HE) Sl 085 LiofbF, BEOREX 120
mg/kg/day UL EORET—H LTI, D 120 mg/kg/day #ETH 56 WLAFEDOAREIZ—E L T
o 7o, T O —IREDZE iZ e/ o 7=, HED 240 mg/kg/day BE CEFRITHEIC
K<, HETH 120 mg/kg/day BEDOAFHRIT 7 HEE TIZEITIK T L, BBRK TEICIE 60
mg/kg/day Bt & O CHERZRNH T, L L., MiE~DZZIIHED 120 mg/kg/day LA ED
T D B N 0D F2 12 B 85 U AT 3 o PRAMAE C BRI E 00 B 72 B9 N % 38 7= LISMZ 1T A2 v o
7o 2B TDL X a2 — U RN L CHR G- L2y, a— il oksy & TDIASELTED
KEORG BT~ AOHET 0, 108, 202 mg/kg/day, T 0, 49, 108 mg/kg/day T -7,
AR D NOAEL 1T 49 mg/kg/day ToH ~7- (NTP, 1986; BREE4, 2016),

@ 2,4-TDA

NITE O JH# U 2 7 74 & (2008b) . BREEHE DOBREE U X 7 W) #Fih (2008) . ECHA
Information |, FF2® U.S.NCI(1979) } X Cardy(1979) (2L 57 v b 103 MR A ¥ — A & 7
AIZEA LTz,

F344 7 v & (BeG-RE 50 DC/BEAE ., cHREEE 20 PC/RE/ME) 12 2,4-TDA % 103 SEFIREFE S L
RN AR ZIT 72, 0. 125, 250 ppm OFHET 40 BRE&HEG LzL 2 A, (KEHEMNO
BAE IR A ST, BEE%E 0, 50, 100 ppm [T L=, @ HABRITEFREN
KT Lz, M 798 B, HiX 848 HICHER &2 T H Y- 7=, KA &R Soppm OHET
63 WM G2k L=, BREROAEGFRIIAEICKT Lz, BEEMAZHE L EHEE
i, RAHEFECITMREE & 79 ppm (103 BEM) . mHEFETIE, KET 176 ppm (79 #HMH) .
T 171 ppm (84 E[H) TH -7z,

ARBRCIE, MRFAMA, MR PR, RREILFEN Lo 7o, B 7R
T, s F344 Z > NI B O HEMEBIEDOREDN, MM L bICHERFEICEE
2720, BEORIMLLERO DLz, £/, HORGETIL, BEREL R Lo
O ER/MRIZEB W T, BIRAICHE O 272 B/ IMAHSRETTHENRE 2 7R 9 5 iR Al D 56 A4 A3
RO BT, FFIE T, IR ORI ZEME N B ZE S AvTe, Bkl i L v ez < Bin/z (U.S.
NCI, 1979),

UL EDFERN S SAKHED 79 ppm BE THE &L OFFIEIC T RO b T\ a7z
NOAEL 3R 5313, LOAEL % 79 ppm & L Tz, ZOFHL5HE 79 ppm ([T YT 5
B (mg/kg/day) (Z-2V T, EURAR (2008) (% 5.9 mg/kg/day, NITE (2008b) |3 4 mg/kg/day,
BREZZ (2008) 1% 3.2 mg/kg/day & LT\ 5D,
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1-2-2 |A

TDI © @A ~7- b F O L OEREY OMFEICEHB T, & HEUEZR TDI ©
TR X g8 CTd o 7= (ATSDR, 2018), 2,4-TDA IZOW Tk, & h LK OEH~D A
B X DRI A A2 EHRITSE DN d o T,

(1) ek

@ TDI

K [E EPAIRIS (1995). ATSDR (2018), NITE ##1V R 7 GFAliE (2008a), BREEE OEREE U A
7 RN (2016) 1E, FRED Diem 5 (1982) 2MT oo F M X — A X T 4 \[ZHH LT,

BRBEA (2016) (XD & KREOHH TDI & TH OG5 ## 2 5 FRHERF L 72 /in & 2R
— P TR 223 ADOBHEITIEEICOVT, 62 72 [ D AR AR & 0.0682 ppm % 73 FIA &
U CIRZRTERE, SBEBREO 2 B/ TOMr L, FliE B <ol A (WU o 4 78 7 8
MBDITZToD, BT L CH 2 &, @& (74 A) © 1 & (FEV1)., %1 #
(%FEV), AT HMAIE (FEF25-75%) O FHEIE X, KERERE (149 N) ICHA_THE
IZRK&E -7 (Diem et al., 1982; BRHE4, 2016), & HICH 81 & BRIEE | AR JERAE
D3RR T THE L7 R, S BTREOIERE S (21 N) T FEV1 XU FEF25-75% DK T
B IR RBEEOIEEZ IR THEBICKE o7z, F72, 0.02ppm BL EORE ORES T
EEL TV Z b L2 BE 20 L CHE L CH FEVI, FEF25-T5%ICIFAEAENH
D, BEEFTCHR L CHRBEOMENA LT (Diemetal., 1982; 1988; BR5i4H,2016), 7
BAK - BEBEIEOIEMYER 12 TDI O R BRI FE 134 4 0.0009 ppm 2 O 0.0019 ppm
(8h-TWA) Td - 7= (Hughes, 1993. EPAIRIS (1995) K UEREEE (2016) 72250 —K51H).,

ZORERNG . BREEE (2016) (. (RERGEHEIEMEEE Y5 R EZ IR EE 0.0009 ppm (FREEK
L CHIE : 0.00018 ppm) % NOAEL & L7z,

—J7. >KIE ATSDR (2018) I%, FFZ® Clark & (1998) 23T o 0PI E F— A X T 4 |Z
BH L,

Clark © (1998) X, A ¥V ADOKRY v L& BETY (12 # F1) O @#F 780 N &340
R 2R O RS THA & IS RERR A 21TV, 1981~1986 4ED 5 27z - TEHHA L7z,
W22 TDI 8% % 5 17 T2k L= 95783# 128\ T, FEVI L QN FVC ORI O F B /e i
NI B AL, FA O A BICHEEE D LWVME A A 5722 L1285 H L, ATSDR (2018)
X, adR— MEREOVLRFEFEE 0.0012 ppm (8 hour-TWA) % LOAEL LiFfi L7z, & Ok
&, Diem et al., 1982 @ LOAEL 0.0019 ppm £ ¥ {X\» LOAEL 23§ b7z & LT, ZOfE% g
P MRL @ POD (ZEFH LT\ 5,

Filads— FOBEFEA L LT, Clark 5 (2003) 1% 1997~1998 ££1C =1 A — kA D x4
LR o T AR 251 NIZHOWTRBROEZ1T o 72, £ D%, FEVI XU FVC O FHIG
(21X TDI 25 & O II2< . HERBORTHLNTZIMEICHEI R TEAELFLTH- T,
¥, mmEERE (175 N) OFHZBERE (8 IFf)) (X 0.00105 ppm ToH o7z (Clark etal., 2003;
BB 2016),

ZOMIZHE I Ho A L LT, ot 5 (2000) OEFET — X B3 EF oI,

ott & (2000) 1. 1967 445 1992 FFDOMIZ 3 » A LLE TDI 8U&E IS L7973 313
AN KON, JEHBGT, EHERE, Tt~ v FIETIERBOTBHE 158 NExtle
L7-ifE A2 K EIC B W TER Lz, 1967~1973 HEOREO TDI #AEII4%E4 0.01 ppm A
T o 7H, KRR O/EEHE T 0.06~0.08 ppm DOBHEIG H 72, MARBEE=X

12
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—\Z X DB (8 KE) 1% 1976~1988 4T 0.0059 ppm (156 A). 1989~1997 4
T 0.0028 ppm (84 N) THhoz, 723, TDI F D 2,4-TDI OEIAEIL 60~70% CThH 7=, @&
AT D2 L a5 R VESMEZ )5 . TDI 12 X B ERLKAE T 31T 2 FIE R S 2ME U VEE
ETHLNIZH OO, TDI O RFERE L AR 72 KGEME L OMICEEIIA L2 o T
(Ott et al., 2000; BRHid, 2016), F£7=. Ott (2002) 1%, TDIIZ X 2 HifilEEEIR Fiz oW\ CiliA
L7z 14 KOFEZLFFRITONT L E 2 — L, 1960 A O 70 AEOFEFMF5E T, B
BOJERZIIE LT R H 2 5 @F BV T, TDI ~O BT I — 8@ IE7Z 258 & 27
FEVI X T38RO HA72 Ay, K0 B LWEFAFZEIZ BV T, & Sppb (8-hr TWA)D TDI 12
T ST #E 2, 20 ppb 2B 2 DR O TDI MR SN 7=k > TH, FEVI
DR T 2Rt T 25T R o7 &L LTW D, [AERORERIZ, TDI O I @EREEIC I 1T 5 56
FOGEIFRIZ W T OHE (Ott et al. 2003)ZHB VT HI 5L TU T,

@ 2,4-TDA

2,4-TDA Z#iET 50 o7 O THOFETIX, 57#E 59 A0S 6, BE 2 4). WED
i Q24), B Q4). MR 44) OFZBPH S0, < OB EE TIIREICEEH L
TEREBII R LNhoT-, B, FEE ML= e bl AF ) —)L, o-T /1
o T R EE STV (Dilatova, 1970, 1Y 7 RED SCERD 72 HEEEEE (2008) 75
VGINENE

(2) EBHY

@ TDI

ATSDR (2018) 12Xk % & LI F® Loeser (1983) 12X 2~ T AKOT v b & AW BRA,
TDHZEAT 2ME— D RBIWM AR TH > 7,

ICR ~ 7 ZDWEME (3~4 W lin, HE: 90 PT/BE; ME: 89~90 VL/#F) (T 2,4-/2,6-TDI (80:20) 0,
0.05, 0.15ppm (0. 0.36, 1.08 mg/m®) % 6 I¢[#)/H . 5 HAEOBHE T, 104 HREWA (25)
Feig L, Wi L sz 5 de 34 #0'F - AR OB P E AT o7 &L 2 A, FHOEETEN
KT 78, 70, 70%., WET 60, 77, 74% CTH V. M 0.05 ppm L EORE TR T RIIAEICH
Do T, RERGMENR /2, HEOXIREE L FfEE Th o7=, 0.15ppm FETHREMMOAE
724, 0.05 ppm LA EDOFETHBE OB LIS A BE B I OVEIERE 8 L 7= 18 b 5 VT
FEMESR DA DAL, BEIEE O RV ESRITPIECHETICEE L TWe, 2ozt —Ho~y
ATIEFROE (MEMMI, 72 A HRESIR) CIR (AFER) ~DE b2 51, 0.15ppm
T EHEETH-T- (Loeser, 1983),

F£7-. SD 7 v b OWERE (6~9 i, HE: 104 PT/RE; HE: 104~105 VC/EE) (2 2,4-/2,6-TDI
(80:20) 0, 0.05, 0.15ppm (0, 0.36, 1.08 mg/m3) % 6 KF[#/H . 5 H/AEOHEE T, 108 H R (M)
F721F 110 M () WA (&2F) BFEL-EL A, 0.15ppm FEOMERE T 12 # £ TARER N
DOEBRIMEIN A NI UIMTIE, — BB TR, (RE, ik, EERes O = &M%
BRI o 7 (Loeser, 1983), L72rL | BREEE (2016) (2 XD &, SIS O/ A A
RERTH o127, D TERFNOMBIREEZITo72 & 2 A, 0.05ppm LLEDOREOMET
D ZERERE ERALAE . RIE & PE o 718 T EEIEME D SR D3R TR L 7o B e OV
JERE TA B AL, 0.15 ppm BEOHEIZ & FAROMMZAL 2N 2~ HAL7- (Owen, 1984), 72d5, BREEH
(2016) (. Loeser (1983) K (® Owen (1984) DOfEFRE ML, 7 v b KON~ 7 2D LOAEL % 0.05
ppm (EFTERPLTHIE : 0.0089 ppm) & LT 5,
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@ 2,4-TDA

AL L7 #iPH T 2,4-TDA O AZTRIZ K DIERPAKBII OV TORRIIEO N7
25, EU RAR (2008), ECHA (2018 access) (. IR 5 (L2 103 HHEIED AMERER (U.S.
NCL 1979) DIEFEB AFCEIZ DWW T, WMAITHE U7 E &R 217 > Tz,

1-3 405 - RESM

ENA O FEE G ZEIC BT B ATEBAEBREDERIZOWNT, LTFICE LDz, 725, TDI
KO8 2,4-TDA (2B % A FH A A T 1 O A E LRI & >k & 7 BEAF O FH il E 1L 72 0o 72,

1-3-1 #£#0
(1)t k

TDI %7213 2,4-% X 2,6-TDA IZRR O BFE L7~ hOAEGE « BAEFBHICET T —Z I35
AW AY RN

(2) EBHY
@ TDI

TDI OO G2 X AL - BAFBHRBROT —Z 13500 ho7-, TiOENREIC
B TH AR T D EEITZRD 5TV,

BREEE (2016) (2L % & Fischer 344 7 v MMERESS 50 PB4 1 #E & L. 2,4-/2,6-TDI (80:20)
Z1EZ 0. 30, 60 mg/kg/day, MEIZ 0. 60, 120 mg/kg/day O & T 106 #[E (5 H/H) %ﬁﬁ%ﬂfﬁé
A5 L7k &, B6C3F1 ~ o AMEMES 50 JC4 1 BEE L. 2,4-/2,6-TDI (80:20) % M
120, 240 mg/kg/day, M 0. 60, 120 mg/kg/day > F & T 105 #f (5 H/H) gﬁﬁ%Uf‘XHTQ’%—‘L
TRBRTlT, WL b MERE D B THIR T BT A o 72 (NTP, 1986),

@ 2,4-TDA

Sprague-Dawley 7 v bt 10 PCA& 1 #£ & L, 0, 0.01, 0.03%D#EE (0. 5. 15 mg/kg/day)
T 10 EFRE S L, ROEOMS 4 PCE 2 HMRRE SR, 0.03%8E TRERE W)

R OAZ /2P, FEME K ORR ERETICE T 28 83O 27 97 (Thysenetal,,
1985a),

Sprague-Dawley 7 > M 8~10 VL% 1 # & L. 0, 0.01, 0.03%DIEE (0, 5. 15 mg/kg/day)
T 10 ARRAE G L5, 0.03%HE CIRE IO A E2ME], B LR EREROEREDA
BB, R EERRHICB T 2B FROAERBD . MIET A M AT 0 SREOAERK
TaRO, £/, 10 HEOKREGZIZ 11 BEOETE SR 25T 72 FZRTH 0.03%FF O R
FREBREROBER B THIIAZEICHD L2 E T, MET A FAT o U BE LKL 7208,
M35 F O FEEFE A VT IR ILABEIZE > 7= (Thysen et al., 1985b),

Sprague-Dawley 7 v MiE9 DA 1 #E& L. 0. 0.03% DI (0. 15 mg/kg/day) T 10 i [H]
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IRARH G U726, 0.03% 8 TIREH MO, KR LAEE R O F OB ICHEEEEZR
B, v b UMIROENE GIIREORERE, BoOME, 22ib) Aabhiz, £/, 7 ke
TFUREE A N EITMTE. BRERTHARICELS . BREKRTIIAERILE -7z, 51T 0,
0.06% DYRE T 3 MR G Lz EBRTIX, 1 BERZRICIEEERMOME], FE EEEE
OO ICHEZEZNZ LI, —E O/ b IS 2 i g RN sz, 3
T IR IR BN R DK 20% . K 1201389 60% £ T L, KB AR OFAXTHE &1
DINERAEREICHEML ., RO RO EREIT 2 F2L M L7, ' b UM TIX
Zefafb e E OB/ E L3 2 B ALT- (Varma et al., 1988),

ZIHORRN G, NITE (2008b) K UBREEE (2008) 1% NOAEL % 0.01 % (5 mg/kg/day FH
24). EU RAR (2008) | marginal LOAEL % 5 mg/kg/day & L C\ 5%,

ZTDfth, 24-TDA (2K 5T v NERIGR~DEBEBIZONTIX, 7 v MZ 24-TDA % 28
mg/kg/day ODHET 15 » HRR AL L7 BR CHBEOZEME N A Sz (Stula and Aftosmis,
1976. EURAR 7>5 ¥k 5| ) , —7J5. Fischer344 J » MMEMES 50 PEA 1 BEE L. 0.0.0125,
0.025% D & 40 . 0, 0.005, 0.01% D HETE HIZ 63 MR G Uiokh R, HiE
DEFEEIT BT 72 o 7= (NCLL 1979) L OHELH 5,

F7-. BEEE (2008) Ik D L. 24-TDA O~ 7 AT DA AEFEMEIC SOV TIE, CD-
1 ~ 7 &M (50 PT/EE) 12, 0. 150 mg/kg/day DM ETENE 7 HEH2S 14 H H £ Tk
O#eE U725 58, 150 mg/kg/day BET 17 PCASBETC L, 4 JECHPE, 11 PCTERWILII A S
o, HERITAEIELS . REFMOMHCHAEREOBNICAEEEZEZRD TN, HoLTF
FROREICITARBET o T0 EOWEDH D (Bioassay Systems Corp. 1983, Hardin 1987),
ZORERNG, BREAIIARERO LOAEL % 150 mg/kg/day & LT\ 5,

1-3-2 kA

(1) ek

@ TDI
TDI 2 N &2 L7- & bOAFE « BAREICET 27 —Z2 XG0 ho 7,

@ 2,4-TDA

2,4-TDA HMOBERICHT 27— 213/ oo, ¥=bnr b= (DNT) KO
TDA & TGO F@E kG L LioEST — 2 B3 F o,

EU RAR (2008), NITE (2008b), Eg5i4 (2008). WHO/EHC (1987) 2k % &, Y=}Ftum hb
=Y (DNT) KOV 7/ kb= (TDA) T M2 VA VT X —FEORY L&
fEOHRMETHY |, B CAEREEENHRE SN TS, £, NIOSHYIZ X 5 Pl 7%
A TE bOEFERMEO AEEMEN R SR TTWS, £HIZG C T, DNT/TDA & T o
BT EE OATHRRIZ OWT, ZEEE 84 A, HEREH 119 NaxtR & LI FlELZ1T-
“o AREARFITIMABMGAT 6 » H A5 & L CENLIAT & LI D 2 BEIZSr 1T 72, DNT, TDA D
)P EE 13X OSHA ACGIH At N EEE D FFRIREELINIC & - 7 (REET — & 3 S FEIEANE) .
ERNC X D W IRATESR AT, ERE N OUEZNEIZOWT DT v — il (BefBE OFipE, 4
PES) . FEBATEOHES . MiE FSH JIE, K HBA O FIERBOMREZ I L 7ok R, 2

27 The National Institute for Occupational Safety and Health
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B, FERBRELCH BT SN - 7= (Hamill et al., 1982),

(2) EBHY

@ TDI

NITE #1H#1 Y 2 7 FEliE (2008a) . EREEE O&REL Y 2 7 A1 (2016) 1%, FFEO Tyl &
(1999a) @ 2 AR Z F+— 2% T (IR A LT,

MEED SD Z v b (6 M, 28 VL/EE) (2 2,4-/2,6-TDI (80:20) (R 99%LL E. CAS No.
26471-62-5) 0, 0.02, 0.08, 0.3 ppm (0, 0.14, 0.58, 2.16 mg/m’) %W A% (6 K[#/H, 5
H/AE) U7z 2 AR EERBR 21T o7& 2 A, FOEMIZHB VT, 0.02 ppm LA CHEICIRE
N, MERE D S BRI RAE DB NTED ST, 0.3 ppm CHEIZ S TF WO, M1EZ SEE 7
FEOIRYAL & RERENN, MEHEIZ SRR R O & B OB DT, AT
B L Cld, B, MR, HERIC TDLICEE L2 2 biZRd o7, £, ERE &7
AR, MEE, RABIMAEFIREIC TDLIC X 28I h- 7, FiEi ik, 3l
DERBEHIMIT N TORETHELL, F72, HFEICEHAE L2 —BREOZ(MITA BT,
Fi #8236 T, 0.02 ppm LA THEREIZ &2 OGN, 0.08 ppm LA b CTHEICHE D RGALOF
BN Z 7R L7, 0.3 ppm C., MEZ 88D O TR O B /2 ¥ & 4= Uiz, Fi 84 o MRk
(2. ZRBLAT 12 W ORGP REEIIG 2 £ U2, ZO®%EE L, #EIC iR LELE O
MR TERL., #EB DR b ENBlE ST, AFHICE LT, REFE, HIRFE, HERIZ TDI I
B L 7= id e oto, £70, AEHERE, RAMMMEAEGFRBICEEIT L0272, F )
Wik, BEICEE L —MIREBOZLIZBIEZ I N> 7203, 0.08 ppm UL BT, =3I
¢uwgﬁmmﬁﬁ$0ko%ﬁam\:m%w#%wg ﬁ%%%fi%ﬁﬁf@ommm
TR HITZDT NOAEL IR L7, AhE EREE TROLNRNST-D
T, AfE#FNED NOAEL (3% Er@03mm92myﬁ)f%0 —Ji. F2#%1% 0.08 ppm
TIREIININH 2~ L7-0 T, FAERFMD NOAEL 1% 0.02 ppm (0.14 mg/m?) TH 5 & fim L
TW5 (Tyletal., 1999a),

F7o. Tyl b (1999b) 1%, FReDRABMERBREIT - 72,

Sprague-Dawley 7 » hiff 25 )Lz 1 B£& L, 0, 0.02, 0.1, 0.5ppm @ 2,4-/2,6-TDI (80:20) %
BB 6 H 2 HATNR 15 H £ T (6 IFfHl/H) SHE7#ER. 0.5 ppm B TREM IR E DS
REHMOME], BEREORED ., —HIREBOZEN (R E O R LHRA 2/ N ayt) B8
HTeh, BERBERRLI IR OMER, RESICEEIT R o7, IR TIIAE RN

TR DT ERITH IR0y > 7228, 0.5 ppm BETH 5 SEHHEDFALIERLE DFER N
AREICHEM LU, 2h bRy FHOIE, 0.5ppm TR R ORI R EBEN A5
Nz Ems, ﬁ@%&@%i%ﬁ@N@mL%Olmm&ﬂﬁb\&ﬁk%ibﬁ%%@
K OME R ITFR O D2 EfEGR L7= (Tyl et al., 1999b),

@ 2,4-TDA
A U7 #iPH TR R L D AR AR B O W TOFRIIE o T,

F 2R AR R & DA BRI K BB O BRI OFE RICONWT, UTICE & o7,
16
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K[E ATSDR (2018) Ti&. TDI % invitro 52 DIRAEM B L O LEN 7 O i inm R BR 2N T
OHUBHEORRENG LN TV, WEFCTER L Lo V7 Ik b0E LT
5. 2. invivo RERICEWT, ~ T ABIRT v N ORER TGN & B2MEOR R NIRTE L
TWHDITxE L, & NGk Gu oy R ag #aliR, /IEGRUR K OV ek B AR (RS 2R
TGRS RN 5TV D (Bilbanetal., 2004) , L)L, 2Dt kDO F{E)E &# (TDI0.007-
0.016 mg/m®) DOFAAE TIX, FTRE L IERBERE & OOV ER K ORI RISV TR FH#
MICTREEE TR I N T2 E LTS, oMz, T 7 L— KO TDI % 5-30 ppb D
TRKRMICE MIRB L TEZRMDT Y o kE W3 Xy N7 vt A ClE, FERER
EOMICAEBZITRO HivZed - 7= (Marczynski et al., 2005) & L T\ 5,

NITE O U 2 7 FEHE (2008a) Tix, TDI X, in vitro RER CTlI, F AIF 7 AFEDE
{5128 8R 2 Bl (Ames 3UBR), ~ 7 A U VB O s 129984 BakBh . CHO #ifa, & K
KRR Y > 7 SER oD Yo (R B g 5 BR . CHO S 0 fifi ik Y (2,45 1R 22 a5 Bk 0D 45 il D 5k Bk TR &
AL, Iz Tk FRMM A MEKD DNA S10)WrkR HEUR & O 7 it DNA % V72 DNA
PO IR HHERBR TR 2R L., invivo RBRTIX, A vt a Y a vz oS HESER
BRCHtEAE RTN, U AL Ty NOZYMEIRMERD/NMERBR TIZZEMEEZRLTV0H & LT
W5 (F1-14, 115, ko T, BED invitro DR THMERENH V. B ZE A= in
vivo DR CHBEMERE N H 5 Z &5, TDI ITEEHEEZ AT L0 LM+ 5 & i L
TWb, 723, TDI OBEEEMHEX, KEKISLUTAER L Mo D7 2 v 7e EORISARK
MZEDbDEBEZLNDELTND,

N 2R EEIC B W T EE S - B s R OfE B, 2,4-TDI 28 Ames a2 [5 & O8
in vitro YO R B R EREMECTH - 72,

# 1-14 TDI @ invitro Ef5H4ERE  (NITE, 2008a)

WEBYE AEY FE B 2) SCHR
R % (2,4-TDI: BB A SAESE | (LED X 720 NITE, 2008a
2,6-TDI) HID) -S9 +S9 | kv —%k3IH
FRAST T A HYTFL o |125-1,000 B Andersen et
TDI (80:20) | TA98, TA100, TA1538 VIRNTT | ug/plate T lal, 1980
TA1537 L — hEs%& | (LED, 500) _ _
AT T A 125-2,000 _ o, |seeletal,
DI (80:20) |.TA98, TA100 7L — bk | ug/plate 1999
TA1535, TA1537 (LED, 125) — —
e e
;)%gfgk HFAIF T AW 4-2,500 Anderson &
ix:;;‘%i 2,4-TDI TA98, TA100, TA1535, | 7 L — Rt | pg/plate ND — | 'Stvles 1978
) " TA1538 (HID,2,500) yies,
AR F T AR 50-1,000
2,4-TDI TA98, TA1537 7L — hE | pg/plate ...t
TA1535 (LED, 100) — — Seel et al.,
—— — 1999
AAIF 7AW 150-4,800
2,6-TDI TA98 7L — ik | ug/plate - +
TA1537, TA1535 (LED, 300) — —

17




BB E AgY WES 2) SCHER
R R (2,4-TDI: B B SLEEE | (LED E 72 i NITE, 2008a
2,6-TDI) HID) -S9 +S9 | kv —%k53IH
~ AU RE . 50-150
2,4-TDI I L5178Y Z’gﬁgfg il ug/mlL + o+
BAR 128 TR i (LED, 75) McGregor et
5):2.{}@ al., 1991
T <2 Y N fE o 10-150
2,6-TDI M L5178Y ’fﬁ;ﬁ il ng/mlL + o+
TK*- TH (LED, 25)
E | + -S9:
-S9: 24 [§fE] | 0.0023-0.18 .
+59: 1.5 B | ug/mL m:gaakk
TDI (80:20) | & hORAHIM U > /YK +  +
% 48 . +50: Norppa, 1987
B [ 5% 3% | 0.011-0.092
Ll pg/mL
, (5% % R
Yoo (K5 | 2,4-TDI CHO il 3 “9: 10 IF 300-1,000 - -
# (L 94%) il 9.2 Hgﬁgﬁ ug/mL
6.0;)5—31000 Gulati et al.,
2,6-TDI 5 RE ug/mL 1989
(3l g > CHO i i -$9:10 W& | (LED, 600) + —
99%) +59: 2 P fi] - +59:
160-500
ug/mL
Mt F344 T v FRMRESE
7
N R 3 P Al i AL 2
?N’f'ﬂ;q TDI L e, g | 0-50-50.00 —___ND_|shaddock et
N R B Y L l., 1990
K GREI | oy e 1254 ug/m ~ o |°
3 AFnraT b _
Y ND
DNA £ 8] . W e 37°C. 2 B¢ | 2,400, 5500 Marczynski et
m TDI (80:20) | b b ZRAY M [A i Bk i La/mlL + ND al., 1992
DNA #4 Y] T R °
i N 37°C 0., 10.4, 52 Peel et al.
Wr Je OV | TDI (80:20) | DNA 1 mg/mL N ° . + ND )
m (3.25 mM) 10, 20 47 | umol/mL 1997
e #8 IF [
-S9: 48 I ] Maki-
) N g +59: 1.5 K¢l | 0.0018-0.092 _ _ | Paakkanen
TDI (80:20) | B RARFHM Y 2 o8H G e | e/l andNorppa,
il i e ggﬁﬂjﬂ%ﬁﬁ 1987
57 R AZ A ) w H
)
2,4-TD! 5 T W ] 5.065;91;;?_ Gulati et al.,
e !\ ’j e ™ —
(i 9ag) | CHO M 2 1 i - +59: 16- * 1989
500 pg/mL
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BB E AEY FEER 2) SCHR
RERZR (2,4-TDI: B B SLEEE | (LED E 72 i NITE, 2008a
2,6-TDI) HID) -S9 +S9 | kv —%k53IH
+ -S9:
50-300
2,6-TDI - ng/mL
(4ot 7 > CHO i i ﬁ%ﬁ? il (LED, 50) + -
99%) TR - +59:
16-1,600
ug/mL

ND: 7—47% L
1) LED: J/MERE; HID: R XEERE
2)+: Bt —: B+ AE. BBRMHE (B . LEFEECHRENRLG - 5EF. ETFICH T TRE

Lt

3) CHO #iif: F v A4 = —XA/NLRXRS —INE B KM

# 1-15 TDI @ invivo B{=FEERB (NITE, 2008a)

WBRYME Jzp- ) SCHR
REA %R (2,4-TDI: R ERAL B ALFR 2% {4 (LED ¥ 7= 1% FEER 2 NITE, 2008a &
2,6-TDI L) HID) R &1V
fEtE4 | TDI(80:20) | ¥ A mi = [ #O#ESE (8 | 0,15000 ppm . Fgulrman
PEBE | (FLEE 99%) Vaunx K) 72 1§ [H (0, 18 mg/mL) ngli'
- - 0,0.05,0.15
TDI (80:20) ';.;le;; A ?%é’?@ ppm (0, 0.36, -
1.08 mg/m?3)
INEE 0.005.015 Loeser, 1983
N ,0.05,0.15 ppm
TDI (80:20) Z,%Drgf/ml;* > f&g%% (0,0.36, 1.08 —
mg/m”)

1) LED: JR/MEFRE; HID: R XEERE
2)+: Bt —: 2%

@ 2,4-TDA

2,4-TDA (Z. in vitro TITMIE I & 28128 A BB T SO MMM L W Btz R L, B
LBV MG C b B s T 2ERA R Yefa R L

Afigk Y S IR 224 (SCE). AN EH] DNA

A% (UDS). DNA ##55, DNA fAMKIE A E OB #EE 4 ~T, —J7, invivo T, T o
ORI EM, RIEMTRETHY , vV A TEMBRELFHE TR LR o7, BEX
IFMEENEEGICL Y~ D ZF#iC SCE, 7 v M T UDS, 7 » MiFhs, Bk, FLIRSE T
DNA AT L 72 Egav B fmmtE s ST b (DFG/MAK (1993), EU/RAR (2008). NITE
(2008b), OECD/SIDS (2006), WHO/EHC (1987), E#%4 (2008), CalEPA(2015)) .

FFEDOE R A HA LT, NITE (2008b) (% 2,4-TDA |1 nmtt2 A9 5 LML T\5, EU
RAR (2008) (%, HIEIC X D in vitro/in vivo DBFPERE BRI FS T 2,4-TDA 2B RFMED T
T =3 (RO Y 27 OwfgetE) 208 L, #AKEG LT v FORETDNA &
OB TR AL TND Z &N D AT ~DZERERIER bR TE 2 & LT 5,
DFG (1993) A AIkIC % L CBEHEEZ FF O REMEIF R TE 2 e LT 5, EOfthod
FEhE (WHO/EHC (1987). OECD/SIDS (2006), Bgii4 (2008), IARC (1987)) 1%, #EimwiE
WZOWTHE R &2 R T 7y,

2,4-TDA O ERBIAFMERBR O R % T 1-16 (in vitro) X U'F 1-17 (in vivo) IZF £ T
RLT,
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# 1-16 2,4-TDA O FE7R invitro B EHRAR

<
FER D STk
HECR AREAL B AT S AE S
—S9 | +5S9 (B1HL)
FAIFTAE | Frqo% 100 LS, 1985
TA98 2 _— g Jolate - + (NITE, 2008b. E3H545,
TA100 Vi He/p — — | 2008)
LA F Furlong et al., 1987
TA1538 2aR— g 307'?;?20 - + (NITE, 2008b, BREZ4,
ik He/p 2008)
AU 100-3 333 George & Westmoreland,
TA98 2 _—3 g / Izllte — + 1991 (NITE, 2008b., ERHE4,
B Vi He/p 2008)
Ames 5 ~2500 (5-9-)
TA98 700 (S-9+) - +
ug/plate
. . ~5000 .
TA100 LA UF Jplate — + Toyoda-Hokaiwado
2N— g 55520 5 et al. (2010)
g T IEPA, 201
YG1024 % 200 (5-9+) — 4 | (CalEPA, 2013)
ug/plate
YG1029 5000 - +
ug/plate
~ A NE 58.5-1,000
R + p—
HMAE L5178Y/tk pg/mL
~ DAY R
%Hiﬂ?ﬁ Y SE 58.5-1,000 B B
%
— KL | pg/mL Coppinger et al., 1984
i sz | L5178Y/hgprt ’ ’ .
%,ﬁj -~ 2 7% (CalEPA, 2015; B,
YA CHO #ifa 2,000-6,000 " I 2008)
AT3-2/tk pg/mL
CHO #fa 1,000- - -
AT3-2 /hgprt 10,000ug/mL
oo | R FEREEALEE | 2,000-6,000 Brennan & SCh'SiE';,l?97
4 Saccharomyces o /L — + (NITE, 2008b; ERix4E,
cerevisiae SR112 He 2008)
5 _ Loveday et al., 1990
Y ;LH‘ JL A ! g Pary
% RO CHO i f; L 13/7mt’920 + + (NITE, 2008b; BRiE,
HE 2008)
fili bk Y _ Loveday et al., 1990
1 R AL 68- , i
BARLS CHO Hif ?5 LR | 4 6/?711'680 + + (NITE, 2008b; BREE4,
A3 HE 2008)
DNA # {5 | EpiDerm® 3 KEfH /AT
(= A | Reconstructed I 5% L ~1600 i Reus et al., 2013
F 7 w & | 3-D human Tete=a Ay pug/cm? (CalEPA, 2015)
~) epidermal cells T oA
DNA £ 7 M it DNA 5 000 - ~ | citroetal., 1993
L A5 AL T ’ (NITE, 2008b; BriE4y,
LS F U d(Ge) ug/mL — —
2008)
AU d(AT) — +
7 v b F344,
Furlong et al., 1987
DNA | AF#bia " , ’ .
' e - ; BB,
Rk 2,4.[4C] L= LR | 30-300 uM + (NITE, 2008b; BREE4,
AR 2008)
VT IV
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B W NP

_ . AR 2 STk
BB R R s e RE 5 T s e
_ e | PN TE P AR
}% v N AT A B2 F 2 | 0.01-1mM I ?Ceglr:;fezoeltsa)l., 1979
(L :
_ e am | PYTE PE AR
}%‘/ ~ WA BEIC LD n
15 PEAE 0.01,0.1, 1.0 Butterworth et al., 1989
= E M WATE R | mM (CalEPA, 2015)
DNA &k | B FOIRAITHIRD | BRI & 5 +
(UDS) 1H AR
SO 7w MH | PNTE MR Ramos et al.. 1991
KeEEF M KE) | B I L 5 | 1-100 uM + (CalEPA zoi's)
RS- A7 A e 1H AR ’
Human HepG2 P LE T% s 0.005-5 Severin et al., 2005
cells RESRIC & 5 mM * (CalEPA, 2015)
1E AR ’

a) — :fEME. + B, £ BB, NT: REET, BB (B BICHERNELG-EHEE&IE. L TFIC
ST TERE L=,

# 1-17 2,4-TDA ®E72 in vivo Bz =R

R | BWER ; SCHER
ZRE AL = TER -
% o HRRA R St i S B1F5%)
F344 rats, 0, 50, 100, 150 George &
male and Bone marrow me/k — Westmoreland,
female polychromatic | & il g/k8 1991
erythrocytes (NITE, 2008b; £&
PV? rats, 150/,k225, or 300 + K54 2008
male me/ke CalEPA, 2015)
. Peripheral 30-240 mg/kg, Morita et al.,
E‘ZE MIC& | blood JE RN % 5- harvested after 24, — 1997
reticulocytes 48,0r72 h (CalEPA, 2015)
62.5, 125 or 250
mg/kg (2 dosings), or
F344 rats, 250 mg/kg (one
. . + .
male Liver dosing), sample Suzuki et al.,
hepatocytes ok harvested 3, 4, or 5 2009
days after dosing (CalEPA, 2015)
250 mg/keg,
SD rats, harvested 3, 4, or 5 +
male ;
days after dosing
MR Bone marrow Rothf t al
othfuss et al.,
rSnDaIe rats, polychromatic | & Hl# A ;g(:j:wf/kg/day for — 2010
erythrocytes v (CalEPA, 2015)
50, 100, or 200
i +
F344/DuCr . mg/kg (.dOSEd twice Takasawa et al.,
. Liver o at 24 h intervals)
ICrlj rats, s il % 2010
male hepatocytes 62.5, 125 or 250 (CalEPA, 2015)
mg/kg (dosed twice + !
at 24 h intervals)
F344 gpt Toyoda-
delta Peripheral o 125, 250, or 500 ppm B Hokaiwado et al.,
transgenic | blood cells L for 13 weeks 2010
rats, male (CalEPA, 2015)
25 mg/kg/day for 28
. . days, or 50 Narumi et al.,
gtl'sc?n(j? hlge;toc tes SRR O mg/kg/day for 5, 14 + 2012
! P y or 28 days; harvested (CalEPA, 2015)
24 h after last dosing
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o N O

R | SRR STHER
R RE % a) p
%= Gk BR R SR 2 HE e GEI%)
50 mg/kg/day for 5
. days or 14 days; or Takasawa et al.,
Crl:CD (SlD) Bone marrow | e 1y 25, 50, or 100 — 2013
rats, male | erythrocytes mg/kg/day for 28 (CalEPA, 2015)
days
Liver DNA (gpt +
mutations)
F344 gpt Liver DNA (Spie Toyoda-
delta lver L pi RAITEE L 125, 250, or 500 ppm I Hokaiwado et
.. ;- | transgenic selec'gon of - for 13 weeks al., 2010
B A5 1 Gt male  |.deletions) (CalEPA, 2015)
A Kidney DNA B
wR Oz (gpt mutations)
e F344/NSlc-
Tg gpt delta | Liver genomic .
. Y 10 or 30 mg/kg/da Sui et al., 2012
transgenic DNA (gpt o il % for 28 daysg/ g/day + (CalEPA, 2015)
male rats, mutations) ’
male
Soares & Lock
Tk ’
~ U A . 1980
B e Deasa) o 0,40 me/ke/day — (NITE, 2008b; B2
Ega ML 2 HIH s
i ICR WP Bi4, 2008
- WHO/EHC, 1987)
— 25, 50, or 100 Rothfuss et al.,
?E'\;,Q ;E gD}\ Liver DNA BRI % 11 mg/kg/day for 29 — 2010
L days (CalEPA, 2015)
. George &
;ﬂ:— 7 v b Westmoreland,
DNA | F344 JH Al oy 0, 150, 300 mg/kg (+) 1991
e (NITE, 2008b; £&
- i44, 2008)
JF ik + La & Froines,
7>k FLI o + 1992;
DNA | F3a2 i JERENEE S | 4.1-2046 ug/kg &) (NITE, 2008b; 5
£+ Jii (+) 545, 2008)
I Tl + Delclos et al.,
519 7> b LR BO&ks 0, 10, 40, 80, 180 + 1996
F344 J (TREH) ppm B (NITE, 2008b; B
T HiiE 544, 2008)
i(z;fj g - Parodi et al.,
j'fﬂ( E Swiss B B JEIENEE S | 9,18 mg/ke + 1983
7 (CalEPA, 2015)
i
a) — :BEtE. Bk, (+): BENE
1-5 EMAM
1-5-1 #0
(1) E K
TDI K OF 2,4-TDA I TNZ 2,6-TDA 2R N Z%82 L7z NORBAMEICET 27— 213G 60

o T,
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(2) ZBrEY)

@ TDI

MERE Fischer 344 Z » N (50 DL/#g/ %) & L. #EIZ 0. 30, 60 mg/kg/day, HEIZ 0. 60, 120
mg/kg/day O F& T 2,4-/2,6-TDI (80:20) % 106 #R] (5 H/AH) FRHERE 05 L= 58 AR
BRNE S v7c, TDHE 2 — RN L THREG- L7es, a— i oks & TDE ARG L
TEY, EZEOBREEIXZT v bORET 0, 23, 49mg/kg/day, HET 0, 49, 108 mg/kg/day & #
E STz, £ 1-18 (9 & 5 ICHED 49 mg/kg/day BED Bz FRLAE THEAHERE (9/50), HRMEME + 7
HEPIRE (12/50), TS R HIILIRAE (7/49), MED 49 mg/kg/day LI b D FECILIREE + K Tl
FRIEE: (49, 108 mg/kg/day T 4 25/50, 21/50) . Hefisk CHERAIAANRIE (49, 108 mg/kg/day T
%% 6/49, 2/47). 108 mg/kg/day Ff TR O IEGMERS T (8/48) DIAMELIZAH BRI

¥ B (NTP, 1986).

5 1-18 2,4-/2,6-TDI (80:20) O 106 ;@AREF OB EICKEIRBAMERBRER (V)

K 0 mg/kg/day 23 mg/kg/day 49 mg/kg/day
KT
R A 3/50 3/50 9/50*
e AR 0/50 3/50 3/50
HRHERE e PO A 3/50 6/50 12/50*
eSS
I J55 A e 1/47 3/47 7/49*
i3 0 mg/kg/day 49 mg/kg/day 108 mg/kg/day
FLAR
HARNESE B2 TRE AR o 17/50 25/50* 21/50*
TRk
A I e e i 0/50 6/49* 2/47*
JHF Nk
JR IS s i 3/50 8/50 8/48*

*EH A EESH Y (Incidental Tumor Test)
ANTP (1986)IC L5 &, M TRUEMKRBTHRAEL W b ARMREAR LT

MERE B6C3F1 ~ 7 & (50 PL/BE/ ) & L. KEIZ 0. 108, 202 mg/kg/day, HEIZ 0. 49,
mg/kg/day O & T 2,4-/2,6-TDI (80:20) % 105 @[ (5 H/H) 5&HRR O&KE L= BRICE W
T E 1-19127F & 5 12D 108 mg/kg/day A C I & JE + 1L 4 A E (5/50), FFAR A ARIE (12/50).
FEAMAARAE + 23 A (15/50), BEME D >3 JiE (16/50) OFSAEREEC
VIS DI AR AR RN 2 > 72 (NTP, 1986),

# 1-19 2,4-/2,6-TDI (80:20) ) 105 AMEFBZE OB EICKIRENAMRBRER (THX)

1 0 mg/kg/day 49 mg/kg/day 108 mg/kg/day
(355
1 A E 0/50 0/50 3/50
1. N ifn. & A 0/50 1/50 5/50%*
JFF Mk
JH 400 e i e 2/50 3/50 12/50*
FERIE A3 A 2/50 2/50 3/50

23
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i3 0 mg/kg/day 49 mg/kg/day 108 mg/kg/day
JF A R R PR A8 A 4/50 5/50 15/50*
18 1 %3 %
MY N 10/50 17/50 16/50*

HEEFIA EZSH Y (Incidental Tumor Test)

@ 2,4-TDA

WMERED F344 Z > b (Fe 58 50 DC/RE/ME, xFRREE 20 PT/RE/E) 1C 2,4-TDA % 103 J# [H{R &Y
B b U T2 3803 A ek s i S 4172, 0, 125, 250 ppm (9. 18 mg/kg/day) % 40 #E[H &L L 7=
EZA, REMINOBEE MDA LN T-o, &5 &% 50, 100 ppm (3.7, 7.4 mg/kg/day)
WCEE Lz, To#%, (KAERIT S0ppm % 63 HE&KE Lz, @mHERITEFERMETLE
7o, HEZ39EE . MEX 44 B BICRBRAEF T DU o7, BHEREORRINEELIL, KH &
TIXMERE & & 79 ppm (5.9 mg/kg/day) (103 JEH]) . = M &/ETIX, #ET 176 ppm (13 mg/kg/day)

(79 #[H) . #ET 171 ppm (13 mg/kg/day) (84 HH) EEE Sz, £ ORGSR, HETIX 79 ppm
LI TR FRRAHERED . 176 ppm THEMIAEA A & 72 13 IERE B O R AR M AR bz, —
77, METIEX 79 ppm DL B CREBAEICHIREE (FLIRBRIE £ 72133 A) 234 L7 (U.S. NCL,
1979; Cardy et al., 1979; EU-RAR, 2008), 3% 1-20 |[ZIJEGRAEME L2 R~

# 1-20 2, 4-TDA OSvh 103 AR SHERICH T AES R ELEE (U.S. NCI, 1979)

79 ppm 176 ppm
i3 0 ppm (5.9 mg/kg/day) (13 mg/kg/day) Trend test*
(10338 E) (79#E)
JF A AR 23 A 0/20 (0 %) 3/49 (6 %) 6/50 (12 %) N.S.
JEA RS A 7o IR A 0/20 (0 %) 5/49 (10 %) 10/50%(20%) P=0.014
SR iR e 0/20 (0 %) 4/50 (8 %) 5/50 (10 %) N.S.
FLARIRIE £ 72 XS A 0/20 (0 %) 5/50 (10 %) 5/50 (10 %) N.S.
B2 A i 1/20 (5 %) 15/50* (30 %) 19/50** (38 %) P =0.009
B2 N e A g 1/20 (5 %) 1/50 (2 %) 3/50 (6 %) N.S.
79 ppm 171 ppm
i 0 ppm (5.9 mg/kg/day) (13 mg/kg/day) Trend test
(103 H) 8438 H)
RS A 0/20 (0 %) 0/50 (0 %) 3/49 (6 %) N.S.
JERAEA A & 72 RS 0/20 (0 %) 0/50 (0 %) 6/49 (12 %) P =0.008
L e 1/20 (5 %) 34/50%* (68 %) 38/50%* (76 %) P <0.001
FLER DS A 0/20 (0 %) 9/50* (18 %) 8/50 (16 %) N.S.
SLERBRIE £ 721323 A 1/20 (5 %) 38/50** (76 %) 42/50%* (84 %) P <0.001
BT A 0/20 (0 %) 4/50 (8 %) 10/50* (20 %) P =0.009
B2 N e A 0/20 (0 %) 4/50 (8 %) 0/50 (0 %) N.S.

a: Probability level (Cochran-Armitage test ). ~ N.S.: not significant
® ok JREHZHIEEZZH D (p<0.05 or p<0.01, Fisher exact Test)

HERED B6C3F1 ~ 7 A|Z 2,4-TDA % 0, 100, 200 ppm (0. 15, 30 mg/kg/day 2 : NITE
2008b DHAE) D HET 101 BB G L 7-3RBR T, 100 ppm LA _EOMEZ AR A DA
BN A Bz (0, 100, 200 ppm BEDORAESEELIXZZEI 0/19, 13/47, 18/46), D
fih, Mz, MEREDOREOBMINEI & & IS A, & RIEE, U o 3L [ o34
B BT (Sontag, 1981; U.S. NCI, 1979. NITE, 2008b L ¥ W31 H), T 1-21 [ZfEERAE
B % 79,
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£ 1-21 24-TDA DI YR 101 BEEEBRESRBRICE TIESREEE

(NITE 2008b &Y =X5|H)

100 ppm 200 ppm
Vo (15 mg/kg/day) (30 mg/kg/day)
JHF A A AY A 5/20 17/50 13/49
Bl A 0/20 9/50 6/49
U >R E/ A 1/20 15/50 8/49
It 6 e/ i, A AL R 2/20 10/50 12/49
100 ppm 200 ppm
0 ppm (15 mg/kg/day) (30 mg/kg/day)
LAY 0/19 (0%) 13/47* (28%) 18/46* (39%)
DI TR 2/19 29/47* 11/46
HRATFNAEEED D
1-5-2 IRA
(1) e &
@ TDI

ATSDR (2018) O L B a2 —{Z kb &, MFERFEII TIL TDI IZFAL L7 R D AT A
SNTWARWR, 3o0adk—h CKE, KE, AVv=—7T2) TRITULZ 74— L3
W DIEEBEZME LI 2 A, LMEEEHEOMIN AL TDI 2iE & ORI EIEMED 7 H
SNz, Lo, WIS TDI OFE B R ERBHEEDOT — X - LT\ Rho Tz,

AV x2—=FTOR) T LE T —20E T (9 #F7) T 1987 ELIANC 1 420 BE M
ENT=HEE 4,154 NExtBRE Lizadr— AT, ¥R T I (SMR) OF R BN
170 < AL RERLE (SIR) OF BN EZ R~ L2 G S 7eh - 7= (Hagmaretal., 1993, &
Bi48,2016 L0 WS, F72, 1958~1987 42 1 HLL B/E M S 9@ 7,023 N % x4
ElL7zakr—FRETH, TDI OFEERNA Y A7 OBEINZBELE L 722 - 7= (Hagmar et
al., 1993. EEEi4, 2016 L v —ki5IH) .

AT TV RERY 2= VAOKRY 7 L& 74— A8ETE (11 » 1) T 1958~1979
26 r AL EER S = @7 8,288 A& XI5 & LIZfiA TlX, SETIZ 2V TiE 1958~
1988 4, M AT DUWTIX 1971~1986 FDT — X & FHWTHoHobt L=, = OfER, k5@
(2,464 N) THENE2 A (SMR=2.71:95% ClI:1.00~5.95), fifi2sA (SMR=1.76;95%CI: 1.00
~2.85) ICL D ERIIAEICEN T, FTo, LMEFEE CITEER A (standardized
registration ratios (SRR) = 3.22; 95% Cl: 1.05~7.55), MzHEA3A (SRR =10.24; 95% Cl: 2.13~
30.24) | fifias AL(SRR=2.33;95% CI:1.36~3.73), & figi’d A (SRR=4.49;95% Cl:1.22~11.46)
DRERBAREIZE DTN, BUEFBHE CIIAEEREIZIA LN T, ZDOXHIZH
BIRD A DIEN LT EE (o > Te D, BREBERE & OFENA NN -T2 & k7
B o 2R — N NIEGDS FRAFSE GER] 20, <t 80) TIIAHXT Y A7 OFEREEINILR D>
el b, ORI U LE T x— ABE TGO TlIMEOBEERN G o T B R 1 H
H2E0E, TDHZ LD D TIE 2L BEZR Sk 5 b0 &5 % 57z (Sorahan and Pope,
1993. BRE4, 2016 L W —WkBIH) .

KEORY L& 74— 2BETE (4 7 F1) T1950~1987 123 » AU EREH S 1L
T8 4,611 NE%G L L-F84E Tld, 1993 4EKF TIZ 316 AN LTV, 2%
DODANOZS EICLIEEREDO SMR ICH BRI A>T, LcL., RAIDOEZEND ORI
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FHTHET L L, I5FEBOFETHY X IH (2 A) O SMR (8.63) 1TH EITE N2 7273,
FIEEN D72 <, B B W20, HETHIZ R &1 L TuZ2uy (Schnorr et al., 1996.
B, 2016 LW —kBIH) .

@ 2,4-TDA
2,4-TDA O AZEFBRIZ LD REBAMICE TS hTOTFT—Z XG> T,

(2) EBEWY)
@ TDI

MERE ICR ~ ™7 A (3~4 ik, #fE: 90 VL/EE; ME: 89~90 PL/RE) (2 2,4-/2,6-TDI (80:20) 0. 0.05,
0.15ppm (0, 0.36, 1.08 mg/m3) % 6 B§fl/H . 5 HAEDHE T, 104 HREW A (25) ZFE L.
Jifi & B e 2 B de 34 BR'E - MRk OO I BRARMR AR A 24T o 7 BB T, b BREE L IRIRBERE. SR
JEREDFETRIT, £ 4, METIL 78, 70, 70%, HfETIL 60, 77, 74% & HEITKAF L2 iT
o Te, FEE - KRR OIEE OR A SE K OVE S 2 P REE L bl L7255, TDI & 5128
U 72 ESE O A INERE D HivZer > 72 (Loeser, 1983; NITE, 2008a).

HERE SD Z > & (6~9 Wfin, E: 104 VT/RE; #fE: 104~105 PL/#f) 12 2,4-12,6-TDI (80:20) 0,
0.05. 0.15 ppm (0, 0.36. 1.08 mg/m3 % 6 ME[E/A . 5 A/EOMEEC, 108 MM () F7=1%
110 @[ (BE) WA (2F) FFE LB T, il 8lEiEte 34 288 - Mk OB/
R ZAT o T, RBRORE R, R, IR, ®IREFOETRIT, &4, HETIL 65, 67,
71%, HETIZ 68, 75, 64% TH V., ARELELITR o7, £z, KB - ARk O LR O34
H R OVEE 8 e o BRUHE & PRl U 7= 5 5. TDI & 512 B9 U 72 S O % AR HEINITER O B v 72 s
-7z (Loeser, 1983; NITE, 2008a).

@ 2,4-TDA

T L 7-FiPH T 2,4-TDA OWARFEIC L D2BNBAEBIZO N TORBHRIIHE LN L) -7
23, EURAR (2008), ECHA (2018 access), CalEPA (2015) IZiREH#& 512525 7 » + 103 1%
D AMERER (US.NCL 1979) % —A X T ¢ & L T AICHE L CEBNFEHE 21T > T\ iz
(1-1-2% (3) WA @2,4-TDA =),

1-6 ZTOMOEEHEICET 51EH
1-6-1 £ARNES (KARERE)

AKEBTETIE, MARBIC L AEENEMICOWNTIZ TDI, BORZEIC L DEERNERICHON
TIZTDA 2518 WE & LT, ERNEMEZ E L DT,

728, TDHZOWTOARERT — X213, M (iR, JR) &Ko LilEsE TDA & L CHl
ELTWS,

TDI X, WARK CTREREZEIND &, HONTWILEiL5H, ATSDR (2018)I2 L 5 & | 2,4-,2,6-
TDIREWM % & MW AR L= 2 KD EE (Brorson et al., 1991, Skarping et al., 1991)(Z 331}
%5 E % 24 28 BRI DR TDA L~ULIZHEESE b b TIERARBZEED 20%LL ESRIY S

26
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N5 ERHEE L TWD A, IEMERT — X2 13E 5 TWhewy, NITE(2008)ic kb &, v o>
#— LEE T O 5584 & x4 & L7-AF%E (Tinnerberg et al., 1997) (2B W\ CILEY > 7L %
Bk oy fift U CiliglfE L7= 2,4-F7-1% 2,6-TDA Z I L7-fE RICESE, b M ARBE L
TDI o =i (TDI 2 & MMZW AR L7-KFD TDA O Mg dl]) 12 10~21 B
ELTW3,

WA RTE DB S TDHE, MKIZBITL, ~E/rbey, TAT7 Iy, JAET
FogELFES L. MIMEZ T 5, ATSDR (2018)IC k% & . 1ppm @ 2,4-TDIl % E/LE v b
(21 H 3, 5 AW AZRE LI-ERICKEWT, Eo TDI HRA~E 7 v Bk %
BHELZZ s, ASH TDHIEMICB W T PIcBIT L, i CITmiGEAEH 5
IR MERO MBI 2% L ~E 7 m e A L, AIINEEZ KT 522 & 4R LTWn% (Day
etal., 1996), % 7=, NITE (2008a), ATSDR (2018)IZ & % & | Kennedy & O 4L (1994)I2F T,
Z v MIIBEEPERNAR CHESR U 7= 2,4-TDI % 4 WS BT U772 /55, b o i 6E o KEB
4y (14~87%) 1XIMIEIZ /A L, T D 95 H D 97~100%7° 10kDa LA b DA KE 4y + & OfHIE

(REATMIET VT 2 v &2ETe T0kDa Z > 237 BHNK) & UCHEAE LT, B UARZE s
T 0.821 ppm O fHPE RN IARFER 2,4-TDI % 4 BRI N (BEYS) 28 U BE D& B o Af
R E PR AER, FEEEH D OB RIL, KJE TRICHE <. WICEIE., HLE, M
DN @ o 7o s Blg. Mk, O, TP, BRIV o bt sz, £72. R
e IR, HNEY T OEED 41%7% 10kDa LA E O AR E Sy FHi43 2, 28%74% 10 kDa LA
T OS5 TR S, B FESICIE TDA BNEEN TV, ZORFRIZ, WMAREL
72 TDI O —HRAY, Wi &, BROMAIAF, 8 D W IXENEY ORGE ~ DN H Lk B L i E)
THICRENARE L THIZEEL, BEOHNRE T TTDA ZAEKTHZ EREBLTNDS
23, Kennedy o (1994)i%, WA S#v7z TDI S HIZBET HA1IC, KUEWN THEMEE 1 & Kt
T57-0, BATIIEADMENES T8O TDI AL LTHRiBEhZ L EBLZ LTV,
T, INOHDORERMND . WARREE TRE I TDI XN TIEAINATE A2 £ 72 (3 RS
TV, HEHED TDA N ERREAERY TRV EEZERLTWD, Z0ELEE, TDI42 T v b
VHRERE 85 U725 A 3R PR O 35% 3 EHE £ 72137 & F bk TDA 725 7= DIZ%F L,
e AR U 72356 IERE TDA TR H S v T KE 0 S ER o3 i D F 5K 72 > 72 & v~ 9 Timchalk
5 (1994) DHFFERE RS L XEF SN TE Y, TDI 1T BRERKIC IV EREN R Z L &
RLTWD (K11 28) . JEic >k, NITE (2008a)ic L5 & I ~ MZ [C]2,4-TDI
DK 2ppm (14.4mg/m3) % 4 FFRIW A2 L, %5 48 I LAN O R 2 1 <7 A5 2 %
PR RN HFIZ B G T EE D 47%., 15%., 34%723 AL S 4v, PRSI IS sRIT R S v7e o
7oL OWENDH D (Timchalk et al., 1994), Z OAFFEIZ 1T D HSRE D IR Fh P O - 1x, WL
AZBRIETIX 20 B TH o7, £/, TDIZW ALt N TOHMHIZ DN TIE, 2 DDk
BoLZr7x—hT (2K TDHANERE X, 4 %0.4~4 pg/m® ¥ 7213 10~120 pg/m®)
\ZC TDI T #ER ST F7 8 DRV 7V WINK R L1212 2,4-TDA, 2,6-TDA OE &
I 24T o T RE R PRI ERIIE, 2,4-TDA Tl 5.8~11 HE. 2,6-TDA Ti% 6.4~9.3 HI[H
ThoteZ LA ST A (Lind et al., 1996. NITE (2008a) 7> 5 @ — ¥k 5| ),

2B, TDI 2RO CTERELEZBAIE. TDIOA Vo7 32— FENKE RIS LTCO, %
FAEL, 7IEERD, ZOEE, TDlI OIREMMENE A Y 7 R— FEEBIIK G S T
TDA I8 0 RoFT WA, EENEWESICIE—2DA V7 32— MERMASRENLTT I v
2725 EEBIZHIOTDI OA VT Hx—FEERIELTAHY T LTRRY T LT IR
79U (Yakabe et al., 1999; Allport et al., 2003. £&5i4 (2016) K& OY NITE (2008a)7%> & D — k5| M.
1-1 &), ATSDR (2018)I2 LD &, oAV Iy LT7RAR Y v LT iE, BE TR ST
(CHEFERICHEE S LD, F72. ATSDR (2018)i2 k5 &, TDI #8@flk 0 &5 L-5Aak. 8§

27



A w0 DN -

© 0 ~N o o

10
11
12
13

WO BBREREE FTTDI 225 TDA, L7, R LT RNERISNAMEANSH D . TDI 2 1
WICERBEINTZHAT, PTHRET TAERNE S TFEREEL. VL T7TBIORY UL T 2
Bt bELTWD,

WA CH, CH,

N=C=10 NH,
| —_—

ﬁ?ﬂ{xiﬁﬁi’ =
CH NH — G0 — 46/ 5 NH—C0 — %R o+

3

N=C=10 itk
(R0 HEH., E8E)

N=C=0

REAPET

CH,
NH,
FHFILAbEk
, (BaMtD Rask
miEEENT
NH,

24 LT YTy (2,4-TDA)

CH, @71‘11— G:}—NHQ CH
Ni N
1 |
o

23]
o
"

4

H

co
N NH
| -
o 7 SNH -0
L mﬁ CH:" Jn
(DIKYSHLT )

B 1-1 2,4-TDI OEMIZ T 5 E2REHRE (NITE, 2008a)
GALDA T — NEPNEERNGE G LA LG EERT,
QDA YT — NELEREG D FICHEST D ARERD D)

2,4-TDA OFE AR TOREIZ L D b MEERPEMIZOWTIE, A L7-fM THERITE
Siiripolz, —J7, B TOREOREE TORBEIC L D ERNEMICOVWTIE, LTO#E) T

H D,
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7 v MT ¥C-2,4-TDA 3 mg/kg Z Bil#e 45 L, 48 KffHl#4 & CIRABE L 72 F5 5. [BIIY
FITHEG-ED 93-97 %, JRPPEMIFIT 64 %, WIRITH 70% TH D EHEE S 4L, AR T
BRI NIz 2,4-TDA 1T LK WINEND Z EMRBH LT/ > 7= (Timchalk et al., 1994. CalEPA
(2015) L W Z“5IH), 7 v FER= T ZRIZEBIT D 2,4-TDA OHSAIT DWW TIEL, FROREK S
DN ONTIE IR EEN 72> 72 M3, 1C-2,4-TDA HaFetE 77 mglkg % MEREN# 5L 7=
#E (Grantham et al., 1979. NITE (2008a) &% U8 CalEPA (2015)7> 5 —R5IH)» 5. 2,4-TDA X%
W%, EICHFIR & BRI, Gy il BlE, i, D, RERZFIC LM T2 2 &R S
NTWb, £/, 7 v M 2,4-TDA Z5EHlR 05 L 24 BEf#% OB —H A28 1T 5 2,4-TDA
BB IEF DR oTl (2-5%) 2 LD f 1 &FE L2 24-TDA ITARRNICIZE L EFRE L
RN T & AR S U7 (Timehalket al., 1994, CalEPA (2015) X 0 — Wk 51 ), #& 1 TR L
72 2,4-TDA OARHHZ DWW TIL, D Wistar 7 » ~, NZW @ %% Dunkin-Harvey E/LE v
T 2,4-TDA 50 mg/kg % B@Hil#E 0 5 L7, 48 WEE LAPNIC IR FPIC gt S 7= AR 23[R 8
&7z (Waring and Pheasant, 1976), 7~ DR FINE, 6 FED 7 = /) — /UK (58D 57%)
Lty 3OV a UBIRAIRNN-Z7 V7 v =K 34%) KOV EOREIIKD 24-
TDA (0.1-1.3%) MMt S iz, EREDIE, 47 8F LT /-2-7 /-3-E Kuf v L=z
YTHY, WNTATEFILT R /-2-73/-5-t Ref hloy 5B Kaxi-24-U7
R M ThHolz, lZ, 3-BE Ke%-24-U7 3/ Ml 6-8E R X -24-07 3
J R ot ENT, N-BE Faxo 7 2 UK T 2 ) ZRERK IR SN o lz,
Ty b, UHE, EAEY MTEBLZERRBEWIL 5-8 ReX24-07 1 ML= T
& 7= (NITE 2008, CalEPA (2015) X v —¥% 5| ).,

—7J5. 2,4-TDA ZJEVENE G L 1=88 OREHT W Tk, D NIH-Swiss ~ ™7 A Fischer
7w MZ, ¥C-2,4-TDA MM 77 mglkg A MERENIZEEE- L, 24 KR T D MC-EERAb &)
MEE SN, RAAGEOREHDIT~ TV A TREED 20%, 7> FT21%ICHYL, 7>
TIE AT BT KR, 24-TT7BEFAERETHLDOICH L, v U ATIEAFALEOREHFE~
DR Z L BT, S UATOERRIWIE, 2006 47 8FAT I )-2-T I )&
BER, 4T FATI)2-TI ) My 24-OT v FAT I ) ZEEFBROIETHY . 7
v T, AT FAT I 2-T ) by 24T ®FALT I MLy, 4T EF L
T 2-T I EREFBDOIETH Tz, v~ T AL Ty hORFOENL, ~ T 2Dl
WBITDN-TEF NV ET AT =27 —BiEEE AT VERIENELS., R#thE L TREE
Mz /B DN B 5 b & LTW5, M, MEgmaEs, #nFhn, 580 10%, 7
N a AR, U AT 17.4%, 7 v b TIiX 7.5%, Z AN R E O KEME DR
BN EEN TN, BRAMEERT 2V ORIGHEREw & SMd N-E Faxo 7 2 U1k
RN-B a7 I MRIIRE S e olz, TOEME LT, FEFITKEEIED D55 BE
AT S ENEICEN S S T2 b EBE LTS, £, 7y FTEL AL REY
A-THFATI)2-TI ) Ml 27 F AT I ) Mo d, BNAMEICEET
HEEZLNAHN-E Faxs 7 I FEIEIN-BE FaXs 7 I ROAEREREWZD ., BB A
PHRBRICBW T RAED Ty OFTREBRAMERRNST-DOTEHARNNEBLZL TS
(Grantham et al., 1979. NITE (2008a) Xz O* CalEPA (2015)7> 5 Ik 51 H).

PLEDRERN G, 24- bV DT I OERRBONET X 2 Ko7 2T b, AFLHE
DOEALEOG, HEERE Ra X fbMISTHDL Z N RENTZ 24- M2y VT IV D~ T A,
7w MIBIT D ERREREZ M 12 125RT,
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24V TEFAT I

ERERE
CH,0H COOH COOH
NHCOCH, NHCOCH,
”_ ST =
FTHEFAT 3
2-F 3 fﬁE‘ﬂ#
NHCOCH, MHCOCH, I\HCDCH,‘
-1-'7-: 5-.-'. ,-' 'E.
Ct CH,0H
NHCOCH,
"4-75'_'_ 4_"4_7-f7' .-'1"-_:;-
NHCOCH, NHCOCH, NHCOCH,
CH,
NH,
| 4 PR PT I
/ b
CH, CH,
NH, 215
3 H Sk FoX
24252 r O O 24T 2 | S
FH NH,
CH, CH,
NH HH,
AT EFEAT I S 2T E 2 3 LT AFAT 2T
3 o%L - 5k Fo¥ v
o OH
NHCOCEH, NHCOCH,
)RR

X 1-2 2,4-TDA OB BT 5 2B (NITE, 2008b)

NITE (2008), CalEPA (2015)iZ &% &, 2,4-TDA X, O F-IXEENKREOSEAE, &E
BRI bLFEL LTRTICHHEES R S,

KED B6C3FL ~ 7 AT ¥C-2,4-TDA ZIEEN I 5 L 7= R T, &5 LIZHEEED 49 %7
B 5% 1 REICANIC, 52%7% 24 FEICANICIR I HRE S vz, #picid, 5% 2 R =
T RRITR E S e o 7223, 16 Wi % & TIZ 20 %, 24 WEfE & Tl 22 %23 PR S
7o Fio. 24 FERILINICPER I HEH S 7 T RE BT, 52D 1.25% Tdh - 7= (Unger
etal., 1980),

> NIH-Swiss < 7 Z & Fischer 7 v k2 “C-TDA Mgt Z B £ 5 L -1 O Kt e
DR & PR 2 bl L 72 EBR T, & G% 8 R ETIZv U ATT75%, 7 v b
T 50 %%, 24 REEFZETIZY T AT %, 7> hT74 %R RPICHN SN, EPA~D
PEHX 2 HEI T~ ATIL2%LLF, 7> hTIX 15 % CTH-7-, T _XTHMENDET
DORFfIL, ~UATIL2 HE., 7y hTlL6 HFTH -7 (Grantham et al., 1979),
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Mk F344 7 v BT 2,4-TDA ZE N5 Li=iBR <. JRIPPEIEE 3R 5 HEICKRE L.
BEMED 1%, 3mglkg #%5-Tid 4.6 K], 60mg/kg 5 Tl 8 Wil TdH - 7= (Timchalk
etal., 1994),

1-6-2 AlEH
(1)yeh
@ T1DI

NITE (2008a) (2L 2 &, 1978~1980 EDRIIA Y w7 L & > 7 o — K T8 chlEE¥E
HIZ TDI JFR D Z1F L F 7213 Bkiaik U CatE RSz SNz 7 @E 20 A& %412, TDI #FER
JE & fnyE TDI FFE IgE HURAM, & 2 W IXAidgEE & o BEME RS RGT S v, [UE X %EZR LT
XM DEAL D722, FEVI BHIE I N7z, 20 AHFD 4 AD FEVIL 25 20%i%
DL, HEEEDIR T RRD BN, D5 HD 3 AD TDI ¥ 58 IgE HUIRM A &0 - 7=, fiikk
REENEDLLT, BMERZ R LEAMERES 0 A0S B, 1 AXEV TDI £ IgE HLikff
ERLI, 2D OFERNG, BYERFEIC X AMMEEIK T & &\ TDI F5 5 1gE HUiR{fh & o
WIERHERH 5 LfEsm ST 5 (Karol, 1981. NITE, 2008a L 0 —¥k5IH),

@ 2,4-TDA

WHO/EHC (1987)IZ K % & | 2,4-TDA Z REITREAEERT 5 &, Bl W@k, MRz L,
BAEICEV A AT BB MEEFED,

(2) 1%
@ TDI

NITE (2008a2) 2k % &, HAKEIZL D TDI @ LDs?®®i%, ~ 7 AMETIE 4,130 mg/kg, M
Tl 5,620 mg/kg (Woolrich, 1982), 7 » b Tl 3,060~5,110 mg/kg T - 7= (Harton and Rawl,
1976; Woolrich, 1982), 2,4-TDI @ LDso (%, 7 > kT 5,800 mg/kg Td o7 (Zapp, 1957), WA
FRFE|IZ X D TDI @ 4 KEf#] LCso?l%., ~ 7 A TiX 9.7 ppm (69.8 mg/m?), 7 v h TiL 13.9~49.8
ppm (100~359 mg/m?), 7% ¥ TiX 11.0 ppm (79.2 mg/m?), E/LE > FTiX 12.7 ppm (91.4
mg/m?) T& 72 (Bunge etal., 1977; Duncan et al., 1962), 2,4-TDI Z# A& 5 L7277 v FDOH
WCBWT, BRERMSUNIEE Y BMEREZE U E0REL H D (Zapp, 1957).

W NZEE ClE. 7 v M 2,4-TDI 60 ppm (432 mg/m?®) @ 6 WFfE G T LA - 7273,
600 ppm TIIFETL L7z, LT LI2T v MDD 5 o1 & KIENRD Hiv/e (Zapp, 1957).

@ 2,4-TDA

NITE (2008b) 12X 5 &, O E5I12X D TDA @ LDsold., ~ 7 AT 350mgkg, 7 v b T
73~300mg/kg T&H Y (Izmerov et al., 1982; Loser,1981; Weisbrod and Stephan, 1983), W A\ %
\2 &% TDA @ 4 B[] LCso 1, ~ 7 AT 24~30 ppm, 7 » ~ T 180 ppm #A (Blades, 1976;
Izmerovetal., 1982) T o 7=, 2,4-TDA D~ T A, T v b, THFITT D aMEERIT. &5

28 Lethal Doseso (23X £t &)
29 50% Lethal Concentration (-3 sEIE )
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REEICBD B3, BRBERICAT 58, EEHE T, EEIAH, R & OB 2 P s
SRHH TR, 2R, FERAREEERE LTF T - LE®ETHDL, ROKETlE~Y
A, T MOEEOBREO I & RIAE, BIFEKR, MiAKE, "ARETIIUVA, Ty b
B SRR 22 ERFRD BTz, A PANEZ 0 B AR EIT, R TBWTHEETH > 7205,
AX TPFTHERDOOLN, Ty b, TR, /Ty FTIHEHETH -7 (NITE, 2008b),

1-6-3 R - KB - SUEICHT DRI - BEERURMENS

(1) At - R

@ TDI

ATSDR (2018) I2& 5 &, b FRUEMICI W Tk b BURRIENITKETH D . Z ofthic,
TDI EEF T30 TR R B ORI & A ST b,

@ 2,4-TDA

T MV I e ORI, REICK U THRITRMER B 0 | REIRR ., AR AR
T, IR E UCREICHERT D &, RIE, AR, KEBKREZEZTZE03HY, b a—L%
W N3 &gk, R IR #E A D = Rl REME AN S D (WHO/EHC, 1987), L2sL., 2.4-TDA D%
BREN 69 2 B2 M ONIRAIITEPELZ DWW Tik, OECD A R T A ZHE> TiT> 72 2,4-TDA
O AR AL BB TR L 22 v o 7o GEREARBE) & o i oz, HREMEZ: Ld 2 W T
ThdEOHRENHD Z LD, 24-TDA ITEE L ORI Z RS20, HDHWER LI &
LCHBETHDL EEZHND (NITE, 2008b),

(2) REAEME

@ TDI

TDI (21X S - KOERAEMEDR S 5, JEIES L7z MZxt9 2 3H# (Butcheretal., 1976, 1977)
IZFBV T, 0.005 ppm TILHREE DOEIIH DAL > 7203, 0.01 ppm D 15 53 [H ##E CTKGE M
EROLNBE ST, UL, BIOWsE (Carroll et al., 1976) ([2X 5 &, K VIKEED 0.001
ppm (0.00724 mg TDI/m?) 15 43 M 288 1T X U Wi B SUR 58 Hiviz, TDI #&FF i & i B3 4E
DERRIZOWTIZA S22 TRV, B — 2 JREE T 0.02 ppm Z# 2 20855 TIENE B0 U 2 7 753
HbEEZ LN (Dilleretal, 1987, BREI 2016),

PEMM/ESS (1992) 1%, ML P4 Vo7 F— M (2,4-/2,6-TDL: CAS No. 26471-62-5)
T, ROERAEMEME S 1 BE (ARCK U CH D DICBIEEDN H 2 WE) . RERIEIEE S 2
B AR L TBELLBEERD D BN WE) [T LT,

NITE (2008a) (%, TDI (¥t MZxf L CThip B2 RIE S &, FERERRITINE & RE 2RI EME 2 o
L. BHEREXR, RBHEMERSERREEZETDHE L,

@ 2,4-TDA

EU RAR (2008) 2k D&, HixREERBLIOBBENRH HHBH 40 ATy FT R MEE
MaL7-E A ATORFIX2,4-TDA ITx LmWA ESZME (67.5%) %~ L7- (Kleniewska,
1975. EU RAR (2008) 76 @ — k5| ),

F7-. EURAR(2008) 2k 5 &, EAEY b TIRAZHWZ 0.1 % DMSO WKIZEHHE R
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LA RIETIE, BERSIEA B iv7e 2y > 7= (Allied Chemical Corporation, 1978) 2%, E/LE v
cEHWwi~vf v ~AB— a7k (Magnusson Kligman test)  (F5ERE © BN 0.5%., FHK
50 %) TIE, #BEE25% TOMEIFELIZIDY 10 T 10 TEABMERIGZ R L, BE 5% TO
2 [ H O T 10 PTrf 5 PEABEMES S Z 77 L7z (Kynoch and Elliot, 1977),

UbEDZ Lnn, 24-TDATEIEEA D L STV d,

-7 ERERF

1—2—1 (1) IZ/RL72BY, TDI &, 5&f#E O GIZ X 2% AERBRICB W T, T
S WIS AR OEMN A SN2 &, TIARC 2 XD & MR L TREBAMED ]
MRS 2ME L pEEN TS, L, ACGIH (2016) 1%, F o t¥EHIC A 7= TDI @
BORBEICLDEN AL, BNOBIERE TS TDA ITERTHHD & L, %A
MG Z A3 (b b & ORREMENS NI ZRE TORP AN RS NTZWE) L LTn5,
Flo, 1—4—2 (1) IZRLE@EY, WARBICESESET —FIX, TDL At RERA
WMETHDZLEXFFTHDIC+H5TiEZRY, 1—5—2 (2) IZRLZ@y, WAFEEIC
LD ot E AW RBB AMERERICIB W TS, TDI B G- BEE U 7= IS 0 8 A B I8 8
Sieimnotc, U bEZEESE 22D & TDI OFEBAEFIZ OV TIL, TDI DAL FAOMEE K O
WEEBEL, BRERKEICRFNTI2LERD D,

NTP (1986) 1X.7 v MW~ 7 R Z& ok O 28212 X 5 TDI OFE DS AMERER (NTP, 1986)
&L 2,4-TDA OFEN APERER (US NCI, 1979) SRERICHB VT, AWML EEo e 7 7 A
ARFEICTH-T=Z EvD, TDI OFE O #FIT L DDA, 2,4-TDI B SV CTAER L
7224 TDAICK DB NAERTHS & L=, 7. Sielken H (2012) X, 7 v R KO~ &
ZHWTERROZ&EEICE D TDI OB AMRER (NTP, 1986) i TNZ 2,4-TDA DIFEN AR
(USNCI, 1979) 2B 2 EHHEL ., B N SHEEOREMHEIZONT, 7O,
DA EH R R AT 2 325 L 7= S, TDI OG5 X 2B N AEEIL, TDI HEHAEDOK 5%0
TDA ICEWMENT-ERTHDL L HHALNIC LT, TOMBICESETEE ST, TDI DFEMN
AMEIE, TDI B G5RF ORI TFICIER Sz TDA (D7p< &t TDIRGHAED 1% 08 EH) &
DG4I HNOERMEBRSE TR S L7 TDA ISEIKT 5 & LT\ 5 (Sielken, 2012),

TDI OBREMEIZ DOV TIEL, A D in vitro 3R T (FFlZ S9 mix IRIIKE) TH -7,
L7 L,ATSDR (2018) KON NITE (2008a) (B W T HEEINTWE D, 2D OFE R,
BRI E & U CHE L7 TDI 285k BR EfEHRC IR 5 L CAER L7 TDAICE Db D LB %
b, 2,4-TDA ARIT, FFEEEEERR CHE, FomEZHWROKEICL %N
ANERBR TR AMED U EHr SN2 D, T oA LIV TDI OO &FEICLDY
A S AT A TR O3 AR RNT BRI B IR D5 VX HE N TAEM SN2 2,4-TDA TH Y |
ZDBRFNEN . T oI A O TS AR T ICBE S L CW D ATREMENR B 2 vl

CalEPA (2015) (2L % &, TDA OBEGEMER OB AERICIE, 2L OFFET 2> LF
R, AREHEME LB & Bbiv b, TDA OIEMEILIL, IRAHEEE (mixed function) 7% o & —
VIZL27 2 7O NKREILIZE D B2 5, 2,4-TDA TiE 4 D N-AKEREIZHE S O-T
TFAICEY 4T P XTI 2T MmO R I REREME IR D
(Cunningham and Matthews, 1990), 7 > k TiX, 2,4-TDA ® N-/Kf#{tiL CYPIAIZ L5 Z &0
A I TV D (Cheung, 1996), ZiLH OFEFE(X, TDI K 2,4-TDA Ol & H 58 s 1
LIRS FLBRBREE D in vitro BB TEMERBRICE VT, S9 mix MBI RN SO Z &
ZEMT TS,
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in vivo RRFMERERE LCO F3d4d gpt delta N T VAV 2= 7 Ty haeN)TF— a3

THZLEEHME LIZAFSE (Toyodaetal., 2010)IC35 T, U.S. NCI (1979) (Z & 53828 AMERR
B BR B R 0D fie v B2 250 ppm & A &L 500 ppm Z i R E LT, 2,4-TDA % 13 @R
fHEE G LI, PRI W T, gpt LY Spi 8 BAEFE O A B /R BEMMAFE O H v, & DTN
MIRETH %S GST-P MR b A RZICHE M L=, —J5, U.S.NCI(1980) T L 20 AMER
BRICB W THIRE O, W ol « MikicB W THRBAMERRD 52> 7z 2,6-TDA
IZDOWTIX, 2,4-TDA & [REROE BIEECHID AREOHMTIFED bphoiz, [T v
AVxz=v7 Ty hEHWE Sui & (2012) 12X D 28 HREFRHROBGRBRICEWTH,
2,4-TDA 2LV I T D gpt 28 BB XA BT L7223, 2,6-TDA (2L - TIXE ML 227>
Sz, TIHORERIT, 2,4-TDA IZL DB ADPHALNCEBLEMEFCEL D Z &R
LTHEY, 2,6-TDA & DOEWIL, invivo TORBOHEIZL D Z L EZRIBLTND,

IEBIEEMERN AT DT —A X FDO—o & LT, MlaEENET N5, 2,4-TDA O
N AMERER (US.NCIL 1979) I8\ T, BET v b R OMERE~ o A (2 M IR S 0 % A= 540
DO BT, EURAR(2008) (2K D&, T MIOWTIX, YRS AMRER (U.S.NCI,
1979; Cardy, 1979) % & LR M2 b P RBIF O QGBI W T, MERECITIRS  (ITH
faDBAREESE, IBALE) BB O LN D, IFREENFEGERAICBEET 2 2 & A0R
BEN=bo0, HEEROCHFENADRD ONTZOIFHET v hORTH Y | FFEENSREAE
L7~ o 2T FEEENRO SR 72 2 E D, 2,4-TDA 12 X 5 P30 A TR E
NEFET D AEEMEIZIR V& L=, L2>L, EURAR(2008) (21X, B6C3F1 ~ 7 A~ 14 H i
SRRSO #5388 (White et al., 1989; Burns et al., 1994) (ZOWTOMENR SN TEY ., 50
mg/kg/day DA B & CR B~ S5 BE O HIfREESE DS/ NEHROEIZRO HbND L LTS, 7
v b RO~ 7 A FREE K OFE DS APED RO BN T- 5B o & 5 B O T /L o R AR
MEEE2 5L, HEEROHEDAOEZHEICITERE (T > TR) RbdHEEZL
NON, ¥ VAR T OMEPAETICE, HEENFGT L ErE 2o, UK
V. 7 v RO~ T RZH LI 2,4-TDA OFFREN AMEIZIE, BEEEOMIZ, FEBEHNE
LG5 ERNRBEnTc, 7220, BENRD bR Ofifigs MR L
Tl MEFITERD G TR,

TDI B AR INT-HE. 1 —6 — 1 ZIRLIEY . (KN CIEAIMETE RS £ 72 (0 H
FIETH Y | D TDA N ERRBERD TlXenWEEx N5, £, TDI 2~ T A KW
7 v MW AZETE LT invivo /IMERBROFERIFEMETH -T2, b DOFEET, TDI OFA
BENE FTHLEMTOLHL D RERAME RS RhoZ LICHBELTCWE EEZ BN
776

TDI W A5 LI=8G, MRERA BN L5, B MIZEBWT 8h-TWA 0.0012 ppm
(Clark et al., 1998) & % X 0.0019 ppm (Diem et al., 1982) @ TDI #5212 L ¥ FikEEEIS T 233
D HTEA, ATSDR (2018) 2k 5 L, KIE TOERMRIENZ DX — LR 5 RN THDH, TDI
2 LD HHEEE IR P IZ DWW T, MElE EMFENITHOIL T2y, Clark & (1998) 12X 5 &
JFSEER T 1% TDI ORERSNEMEIC L2 b DA 5 L LT b, F7=, Loeser 5 (1983) ™
<7 AA~D 104 B A (£5) ZFEABRIZBVT, 0.05 ppm (0.36 mg/m?) LI LD & T,
MM IEME SR OIE D, BN Z NERE XRPBO b, REHELZSZET S
LV BERETTURATIIREIZENLN D D000 LILRWA, ¥ T A THLILCRIE TORIEMEZE
fbd, BZ6< B hTH TDI OWARBRIC L VFRINTZARBERSH D, 72720, TDIO~
U ASNDREMWAZFEIZLY . BFEEOMNW RIS ORARMARD 5 TWRN T L
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5. TDI DWW AZBIC LV FRINDEIE TORIEMEEILIZ. BB AITHE O < 2Tl
WEEZ BT,

1-8 FEUFHENEH

AEEMFHOCIE, VAZFHMIET1 — 2 F IR EORE | IS SN TnDd B0,
RORBEBWTIE 2,4-TDA OF EVEFANME., KO ARGEICE W T TDI OF EMFHLHE
L7,

2,4-TDA O NFFRICL VRO ONIZHmIERED 5 B, b BT NSV FAA & M
EBIMETH ST, ZDT2, 2,4-TDA (2R D AEVEFMEEH OO OF—2 27 4 L L
T, B LG ORAEBE N EROSEKRRH Y . EURAR (2008) 23F—2 47 ¢ & LT
BHLTWET v MENAMERBR (USNCI,1979) #BR L7z, £/, =2 FFA v Mo
TUE, ARBRCHEMBENEZ b o TRAERM LSO 5 b, B A b iR A E 7
(IR e OIS 2 D AT FLIRIE S (FLARIRIE £ 72133 A) 2 BIR L A F VAL &
Maf L7z, 723, 24-TDA (TBIHEEZ AT 5 Z LR MR SN2 &b LW EITRE
DIRVERAMETH D L5 %, AFMEFMME S L THRELE2E (22T 10° TO VSD
(mg/kglday)) ZHHTHZ L& LT,

1—10F(Z, HEOMMAL A E T ITIEGIERER ., RO, MEOFMNES (FLIRRIE £ 721X
INA) DFAESEEICIE S BMDBITRE R 2~ d, T OSSR, BMDLyo (X, HEDRFHAEA
Ao TSRS B Z S U T 3.706 mg TDA/kg/day (Log-Logistic), M FLIRIE S (LR AR IE
F I A) IOV TIE 0.159 mg TDA/kg/day (Log-Logistic) & 72 o 7=, ZiLH OfENHEH
L 72 VSD at 105 (BMDL1¢/10000) i%, 454 . 0.00037 mg TDA/kg/day (FFHIIRAN A & 7= 15
PEFEET) . 0.000016 mg TDA/kg/day (FLARMEES (FLARMRIE £ 7213205A)) Th o 7o, Kl Clx,
I 0 AR FLIRIE S B Sk 0 A EVESEAE 0.000016 mg TDA/kg/day Z £+ 5 Z & NZY TH D
&I L7z,

bt NRUOEWICEIT D TDI O AZRBZIZ L2 8MEEED S L, RbEZEOEH T R
RA Y M, MRERICH T DIERBAEETH 72, 1-2-2F|IRLZED, TDI OWA
RBEICIDE MZBWTHEEIK TARO N TE Y, ENADOMBERIC X 25V T
b, RN EEWFMMOBIE L 7t o Tnd, LIzh-> T, KFHlZHB W TS, TDI O AZ
TICBET 28 EMFMEEHOT-DOF—AX T il LT, b b CTHgEEK T2 5
U7z Clark B (1998) F721% Diem & (1982) & K DM A RN L 7=,

Clark 5 (1998) OAFFEIZIHWTIL, #@EIC TDI FE 4% TW RV HEHE O FEVIE KO
FVC O K OZ3E 013 o i BEK T 12 &3 & . LOAEL % 0.0012 ppm (8 KEf—HEI0
FOPH B (8 hour-TWA), Zt7h— M RROEHRBIRE) & Lz, —F. 5 EMBHL
7o HiIlA & 28— MHFSE (Diemetal., 1982) (2Tl FEMEHE O FEV1 & O FEF25-75% DK
TFIZF-3 &, LOAEL0.0019 ppm, NOAEL0.0009 ppm CE¥ZFZEE, Wi iud 8h-TWA) T
ol WTHOIFFRICE W T H AFIEFR D LOAEL Th - 7278, 2003 EIZHE S 72 Clark
b OBNMFHA (Clark et al., 2003) 2Lk 5 &, BRAOMEN HEFHRD FEVI L NFVC DT
#E X TDI &% & OB IE /e <, HERBRHETAHAONTMEIZHEIRTEEG LR L THo72 2

30 Benchmark Dose (\WX> F~v—7 K—2X)
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ENFER SN TS, L7z -> T, Clark 5 (1998) OHFZEIZFH VT, LOAEL0.0012 ppm LA b
TR LN MR TIX, EMAREECERnWEEZL SN, —J7. Diem 5 (1982) @
FFFEIZ DWW T, B & Y Hughes (1993) OIBMMAFZEIC BT, FEBEH O FEVI K OY
FEF25-75%D{K FIZ#£-35 %, LOAEL0.0019 ppm, NOAEL0.0009 ppm CE¥JREFBELE, VW Th
t, 8h-TWA) MEXE TXTEY, EPAIRIS (1995) (2L 25 L, Diem 5 (1982) DI THE S
72 LOAEL 0.0019 ppm T2 b AU 72 IEMRIEE DO NSRRI T L~ b3, FERRIEE o Nl (2 K 2 fili
BRI P LN LD REWVWE LTS, 2L a2 BEE 2, R CiX, NOAEL 2155 Z &8
T&E7- Diem & (1982) DA F¥F—AF T 1 & L, £® NOAEL % 1T TDI DWW A RFE T
ROAEMTMEAEH T 52 R RYTH D B 272, RFMiTix, FFZ%ED NOAEL
0.0009 ppm (8h-TWA) 7% iHifgi ZF i 1E L 72 0.0009 ppm x 8h/24h x 5d/7d = 0.00021 ppm (T, HAAL
HURARE 7.24 [mg TDUm?/ppm] % 2°0F . AHEFEFRE 30 (A2 10, FEEHIM 3 [5 B L
ToRIA & 2R — MFEZRILE 3 5729]) TH L72{H 0.00005 mg TDI/m? %, TDI O W A%
B X DA EEIME S Lz, 2 OfEIZ. Loeser (1983) ICk > TEH SN/, TDLICK D~
7 A % T 104 38 [ %N GRER 0 i & #2 4l (EE LOAEL 0.0089 ppm (0.064 mg/m?) LV & -}
SERVMEE 7o TEY | FRBR T~ 7 AZALNTERE COREEELNE N THEL S AlEE
PR SERWEEZ LD,

2B RFHIIZEBWT, WARKE O TDI FICBT 28 FMHMEE oM s LT, %
72 B8k % IR E 515 C TDI R EENE 2N G S N - B O FHEICOVWTL br 2T 7 ¢
TN S L. R A I REEOME 2 L, & Sppb (8-hr TWA) @ TDI & C
HoTH, FEHHEIZ FEVI DK FRRD LRV E Lz Ot 5O (2000, 2002, 2003)122
WTHIRFT L7z, 2D OHEIZHOWNTIE, £ DOAERELREICIER S N - S HBE OFMEE (B8
5544 (2016). ACGIH (2016). CalEPA (2015). ATSDR (2018)) IZBWCTELENTIETWHH D
D, BIHDOHE, b L IEFHMMEOEHEIITRERNH L E L UEH ST oz, T
o O, Ott & OS2 A FMHFANE S ORI L UZro 2Bl & L TiE, Clark &
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BT HEEFAGE RIT — & B OEH 51
i gn| 0.000016 - U.S. NCIL 1979
mg - 7 v b 103 HEFIEAER 53R (2,4-TDA)
TDA/kg/day < FEAE . MEOFLNRIER (FLIRIRIE £ 721303 A)

* POD : BMDL1¢ 0.159 mg TDA/kg/day
- #FtifE=BMDL10/ 10000 = 0.159 [mg TDA/kg/day] / 10000 = 0.000016 [mg TDA/kg/day]

PN 0.00005 * Diem et al., 1982; Hughes, 1993

mg TDI/m? - TDI #3&E T4 57 & Oniif & 22 A — i

- PR - RIS T

+ POD : NOAEL 0.0009 ppm (8h-TWA) D 3# i % & 4 (LA 0.00021 ppm (0.0015 mg
TDI/m3)

- UF : 30 (A AZ2 10, ##EEHIH 3)

- SFAAE = 0.0009 [ppm] x 8 [hr] / 24 [hr] x 5 [day] / 7[day] x 7.24 [mg TDI/m3/ppm] / UF
30 = 0.00005 [mg TDI/m?]
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1-10 £%& BMD fi##r

@ 2, 4-TOA EEIZ 512 & BRAAMHEE (NCI 1979) DS v M A R OIS

Dose (mg/kg/day) | N Effect
0 20 0 KT v MTES
5.9 49 5 BMDL10=23.706 mg/kg/day
13 50 10 (Log-Logistic model, restricted)
%% : EU-RAR @ T,5=14 mg/kg/day
(T10="5.6 mg/kg/day #H )
) FHEIX 2,4-TDA & L CTHi
BMDS 3.1
Model Name Restriction BMD1g BMDL g BMDU1p BMD1o/BMDLyg | P-value
Dichotomous Restricted
Hill 5.784 0 9.474 #DIV/0! NA
Gamma Restricted 6.017 4.044 9.487 1.488 0.912
Log-Logistic | Restricted 5.775 3.706 9.475 1.558 0.998
Log-Probit Restricted 7.291 5.657 14.252 1.289 0.241
Multistage Restricted
Degree 2 6.017 4.044 11.679 1.488 0.994
Multistage Restricted
Degree 1 6.017 4.044 11.586 1.488 0.994
Weibull Restricted 6.017 4.044 9.525 1.488 0.994
Dichotomous | Unrestricted
Hill 5.786 0 9.473 #DIV/0! NA
Gamma Unrestricted 5.765 0.268 9.508 21.541 0.100
Logistic Unrestricted 9.328 7.356 16.646 1.268 0.300
Log-Logistic | Unrestricted 5.769 0 9.475 #DIV/0! NA
Log-Probit Unrestricted 5.776 0 9.361 #DIV/0! 0.100
Multistage Unrestricted
Degree 2 5.769 2.374 11.649 2.431 0.100
Multistage Unrestricted
Degree 1 6.017 4.044 11.586 1.488 0.912
Probit Unrestricted 8.909 6.942 16.032 1.283 0.323
Quantal Unrestricted
Linear 6.017 4.044 11.589 1.488 0.994
Weibull Unrestricted 5.766 0 9.516 #DIV/0! 0.100
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Frequentist Log-Logistic Model with BMR of 10% Extra Risk for
the BMD and 0.95 Lower Confidence Limit for the BMDL

Estimated Probability
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@ 2,4-TDA DREEHREIZE DT v FEMNAMRER (NCI 1979) Ot v FELIRES

Dose (mg/kg/day) | N Effect M5 > YLERES BMDL10=0.159 mg/kg/day
0 20 1 (LogLogistic model, restricted)
59 50 38 2% : EU-RAR @ T=2 mg/kg/day
13 = e (T10=0.8 mg/kg/day FH %14)
E) AEIX24-TDA & L CTHERD
BMDS 3.1
Model Name | Restriction BMD1o BMDL1o BMDU1o BMD1o/BMDL1o P-
value
Dichotomous | Restricted
Hill 0.164 0 Infinity #DIV/0! NA
Gamma Restricted 0.610 0.489 1.137 1.248 0.039
Log-Logistic | Restricted 0.248 0.159 1.191 1.566 0.589
Log-Probit Restricted 1.047 0.811 1.663 1.292 0.085
Multistage Restricted
Degree 2 0.610 0.489 0.826 1.248 0.039
Multistage Restricted
Degree 1 0.610 0.489 0.787 1.248 0.039
Weibull Restricted 0.610 0.489 1.001 1.248 0.0386
Dichotomous | Unrestricted
Hill 0.037 0 1.116 #DIV/0! 65535
Gamma Unrestricted 0.000 0.000 Infinity 1.668 0.841
Logistic Unrestricted 1.402 1.116 1.779 1.256 0.000
Log-Logistic | Unrestricted 0.037 0 1.116 #DIV/0! NA
Log-Probit Unrestricted 0.031 0 1.055 #DIV/0! NA
Multistage Unrestricted
Degree 2 0.342 0.231 0.560 1.477 NA
Multistage Unrestricted 0.610 0.489 0.787 1.248 0.039

43




Degree 1

Probit Unrestricted 1.434 1.181 1.756 1.214 0.000
Quantal Unrestricted

Linear 0.610 0.489 0.787 1.248 0.039
Weibull Unrestricted 0.002 0 0.410 #DIV/0! NA

Frequentist Log-Logistic Model with BMR of 10% Extra Risk for
the BMD and 0.95 Lower Confidence Limit for the BMDL

Estimated Probability
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