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FT7 = NREEHITHS ITCMTB] (CAS No. 21564-17-0) 1%, KT 717U R
I BESE AL RE 5 B EHEDS TR E SV TR Y . KEDT - 727l & 5L & i 2T
filize 50 U7z, KENCIB T D25HmIZHOWT, FET - g di i MEaings e S 41T
WRWEDREBRORNEDFER S H o 7oy, BHEEHRBROBRERH 0 . £z, KET X
A RTANFESWTE SN Z EDRHER SN2 EnD, BN EZEEERIT
AFIOFAMILFTRE TH D Ll L7,

P W RO X, BENIES (T > b BENES (Aa KON R
R, AR (T v b)), BEEE (X)), EBEEEENAME (T R, B

It (e R) 2IRESE (T v b)), AR (T NEOUHY) | Biniialnsg
DFETH 5,

RS R 5. TCMTB 512 L 5280, FITRE O8nims) LkOBmE (RIE
%)_mwahtoﬁﬁ%_ﬂfé%@ AT K OB F M E IR D e h o T,
BN AAERBRIZ BN T, T v b ORECREMTHIACE, MR CHIEIRIED I LS
NGRSO TR, FAEMTFITREEIEA V=X L L13E 2L, AFIOFEIZSHT-
DVEIEAZRETHZ LIFAHETH D LB LN,

FRRCHEONTBEEED O biR/IMEIX, 7 v N2 W 2 SRR D A
OB 2 mgkg RE/H Th -T2, ZNEBRUTL2HREL 100 TRLESA, —H
BEGFAE (ADD & L T0.02 mgkg RE/HAFEHIND, — T, A XEHWZ 14
IEMEREMRERIC IV T, Ml S DICEEEENS LN TE 6T, R/ k&I T
3.8 mg/kg IAE/H, WET 4.0 mgkg (KE/H Th o7, T ORBRARIIZ, BIOE IR
B3EBETHE, ADIIT0.012 mgkg KE/H & 7220 T v FEHWE 2 FH1EME
PEIFEDSANMEGFERER ZARHL & L7- 0.02 mg/kg IRE/H X VKL 72 5,

L7zl o> T, A XEHWz 1 EREEEERBR ORI EERTH D 3.8 mgkg K/
HZRLE U<, L4655 300 TH L7 0.012 mg/kg RE/H % ADI L #&E L7,



I. iR EEOHE
1. A%
A

2. ARG D—k%A
fi4 : TCMTB
se4, - TCMTB

3. %4

IUPAC

4 2-(FA LT F—=F AFAF ALY FT Y= X
2-(FALT ) AFNF )RS F T —)L

#4, : 2-(thiocyanatomethylthio)-1,3-benzothiazole X|%
2-(thiocyanomethylthio)benzothiazole

CAS (No. 21564-17-0)
. @R_XYTF T IVNTH)AFAFF T F— K
#4, : (2-benzothiazolylthio)methyl thiocyanate

4. ¥R
CoHeN,S3

5. 9F=
238

6. BEEX

/S _C\H 2 S
//9 S _<\
N N

7. AREOEE

TCMTB 13T 7 Y — LV REEHTH 5, KEKOZEMN ThIEE XGRS T
WA, BARTITEEL LTSN TR, ROT 407U X M AL S B
EIMEMNRE STV D,



I REHICHRLIABROHME
KEEEF (2006 4F) Z KA, BMEICEET 5 F B PR 2B Lz, (B2, 3)
KEEE 2 W LSRR (D, 8~13]1%., KET A M A RTA NEESX
Fehi S AT T & SRS ST, B 3 SRADIE AR S O A IS AR AR 1 O 2
RSN TN D,

1. B REREER
(1) 3y rO®
Ty b GRHEKROVEECRA, ) (2 TCMTB % 15, 75 X% 150 mg/kg R/ H
T 3 MR O h U, Bk E e DS i S 7,
FRIFENC Y ST IRIP DB 1, BUEAEIEmE 3, 2 FEEORBEW D FE
I, 96, FEMRHMIIML THY | PEtEIIRGEICEI D BTz, b
5 1 FEEORHILI M6 Th-oT-,
M4 1%, 15, 75 T 150 mg/kg R/ H & G-HEORFIZZIEI 66, 51 KT 44%
Pt =7, 75 KUY 150 mglkg R/ H & G-HETIX, &5 1 BICFIRDEN 75
iz, 3 EMOFESHIFAE, FFI 27y —A P450 O 71 7 7 A M e 25 b
ITA LN oT2, (PR 2)

(2) 5v+Q

SD 7 v b (—HAMERER 5 U0) 1, fRFHFE % 14C TG L7 TCMTB (ki E A
) % 34 L <% 30 mg/kg (KE CHERR DS L, X% 3 mg/kg (KHE CRERD
Be5- LT, EMIRPNIE v aBR A Sk S A7z,

TCMTB [ LHECH ML S, 3 KON 30 mg/kg REKRGREOWNTNICBN T,
B 5% 24 Rl O JRHUZ 80% TAR 23RS iulz, 2D &b RN 80%
PIETHHEEZ BN, £/, BE =2 — VA ALZT v b TliL, &5% 24
B D R FP PRI X 25~35%TAR (28 L=,

T AR CA B R B REDS TR B AL TZ DT ARIMLER K OV i D 7~ T - 7273,
T DOEE KL<, 0.02~2.41 ugl/g Th-o7=, EIMHD> 5 DBEHEDTHKIZ OV TR
FFSAVIRE R, ARMERICI T DIEIERINL 7 HELETH D Z LRSSz,

TCMTB O EEHEAR IR TH Y, JHE I =2 — L EHAL TWRWNT > b
Tl 80~85%TAR MR HICHEM S 7o, JHE I = 2 — LI ADFEIZ )b 5T,
FHHPE L 5% TAR ThHh o7 Z &6, BHEHESREDIHE 1> & OFFRIL K DR 14k
DRI S H7z,

PRI TAERE, MR BRG < 2 ORI OIFED MR SN, B
REEIIZE SR o722, Dy 1THEIXZ V7 v VBB A IR TH D Z &R
MEENT, (B 2)



2. tEMFEREEER

UC THE L7z TCMTB (BERAZEA) ZHV, A RO R~ MR 1)
RPN E A BRI S T GRERSAITEARI),

Au U RETHE, BULEWITERO b9, EEAEW & LTMI 2 31.9%TRR 58
Bz, iz, M2 728 8.4%TRR. M3 7% 1.3%TRR. M4 7% 0.7%TRR #® H 17z, b
~ PRELCBNTHBULEDIERD o, @i & LT M1 2 61.7%TRR, M2 28
8.5%TRR i@ bz, (B 3)

ARBRIZIBWN T, FEREY M1 NELFRBO LN, KENZ, LTOEBNG,
M1 1 FZEULAEY L0 Bt ME< . BULEMIZ L D 1EMEFREOI LR BRI/ 5 & 1%
B2 DI, BRI RIE N GERINTE B LR L T D,

1. TCMTB OFMEOIEREFEIIIA S TRV, TCMTB OF 47 ) A FIFF
HaIFEEORmVIEIRH SN D EB 2o, BEOFERERY 95, 20
AR, MLICIEAERE T, £72. MLIZIEF ISR S,

2. M1 IZANLKRVEETHLHID, [FADDOTNRBEN DD, B L 134 AR
SHPICHE SN D, BzIE, AZ AR UEE, NXoB L ALK VR RO
TFNT I AR ERIE, BRI OENTRE ST IRt S N D,)

3. ANAT R ((SH) ZFOMAEWTIE, AVA 7 MEBREME S TALKR VR
2725 L, BERE LI ND Z ERMLNTWD, B, 7=/ AL
NTH L (RBFA—V) I, YRR, R OO e L b7
LI bEMTHY . T MIBIT HEMERD O LDso 13 46 mgkg (AE TH 5, *t
FRENC LTI CTH DR B AR VRO T v MBI 2 2R 1 0 LDso 1,
890 mg/kg AEH & WA XN TV 5D,

4. M1 1%L, M4 ORI (AR THLHIZH, N B FAh— B
ZIVIR CEEOBURMEN BFHET 2 & —fkEMEiE M4 & RS TRV 2 & 23 748
SNn, M4 oEHESHRAE (cRfD) 1 0.6 mgkg AHE/HLRESNTEY
([15. (AN I1BH) . M1 O1BMEFEMEIL. cRID 2% 0.01 mg/kg AR E/ H OBULA &
DRI EE 2 BT,

5. F7-. M4 ROMORFWIL, B TRBIHMIORSG L L TEET L X
L~ULTOERBITERD 5N TRV, LT T BIEMIC BT 5 iz lic 4
WX TCMTB (Bibaonsr) TR, (B 3)

3. TIRHEaREER
(1) TiEhEanER
TP LA ST 38 K OV SR OTE K B vh i el s 52 S iz RAUBR
IR
BRI FICR W T KRB IC R DHEE AT 6.9 B LR Sz,



S EONEIE 2~4 B ORICTEE LTz, REEIC, BEEAOSM: FOWMIKIEE
BWTHofESI, #HEEHEIX 2.7 HTh o7, E%ﬁﬁiﬁi@@ﬁﬂﬂk L,Tﬁﬁb\fb
VTP EE LTI, PRI TSR T 2 HEE I 1.4 A Th -7z, TCMTB i
KPR OHEIZBWTARIZ RSN D &2 b, (BIR3)

IR RICR T 2 EESfRYIEI ML TH Y . AU 58 HIZ 70.8%TRR #2H &
Niz, Z OIS 2 8EE%IE 0.6%TRR Th-o7-, fliic, M3 2L 21 A%
IZ 7.0%TRR, M4 730LE 14~21 H#IZ 0.3~0.4%TRR, M5 238 1 HiZIC
6.7%TRR 8 b7z, (B 3)

(2) TEBRESER
5 FfEOME N T (EE L, o+, wEL AV MEEL) AW
B A REBR N T S v, WoEfRE Kd 13.0.99~62.7T ThHhHo7-, (B 3)

4. JKehERFER
(1) MK FEHER
TCMTB DMk fifak GRERSGHARR) 2330E S 7z, TCMTB DMK sy ik
X pH 1T LT Y |, pH 5 OIREEERK [ CIIAKafiExt L TLETHY | pH
T OREFREHE T CTIIRZ STz, Tl U R TiE, IKRSRIZE D &
I, HEEHRINIT 1.8~2.1 H EEHESN=, (B 3)

(2) KehsHr R
TCMTB DKoyl GRERSRIFRE) 2358E S 7z, pH 5 OFFER I
B 2 HEE RN 1.5 B L S, (B 3)

5. TIERZHER
TEFERERABRICOWTIL, R LU-EBHIEEHEN 2o T,

6. EMZEEHER
ISR 2 R R BRI 3R H S Ty,

7. —HREIBHER
—REHLEBR 2OV T, 2R LB RHIREE A 2o T,

8. AM=EMHER
TCMTB FiR (Wi : 80%) %MW -2k mtEBrnFZie S n- @i, Rk
OWEECAER) , ArER O LDso 1% 750 mg/kg REE, 2R LDso X 2,000 mg/kg A
. A A LC5o 1£0.07 mg/LL ThH-o7-, (B 2)



9. BB - BEIxT HRIBMER UK EBRAEIEER
TCMTB JFf& (FEE : 80%) Z H 7= Bz @ iilttatin  (Eiipfi e OSRFEARE) 235
M S VTEAE R, B OREBE K ONHEDREO bz, (BH2)
72¥., TCMTB JRfA % 72 BRAINEE R M OV RS R R T, SR LB RHT
LA IR T,

<BEFBT—43 >HH # RV RFERERER R U R EBREIERER

TCMTB 5| (BRI a&m = 60%) % MW 7-IRERSMERER @Rk OSRHEAR
BH) 23SEhE SRk, REEEA AL SRR L OV RSSO H i, IRICxT 3 2
BHEDTRD BT,

FLEY b GRAH) (2815 TCMTB #E| (ARS&A R  80%) % M-
Fe S A BB O R HiF@FWE PEXSER® DTz, (B 2)

10. BRMsE4HEER
(1) 90 BFHESHSHEER (Tv k)
SD 7 v b (—BEMERES 30 PT) & W ZIREE [JFIK G : 80%) : 0. 333, 500
NN 750 ppm] #5128 5 90 H G EEMERER D I S L7z,
750 ppm % GHEOIETHAEOBEE O RIEMEZAL, M TRREE~TEDH DORIE,
A N ONBRIE ST BT,
AR I T, 750 ppm K GHEDOMERETH ORIEFED RO b/ T, HaEME
I IMERE L 3 500 ppm [25 mg/kg KE/H (20 mg ai/kg (AE/H)] THDHEHEZH
iz, (R 2)

(2) 21 HHEAMRRSEHR (v )

SD 7 v ~ (—BEMERES 5 PT) A AW ReE URR GRE : 82.3%) : 0. 25.100
} O 250 mg/kg (AF/H (0, 20.6, 82.3 % (*206 mg ai/kg (RE/H) ] &5IZXD
21 H R d M R 23 5EhE S Tz,

Bh 3~4 HE LY, 2GR~ PR O K ERMIERTZD b, KE
PRI RIAF LT 0 25 mg/kg (R H/ B 5 5-HE OMERES 161 0100 mg/kg
{REE/ A DL B 5RO 28 TR T LT, 250 mg/kg (RE/ B &% 5-HE 028,
100 mg/kg {REE/ A B 5REDOMERF] M OME 3 I CTRJE O F FAEA R8O Bz,

250 mg/kg RE/ H & GREOMERE T Hb OV Ht 8. Seg Bl ONZ BUN, Glu
SN Glob H840, 1T AST $EMN2GRD H A=A, AL OBIRICIZ. 245 Ok
AL FIOFRREE D ZEE) & T D IR 5 OB XA L /e o 72, 100 mglkg (AH
/B LA G REO e TR HE NS 3588 BTz,

AFRBR 2T, 100 me/kg {21@/ El ui&ﬁﬁi@#&fﬁ@ﬁﬁmﬁﬂﬁ%ﬂ% 250 mg/kg
(RE/ A GEEOMET BUN HEINE G880 BT, —EMEICxhd 2 et
HET 25 mg/kg AH/H (20.6 mg ai/kg {REE/H) . HET 100 mg/kg {AH/H (82.3 mg

10



avkg AE/H) THY . 25 mgkg KE/H UL L& GHECRIERIEMENTZD Hiizo
T, BRI 2 Mt RIS b 256 mg/kg (RH/H ARG (20.6 mg aikg
REH/AAR) ThdeEx b, (B2, 3)

11. BUESHRARRURELSAMERR
(1) 1 FMEEEESEER (1 X)
=7V R (MERE, DEECRIE) & W ZIREE [RIR G : 81.6%) @ 0, 100,
300 X O} 1,000 ppm] #5412 X 25 1 FE MMM ER N FhE <=,
FERRGRETHRD DN BEAT RIEER LIRS W5, £, Ml e b AR
9 i BAE DFRFE DYERAE M D3R BTz,
ARBRIZIHBW T, 100 ppm LA EFEREOMERET ALT %, < WBC 8%
NERD LD T, MMM S & 100 ppm A0t (K : 3.8 mg/kg A/ AR
T, M : 4.0 mg/kg AHE/HARM) THDHEZ2 b, (B 2)

x1 1 EREBESESR (1 X) TROON=-EHEMRE

e 5 Vi3 i
1,000 ppm - REHE NS - (REEH AN
- Jil, B OV ey | - L MR OV )
300 ppm LL k=
100 ppm UL E | - WBC & O Mon J#74 - ALT 8/

- ALT b

(2) 2 NS/ BHLAMHEEER (SY )

SD 7 v & (FHE : —HEHERESS 50 DT, i) & Rl « —HEIERES 20 D) & v
JREE [RUAR GREEE - 81.6%) : 0, 2. 8 X UN20 mg/kg {RE/H | H 512 L5 2 FfHE
PEFEME DS ANEDF GRS 0l S A7z,

FEAFSRIT, FRET 38~82%. P & AREET 80~100% T -7-, 2 mglkg IR/
H UL B8 5 HEOEC PLT Jb 03558 7208, o Mg F=radeiic 2 iz < | &
PHFRINCEROH HEHE) L ITFEO o T,

WA G- B U7 IS OSSR 133 2 |IOR ST\ 5, 8 mg/kg (RH/HEL I
BGREORETHREMMIOE, 20 mg/kg R/ A & GHEOMETHURIR C MiaiiE A 5
iz,

AABRIC BT, 8 me/kg AT/ H UL & G5O ME TR RIS, 20 mg/kg
(REE/ B &G HEOMECTHAREE C MIFRBIEEINA GO b /oD T, HEEERIIHET 2
mg/kg AE/H, T8 mgkg AEH/H THDHEEZ LI, (B 2)
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=2 BRAERSICEHEL-EEOREEE
E5#E (mg/kg A=E/H) 0 2 8 20

e R 50 50 50 50
i B A 4 5 13* 14*

i AR 49 49 48 50
FOPR MR C e e 6 4 7 13%*

* 1 p<0.05 **:p<0.01

(3) 2 FRIFENAMERR (THVR)

ICR v v A (—REMERES 50 P) & FHWV-IREE [JFUA (Rl : 81.6%) : 0. 5. 50
J} Y150 mg/kg RE/H (0, 4, 41 KON 122 mg aitkg K5/ H) ] #5125 5 2 45
T AAMERER DN T S 7z,

150 mg/kg REE/ A ¢ 5-HEOMERE TR IS, HE T+ kbR M & YO
BRSO BTz, REEOMET S+ FEREBGEZ I L7, AR
ECHL NSV AW AG Sy

PP 512 B U 72 B ERZE 1 GR D AL o T2,

AFRBRIZIB\N T, 150 mg/kg (RH/ H e GF OMERE TRE IS 1S 580 bl
DT, MMM S © 50 mg/kg AE/H (41 mg ai’kg {RKE/H) THDHEEZ
LTz, BNAMEITRO S hoT-, (B 2)

12, EERESEHER
(1) 2 HREESER (S k)
SD 7 v & (MERE, PEECARI) 2 HWW-IREE DsUA GRJE : 81.6%) : 0. 25, 100
J 0N 400 ppm] FHC X D 2 PHRVESHRRER N Ehiti ST,
BEMWTIEL, BT RIS N2 5T,
400 ppm #5HED Fao, WEMIZIB\W T, WHE 21 BITEE Tldd 5 BHRHEIC
ERREBEIIHEINGEO Sivtz, Lo, BFE 7 X 14 H OEREIF N F LY
Fga BN ORI BN 7 %W‘;z)sot@f Fop REMW O I T—mMEICFRD 5
htﬁ@tﬁéﬂnﬁnﬁﬁﬂ@ﬂﬁ%ﬁ IV EB DN,
ARFRERIZIBN T, ﬁ%ﬁ%&owiﬂzfﬂﬁ)ﬁﬁ IO LN =D T, EEME
B TH B L OV BN CTASRER O F & 400 ppm (1 : 38.4 mg/kg K5/ H ., Mff -
45.5 mg/kg (AHE/H) THDHEEZ BNz, (B 2)

(2) RESHHEER (T k)

SD 7 v b (Rt 29 VT) Ok 6~15 HIZHEGFR D JRIKR (M : 83.6%) : 0,
25.1, 76.5 (126 mg/kg RE/H (0, 21, 64 & TX 105 mg ai/kg (AHE/H) . I
a— /1% Tween80] & 5-12 K 2 3w MERER ) 3kt < 7=,

FE T, 76.5 mg/kg AE/ A UL LR GHETIEGMNE, $EAERI, FRU% A EE S

12



TN, DN YY) (oral discharge) . St FRIIIIESE, JROEM, STEK
OCHER TR b,

BRI CIE, 126 mg/lkg REE/ H B 5-HE TG SXUTERDE . IERRIE GE. W)
B OWER)) %25 2 MR M O O BEEE HE N, H@”ﬂ’/\’éﬁ&UTﬂiWODﬁ'%ﬁ@%%éﬁ
JEBENNMNERD BTz,

AREBRICIBWNT, 76.5 mgkg KE/HLL EEGREORENY) CRENL IR #ESE . 126
mg/kg (AH/ A GREO IR THERIR I E OB G880 S0 T, B & T REE)
YT 25.1 mg/kg AH/H (21 mg ai/kg (KH/H) | 52T 76.5 mg/kg (AH/H (64 mg
al/kg AH/H) ThoreZEx bz, (B2, 4)

(3) RAESFMEHRE (VH¥)

Y (SRR, — R 20 PC) OWFEIE 6~19 H (25RO A (Wi : 81.0%) :
0. 10, 20 %140 mg/kg AEH/H (0, 8, 16 KX TN 32 mg ai/kg RE/H) . L =
— /1% Tween80] #5-12 K A 3L MR 23 S50 < 7=,

MEWICIE. 40 mg/kg (REE/ B B G HECURERMMNS] & OB AT & 235588 i
72,40 mg/kg R/ B ¥ 5-8ED 1 61 &% 8 20 mg/kg R/ B #5-RED 2 FIAFETL L=,
40 mg/kg ARE/AEGHEO 1 HITIE, BRIEOBE DS A KO+ FakiiE D3
TR LNTZ T80, KETIIRAEEEIZBEE L - E 2 5TV 5, XTHREED
161, 20 mg/kg RE/H L EHRGREOK 2 6] G5 6]) CTIHRENRD L=, H
BHBIENRNZD, TRBIT T THEBT 2 ARBENR LD LB b,

FRVECIE, MR G B U 7= 3 AT A b /e o 7=,

ABRIZ BT, !@J%“( ¥ 40 mg/kg IRE/ H B 5B CIRERINPNHISE L ZRD 5
. IBIR CEMAT RITEERD HNR -T2 TC, EHEMRIINE T 20 mg/kg M@/
H (16 mg ai/kg A&/ El) Hﬁﬂ%fzﬁﬁfwﬁ@ i i i 40 mg/kg (RH/H (32 mg ai/kg
KE/H) THDHEBX LN, EHFEIETRD bR T, (B 2)

1 3. BEEEHHR
TCMTB (JF{K) O & AW EEIRZEREEAR, F v A =— AL A X —P)
B (CHO) Mz =18 a1 225828 BB ) O SCE ikBR. 7 o MM ATHI
fa % A2 UDS 3R ONZ~ 7 R & V= 1n vivo /MERRBR DY F20i S Tz,
FERIFE S ITRENTWD LBV, TXTRERETH 72, TCMTB (i smET
NbDOEEZ BN, (B2, 4)
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&3 BEaEEHREE ()

Y PO SRS - Be b AR
L 1= . Salmonella typhimurium .
NS ~ L (=
fgg% (TA98, TA100, TA1535, Ngz “ggo ﬁ E +SSZ)) =23
23RS TA1537.TA1538 %) HE
s 22 - 0.1~1.5 ug/mL (-S9)
. . ;" 4] §=% Jé;,
1n vitro %E%ﬁbﬂfﬁ CHO ‘ffﬁﬂi (HGPRT Z@'fﬁ%) 7~19 ug/mL (+Sg) I\i
. . 0.05~1.0 pg/mL (-S9) -
[y TH /—J =y
UDS &5 F v MBS 0.05~25 pg/mL =33
- 50.167. 500 mg/kg AT
. 2 (B AP -
invivo | bt | 108 0% TR (R 4 5. o
(24,48 T8 72 HRREALER)

1E) +-89 : FRENEMALRIAE FROHEFE T

14. OO
(1) 90 FHESHEHEER (Sy . AERTEHAR) <8FT—42>

SD 7 v ~ (—HEHERER 10 P8) 2 AW iRET URiR (AR &A% : 81.6%)
0. 10, 30, 70 &U*100 mg/kg (AE/H (0, 8.2, 24.5, 57 &1} 81.6 mg aikg &
#H/H)] B&E5I2X 5 90 AM SRR (HaEsREiR) HNEmIN,

70 mg/kg AH/H UL EFGREOMERE TAEH IS CeIfED 78~84%) . 1HET
B CHIREED 87~95%) K OEAR=REA Gt FEED 89~94%). 30 mg/kg
{REE/H DL BB GRECRIE ORI OF AT iz,

AHRBRICET, 30 me/kg K/ A DL GEECRITE OFF EROBIER AN TR
D HNT-DOT, HWEMEEIT 10 mg/kg (AH/H (K : 8.3 mg ai/kg (KH/H | Hf: 8.4 mg
a/kg KE/H) THDHEBZ LN, 7ok, ARBRIX, 90 HREORBRTIXdH 5703,
IREHUR D Z2 M BRI E O FE M O —MEDRIE STV N2 &b,
BET—H L L, (BR2)

(2) EMZIBITHHRZBHR
TCMTB | 252 S - BBHEEE BT, IR TR SRS
TCMTB IFtt &g o7z, M4 1%, 2T 0.12~0.15 MR Sz b DD,
% IFHIBRI A (<0.12 uM) Th o7z,
VESERE TR B S = HA 12, JRP O M4 JilElL TCMTB i D51
272 9B EEZLN, (BIF2)

15. REMM AV -SEHER

( 1 ) lu\ﬁﬁﬁnﬁsﬁ
M4 OEMEEEE B L OERE) 134K < . LDsol% 2,000 mg/kg (KEE CTH -7,
(2 2)
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(2) IR - RIEICXT HFIBER U R E BRI
M4 7% FV 7= BRAIREME AR Je OV RS I B 23 520t S vz GRERGEIRE) . R
W2k LTI T D72, Bkt U CHEE DRIPBLIEN TR H AT,
M4 OHEgHHE % - BB RENMERER  (Buehler 75) TlE, RERIEMEITERD 5
nipmoiz, (B 2)

(3) 90 HHESESHUHEER (Fv k)

Fischer 7 v b (—#ffRES 10 IT) & FH=dkilie o (0, 188, 375, 750 &Y
1,500 mg/kg (RHE/H, ¥t = —l) H&512 XK 5 90 H MG MR )Y ki
S,

1,500 mg/kg AT/ B 5 5-HEOMERE CAEIEIHNG] L ONF E &N b,

(2, 5)

(4) 90 BES4SEHEER (TOX)

B6C3F;~ 7 A (—REfERES 10 PC) % W 7-9hiilie 0 (0. 94, 188, 375, 750
J 81,500 mg/kg R/ H, AEE . = — ) B5I2 X% 90 H R AMEFEMRER)
Tt S 3Tz,

1,500 mg/kg RE/ H B 5REOWERECHET=REZNN (HE : 5/10 1], 84 - 7/10 %) . 750
mg/kg KT/ H UL RSB CTRIMETRIE (clonic seizures) . HiRiRM OSREE, 375 MY
750 mg/kg ARHE/ A G5 TREIR & ORI ST BT, Hli & OV BRAHRR 7/
AT b ot (B2, 5)

(5) 90 HEE 2 4HEREMHER
M4 % 90 HRE#HE (0. 200, 1,000 % 0*2,000 mgkg AE/H) &5 L, fak:
TR EMERRBR N it S vz GRERGHIIRAR)
1,000 mg/kg R/ A LI B GRECHFLLEEINA A ONT-OHATH -T2, (B
2)

(6) EHAAMEER (Tv k)

Fischer 7 v b (—REMEMES 50 PT) Z VN Z5&HIRE 0 (g - 0. 375 M O} 750 mgrkg
(REE/H . ME: 0, 188 U375 mg/kg RE/H ., AL : 22— ) G2 XK D 2 4R
I ANERRBR N FEhE S Tz,

M ¢ EAEBANED & D T B AR IE K ORI I ONT ] & A8 (oo A EE 0D 8 A= A+
RFE®D BT, METIX, 375 mglkg IRE/ B B 55T O A B8 AR NDAE & O
e mIEE, B R AR M OV, BRI B i OV AR R A D F8 A4
EEao oz, (B2, 5)
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(7) ENAERE (TUX)
B6C3F1~ 7 A (—REtfERER 50 PT) % A 7=5sfiliea (0. 375 &Y 750 mglkg
RE/H ., I o2—9l) 852X D 2 FEMTES AR £l S 7z,
375 mg/kg AE/ A & GEEOMEZ I\ T, I IRIE & OV DA 78 AR
wobilz, (B2, 5)

(8) 2 HFKIEHEE (v )

COBS BR 7 v (i, VCBORH) 2 H-iREE (7 : 0. 194, 695 & 1* 1,200
mg/kg RE/H ., M : 0, 218, 783 &N 1,330 mg/kg {KE/H) K512k D 2 A
SHERER N SEhtE ST,

BENM)TIL, e A & CEREEINING X OVBIROMMBME LGB b, =k
IR O R ST G- ORI b h o T,

RECIL, 695 mg/kg R/ H UL L& GREORE, 783 mg/kg R/ H UL F#& 5t
O Fy VB O V8 5D Fo REMW) CRE AL (REBIHE]) 237 5 iz,

KETIE, Fo RE TOHRRD ST REH SN OV TR L 9,
AFBRO ML, 194 mg/kg KH/H TH L Effm L T\ 5, (B 2)

(9) RASMHER (Sv )

SD 7 v b (—#ftf 26 ) OEEYE 6~15 HIZHHIFE O (0, 300, 1,200 } O* 1,800
mg/kg (KE/H) 59 2R EFMRERD S S L7z,

AR BT, BHEIM I 1,200 mg/kg R/ H 3 5-HE CTHEEK DR O (73R
DAV, BEETIEEMEFT LIZA bR - 7= DT, MBI IRE T 300 mg/kg
R/ B, BRI CARBRO S HE 1,800 mgkg AH/H Th b & EX BN, (B
2)

(10) BizEHEHER

A 2 AW Im 2R A Ballik, CHO Mifa, ~ 7 2 U VN Effa L O F v 1 =
— ANLAEZ—=VT9 iz OB a2 A BB, CHO Mz FHv 7o de ik
BB N O SCE Bk, 7 v MFHlaZ W= in vitroUDS i Bk, ~ 7 A& HW
7= In vivo /WERERIFTNC T v R & e in vivo UDS Rk, EMHBEEREEBR L O
DNA & #RH 3t < 47z,

in vitro DIE(LTZRZE FakliR, YutfR B L O SCE R & fr< T~ Tk
BrClE. fERIIEMECTH o 7o, In vitro DEILT-Z9RE FakR, YRR H R &
N SCE B O—E8 TR ORE R HE STV 523, 1n vivo D/MZaER, UDS iR
B O DNA fEAREBR ClIEEThr 2 et ARICE>TREE 2D X 9708
BEMEITIRVWEEZEZ b, (B2, 5~8)
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(11) £&H

M4 X, "FLEICE T D TCMTB O EERFHY TH 5, M4 OBUTHHIZ AR
N, BEITEEE LTHEHASN T2 8 H 0, TCMTB & M4 D% ik
THZEITAWRTOHLEEZBND Z D, ERRoORERD S ST,

FERBRT — 20D, fx ORENBED LR, WTRbLEILAEmTH D
TCMTB O RERICBIT A GE XY HITHoNCEWRGETRD LN, L
N> T, M4 OFEMIE TCMTB LRV EE X S, M4 O cRID [3BULEM TH
% TCMTB XLV @VvME & & 2 bl

KETIE, M4 @ cRID 122\ T, 2 HAVEGERER[15. (8)] T bV &
194 mg/kg (RE/H 2RI, FRHEFAREL 300 (R 10, A 10, FET > HwEHDO
PR ERER T — 2 N2 & ABHRITEN 3) TR L 7= 0.6 mg/kg IKE/H & 3% E
LTV, (ZH2)
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I. BMAREEEZENMm

SIRICE T - ERZ2 AW T, I [TCMTB) 1R T 47U 2 MEEBEAIZLES
BERENREIN TR, *.#ﬁo%ﬂﬁ%ﬁuﬁm@%%@#ﬁ%%%bﬁo
KENZF T DMV T, FET - tidE o di A vE TR 2 i S TR
BROREOFER S H o723, BUEFEERBRORENH Y, £/-, KET A MTA KF
A NZHAS O TEI SN2 Z EBRHER SN2 D, BN EEZEESIIAKI O
IXATRECTH D Ll L 7=,

UC T L7 TCMTB % W -3 ENEMHBROF SR, 7 > MIROEE%Z O
FHEPERIE IR TH Y . K5 24 BRI ORI 80%TAR 23kl X -, (RN
PERIZ 80% LA ETH D EE 2 bz, IR LEULE IR ST, FERHWIL
M4 Th oz, FEMEECHEREEBENEN RO b OITAR KL OEE TH -
oM, T OEEIFE<, 0.02~2.41 pglg TH-7-,

UC T L72 TCMTB % W A ENEMRBR A FE S TE Y, A KD
F~ FORETIE, WITNLBULEDITRD LT, FERFWIML TH-o7, i
12, A TIEM2, M3 KTONM4, b~ FTlidk M2 235388 bz, HIRRNIZBW T,
FEMAHY ML 3% < (AT 31L9%TRR., b~ T 61L.7%TRR) #&®H H7-A,
TCMTB KU M4 Ofb54#iE & cRfD & ORFEI S M1 @ cRID ZHERIF 25 & M1 1%
BULEM L 0 HENMRNEEZ BZ, L -> T, M1 138ULEWIC X 28 MHErE
DOHLNRERIZ D E13EZ DR, BEHI S E N LRI TE b L5
Z B,

K FEFEMERER )N, TCMTB #4512 & %@i\immﬁ(ﬁmmﬂ)&wﬁ%ﬁ
(KEE“) ZFRD BTz, BHEREIC KT 2 AL OB mm IR b o Te, 56

MEERERIZ IV T, 7 v b ORE TR B MM E, %f%%ﬁCﬁ@%ﬁmﬁéﬁf
ﬁM# B LN, BRAMTFILEIMEA = XL L 13E 2 #< . AFI ORI
TVBMEZRRET A Z EITARETH D LB 2 bz, BAeEFERRIZBNT, v k
DO REMNZENEOF D H LD HE THHEE OO o, A HOHEML
DHT, VT RIZBW IR BT O b oTle, 2O END,
TCMTB (/AL e E B 2 BTz,

KFEABRAE R D EEY T O TR S E %2 TCMTB (BUbAMmoH) L%
E LT,

BRI BT DR ESIIR 4 ITRENTWD

%ﬁ%f%%htﬁ%@§®oawMﬁi7/b%ﬁwkzﬁ%ﬁ@%@%ﬁ

MOFAFERD 2 mglkg (AEH/H Th 72, TN EBIUTZ24HRE 100 TR L%
ADI & LT 0.02 mg/kg (RE/HRRHEND, —F, 43%%wt1$ﬁ&ﬁﬂrﬁ
BrickunCid, ML DICEEEENSONTE LT, R/hFEEITHET 3.8 mg/kg
(RE/H, T 4.0 mgkg (AFE/H CTHHo7z, ZORBREBIIC, BINOLEIRE 3 %
EETDHE, ADIIZ0.012 mgkg (KE/H & 720, T v b &AW 2 4B

ANMEGFERBRZARAL L L7- 0.02 mg/kg K8/ H L VK< 72 5,
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L7eRo T, BMEZEEFARIT, 4 XEHW 1 FEREEFEERBROR/ N EERET
&5 3.8 mglkg (RE/H ZRHLE LT, 224454300 TERL7- 0.012 mg/kg (KEH/H %
ADI LR%E LT,

2B, A X RO EEEERBR NI STV D Z e, FET s EEOE AN

MR EM SN TV RNWEDORBRORZICL 2 EBMOLZ 2RI ETH D &
W L 7=,

ADI 0.012 mg/kg K&/ H

(ADI 32 EIRILE KL T T R

(EhiTE) A X

(HIRD) 1 4

(B 5 H51k) AR

(/Mg ir) 3.8 mg/kg {RE/H

(24750 300
FBEICOWTIL, UMl R 2B F 2 T EREEO RE L2179 BICHER T2
N R
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x4 FHRRICBTIESEEF

. P HED ﬁ%ﬁﬁ%(mg/kg {RE/H) V2
DiHL | PR (mg/kg AT/ H) * RES
mg’kg KE BWEETER
Zvh| 90 HMH |0,333,500,750 ppm el - 25(20) MR - 25(20)
fist:  10.16.7.25.37.5
mMEER [(0.13.4.20.30) WEREE - B DORIEE WEREE - H DORIEE
0.2.8.20 HERE - 20 M2 M8
2 M
TBPEFREM WERE - FRERT R L T - R SRR A RS D
FED M (HECRSEATEAMI ARSI, MET | ME - BRRAR C AmIaiRAERE N
BrAER FLRAR C HBRRAELE ) (it CRE B R AR N, MECH
PR C A AL )
0.25.100., 400 ppm HEh &k ONEE) BlEh K N R BN
M 0.24.96.384 HE - 38.4 M : 455 M - 38.4 M : 455
S IEOSOILTASE s o BB
I FEMERT R L TR L
(BHEREIC 6T 2 BN IR B | (BIEAEIZ R 5 BEITRRD &
A7) FAAND))
0.25.1.76.5.126 FEMW : 25.1(21) l@w@ 25.1(21)
Sl (0.21.64.105) JAIR : 76.5(64) JEIE : 76.5(64)
R R + LR R - LR S
feY - BRI E O fala - BRE OIS
~ A o 4ER 0.5.50.150 HERE < 41 WERE : 41
S 10.4.41.122)
FES M TR
bevin Lﬂz@zﬁ\: (RN A5 Lttﬁfz&\: PR 5
i GO ANEITRED 70 GED AMEITFBD B
VAVAS 0.10.20.40 FE#) : 20(16) REE) : 20(16)
(0.8.16.32) BRI : 40(32) G« 40(32)
AT
R REEN) « (REBEIPNHISE REEh « RN
FeIR BT R L BEIR : EthAT R L
({EATTENEITEED BV
A X 14Ef  0.100,300,1,000 ppm M — M — e — M —
BN | T ae 117 age T
M |E0B8ILT388 g J8 £ ALT D5
LOAEL : 3.8 LOAEL : 3.8
ADI (cRfD) UF : 300 SF : 300
cRfD : 0.01 ADI : 0.012
ADI B EFRILE B A X 1 AFREM R A X 1 FRIEME R
— ¢ BRI IERE TE R
ADI : —HEEGFFE®E cRID : BB AHE LOAEL : f/EMtsE
SF : ZZ24%% UF : FHeSfRE

D BAEREIC OV TR, ()72 LOKIE  FUAORKERE, ( )PNOIE : AR O ETE &

L7,
2) EFEEMEEOMIZITE

R TR bV EREET At LT,
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B 1« A N o >

ALY PR b54
M1 2-BTSA 2-benzothiazolesulfonic acid
M2 OH-2-BTSA 2-(hydroxybenzothiazolyl)sulfonic acid
M3 2-OH-BT 2-hydroxybenzothiazole
(BTOL) (2-benzothiazolol)
M4 2-MBT 2-mercaptobenzothiazole
(2-SH-BT)
M5 2,2-DTBB 2,2-dithiobis(benzothiazole)
(DBB)
M6 2-(mercaptomethylthio)benzothiazole

21




<HIHE 2« BRSNS PR >

PR Eayin

Ai Hhk & (active ingredient)

ALT TI=TR) T AT =T —E
(=N IVBENE LR NT AT IS —E (GPT) |

AST TARGRET I ) T AT =T
(=& I A a7 27 I—8 (GOT) |

BUN MKIRFRETFR

Glob Jaz v

Glu 7 va—Z (IfifE)

Hb ~EZuey (GER)

Ht ~v 7 Uy ME

LCso VEBOUIRE

LDso FEESLE

Mon HEREKL

P450 F ~ 7 m— 2 P450

PLT sV

TAR e il

TRR TR T RE

SCE IR G S AR AT

Seg YERZAT T ERER

UDS AEH DNA &%

WBC M i BkEL
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<ZW>

1

10

b, WINEORSENE (N 34 FEABERE 370 %) O—HMAKIET 51F (CFEAL
174811 H 29 AANTIEAT B &R 5 499 =)

US EPA : TCMTB: Toxicology Disciplinary Chapter for the Re-Registration Eligibility
Decision (RED) Risk Assessment (2006)

US EPA : 2-(thiocyanomethylthio)benzothiazole (TCMTB) Risk Assessment for the
Reregistration Eligibility Decision (RED) Document (2006)

California EPA : SUMMARY OF TOXICOLOGY DATA : TCMTB (2001)

National Toxicology Program : TOXICOLOGY AND CARCINOGENESIS STUDIES OF
2-MERCAPTOBENZOTHIAZOLE IN F344/N RATS AND B6C3F; MICE (1988)
National Toxicology Program : Testing Status : 2-Mercaptobenzothiazole

EU : Opinion of the Scientific Committee on Food on the 11t additional list of monomers
and additives for food contact materials (2000)

BC Environment : A REVIEW OF THE ENVIRONMENTAL IMPACT AND TOXIC
EFFECTS OF 2-MBT (1991)

EC : International Uniform Chemical Information Database Dataset (2000)
BRI DUV T (R 20 4F 3 A 256 HAHT RS B J8 4255 0325002 )
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