2-Mercaptobenzothiazole

2-ANH TS NRoSFT ) —)L

[CAS No. 149-30-4]

2-Benzothiazolethiol

Molecular formula: C7H5NS 2 Molecular weight: 167.25
' N
S
ABSTRACT
1. Material and method
Purity 1 99.0%
Test species/strain : Rat/Crl:CD(SD)
Test method : OECD Test Guideline 422
Route : Oral (gavage)
Dosages .0, 40, 200, 1000 mg/kg
Dosages for recovery -0, 1000 mg/kg
Number of animals/group : Males, 12 (5 for recovery) ; females, 12; satellite females, 5
Vehicle : Olive oil
Administration period  Males, 42 days

Females, from 14 days before mating to day 4 of lactation
Females (satellite), 42 days

Recovery period : Males, 14 days
Females (satellite), 14 days
Terminal killing : Males, day 43 of treatment and 15 of recovery

Females, day 5 of lactation
Females (satellite), day 15 of recovery
Offspring, day 4 after birth

GLP ‘Yes



2. Results
Repeated dose toxicity :

Decrease in locomotor activity with ptosis was only observed in the day 1 of
administration of both sexes given 1000 mg/kg. Tendency of suppression of body weight gain
was observed in the males, and body weight gain before mating was decreased in the females
given 1000 mg/kg. Food consumption in the day 1 of administration was decreased in the
males given 1000 mg/kg.

Urinalysis revealed increased specific gravity in the males given 1000 mg/kg. This
change disappeared in the recovery group of males given 1000 mg/kg.

Blood biochemical examination revealed increased LDH in the males and decreased
calcium in the females given 200 mg/kg, and revealed increased LDH in the males and y-GTP
of both sexes, and decreased calcium in the females given 1000 mg/kg. No significant change
in LDH in the males, in calcium in the females and in v-GTP of both sexes was noted in the
recovery group given 1000 mg/kg.

Relative liver weight was increased and absolute thymus weight was decreased in the
males given 1000 mg/kg. No increase in the liver weight and decrease in the thymus weight
were observed in the recovery group of males given 1000 mg/kg. No significant change in the
organ weight was noted in any dosed females at the terminal necropsy.

Histopathological examination revealed centrilobular hepatocellular hypertrophy in
the liver, hyaline droplet of proximal tubular epithelium in the kidney and cortical atrophy in
the thymus in the males given 1000 mg/kg. These changes disappeared in the recovery group
of males given 1000 mg/kg. No treatment-related changes in the histopathological
examination were observed in any dosed females.

No adverse effect of the compound was shown in clinical signs in detailed observation,
sensory reactivity to stimuli, grip strength, motor activity, hematological examination in any
dosed group of either sex.

Reproductive and developmental toxicity
No adverse effect of the compound was observed at any dose level on the reproductive

performances, such as the estrous cycle, copulation index, fertility index and pairing days
until copulation.

No significant changes were observed in gestation length, delivery or lactation. No
adverse effect of the compound was observed on the developmental performances, such as the
number of corpora lutea and implantations, implantation index, number of pups born and live
pups, pups weights, delivery index, birth index, live birth index and sex ratio on day 0 and 4 of
lactation, and viability index on day 4 of lactation. Neither external abnormality nor
macroscopic finding was detected in any pups at the necropsy.

3. Evaluation

It was concluded from the above results that no observed effect dose level (NOEL) for
the repeated dose toxicity of 2-mercaptobenzothiazole was below 40 mg/kg/day for males
because of the changes of the blood biochemical changes in the 40 mg/kg group, and NOEL for
females was 40 mg/kg/day because of the blood biochemical changes in the 200 mg/kg group,
that no observed adverse effect dose level (NOAEL) for the repeated dose toxicity was 40
mg/kg/day for both sexes because of the blood biochemical changes in the 200 mg/kg group,
and that the NOEL and NOAEL for the reproductive/developmental toxicity were 1000
mg/kg/day because of no treatment-related changes on reproductive/developmental parameter
in any groups.
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Combined Repeated Dose and Reproductive/Developmental Toxicity Screening Test

of 2-Mercaptobenzothiazole by Oral Administration in Rats

=
BEARALFMED 2-ANH T FR_RU S F T =l T, RERG-EMER L AR
AEMETELSH-H, 0, 40, 2003 L8 1000 mgkg/day T, 1 BEMERE% 12 PEo SD
F7 v bz, ZEBRARETA D, BENX 42 B, MEEOMEEMT 4 HETENREL, K
BHEGEESICERRBRERHICOWTRH L. F, BIion TR LU
1000 mgrkg BEDE 12 Vi HZMEN 5 ILAERL, HIZOWTIRYT T4 ML L
THNC 1B 5 RO RS LU0 1000 mg/kg BEE2a% 1T, 5% T 14 HROPSEHIRN
i X BT OTHEMIZONT LR TRET L.

1. RE&G=EN

1000 mg/kg B¢ CHEREZ, IRBR FTEE - EFHREDHETHES 1 BOREEE
Do, #&5 2 AU, #o 1 IETRE S HIZARESHE T 2RBHILS, 20O
£ O RERIIRD b o, Ei, R CHEICEKENM MBI L USRS
A O B O, Mz RN S MM OGFERNREORMEIFED Oh. BORKRE
Ti, 1000 mg/kg B TRIEEBOBMMIRD bz, MEALFRE TR, #RYEE
HEBEOHER L1200 mgkg U EOBOMT, EEEMERIRVEZLLAIME
ALT DAREA RS bz, £72, 200 mgkg UL EOBETHEIZ LDH OB BE2&mM, #iz
DN AOFBERIEN, 1000 mgrkg BT X 6 ICHEBEC v -GTP OBED 5 VIELE
EEEARD OGN, BWEER T, 1000 mgkeg 8 CHIC BRGNS R ROBERL LU
FYREAR o B B OREAGED S, HWEMEBERTE TIE, 1000 mgrkg 8 THIZFTB O
ANER PR RERAE K, BROTALRAE LR 718 O8Nk X OMIIR O B G E#MEH 38
HuN, FERRKTRESED T, 2ol ) 2B IS oY, AEERT
bHDHZENRBENT. i, FEMLRRKEBE, BELEMERE kiR, AR
EBE#HER L ULEERE TREREED o .
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M EDREEN D, BEEO NOEL i3, 40 mglkg BT ALT OIEEASESD bi
== L6, 40 mgkg/day Fifi, NOAEL i, 200 mg/kg 8T LDH O&ESED L
N= T kb, 40 mekg/day, MEEEI#O NOEL X 0 NOAEL i3, 200 mg/kg BT
AT BLTHIAL T LAORENRED LN 0D, Wb 40 meg/kg/day & HEE S
.

2. AMRBAEL

BEH oA (), ZTREIHIN, KRR, TR, MKREH, "6, 7KK,
ERE, HEE, ohE, okl LOWEFREBICELIRD R T, BRI
LTh, HERS, FERE thte, AR, (K, BRBLUWE 4 AAFRS,
HRYE O EIERT 2 EiIFEH ooz,

Lo T, MRASHOLMEELS LCREHORAEICKHT S NOEL HETIZ
NOAEL i, Wit 1000 mg/kg/day & HEFE 7.
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1. #BmE

LANHT R RS FT SN, AKERE, T b BLURERICBERBE~E
GOFKE 2 ETIHROE TH 5. RBCix, MHEAMCEDEHET SR GUD
mba sy FES FHIOL (FIEE 99.0%) o#8HEH I BAFL, B

(2~6C) ETTHREL, #H L. #BRHEORERZ, RFAY 7 (E25%R)
EEEL LT, TEORSRAR L 2 REOWERICHEN L, EAKE CHET (2~6T)
T CHEARREL, WG 7 AMNICER L. REFETRLCREBETOHS
MRIIEETHO L ERERLE.

2. {ERWR X OHEERY

W#ix, SD % [Crl: CD (SD) 17 v b %, AAFY—AR - US—LOEAL,
ML S 7 BRREE R TRBREICE X8, IBETRARICH L. 1 B0l
FOIMERES 12000 L, oW TRELICHBRELEHABREORER L LTE 5 Tk
LpA2WEDOYT T MEEZRY, B OWTE, Bl GHEROPILEFAETH
5 ICa&ER L CHEEREE L, 14 ABoRGEMBIZRT . o8I UdoREHRA
e OB, BIESHHEICEI VT OV T 74 MRSV TIIRE Z2/THR
FiLEoY fall

KRB (B ERK) OFIRE (FEMEH) 13, HE 341 (327~359) g, #E 228
(217~240) g TdhoT=. T v bk, BE 21.0~228C, B 52~62%IZHE L7
REET, £@r—VICEEIIOREL, BEEfEM (58 MR Aty 2, BARRETL
¥ BLUKREBBIZEREETHET Lz, 2L, RERESES% oML, BEVHME
TA +Z7b—27, BEFr—NLR - TA=) FANERY) I—RR— MF—E
L.

3. BEMOBZED L CREHk

BEARFARBRL LT, | BlHES 4 Lo T v M, FBRHEL 0 (REXE), 30,
100, 300 33 £0F 1000 mgkg/day T 14 HRMERNRE L, —BKIBORE, KERLU
B RORME, RHE, MEERE, MEELERE, SR BTERoMEx{To7.
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ZOFER, 300 3 L0 1000 mgrkg #THZEEHE T, IRER T HIO IHES O — K
EOEL, &5 1000 mgkg B CHBEROBEMBEMAED Ol £/, @i ALT
EEoHERENLZEMBIEHoNE. o T, ARBRIZBIT &G RIT, 1000
mg/kg/day ZEAE L L, LUF 200 8 X U040 mg/kg/day @ 3 FIEIS K USRRABE L
7.

BEFHER, REERPAE kg 47 s5mL &L, 77 BB UTFREELE
EREERVT, 1H LE CRaiR), RECBRE: 14 AR O, BEXSBREORT 4 BE
T, LMDV T I A M 42 AR, BOBE LA SBIICE, RAFA U THER
FRiclk5 L.

4. BEBIURA

1) BEnvpicBd 5EHE

(1) —#iRE

P EHIEE L OFhICES 14 FRORIGYRZE LT, BMoLsE, S8l T2
FERERBEL.

(2) M7 ERKBIE

B LG H BLOFO®IGE 1IN, HiXokk 1F, 26101 T, 8mer—
PHERYHTEERBLIOY—VAOT A IWA -7 7 4 — F (3T0Wx560Dx40H
mm) T, ¥—IhooHLEE, Fr—YroHTROBRCE S, HERER (Gh&~H
B, B (6, £iA, rE, R, IRREASUREE, IREKRMH, WK, N&asi
¥ (5h), W, FTEBEEORIZEZEN, MMABOREIZL 5150, &R, HE,
wan, A, W, ERTE (KRR, %ktt, DRE® GRE), BT (K59 ),
BEITEH (A%, ®ARMESHTRY), BRITE (BEOCERH, XEIEFES L L),
E#AE (RE, A2 Lv7y—, B, MEMHBRERE, HRBIUHED 29 HH I
WTBELKL. 225, BREBRRBORETEFEIIRDONAN-1LOT, FIE 2 BTO
BREIER L 2ol

(3) WheRA

B EBEOBHETO/N SO S L, 2oy k@8 O 5 bR ORI 2R,
HEDHT T4 MEIRFIEREDOHRE L.
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O BELHBRERAE

B G 37 B, MIIIME 4 AB L OOV 774 MEXRS 40 BiZ, BRERIK,
BERG, MERS, MERIS, BAKRBLCERRKRNERA . ZhoDREDR
B, REXBDLNE-0T, FFE2ETOREIIERL 27
Quiig DR /1 XL UH #EE) &

HEIE 37 B, MIEWE 4 BB X OO T J 4 MEEEES 40 BiZ, B 30 2
BLU60 M, Mk 30 a0 RERHRE (HRES RN ELE, SUPERMEX, =BT
B, B RTEANRE T =R L, HIEEENOXKERIC T SBEM
BEAT) LRI L O®BEOR A (F v b v o A HE AR TEERE, MK-380R/FR,
HETHER) ZRIELE. o455 MEOBREERIL, 60 HMAELEZ. Zhb
OBRBETEENRED N0 T, MEZETOREITIEREL -7

(4) RED L EHE

KEZ, BCoOWTIHRE 1 GR5B%ME, B5FAD, 4, 7, 14, 21, 28, 35, 42
HEB L UMSHA (RS, ERRE) WOuIMiE 1, 4, 7, 14 BB LCHHNE R
By, MERIRIE), MEXiS 1, 4, THIUC 4R, 80, 7, 14BKT20 HIEIZH
BFORBLU4 B LMETIA RHE, R (, 72, OV T 74 ML, BELF
CHICRE L. SR, KEMERICELYET, ¥—YILicEaETOD 24 B
FEHBRAZRE L. 2FL, BERORKRTER L, HMTIXRE 41 H, T
HF3H, RIEHTIIAEI3A L L.

(5) HMEDMEN Bk

WEZOWTC, BEMBH» ORI S E T, Giemsa Pefa il K 2 N BIHE
AZERL, SRICLVMENBREORESITo/. £, REMKA DL AZRBMGH
F TOVERABBROHE» LR AR L. 1R, BEEM 1 (I g
b bt H LR OMBIRARD HI-fiH £T& L, Mg L=5E6E, &
NOMPEAED L HPHREE L.

(6) RAB LU ik igEIE

%4515 H OFBICHEZR—BNT 1 1 OlRGbELREY, 2@MEMREL L
TREAHRIND T CHEERE SE . KROMERES—ERRAIZIT, BN
EABEHORFORECLVBRL, BRI EER0B L L. RERR (%)
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[(CRESHEFEESHE X100128EH L. ik EOB L LFE CRRIZTY, —
LD ETARBINZAZEE A L L. REBLUHEOBEMRND,
EBUTONT, ZHER (%) (RS EREIHR) X 100], EHRBE (G0 8
POEAROTT PR INHETOEE BIOHESE (%) [ERIHEME ik
MO X 1001% B L7z,

(7) BEORKRE

BT, SHOEHE LSO/ SWVIRIZ 5 IEERY, &5 40 BB £ 3 Kl
K@y —JITEL, BONERIZOWT, &RELOREOBRE, RBEE (w17
AAT 4w 7R, NAx =48 2k D pH, #il, %37 BIUEOERRE
Wiz bE OB (URIFCELL &, # o7V vV isaras s b, Thea L TH
B) 21To7. &5iZ, 18 BMAE L TR LAZRICHOWT, REBSICHRE (i
i, A=) ZHELE. 1000 mgkg B THEOBMENED LN-OT, FEH
WZOWTHIE 12 HL Y 18R ERL, REBLUCREORELIT .

(8) MR

B 5 OB B &5\ IIFEMEE T 0¥ B OMSEENNIC, =— 7 VRN T THRB L
THRENRE VM L7, BIEATA O &SR VEREEL, KoAhzigs Lo, #iX
BEROBYESO/NZ ORI 5 I, HETSEWO 5 HoreH QUL 5 ILE R, FIE
BECIMERE L b 2P R REONRE L.

BRE L7 migid 3 538 L, % 0—#id EDTA-2K TEEEFRIEALE L, £EH H#mEk
SR (XT-20000V, VA AvZ R) Ik, Rk (BRESREIE), DEHR
B (S UNLRRBET MY YA~ETaEVE), ~v b2 Uy ME RISV AR
WRHE), THRLRERE, FXRmkmaRkR PHROLFKDAFERE Ok, F
R, HmER¥ (Fo—4o bX MY, RS (BREHRHE), 8RR
BB I amRE SR (BE, 7ao—%a F 2 MY —3) RRELZ. /2, LED
—iR% 3.8% 7 T BT N U 7 AR CEEMIEASE U T2 S, ke B EREE
B (KC-10A, XE7 ANV ) kb, Fubur vl (Quick —BiE) BLIU
TEHELRS b e R T R F VB (2T FUOBIEERIE) 2RIEL .

(9) MmEEELFERE

FER L miEo—82 5 Mm% 8L, L FaghoiiER (JCABM8R Y JF 5
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AH—, BAET) 2L, B2 (Ea—Lby M), TAT I (BCG ),
AG W GHE#), i, gaLvxgao—n, PV FYVETAF (BLE, BERE), #

EUALEY (P7 V), REEE (JL7—F - UVHE), Z71LT7F=r (Jaffe k),
AST, ALT, ALP (BLE, JSCCik), v-GTP (SSCC#), LDH (SFBC ), #/Lv
7 A (OCPCH) BLUMERY o (BpRE) &, I -EMEREH KB (NAKL 132,
HEEE LE) X0, 7rIOL AU TABIUESR (UL, A4 8EE) 28
E LT
(10) IRBERA

HOFHEEREMIIRSE 42 BO¥A, HIIWES A, £/, HEHIO>VWTERE
14 BOBAIK, Thtfh=—7 VR T CRILEHRL, && ROIEEELTAS
ABEEZNIRMICEE L. #IIEROBHES O/ SVNEIC 5T, IS REHO S
BB A DMV 5 IBE &Y, BEIEEIIEEO2BICOWT, N, R, O, TR, B
B, BE AT, RRSIUBREKZER (EdER) L, BRAOKEIZESWT
HEEL B ER) 2B ULE. oowTE, SIROBREEB L TrE0EREY
W, BEE (%) [EREHEE 100128 M Lz,

SFIZOWTHR, TEE, FIRR WK, % -0 (EEREZEA®RRZE, 8§, B,
O, R, MR, EME, RO, MBRE, RSEL, RELLMG, ATV, WM, SRR, T,
TEE (AR, RS, REE), LR, BE ORRE), U (R o, B
BEY o3Eh) BRI, 10%THY SRR U R R, RERERIT77 )
THIEE) TREL, WF L. WEEREREL, MR X0 1000 mg/kg B O
HER 5 L (XS BOBMHME S O/AIWVIEIL 5 T, #iX2REMO 5 Bk Oiffn 5
L) O ZBRERBEIZOVWTERB L. TOME, SRPEORSIZLIEENET
HTME, BB L UWMRIZERD L0 T, MENE ST OMOBIZOWTIL, FHES
PCOHFIE, S L BRIz DO TRE L. RER, FECH-TAZ77 0 9R %
fERL, HE $E2H L THR L.

2) HARICEYT 5EHH

(1) EERH, MHBIUTHALRE
SYWRSE T DHERREE, FOERK (MELARLECEOSH 2F-, akE (%)
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(G HPE RS/ FHER) X 1001%, /AP & A2 MR O REIC L 0 R EHE
L, WH 0 RoHEROM R (BEHIEREBHERK BIUHEAROMKL (BH
PEARBURHEARK) FICWHE 4 BoAGFEROMERL (BEGFRBBETFRE %
BHLE. &6l FAERICOWT, NENZEDARORELHEEL .

(2) —AREE

E%AROBZAETER, —BRESIUAERZHRREL, HAER (%) [(HHELER
HOMHERE) X10018 X UWE 4 HAEFR (%) (74 AEREHELRE)
X 100]% FH L7z,

(3) k&

ARIZONT, HEO (ER) BIUWE4A BEH) &, EENICEI L OF
BErHEL, 1Yy oEHkEXREH L.

(4) W ERA

FHIEF OBME, £EAIIME 4 Bl —7 /A BRE FTREFE Y, @l XU
kit B FERTICOWT, HIRMICBEL:.

5. #FARHT

B LN EEESH B VIEEICOWT, SRR OAERE RRES%BLUT) £, &
BT —2BLURT AN w7 TF—22o0WT, RN 3L LD, Bartlett
OYBREZITY, BB —HRBEE X TR BOSEI 2T o7, BB —RTR
VIRGB L 3T A b v o F—#ik, Kruskal-Wallis RELZfTo72. Z0HD
MRHBELYRODIHBA, Dunnett 72V U Dunnett OB EERIZ L5 EEHEE T
7o, RBER 2 BBROBAIX, NFA M v 272220 T FREEZITY, 0
RO R 2EE1T Student O t BEER, 5D R TRVIES T Aspin-Welch @
t REZRIT-. £, /237X M) w7 F—#i%, Mann-Whitney ® U BEZ1TT
ot BT IYANT—=FIZONWTIL, Fisher OBEEREREZHOTRELEL. 72
L, REERFREICBIT D REHORHEEIZIOVTIE, Mann-Whitney © U RE%
iz, 7ok, HERCET?T—2i, 12 18ERE L.
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S
1. KEHREHENE
1) —#RME (Table 1, 2) BLUELT
1000 mg/kg BT, &5 1 HOHE%, R TELFo/BE A BEBE TH, &

127EREED TIEE LOMED SILIZED b, Th L ORRRBIIIFEEVEBD LR,
i, WOHT F A PEICEBWTHLREROERD S5 L 2 Eicg@#H b, k&5 2H
LARELT, MEOD 1VCTHRSE 5 HICHBEBE M2, Zo X wEERRED L
Nixnotz. HEESHIET LN, 1000 mgkg 8 THREES, #4513 HER, £<
i3 35 BLARE, #o 8B LT 74 MNZ B0 RGO LI, MEOKRE
ORBRBICHLAEEVRD B, WREL, NARZEGIRECERE, »o, ki
%D 30 57 E TORMIZ - @MIZRD L.

2) FHRRERBlE
HEHBROBEIIRNT, R ERS SO L UHOY T 54 FHEE G,
XHHERE L N THBLREIIRED Do 7.

Btk A

(1) WERNEERE
BEBMEOBREICROT, HRMHERSEHOMRERS L U754 MEOBIC
ELiX@Bo oot

(2) ditkhEE f136 X UE S &
BEBEMADREICBWT, HRDEREEBEONES LU T 51 MEOHIC
BlIBD LN T,

4) ki (Fig. 1, 2)

1000 mg/kg BT, MEDZEATR SR ORERINEICH BREERBO O, &
WMERFAOKBICHEREZEIE D O Aol RBEOBEL L CHOY T 54 FHEOE
BB ENCT R THRTIEMCH - 128, FHERAOEKET RIZRS
BRI L UREAR P oRENNEICEEEIES O T
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728, 200 mg/kg BECHEOWHE 0 B OREICHEREREMAARD Hiv/od, E{kicH
BEHBEIRD 60T, $£e, ZooRERAOEEIEERNSED b T
oG, #BHEORS LITEBGRLBRAOLEL L HE L.

5) ¥R (Fig. 3, 4)
1000 mg/kg BET, HEOBE 1 BOBERICABEREMARD L=, 4771 M
2E%, HOB/MRIZEERIBD Lo .

6) HEORE (Table 3)
1000 mgkg BT, REBICAELEHENED LI, RIEBRE TRORE T
RERIZEEED Do,

7) M=% (Table 4)
BT Rl L EEERE TRRE S L, B ohildol,

8) m#A (L EmA (Table 5)

HRYE R 5 AR O LT 200 mgkg P o BEOMT, AEMBER, o, FE
72 ALT DAREDZED bz, 512, 200 mg/kg LA EOBETHEZ LDH oA B2 & 1l,
Mg AT AOF B, 1000 mg/kg 8 THEZ v -GTP OF B2 EHE, HIZHLE
fEEm 238D ik

40 mgrkg BEDHED A U 7 LA HREED 4.89 mEg/L I2%f LT 4.47 mEq/L ¢ HER
BEZRLD, BhicHERBEERSLNY, £/, ToMKEIL wThbY
WEFOWEZRT —# BT 2 EFTH (4.08~5.34 mEq/L) NOETH -7, Lz
ST, BV 7 LAOERE, ERYEORS LITERRLBRATR LML

EHEHIRE TRRORE TiZ, B0 ALT CHFEENES LOOELOREITEMH L,
B LDH, #fo ALT, v -GTP BLUIA L 7 AZRERITGEES Hhieh ol

(R HAFHE TR ORRE THE, B v -GTP boetBAED 0.43 TU/L i LT 0.86 TU/L
THEREMA R LS, O, 584 14 (1.311UL) TERT -tk
D ERER (0.23~092 IU/L) % EF->7600, o 4 FIXEE RN OMET,
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B ERTROREN (146 IUL) LHASTHEWVETH L Z L0vh, sHBEE K
Tholel-bOFEELZLONE. Fi-, BORE Y L 30 BHEO 0.27 mg/dL
(2 LT 0.23 mg/dL E HEREMAR LD, RERTROBRETHED LR h
S=E{eThy, i, FoMEMIE, 5HF 1H (0.19 mg/dl) THRT—FIZE
B EREER (0.20~0.41 mg/dl) ZENCTRIS7, o 4 FlIIXEF@GHNOM
TholZLRENL, HRMEORY & IXTEER R BREIFT R &Kl L.

A LR EY R ME05~16 B, $e5 BT E)
I H | n | FB Mean—2S.D. Mean+2S.D.

A Y 7 A(mEgL) H 64| 471 4.08 5.34

MR ERENRE (17~18 B, BEHIEE T k)

HH #t | n | EH Mean—28S.D. Mean+2S.D.
v -GTP (IU/L) HE | 64 | 0.57 0.23 .92
#BEUAE (mg/dL) H 64| 030 0.20 0.41

9) #lkk
1000 mg'kg BT, HED 2 AR/ NESED b, BOREHE U7
74 MR RS, EidEED ohih o,

10) BEEE (Table 6)

1000 mg/kg B CHUCHAROEX EE, OLEOKETES L UHEMEROVWTRLEE
R, AHEOHEMEROFELREMIED bhl-. FEHMRL TEEREYIC B,
T, B EHRR THREZRSH RO o o 0EidE#S bz . e ds,
MIE AR TREB @S BV, BICBRORMNERICET 2 HERRESED
2 (Wil
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11) WP A RRA (Table 7, 8)

HBRMEICRR T HE, 1000 mgkg FETHOME, Bl L OCRBIZED O
i, NIRRT, &R/ EP OB AR A b i 3 ILICREH 6, 5> H 1L
F/NEU LA DRFRIRIE M & B > TV o, BT, TR ANE LR T35 01
AR L, BEOBBOEARME ERIZEMFREA =AY AN L LT
Bash, £L0fTIEIVEORT e OHBDONIBERFTR TH o120, #§
RUBBEOR7a L, Lrvd EEHREZD OB JUKE S LM 58
HOPHEERLAGRED LI, ZohEEH]IER BT 1L, 40 35 X T 200 mg/kg
BBV THLEREN 1 BLU2IETH DIz LT, 1000 mgkg BT 5 L2
Bl P EEEC, SRR LB LA RENRES . PR T, BEREEOERHS
2 KRB L. [HENRE TREREM T, Z0 L5 2EEEH LR T, [
HLTW., T, HTEHERDEICERTLIERIBED LRI,

HRHBEOR S LT EBARIC, JBBICOR, HDVITHREE SR E R G
J3E LT B, Mo A BPELT P ekig il L OVIRHIRRE R, DO LI -
MHETL, AFRRO BURIESER K UMY 3R, BRI RAE, M b X
UL (O Py Fridth) AT ROBIE Y o Rl B b v,
T/, RO E N L OB GAREE LRI &L O 1000 mg/kg #0O2H1Z58
HoENER, BlkoBEIBNTEIRO LN, BEOMTHHL, T
40 3 £ U° 1000 mg/kg BEY CICABEORIERETH 1 TIZE8H LR, Ffbto%
{b¢, BRICAEHBERELEDONT, £, TEEOT RS 1000 mgkg
HotfEn 1 Riz@ ohin, R REOEETHY, ZhbidunThb BRRERE
bt =1 | TR ol

2. AMWREEE

1) BEhIc RS TEE (Table 9)

(1) tERAYIRE
ST OB ORERTE TIZBWT, 2605 4~5.5 BOVEAMIZRL, #BY
HERGHICAERERERD oo Tk,
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(2) ZRERLTZRHE
RRARE L CEERRofIRES oY, RERVLETETIAR, X
RBEBLUZBRICILABELRELETRD NN 7.
(3) WK, BHFREBLICHEKRE
B, BREBIUVSERBIABRRECEIRDONEZ1o T,
(4) HEFEIL LR
HEER X OHERRICABREIEED b ko,
(5) 4rifeds L UWEEIRIE
i S UHERBICREEZED bhizdor,
2) FAERICKITTESE (Table 10)
(1) AfFtEl L UHRE
—HE 7= ) ORERYE, R, WE 0 HB LU 4 BoFAE R LUKE,
HAR, HEFCICHE 4 AOEFRCARREREREDLNY, HERO K
EBICHLEEIIRD NN T
(2) ARBRE
XFWREE, 40, 200 F L1000 mg/kg BT, £HFH 192, 174, 185 B LT 170
OREME KA LR, ARICRFIRD N7,

LE

1. KEES#HECOWT
—REOEIZ2WT, 1000 mgkg BETHEREID, &5 1 H o5&, RieTEZ
o BE R REDET RO LN, ZHEOBMFTNEENER LI LOLERD
N3, ZOLI AR, FBEOHTERSE 2 BUBRIIRD b T, RIBEOHEHEIC
B ONEREICOWTIE, REEGEOET, FMLERRBIECHERE Tkt
FRETLEEABD LR TN NI E0vh, BRDEOBHEETIIRLS, BERIZ
x4 D SRR LR LS.

REIZOWT, 1000 mgkg BT, HEDZERATR G HIM OEERMBIZEMEIZRD 5
h, FRBEO#E L UMDY 7 54 FHOEE bXEEL EDC TR THER T 2E@IC
HY, FERHEORGICLIRELEERBOLNT. £, 1000 mgkg HOBEOFK
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51 HoOBERIZEERIFED O,

BEIXT HEEIZ VT, T, ke L UEBRFICE{ES#D L,

1000 mg'kg B THECHTOM M EBROBMHEIBO LN, BETLIEEE LT, ¥
B ARE T, R/ NED OB R D D by, NERLHE Il DR
Bt mbAHoh, o+ 58 rmE .

A FERE T, 200 mg/kg LA EOBOBEIZED Ltz LDH O &l b FFEIC x93
LREBLIET IR EEZ OND. HEIZIIIHRE RO E BRI FHEL
XaR bz o7o, 1000 mgkg #OMEREICED Lz v -GTP O&RERFE S, IF
Bk T 2B L HET LB L ThHLFREENRELLOND.

F72, 200 mgrkg YA LOBEOMEZED S mig b A v 7 L OEE (200 mglikg #
9.7 mg/dL, 1000 mg/kg #% : 9.5 mg/dL) 122V T4, FOEEKEITERE L 5614 3
BUAVCYIFRERR OERT —F 2B A EHEGHA (9.6~11.7 mg/dL) % TRV, #HBME
OREC L DBELLBENEELRTELEELLND.

HHRYEREEHORE XU 200 mgkg UL OO T, g ALT OEFESED
s, BRI EREREO 36 TUL IT#H LT 40, 200 3 X} 1000 mgkg B TEHER 26,
19 B L3 TU/L, MEEHIREED 62 ITU/LICH LT, 48, 27TR X116 TU/L L, #EHE
EHHBEMHBERAREEmE AL, Lavd, 200 mgkg BA EOREOMEBEOREMEIL,
ThbERT— ¥ OEREHE H26~48 TU/L, #f42~871U/L) # TRy, #BRHE
DEEICLDEEELZLND.

FMEIZL D ALTETOA =X LRTHTH DS, FHROREEDw—4—L
LTORMEOEL TR Y, BOMOERTHD Z L0 b, EHRFHERIIRNND
DEEZLND.

R X 5 IO T, 1000 mglkg BEOHE THTEMLE SN ARSI LR 0
W OBMARD L, HBHHOBSIZLHEE B bk, WTRIRMRE b
BRIZBIT2EAORRIUET, #7 v b TIIHBRICLED LI, REKEPLOZ 3
7 ORWESAMUEBESEREATAZEBHMONTHS Y. ARBRTEDONIHT
Wik, THOBRIEEICED LEMROEERLEOBABRLEEZ LN ELEM#E TR
b9, HAEOMMOBREIIHBRRBERLOTH 7.

PO TR EROSBENRED by, WEARFRE CHERDEICER
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THEEFERDONT, £/, HEHMKE THBEZBY TIERERICALNRZD LN
TWARWTZ &b, BRARELL N X,

HED R T 1000 mg/kg IR0 LR RILBEOEHEIZOWT, REOMA RS
BEAREOKMS, BE+TLE8bEAFE- TN IEND, FOBEMRNERZALS
(2T A2 LR TH -, BRERELZLOTHo -,

1000 mg/kg B THEIZMIR O3 B R OISR b, MIROREMRFRE T,
REOBEEHEFVRD b, Z OO EROKMET, BREEOEMES DIZ
M, BRREEICDPRMETho L itk dbnEZLNS.

1000 mg/kg B THIZF® bR LIEOREN B L X EROBHEIC OV T, KB
HBERECEEPRO bRl Z &b, MRICRHT 2 FHEEE T TLOTIR
72, FBEOEEMEMBERIZH -7 L1 S ZROB T L ah.

DL RBEESHEPH D IR G TERCE D D B L3 FHERE T, #O
ALT KAEERRLILOOBOBREIIEML, ZooZ iy bEEL Ty
Tz, L7ehinT, AHBRYHEOEMNE Tl L WS, Eih, ERNLAENRE
BATRETSELBD ORI

LA EDFERD 6, 40 mg/kg BETIIEEREEILED b hied - 7. 200 mgkg 8 T,
Mg A b d T, gz LDH O &{E, Moo o LORBERFED B /-, 1000 mgkg
BT, MR TEAEo - A RERXT, KEEMOMBIER, W&y -GTP O
AR, <5 —BOBREROEE, iR 2HdERORIER LU/NE
LR HIRAE K, RERRIZ 351T 2460 B BHRETS X OB E O FH, B RM%E b
BB ORI TR LB OEEIFED b,

A AR AEE RAQ5~16 B, 5 HFR &)

HA 8| n | ‘F¥ | Mean—2S.D. Mean+28S.D.
B2 Lmg/dL) g | 61 | 10.6 9.6 11.7
ALT{IU/L) | 65 37 26 48
ALT(IU/L) #E | 63 64 42 87
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2-

NOEL 40 mg/kg ALT
40 mg/kg/day NOAEL 200 mg/kg LDH
40 mg/kg/day NOEL NOAEL 200 mg/kg ALT

40 mg/kg/day
NOEL NOAEL
1000

mg/kg/day

1) Greaves P : Urinary system. Kidney, Hyaline droplets, /n “Histopathology of
preclinical toxicity studies. 2nd. ed” P. Greaves editor, Amsterdam, Elsevier(2000

pp.575-579.

19
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Fig. 1

Body weight changes of male rats treated orally with 2-mercaptobenzothiazole in the combined repeated dose toxicity
study with the reproduction/developmental toxicity screening test
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Fig. 2-1 Body weight changes of female rats treated orally with 2-mercaptobenzothiazole in the combined repeated dose toxicity
study with the reproduction/developmental toxicity screening test

Significantly different from control (* p<0.05).
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Fig. 2-2 Body weight changes of female rats of the satellite group treated orally with 2-mercaptobenzothiazole in the

combined repeated dose toxicity study with the reproduction/developmental toxicity screening test
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Fig.3 Food consumption changes of male rats treated orally with 2-mercaptobenzothiazole in the combined repeated dose toxicity

study with the reproduction/developmental toxicity screening test

Significantly different from control (** : p<0.01)
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Fig. 4-1 Food consumption changes of female rats treated orally with 2-mercaptobenzothiazole in the combined repeated dose
toxicity study with the reproduction/developmental toxicity screening test
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Fig. 4-2  Food consumption changes of female rats of the satellite group treated orally with 2-mercaptobenzothiazole in the combined
repeated dose toxicity study with the reproduction/developmental toxicity screening test



Table 1 Clinical signs of male rats treated orally with 2-mercaptobenzothiazole in the combined repeated dose
toxicity study with the reproduction/developmental toxicity screening test

In the administration period In the recovery period

General conditions Dose (mg/kg/day) 0 40 200 1000 0 1000
(Clinical signs) Grade No. of animals 12 12 12 12 5 5
Decrease in locomotor activity . 12 12 12 b 5 5

+ 0 0 0 7 ** 0 0
Ptosis - 12 12 12 5 5 5

+ 0 0 0 7 R 0 0
Salivation - 12 12 12 4 5 5

+ 0 0 0 g ** 0 0

- : Negative. + :Slight.
Significantly different from control (**p<0.01).



Table 2-1 Clinical signs of female rats treated orally with 2-mercaptobenzothiazole in the combined repeated dose
toxicity study with the reproduction/developmental toxicity screening test

In the administration period

General conditions Dose (mg/kg/day) 0 40 200 1000
(Clinical signs) Grade No. of animals 12 12 12 12
Decrease in locomotor activity - 12 12 12 7

+ 0 0 0 b **
Ptosis - 12 12 12 7

+ 0 0 0 5 **
Salivation - 12 12 12 0

+ 0 0 0 12 **

- : Negative. + :Slight.
Significantly different from control (**p<0.01).



Table 2-2 Clinical signs of female rats of the satellite group treated orally with 2-mercaptobenzothiazole in the
combined repeated dose toxicity study with the reproduction/developmental toxicity screening test

In the administration period In the recovery period

General conditions Dose (mg/kg/day) 0 1000 0 1000
(Clinical signs) Grade No. of animals 5 5 "5 5
Decrease in locomotor activity 5 3 5 53

+ 0 2 0 0
Ptosis 5 3 5 5

+ 0 2 0 0
Salivation 5 0 5 5

+ 0 5 0 0

- * Negative. + : Slight.



Table 3-1 Urinary findings of male rats treated orally with 2-mercaptobenzothiazole in the combined
repeated dose toxicity study with the reproduction/developmental toxicity screening test

At the end of administration period At the end of recovery period
Dose (mg/kg/day) 0 40 200 1000 0 1000
No. of animals 5 5 5 5 ] 5
Color PY 5 5 b 5 5 5
Cloudy - 5 ] ) 5 5 5
(mL/18hr)
Volume ™’ (ml/18hr) 10.8 £ 3.7 8.6 £3,9 1.8 £5.3 12,2 £ 2.8 11.3 = 2.1 10.6 = 1.7
Specific gravitya) 1,059+ 0. 011 1. 066 £ 0.012 1.064 + 0.013 1.09%0 = 0.914%F 1,083 * 0.008 1.065 *x 0.006
pH 6.b
7.0
7.5 1
8.0 3 1 2
8.5 ] 5 2 3 5 3
Protein - 1
+ 2 1 1 2 3
+ 2 3 3 4 3 1
++ 1 2 1
Glucose - ) 5 5 5 5 5
Qccult blood - 5 3} 5 5 b 5
a) : Mean®5.D. Significantly different from control{ #* p<0. 01} .
Color : Cleolorless), PY(pale yellow}, Y{yellow), PB(pale brown).
Cloudy @ — {negligible}.
Protein : — (negligible), *{(15~30mg/dL), + {30mg/dL), ++(100mg/dL).
Glucose : — (negligible), *{0.lg/dL).

Occult blood | — (negligible}, = (trace).



Table 3-2 Urinary findings of male rats treated orally with 2-mercaptohenzothiazole
in the combinedrepeated dose toxicity study with the reproduction/develiopmental toxicity screening test

4t the end of administration period At the end of recovery pericd
Dose (mg/kg/day) 0 40 200 1000 ] 1000
No. of animals 5 5 5 5 5 b
Erythrocytes - 5 5 5 [} 5 ]
+
Leukocytes 5 ) 5 5 5 5
+
Crystals
Mg - 3 2 2 2 4 3
+ 2 1 2 1
++ 2 3 1 1
P 1
Ca - 5 5 5 53 5 5
Ams 5 5 5 5 5
Epithelial cells
Sq 3 2 3 3 1 1
+ 2 3 2 2 4 4
[} - 5 5 5 b 5 5
S 5 5 5 5 5 5
Casts
G 5 5 5 5 5 5
H - 5 5 5 5 5 5
W - 5 5 5 5 5 5
Fat globules - 5 ] 5 5 b 5

— . Not observed. + : A few in some fields. ++ : A few in all fieids. +++ ! Mapy in all fields,

Crystals Epithelial cells Casts
Mg (ammonium magnesium phosphate) Sq{squamous) G{granule)
Ca{calcium carbonate) R (round} Hi{hvaline)

Ams (amorphous) S(spindle) W (waxy)



Hematclogical findings of rats treated oraily with 2-mercaptobenzothiazole in the combined

Table 4

toxicity study with the reproduction/developmental toxicity screening test

repeated dose
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Table 5

Blood biochemical findings of rats treated orally with 2-mercaptobenzothiazole in the combined

repeated dose toxicity study with the reproduction/developmental toxicity screening test

At the end of administiration period At the end of recovery period
Sex Dose {(mg/kg/day) 0 40 200 1000 0 1000
Male
No. of animals 5 5 5 5 5 5
LDH (1U/L) 147 + 37 234 = 80 252 = TO* 256 £ 53* 266 = 101 242 * B8
AST {IU/L} 59 £ 5 66 = 6 70 x 7 71 + 18 73 £ 11 68 = 8
ALT {TU/L} 36 *+ 3 26 £ 4k 19 + 4%x 13 *+ D 41 * 8 31 & 5%
ALP (1U/L) 482 £ 183 424 + 111 382 £ 78 435 £ 29 343 £ 43 293 * 54
v —GTP (TU/L) 0.64 £ 0.24 0.58 £ 0.24 0.85 x 0.36 1.46 = 0.83 0.43 £ 0.08 0.86 + 0,27
T. protein (g/dL} 5.68 £ 0.16 5. 74 £ 0.28 5. 72 = 0.27 5. 77T = 0.22 5.88 = Q.17 5.80 = 0,14
Albumin (g/dL) 2.76 + 0,19 2.71 £ 0.24 2,72 = 0.37 2,79 £ 0.12 2.92 £ 0.14 2.80 = 0.10
A/G ratio 0.96 = 0,11 0.90 = 0.08 0.91 £ 0.16 0.93 + 0.02 0,98 £ 0.07 0,93 = 0.07
T. cholesterol {mg/dL) 53 £ 6 53 = 10 65 * 12 60 + 17 59 = 14 72 £ 21
Triglyceride (mg/dL} 59 = 21 45 = 17 39 + 23 37 £ 18 54 + 28 46 3 13
Glucose {mg/dL) 149 * 16 150 + 14 146 £ 12 142 + 13 153 * 11 151 * 14
BUN (mg/dL)} 14.0 £ 1.5 12,0 £ 1.6 12.6 = 3.2 12.5 £ 1.6 13.7 £ 1.3 14.7 * 1.2
{reatinine (mg/dL) 0.40 + 0.06 0.35 £ 0.05 0,33 = 0.06 0.35 == 0.05 0.48 = 0.06 0.42 = 0.08
T.bilirubin  (mg/dL) 0.31 £0.00 0.31 + 0.02 0,30 £ 0.05 0.29 = 0.04 0.27 £0.03 0.23 = C.03%*
Ca (mg/dL) 9.6 £0.3 9.5 £ 0.3 9.5 £ 0.4 9.4 * 0.3 9.9 0.2 9.7 £ 0.2
1. phosphorus  {mg/dL) 7.1 = 0.6 6.9 £ 0.4 6.9 + 0.2 6.7 £ 0.7 6,8 = 0.3 6.7 = 0.3
Na {mEq/L) 145 =1 146 = 1 145 * 1 146 = 1 146 + 2 146 £ 2
K {mEq/L) 4.89 + 0.22 4.47 * 0,23% 4.87 = 0.18 4,85 = 0.22 4.83 £ 0.10 4,91 = 0.28
Cl (mEq/L} 106 + 2 105 £ 1 104 £ 1 106 £ 2 106 £ 2 106 £ 2
Female
No. of animals 5 5 5 ) 5 5
LDH (1U/L) 210 *+ 66 216 £ 79 199 == 47 306 £ 83 288 = 117 214 = b4
AST (1U/L) T8 + 11 70+ 1 7% *+ 6 79 + 8 69 = 13 0+ 11
ALT {1U/L) 62 = 10 48 = b 27 X 8% 16 & 2%% 32 + h 26 = 4
ALP {1U/L} 402 = 164 441 + 189 By £ A 388 £ 96 137 = 23 154 + 44
v —GTP (LU/L) 0.70 £ 0.33 0.8 £ 0.11 0.98 + 0.23 1.38 =+ 0, 39%% 0,98 + 0. 45 1.14 + 0.37
T.protein (g/dL) 6,29 £ 0. 14 6.36 + 0.40 5,97 £ 0.36 593 = 0.23 6.51 £ 0.23 6.36 = 0.17
Albumin (g/dL) 3.49 £ 0.22 3.36 = 0.41 3.19 = 0.40 324 = 0.21 3.72 £ 0.16 3.49 = 0.21
A/G ratio 1.25 20,13 1.12 £ 0.14 1.15 = 0.16 .21 + 0.09 1.33 £ 0.04 1,23 £ 0.13
T. cholesterol (mg/dL) 71 + 12 67 = 9 82 + 18 78 = I8 7% £ b 79 = 8
Triglyceride {(mg/dL) 151 £ 128 126 = 79 82 =+ 45 88 + 45 29 £ 11 18 £ 5
Glucose {mg/dL} 145 £ 7 150 £ 12 136 £ b 135 + 10 136 £ 9 128 = 11
BUN (mg/dL} 21.4 £ 2.3 20.1 £ 4.7 18.5 = 5.4 18.0 £ 2.5 15.9 £ 2.1 16.2 = 0.7
{reatinine (mg/dL) 0.46 £ 0.04 0.50 *= 0.15 0.49 £ 0.07 0.47 = 0.05 0.47 £ 0.07 0.47 + 0,04
T.bilirubin  (mg/dL) 0.28 + 0.02 0.26 £ 0.02 0.28 = 0.02 0.31 + 0.02 0.21 = 0.02 0.18 £ 0,03
Ca (mg/dL) 10.4 = 0.2 10,2 £ 0.4 9.7 * 0.6% 9.5 £ 0.3%% 10.1 £0.2 9,7 £ 0.5
1. phosphorus  {mg/dL) 8.9 = 0.9 8.8 + 1.1 8.4 £ 1.5 8.1 £ 0.8 h6 £ 0.4 5.7 x 0.8
Na {mEq/L) 144 £ 2 144 + 1 144 = 2 144 + 1 147 £ 1 146 £ 1
K {mEq/L} 5,01 £ 0.47 4.94 + 0.31 4,79 * .35 5,51 = 0.33 4.80 £ 0.23 4.66 X 0.26
Cl (mEq/L) 101 + 2 101 = 1 102 += 2 102 + 1 108 = 1 109 + 2

Each value is expressed as meanx5S. D.
Significantly different from control(*k p<0.0b, ** p<0.01) .



Table 6 Absolute and relative organ weights of rats treated orally with 2-mercaptobenzothiazole
in the combined repeated dose toxicity study with the reproduction/developmental toxicity screening test
At the end of administration period At the end of recovery perioed
Sex Ttem Dose {mg/ka/day) 0 40 200 1000 0 1000
Male No.of animuls available 5 5 ] 5 5 5
Body weight (g) 461 =+ 25 457 + 19 457 + 16 433 =+ 12 507 4 43 478 * 29
Absolute weight
Brain(g) 2.05 = 0.08 1,97 £ 0,06 2.04 2009 2,01 = 0.03 2.00 £ 0,05 2.0 £0.08
Liver (g) 11.78 = 1.06 11.64 = 0.80 12.44 += 1.14 13.13 = 0.80 12.14 = 0.894 12,11 £ 1.47
Kidneys (g} 3.03 + 0.15 3.04 *0.44 3.28 £ 0. 65 3.40 = 0.27 2.97 + 0.20 3.34 £ 0.34
Spleen(g) 0.72 £ 013 0.74 £ 006  0.72 £ 0.12  §.69 * 0.07 0.8 £ 0.10 0.7l =013
Heart (g) 1.40 + 0.04 1.35 & 0.09 1.32 = 0.08 1.20 £ 0.03** 1.40 = 0. 13 1.32 = 0.12
Thymus (g) 0.33 &+ 0.05 0.34 = 0.58 0,30 = 0.06 0.22 * 0.07+ 0.36 = 4. 10 0.30 * 0.08
Adrenal (mg) BR.T *+ 6.7 53.8 = 13.3 644 + 59 55.0 * 7.3 84,5 x 12.7 6L.6 * 7.5
Testes(g) 3.43 £ 0,28 340 £ 0,25 3.34 £ 0.19 3.43 & 0.36 3.58 = 0.4¢ 3.28 £ 0.25
Epididymides(g) .30 + 0. 11 1.32 + 0,12 1.41 += 0,13 .31 £ 0.10 1.44 = 0.07 1.36 + 0.07
Relative weight
Brain (gh) 0.45 + 0,03 0.43 = 0.02 0.44 * 0,02 0.47 * 0.02 0.40 + 0,03  0.42 £ 0. 01
Liver (g% 2.5 1 0.16 2.5% * 0.17 2.72 £ 0.16  3.03 £ 0.16% 2,40 £ 0,13 253 = 0.22
Kidneys (gh) 0.66 * 0,02 0.66 £ 0.10 0.7 £ 0.10 0.78 = 0.06 0.59 + 0,06 0.70 £ 0.07*
Spleen (g%) 0.16 £ 0.02 0.16 ¥ 0.01 0.16 £ 0.03 016 = 0.01 0.17 + 0,01 0.15 = 0.02
Heart (g%) 0.31 © ¢.02  0.30 £ ¢.02 0.29 £ 0.01 .28 £ 0.01* 0.28 £ 0.02 0.28 X+ 0.02
Thymus (g%} G.07T = 0.01 0,07 = 0.01 G.07 = 0.0l 0,06 x 0.02 0.07 = 0.02 0.06 = ¢.02
Adrenal (mg%) 149 + 1.3 13.9 = 2.8 4.1 = 1.5 12.7 + L8 12.7 £ 1.7 12,9 * 1.4
Tostes (gh) 0.75 * 0.08 0.75 *= 0.07 0.73 £ 005 0,79 £ 0.08 ¢T71 £ Q.09  0.69 + 0.08
Epididymides (g%} 0,28 £ 0.02 0.28 £0.03 0,31 £0.02 030 * 0.03 0.29 £ 002 0.29 +£0.02
Female No.of animals available ] 5 Bl 5 5 5
Body weight {(g) 321 + 24 318 = 11 319 = 7 321 + 14 292 £ 13 277 = 15
Absolute weight
Brain(g) 1.90 + 0.07 1.86 £ 0.04 1.88 = 0,03 1.89 = 0.08 1.90 x 0.06 1.92 £ 0.07
Liver {g) 10,97 £ 1.16 10.66 += 0.87 10.77 £ ¢.62 11.38 * 0,96 7.20 = 0.47 7.02 = 0.62
Kidneys(g) 1.96 = 0.20 1.95 £ 0. 11 1,97 = 0,13 2.09 £ 0.17 1.90 £ 0.09 1.78 = 0.09
Spleen(g) 0.65 = 0.05 .62 = 0.08 0.66 = 0.10 0.69 + 0.1b6 0.93 = .06 0.51 £ 0.07
Heart (g) 1.00 = 0,12 1.01 & 0.0% 1.0¢6 £ 0,07 1.01 *+ 0.06 .89 = 0.05 0.87 £ 0,03
Thymus {g) 0.23 +0.06 0.27 £0,09 0.27 £003 021 * 0.06 0.30 £ 0,05  0.30 £ 0.10
Adrenal (mg) 74,2 * 6.4 72.5 + 8.1 7.9 X+ 8.4 67.8 * 1.4 7.7 £ 51 67.5 £ 7.7
Relative weight
Brain{g%) 0.50 £ 0.05 0.58 *0.02 0.59 + 0.02 0.9 * 0.03 0.65 £ 0.04 0.69 = 0.06
Liver (g% 3.41 1 0,16 3.36 + 0.24 3.38 + 0,19 3.54 £ 0.16 247 + 0.08  2.84 + O IV
Kidneys (&%) 0.6 * 0.05 0.61 + 0,06 0.62 X 0.04 0.65 £ 0.04 0.656 + 0.05 0.64 £ 0.03
Spleen (g%} 0.20 + 0,01 0.19 £0.02 021 £0.04 021 £ 0.4 0.18 £ 0.02 0.1% * 0.03
Heart (g%} 0.31 + 0.02 0.32 = 0.02 0.31 = ¢.02 0.32 = 0.02 0.31 £ 0.02 0.32 £ 0.02
Thymus (g%} 0,07 £ ¢.02  0.09 =003 0.08 =001 007 % 002 0.10 £ 0.02 0. 11 *0.03
Adrenal (mg%) 23.3 = 3.1 22.8 £ 2.5 24,4 £ 2.3 21.1 £ 2.5 24.3 £ 1.9 24,5 = 4.1

Fach value is expressed as MeanXS.D.

Significantly different from control (¥ p<0, 05, ** p<0.01).



Table 7 Incidence of histopathological findings of male rats treated orally with 2-mercaptobenzothiazole
in the combined repeated dose toxicity study with the reproduction/developmental texicity screening test

Organ : Findings Grade At the end of admwinistration period At the end of recovery period
Dose (mg/kg/day) 0 40 200 1000 0 1000

No.of animals 5 5 5 b 5 5
Lung D Aceumulation, foam cell - 4 # # 5 g #
1 # # 0 -4 =S
Heart : Myocardial degeneration/fibrosis - 2 # # 5 B 4
3 # # 0 &
Liver ! Necrosis, focal - 4 b 5 5 o 4
1 0 ¢ 0 0 1
Microgranuloma 5 4 5 4 4 5
0 1 0 1 1 0
Hypertrophy, hepatocyte, - 5 5 b 2 b 5
centrilobular + 0 ¢ 0 3 4] 0
Degeneration, fatty, hepatocyte, 5 5 5 4 5 5
centrilobular 0 ¢} 0 1 0 0
Kidney : Byaline droplet, proximal 1 p 0 0 0 ¢
tubular epithelium 3 2 3 4] 3 3
++ 1 1 2 5 2 2
Basophilic tubule, unilateral - 4 4 h 4 4 4
+ 1 1 ¢ 1 1 L
Cast, hyaline, unilateral - 5 4 5 4 5 4
0 1 0 1 0 1
Cvst, solitary, unilateral - 5 5 5 5 5 4
+ o] 0 0 0 0 1
Thymus » Atrophy, cortical 5 5] 3 5 5
0 0 0 0 0
Spleen . Hematopoiesis, extramedullary - 0 # -1 0 # -2
+ ) # # 5 # 4
Deposit, pigment, brown - o] i # 0 B kS
+ 5 # # 5 # #
Prostate : Cellular infiltration, lymphocyt 4 # # 5 # #
interstitium + 1 # # 0 # B

— © Negative. + @ Slight. ++ : Moderate. # : Not examined
Significantly different from control (* p<0.03)



Table 8 Incidence of histopathological findings of female rats treated orally with 2-mercaptobenzothiazole
in the combined repeated dose toxicity study with the reproduction/developmental toxicity screening test

Organ : Findings Grade At the end of administration period At the end of recovery period
Dose (mg/kg/day) 0 40 200 1000 0 1000
No. of animzls 5 5 5 5 5 5
Lung : Cellular infiltration, - 4 B b 5 # #
neutrophilic perivascular + 1 # H 0 # %
Accumulation, foam cell - 5 # £ 4 # &
+ 0 # # 1 # #
Liver * Microgranuloma - 4 # # 5 # #
1 t # ¢ # #
Necrosis, focal - 4 # & 5 % #
+ 1 # e 0 # #
Kidney * Basophilic tubule, unilateral 4 # # 5 # #
1 # # 0 # &
Cyst, solitary, unilateral 4 # # 5 # #
1 # # 0 i bid
Fibrosis, unilateral - 4 # % 4 % #
+ 1 # # 1 & 8
Spleen  Hematopoiesis, extramedullary 0 # # 0 =3 b4
) % 4 4 B %
++ 0 # #t 1 8 B
Deposit, pigment, brown - 0 % # 0 # #
+ 5 # # 5 b4 #
Pituitary @ Remnant, Rathke’s pouch 5 # o 4 # #
0 # # 1 = #

~ @ Negative. + : Slight. ++ : Moderate. # ! Not examined.



Table 9 Reproduction results of rats treated orally with 2-mercaptobenzothiazole in the combined repeated dose
toxicity study with the reproduction/developmental toxicity screening test

Dose {mg/kg/day) 0 40 200 1000
Estrous cycle (days, Mean + 8.1D.) 43 = 05 (or17" 41 + 03 (012)° 41 = 02 (0/12)" 40 = 01 (o/17)"
No. of pairs mated 12 12 12 12

No. of pairs with suceessful copulation 12 12 12 12
Copulation index (%} 100 100 100 100
Pairing days until copulation {days, Mean + 5.1.) 23 £ 08 20 % 1.0 23 + 1.2 25 £ 1.1
No. of pregnant females 12 12 12 12
Fertility index (%) 100 100 100 100

No. of corpora lutea (Mean + S.D.) 181 = 1.7 167 = 14 169 = 16 164 = 2.0
No. of implantation sites (Mean x S.D.) 170 = 15 155 == 20 159 = 17 154 + 186
Implantation index (%, Mean + S.D.) 942 + 6.1 93.3 + 12.1 943 + 7.2 942 + 53
No. of pregnant females with parturition 12 12 12 12
Gestation length (days, Mean + S.D.) 223 + 05 223 + 05 226 =+ 05 226 = 05
No. of pregnant females with live pups 12 12 12 12
Gestation index (%) 100 100 100 100

No. of pregnant females with live pups on day 4 12 12 12 12

Estrous cycle : Mean days from metaestrus I (1) to next HI.

a : (No. of females with abnormal estrus cycle/No. of females).

Copulation index (No. of pairs with successful copulation/No. of pairs mated) x100.
Fertility index (No. of pregnant females/No. of pairs with successful copulation) x 100,
Gestation index (No. of females with live pups/No, of pregnant females) x100.



Table 10

with the reproduction/developmental toxicity screening test

Litter results of rats treated orally with 2-mercaptobenzothiazole in the combined repeated dose toxicity study

Dose(mg/kg/day) 0 40 200 1000
No. of pups born 160 £ 1.8 145 £ 2.2 154 = 1.9 142 £ 22
Delivery index (%) 93.6 £+ 6.4 934 = b.5 96.8 + 4.6 919 + 10.4
No. of pups alive
on day 0 of lactation
Total 160 + 1.8 143 = 2.1 153 = 2.1 139 + 25
Male 83+ 2.1 70 £ 2.0 69 £ 16 73 £+ 2.6
Female 79 £ 1.7 73+ 2.6 83 + 1.5 6.7 £+ 2.1
Live birth index (%) 100.0 = 0.0 990 = 3.6 988 + 2.9 980 = 3.7

Sex ratio(Male/Male + Female)
of pups on day 0 of lactation
of live pups on day 0 of lactation
of live pups on day 4 of lactation

No. of pups alive

on day 4 of lactation
Total
Male
Female

Viability index (%)

Body weight of live pups (g)
on day 0
Male
Female
on day 4
Male
Female

0.52+0.10(100/192) 0.50+0.14(85/174)
0.52+0,10(100/192) 0.500.14(84/172)
0.5140.10(99/191) 0.50+0.14(84/172)

159 + 2.0 14.3 + 2.1
83 + 2.3 7.0+ 20
77 £ 1.7 73+ 26
993 + 2.4 100.0 £ 0.0
6.8 + 0.7 7.0 £ 06
63 = (.8 6.7 £ 0.7
11.0 £+ 1.0 115 £ 1.2
1056 = 0.9 11.1 £ 1.5

0.45+0,08(34/185) 0.52+0,15(88/170)
0.45+0,08(83/183) 0.52+0.15(87/167)
0.45+0.10(52/180) 0.52+0.15(86/166)

150 + 23 138 + 24
6.8 £ 1.8 72 £+ 24
82 + 1.7 6.7+ 21
982 + 34 995 + 1.6
70 + 05 69 =+ 05
66 £ 04 65 + 05
109 £ 09 11.2 + 1.2
104 =+ 1.0 106 £+ 1.2

Delivery index = (No. of pups born/No. of implantation sites)x100.
Live birth index = (No. of live pups on day 0/No. of pups born)x100.
Viability index = (No. of live pups on day 4/No. of live pups on day 0)x1900.

Sex ratio = (Total number of male pups/Total number of male and female pups).
Each value is expressed as Mean£5.D.





