BEAA L 78 O NERE 2B 3 2 1E
CER% 1841 H 13 H 2 A)
BEEW'E e Repro fii%) - A
CAS No. e WE LR 28 H . Kok Ames | Zufafk P =} ik
e B 3a, 4, 7, Ta—7hF e
3048-65-5 | 4581 |2 Lhnt 1l ooy O O O 1 PR

Coal B NPV N AFALT F -
56-93-9 | 3-2694 —wasmy K O O O 25 PR
110-02-1 9-810 |FAT=r @) @) @) 126

o ~ ‘FhIerRaF ATz —1, 1—

126-33-0 5T o @) @) @) @) @) 153

1570-64-5 | 3-900 |4—Z/mp—0—JL Y —/L @) @) @) @) 193
1, 2, 4—_UBU RV R U

3319-31-1 | 3-2684 [FJA(2—ZFLA~FIIL)TAT O @) @) @) @) 230
V%

L ~ 1, 2, 3—hUzmax BRIEA
s1-61-6 | 374 |22 O 261 | gt
95-63-6 3-7 |1, 2, 4—FUrFANUBY @) @) @) 312

ol B 4, 4 —FAEAR(6—tert—7 F
96-69-5 s | @) @) @) @) 331
98-08-8 3-86 |[(F7AABAFL) B @) @) @) 418
526-73-8 3-7 |1, 2, 3—FUrFABY @) @) @) 438

o ~ 2—bREFY —4— (FIFNAF
1843-05-6 | 4-141 |7 007 0 @) @) @) 462
25154-52-3 | 3-503 |/=AT7=s—n @) @) @) @) 475




3a4,7,7a-7 P T FO-IH-A 7D 7 v P HVS
RERORES - EREREE a5

Combined Repeat Dose and Reproductive/ Developmental Toxicity Screening Test of
3a,4,7,7a-Tetrahydro-1H-indene by Oral Administration in Rats

2

OECDHFIL# W BOELEARNIFO—-FLLT,
3a4,7,7a-F b F & FO-1H 1 » 7~ (CAS No. 3048-65-
5) D67, 2003 X %600 me/kg % BS v MR LTRE
BN, 3cBHfEs L UREGOF46HE, #7 v P
L TiETTEY, RS L CMTIESE, &SNS
H 3 CoMBED&S L, BENR~ORERSICL S

. MEHRMDOERE L TR OREICRITTRE
COWTERR S EN - SR HFERATRLERL
FA

M~ OREE S &, HENINH D
2004 £ 7600 mp/kg B CRD S, MESRECHE,
FRMFRE, ~T b7y MEB I UMEEENBREOR
LHHEDG00 mg/kgETH O LA, BEEETIR, F
BEEZOMMN % v LEBIHEE L & W S EEE o
HEED 600 mefke R & MO 200 mg/kg Bl E D& TEE
Bhh, &6IEEROFRESOEME v LEEIE R %
B AEEREOMINFEDST mg/kgll LRSS &
Ui D 600 me/kg FETED SN, T, HEEHSER
T, FRCEEOAEDLHEFRRIE AT
600 mg/kgfF T, FRICEWOEARME Lk ol
LA B L TS NME O BEEHOMITFHED 67 mg/ke
Do, S6iSFoRMA% EEOBEEMED 200
BIU G0 mg/kgBETRO LN,

BELD, BEOET mg/kg lLOBOFHOERE L
UCRERgLoEnOEinEE L&), B0200 mg/ks
BB EERINIHE . 6 T RBOEES LUEGE
BEfboFEin(EmmEased) b s, FRBICBH2
3ad7,7a-F PP L FO-1H-4 » FrOR#EEC LA
LSRR M T 67 me/kg/day Rifli, HET67 mg/ke/day
LR L

S o EREIC I LT, B ToRBERG
Mo idt, BOGROLIHRE &L UTiERS T, i
IR OER, & 6 UICIHEREE R & USERORLD
HE00 /g BHCRH OGN, T, BREEMD R
R L REE L COHERES L FHEE R Db
600 me/kgMETERH LA L0, FRBICBTS
3a4,7.7a-F b T2 FO-1H- 1 > F - ODHESHY O LRI
M A EEEERII600 meske/day, BEEIMDE X UNKIEL
onfd eS8 13 200 mg/ke/day & HIWT L A,

Hik
1. WERLE )

B E L3347 7a-F FF  FO-1H-f > 7 {CAS
No.3048-65-5) T, TiRand 2 EREHEFTHY,
EEFHFFEIIAL, $TRERICERELL. REETE,
BAREEHMEO O v FEFDIGO2 (R 1953.0%)

ERALL. &8, BRYEERISHMPEETH L .

I e ARLEREOGITIC L DR S

%501, HEEE 134, 4B LU 12wV DIRE
LB EINAY—-7w(AFEERE, Yoy
W) EgL TS LL, #UEERTEMIOME
EL, BHICAWL I TERRESRICANR, SEER
ERFELL. BBREOHIMBEREDRETSH D, ho
B—THal @ AEERATEY -2 X h R
=X (F A

2, RESEMSS & UIRTEY

MO CH . CD(SD) AOSPFZ v bR HEF v
— WA - WA= E AR, 158 EOKRE - Bl
HEE£T, ERALRFLRLADDLERCAVE,
BEiZ0ow T 10 B Mo REPRE e TiTy, #E
Bi—B¥oRd bk vEip A,

i, BF23+£37T, HESS+10%, RAEE10
~ 15[, /W48 L O BEH R AT 12 B Rl 1o R i s sy
FYRAFLADEFZECE T, 795y FRERYER
Ry—SEBAATHET LA, MBI, TRITHISSE
wOdb by CERAMBERGETS FTL—2, BF
Foa-JR N~ FHVIAT Y L AGEE{E
AL, r—PVaLh oREFREE, HATani2mel
A, BOUSELE, AHhufggEsim, SRing
HLEE, WERRGRIRE UL, SRR
(CRF-1, FYx>¥ BT ¢ SERGHEGTH
W, BRI GE A (FLEETTAGEA) # BB kR
HAHCIEBABREANT, FRLENEHICERE ¢,

3. BEEOF%E, RRPEOHEES L UEAT
REBEEIL, 3ad77aF I FO-144 > 7> 0100,
3008 L UF1000 meg/ke & iHES S 14 A M EEEOR
SLERBRERBOBSYSZLRELL. Thbb,
1000 mg/kg BECRRATETR - & A EFRBIAEESFch 1124
HRAiid, REOHETE S0 35T, FEER, B
BEBORL, HERINF, BHEEOKE, HE0E
EBLUREERILOEM, FROFERL, AFHE

602



kb - £RREBEIaHR

DIREARD 5N, 300 me/kg BOR TUFFROBES
YU ERE R OBINATS 6. FRBETIRITSH
HARERERBNEHIMEC LIS Eds, BRAEEH
L TERBEAAONIEEE LT, 1000 mg/kglt
k300 mp/kg RIS D ETH L 600 melkek L,
PLFAHIT2004 & U067 me/kg T RELI. BHID,
WEThHD 4 — 7S+ AMBEZ A TEH4TE
L, BB AL MBS LR VL, B
1, HEREANB RS RET 4 BORRERY LIZE
BofEsy—1o b L9 14BN B L EE Stk
AnTfiof,

4. #EHE

EEEREEDREL L, B TR
BAKfTo k. ]

FEEEIE, HICoWCIASECET 14 B I, SCATHIRT
BLUREHE O EME, @i TSR I4HH
BLUZRF COXEIN, 26 CREMIIRENRE
LUMFIB oML L.

HHSERE, FElkgHhimie LTHREBICRK
fEVHRHlE LAFECE T TERL, FEHFEY
A BERTOHDFEEICHESWTHEL LL, &5
FI0AR»HREL, BSRENOFEEKE ((FEH
) I3ET4164 g(392 ~447x), HRT240.0 g(222~270
g THot:.

5, BE, MEsIURKREER
(1) —fireEsRee

BHESENIDWT, HEBYEEG LA 1AL LOEET,
WEpd L Umasc £ DATEY, SRR EREELA.
(2) FEAE

EREXIEE 10 (G, %452, 6, 7, WBLU 4
H, #OREEC>WTIR7THEERSHETHY B LUy
ALK, oo TER0, 1, 3, 5, 7, 10, 14, 17
BLU20R, 8E0, 1BXU4B1, FATREESE
(L ABER)Y EHFEOMED LB ULBICETEES
A THREEREL:. F0, BlowTitis14s
GHD, WIZoWTIIES 1AIS 4E, ER0H G20
ABLUMHFOA D 04 B DEEEIES & CEES
BEFEMLL,
{3) BfgNE

BALEE, MoV THRRHBES SRR TR,

HIC2WTRIHROB B LUMF OB TR EFENER
tRCAEERSETHEEE) I, EFERTAVTH

EL. HEMBISESEORAE S — V8 FL,

BRMEE) CREBEUELTIES - YOI BHOE
HETEBRL L.

(4) Rig®E

FEMEADTERE 543~ M B ) ICHEO EE6HIC
T, Ty MRS — U (KN-646 B, EERE
Y CEELCEERET CRR Y To 2. HIGHEoE
RoO—B%RwT, pH, BB, #, &, 9oy
YS—=a", ENE Sy, iz (BLE, KRR

810

FAFL 9P A AL DR - S B LUV ()
WEL, ABMERTHACCEE(T ¥ T8Iy
Iy BLUREER)THELL. 4, BRPOK
ABEELEETERL .
(5) MR

546 OE B OHHERIZHICIHHLR L NS
PUZDNWT, Z—FEST TAMEBIRS &34 L7,
EDTA-2K CHE L Am#EE BT, R, Tk
GRS, DAMEE, aampEell, S8ERE,; o
~d—Hyry— Teo0R), MBFER(ZTAEA
TFOUErE,I—Ly-hIry— TEROR )}, ~=
by MEGRDEZR, THRIRERL DRHE),
RO Q¥ Y1 BRONRE, EBEFERLLY
B, FHRORNESOEYBE(NT 2 U v HME,
NEFERE VESR), BARMIRE(Brecher i) & LY
MERF G (A 1 - FaFai) #8FCL I pEL
£ i KBRS ENR L AELENEERWTER
EEEM G ERETc L 2 EERERNEE  F5 14—
H¥lwAfsparsyoA—~y—)&i#ELL. 351,
BERARR A SR L it 7 o 8 P A TR
BLA#, 3000 rpm CLOABELL, Bo5hi-mE
ERVwWC72 oYU rEBE(btayR7r5s2 0 8E)
BLUBELSS r oy TS A5 Mz PV E
) (B, AMELUNG KC-10A, /37 A% —KE) 2
ELE.
(8) M bR

546 HOBAOEHFIG I6REMER L0
fliconT, MEEHREO;-HOIRmnE, Btk
O3 L Ao MR % 3000 e.p.m. T IO FERELAEEL, B
bRififFE AT, GOT, GPT(EE, IFCCHE:), y-
GTP(AELy-FA ¥ I Np-mbuT =y FERE),
gy aFF—E(avfLrFyrrto) v LE
W), M AFVEFF—¥eE), RV ATo-—- V(&
i), pY Sy FOEES) b — R, Y
YISH(BEER), BYURLY ATV EYRE ),
FREBE(ILF—H - 4> ¥ 7/ —NE), #VF
Fov(Yy 7ziE), ANIYLAQCPCE), BEY Y
(71 A% Hru—it), BEA(KY Ly ME)BE
773 (BCGE)(BE, BuETS0REEINE
EB), TYUTLBLRUTAY AL, ik ; T—
=2 740 B RREED), ru—n(BEiNEE T
CL-6MEB DS A Faorvy—), A/GREEEA, 7
VTIENER)BIFEAFE{(ENIT—ZT LT
— MEBEkEE) LHE L
(7) Bss LUBRERERNE

BilowTidHs54600R Bt -T VERTTH
MEHMBIESE, £5OHES LG SIRGE
SLA, MEESWEFRECHEBRABESC, HE3H
ECHEFEROMLALFILTHEF4E 1, RSB ETH
BoBsH N2 WARTER268, Z-FLVEEBTT
WIBFHE Y, 2H5ORELS L UHETRARMGICHEL,
TEORFRRSE L OMENEFEREGFELHBLL. S5,
WERED &Iz oW TIFR, SROESR), iR, 3%k
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i
!
{
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3a4,7,7a-F P EFO-1H- 1 T

H), WE, SELEES)BLIVHNEOERELEFE
BrHAVWTHET AL LG, BEAEERIEHIL
7.
(8) FIBMEHFIRE

MeiEo 2z DT, B, B, B, 05, 6,
B, T4, MR, 2T, FRE, §HE-RE), +
ZigNg, =8, B, 558, &8, 5, SRBLY
BB % 10% Pkl kv ) 2, BRBIUEELRE
P77 CECEER AT 7O 2ERL, ATh
Fi )y DA P RAEEL L TFLABCE TR
¥fa (PASH:Ea, PTAHSG) BRI L CrmEs
BEEToX. .
(9) L£IERERE

B2pliconw?, FSHEBOHIHTRET
OME, FAVEREICEAEERRERSERL, X%
SR T TR BIERRS (RIS, SIEHE, #BiE8
HH, BB L CRIFRED) OHERTY, %58
MoREOHMEHE LA, WS4 BOMREICONWT,
RSSHATS Hib 13 1 (EEAMAb+E) C140H
¥REE LCRABEY, #olEn P BTy shs
BRIEEOH & L. SROBTIEMOTE I ERED
BRESRLBEL L, TRE (REHWE/ FiEHiy
B XI100) BLUTKRE (ZEHDE/ TREHY
]y x100) HEH LA
(10) 4hs L UBETTEEE

TELAZBEMIIOWT, SR B2658H4TH
I CHRIRERFREL, TRORICTHMRT LTy
i AMASNEL, TOAEMFOEE LA, 48
BT HIIEZ A N BRHT oW BSITE, SHERS,
EHEBHEBIUELCEY, HERouils ioisde
Bl T, BEME (HROEPHHFOEZ T
BE), RER ({ERBEmEIHEER) x100), &
M ((RRHMEEIREL /AR E) X100}, HiASE [(HE
ERB/FBERT) X 100), WE4HFEETE ((BF
1B RITROED & N AR ERiC sk L L
HEGH 3D X 100] B X Okl (M4 IR% /AR 80
rEELA, EL, BBROIMERD HBMEE ((F
RS/ EREAR) X 100) FEB L
(1) FERO—FIRMERE S Ui

Sz 0T, HFOHPILAFE4H FC1H1EER
BLURCEREL, —RRES LUAFRITOWTHRE
L. BEER»LHEROWTFIROEER ((F4
HAFES /MEERBE) X100] 2 1B LTH
HL& &b, BREFIIECHA2WEIFRAF L Lok
HARIEEEHE LTHo e,
{12) FHEROETFEUE

EHRE L DLW, WED, 1BLT4E I
BFEH+HAWCHEL, EEEE 1EECHREIZ]
a7 ) OEEMETRLEL. 56 NAMEEH L EEN
IR (MFLIHHRE-WHFTOHRE) B & UFEEmE
((BEEIE/HETIEHFE) X 100) £HEHLL.
(13) HEROEE

FEU-E SICER L, Foladizown T4

BBt RERAEFH O TEEIFESELH, 51
F(OEAZ2EG)BLIULEOBES L UHH* AR
HImRELA UL CEENRASROED LR
#IZ2WTiL, whole body  10% hiE&HFE L <D >
weBlEL, BFELE,

6. HiRtAHT

AN, R, REE, BEEBIUWER, &5
UCRBERMTRIREED S b LREOBES L — Fi®
BERLFRIIOWTIE, 2R BELTY, FE
LA, 2By REAB kol £, ZheD
BoE IRl A 2 B Fisher DERBEBRELE 2 AW
. TOMOER LS FIRBEHEERTERO I B2
BRLLEORBES L — FAALDRLEFRICoWTIL,
Bartlett 0% 5-#kiEis, —TERESFBSFES 21
Kruskal-Wallis#h 1= & b #8317 L, FE4#4E, Dunneit
DREY:SH B v it Mann-Whitney D U-BEEC L W, X
HIEgEE 334, 77a-F b5 L Fr-1H-f > F 5B L
DHET T o7, WEEEOBEIE LT, AA8idE
TSBLTL%E LI,

=R

1. RE#EEN
(1) —frikfEmies

HETiE, FEHG00 mglke D 10 TH5 15 B LU,
#2546 0 FTOEITED, BEEED LW EREEH
HIFSHIFHEI COoOMICBERE S, 600 ma/kg O
D 1 TR 5-24 B 12 DRFERATED 6 hisds, K’
1P CERRRES Sl dho o,

Bt BT, AERTIR S THEEAT600 me kg B
OTHTHRSISH D, BE5EL L RSEEL DI
FEEOMICTED L, HREAFTIE600 mg/kgHD
VI CHER LA UR, EEREOIRIZED, 52y
LigSE#H & 0 2R EOBICEma s o i,
HEMETHEEOR X P3N, 600 mg/keHDS
PICTHSEHLIN IBEEEOBICHESNICEOLA
FAR
(2) hEHH (Table 1,2)

HTH, REOBEMH200 me/keEDiRE21~ 468,
600 mg/ke DR S5~ HIZEDH LN, IREOHET
UEERENED Y CEERENEOREDRD LML,

MEDEENRS BN G, REOBE 600 mg/keiF
CHRETAMRICAGR, RERNES X UEEENER
DIAE S 2005 & U 600 mg/kgTTRO LR, FHRY

CfTh, REOEMEA200 mg/ kg BTHEL~208 4,

600 mg/kgBECIHEO~20RICH b 1, 600 mg/kgBFT
RERNEoRMLEO el WEHMTE, BE
DEEH 200 mg/kgBETHF 1 H 12, 600 mg/kg B TH
FOBLULRIZA LAY, BHEHARNOSERINES

L OB AT R L@ D, 600 ma/kg BTV

TROFEHFEHFRLAEEFL L.
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EfS5EE - SRBESUHERR

(3) 85 (Table 3.4)

FAEEDERENSED200 mg/kgHOHRE2, 7, 4B
L2110, %6 U600 me/keBEORS2HICBDH LR
FAR g .
M BT, RS HIET00 meg/keRORS
78, EEHETIEETE LU 200me/ ke OEIRTB 12
EEFEOLNL, HEHBCREUERb i dho
.

4) RBE

VTN OBREEB IS L HESE L L TR R
Bohbioi,
{5) MEZHRE (Table 5)

FRIERE, ~< &)y MEB LTUIEESOBED
HAHHEO 600 mg/ke i TRH L.

(6) MmiEsE{LiRiRzE(Table 6)

WIhORTES L BE LB LTRSS
Hohfieh ot '

(7) #EEE(Table 7,8)
. BT, BMREBEEOBRLHF200E L U600 mg/keBE

T, FEOFRERLOWMINHE00 me/kegE ¢, £ED
FHOEROMEINA200 8 L 0600 mg/kgBhT, ERH®
RO EEES L oEinste7, 2008 & U600 me/ke Bt
T, EEOREOHFBEESHOENA600 me/keFHFTHR
B, &, 600 mag/keBDOITRERE B & U°67
meg/kg HAESDTERARICHEEHEEZ I L0,
AR E L CRENRO S h,

—%,. 600 mg/kg DR OREEERICIEHEELD

EFH G Ed o7,

o BETH, FROEEOHNAE0 mylke BT, TTR®
HEEFREOEMAT2005 L 07600 meg/kg BT, £ED
FHOBEES L OB ERIEOMIA600 me/ kgl T
wHhi Bh, 200 my/keBONBERL L HEFEN
LAEER WA, HEEL gL TEEI B LR
7.
(8) Bl

e, MAGICREDG00 mg/ kg TLECED BN,
BT, wWihoflicbBEREveshidhoi. 48,
MEERLAMCIERICRBEEED AL, o2,
(9) FEEHRMZAHRE (Table 9, 10)

324, 772-F b S NO-1H-{ ¥ Pr&ESI0 L 658
LEZONABFRLELT, BT, FRTEEN/NESD
LAEFFIIA AN A At600 mg/kgTETOBIC, BRTEED
ERERAE EE OMTINLED67H X 1200 ma/ke§E
TEIH, EEQWHFRETEN6TE L U200 me/ke
TH11F, 800 mg/kgHCI2FEFI, BEDKRE
A B o i B MESTET B L UF200 me/kg HETES
B, 600 mg/kgRECOFlIcED LN, HEFEMIZLFER
LE{ETHod. Fi, HEFENEEEIEDOALY
LD, BRARRETLINEZ(OfZEADL L,
334,772 F F T ¥ F-1H- 4 5158 & Qg%
ALRARRL LT, ¥EORMELEOFAEL200
mg/kg BETAH, 600 mu/kglECAFHIES S L,

fETi, 600 me/ke B0 1@z, G CEEO/NER

612

AMERFHIAR AR S iz, TOMICEBDERS &
BB s R ERFED S d oz,

2. SEHREE
(1} S=7EgERTE (Table 1)

MEOHBMBBRECRENIREIFZTOORE o 1.
$7, BREOTRICIELAOS, WREDLUSE
Ficbh3a47Ta-7 P I FO-1H 4 ¥y Frifsope
BRH LN,

(2) St & UBHETEIERZE (Table 12)

ILIEIM OIER 4 & SRR A6, B[R, tEik
EBLUVHEBELERROBIDE0D mp/keBTHH LR
7=,

THREEE LT, FEPIL0HERTRI CEROA
HNAVEIF600 mp/ke B TLEl, TAMERELLT,
EFHFRIECHAC00 mg/kgBTIMAL NS, SHR
EENIHRERL, BEBHESHTH o N, SRET
HICSWEMMPREL, MBRERLAb AR, B
S ORBHMBERECENROETEITO LA £
THEIBECHMTId, EHEH2, HERFIMIBTHY,
FOIFFEET20CEELL. SO RBESSES
ECHTEXCBRIELOREZDATH- I,

SR T HOETIRAG6T B & U200 me/kg BETEMES
#l, 600 me/keTFCHESHI, HESHIL L UMMERI A 258
MHEDH LI, 67 mp/kg O LFNCIEROKIE, HFR
BLUHIrFE2nonst,

(3) FEROEEFE(Table 12)

600 mg/ke BT, WEFA0 DEFRYEOBMHFRG S
y (% AN
(4) 4RO —RkiEglzs

CORCH D WIETHB A R CH25], 67 ma/kg@ T

MRS 1H, 200 mg/ke B CHE3HM, 600 me/kg B CHED

Plis EMESPlcED SR Zhbnd b, SRS

& USHIT 600 mg/kg T CHLFICRH b1,
EFEFHTCIHAKRBB LU EDRBEORE 200

me/keBCHEIVICED OR, FHEHT200 me/kg B b

DBl bR,

(8) MEROEFEERE (Table 12)

WO 3a4,7.72-F F T FO-1H- 4 > F 5t

b, MEBLERL CTERERBCETUEL O R,
A
(6) FHEROSE

—FIRERETA S NG00 meg/kgBEDEBRE R X U
#eo18l, ME4BCERL 200 mg/kg BEOIRBR
DREOIFB LU E IfoMdiz, BEiiRdsh
o i,

£

1. RRREHEE

—AUREEEIE T, HREEATHEIC By TI600 ma/ ke BF
o 26 0F ik S 15 B o izizEH, 404018
TlHE—@HCES oL, BTy, BERMKD, REd

o




3a,4,7,7a- 7 F S FOH-A4 T

600 mg/kg B CiTiEr, RS HEE LUTHEEREEL
TIRSISALBECE IS AGRE, SRTlEVTh
OFN LEERICREE IS G, 5SS HEEN
HOENLFO i Ehs, 5 EINA304,7,757
S NO-IH-4 Y Fric L HBRTRE, BEEY
DR OEFAOQFR X2 fETTIREL L &
dnkakFR i

REEBE TR, SRS RO EYE, Mok
IRRTACEI &5 &k CFEEEMAIM %@ L T 2003 & UF600
nglkgETRHEN, 324,775 F VT VR-1H- 4~
Frig5oEErEL bl MO0 ma/kefECIdMR
2, BEHMOAEHENES L UHNEORESED S
iz, FhFE ToEERITNREI ST IS YETo
REBREEFL LRI

BER T, #0200 me/kgBETHRE2, 7, 4B
CZIAREHE FES L. LdL, BRETCHIHE
@600 mg/keBHECIES A R—EBROoRETRLAD
ATHD, MTE7HBWIE200 me/kg EOMEHIMN %
e Ao BEY —BETH e bbb,
33,4, 7,72-F F S L FO-1TF 4 > P50 S 2 BEE
ORI RV EEL LN,

M- RITTREL LT, AUk, ~wizdv b
i X FiLfE B DL HEDC00 mg/kgBTiH S
2o, WThOBETH B, REE, MiRE{bEiREs
SR L FUREAEEREC BT EFEED
LR o

FRCE T 53047727 F S FO-1H-4 07 >3%
SOEME LT, B0l mg/ke B CEEOHIEME
LUBEBEREAEINT LG, REOMLNSERE
TRHEFEONEFMEFRRERS B O, BT
FFgoBEZOEMNL v LENERS X UEEER KO
MA200 mg/kg L EDRTHH 5N, HEIEFRET
b, LEIOAOREFTH - 22600 mg kg BECIFR -8
RED/NERCHETF IR K AR & h 7z,

FIETIL, Bo6? mg/ke B THEEOEMEmB LT
FEERLOMIN, 2003 X600 mg/ke BB TEREB &
UTHEESROMENED N, BCLEROERB T
VRBRES L OMMAE00 meg/keECRO OGN, HHE
HBSERE TR, 0347 Ta-F 7 Fa-1H-4
FoRERART, ANRAET LEONTRILES LU
FRESMEOBBICHEENED R, RESEED
BEI2WT L EN2005 & F600 me/keBECH BB
DWIEmAED R, wihd3a4772-F 7L F
O-1HA Y TFrESCIaEBLEioni. ik
FLEYE T v MRS LSS, SICHTEEROE
NRAFCHTEIEET I EAmbhTEY, £h
BFISEMERERILWEEL N5, BITROLE
HOREMRVESIERAT LEORES LUBE T
BIERIFTEBAGATVAY, F7, e IMEICD
WTLHFHERA—PECHI L WIFEENHEY. L
LAt T, RERTIHAEREE LE~OHTEH B
S MEO BEEOMMEES b0, FitmE
SHTBEERII200 8 L U600 me/kg T AL R RS L

EOBEORBHENEMEEZ DONEY ZH L
AN
$7-, HEOBRERRS LUREERILOME, BT
WB L FEEIEOBIREELCwd L8R D
%, D600 me/kgBETIX IO L S HERBRFHENL
FEDTCHAES LCREERRoOENSELTEY, .
—SER IR T E o i,

BEaT kdn, BOGT meg/kgl LoBoSgoE
BB ICEESSROBNEMERE &), D200
me/kg A EORDEEM I 2 S FLFROERER
LU GEERLOEN(ENMEm &) s, KR
LB A%AT T T P TR FR-1H-4 v rORES
B2 EPEIEIIBETET me/ke/day ki, HTE7
mgfkg/day £ FIBF L A2,

2. EWBEEE

EMERETIMOMEN, MEOTRS LURE,
Mo LRSS Y TAGTRSENEE, H50IEENHEE
LUREBEAERETIIB T34, 7a-F b T Fa-
V-4 7P rSIt i BB ED S higdot. &5,
00 mg/ke B THOORAEROGERR L OENEE
EICHEFROONT VI MG, AEOKEREICE
S HDEHBE N, 34T Ta-F P FO-1H-1
Y FoEEEORENOA MR TR, TOERERET
ASRBHBFEFRIIBD Gt o,

TRBEL LTOBEMETRICEROL SN OH, 2
HIIHERE & LTEEIRFBTH 600 mg/ke T
FRERIABdSRA., LdL, #ilto ki,
33,47, 7a-7 b S & FO-1H-{ > 7 ¥ 5. X A RS
HHROBPEAGNLHOO, BRESITVKRENEE
B RIZTEREARGRT, TR 2PORERT
iFE LR A NI b, BBkt L
#HE e,

BEhoHRE L Uiz T, SERENOEREL
LU HREGEN, BHRE, HERHBIUHEERRK
DI H600 m/kg T bR, BEE, HERY,
HEIRBEOBASICOWTE, TRENERE, HERD
SUFEROEHFITOEFEICIa4,772-F P FLF
O-1H-4 vy FrESOREIEDH LR W L d b,
IS IR S () ORI EBE LA ET
HHLEILN, 3247 7a-F FFRFO-1H-{ 7>
PEEB LUHBROEFECEERESRELLEE
Rohhdoi, HEHHOERIIOWTE, Y94T
EREOLLVEACHEAMAE 2 I VLR
TERY, FRBROPE S BERYORSP & ORENE
kBhiz,

N T, —RIRGERES L YR CRYE, S0
BXUBEEORENGT mg/keBEC15, HEREA200
mg/ kg BEC 1A, EIFR B L UEICH600 me/kg BT
i oz, EHIFAOAGRETHY, 324,772
FhIRFOAHA rFrES LB ELDL
Friobht. T, BHE4EOEFEEMOEEA600
mg/keBTRD ORAN, M LALHERECHS
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CLEREALNEVI EhG, BERROEFEEHT
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mg/kgBT LD LAY, —H, I TIE600 mg/ig
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NBERBOFL B L UHIRBMOERD, Ribflizk
LTEMEBRES L CHEERROEPrEb NS
L, FREKICBIT5324,77a-F P Fu-af-4
YFrOEEROERIDT 2 BREE N, BEH TR
600 mg/kg/day, ¥EEH TIZ200 me/kg/dayTHhh, T
72, Ktz 5 ER R 200 mp/ke/day & HET L
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Table1 Body weight changes in male rats treated orally with 3a,4,7,7a-tetrahydro-1H-indene in combined repeat
dose and reproductive/developmental toxicity screening test

Ttem Qmg/kg 67 me/ke 200 mg/kg 600 mg'ke
No, of animals 12 12 12 12
Day 1 4182 3+ 134 T 4147 £ 123 415.8 + 156 416.8 £ 123
2 4225 = 154 4195 £ 1240 4165 £ 158 411.6 + 16.6
5 4443 4 183 4393 X 137 434.3 + 182 4248 1 12.8%
7 ) 4550 £ 1836 4510 + 163 4418 &+ 174 4322 + 155%
10 4718 X 196 465.3 % 166 4574 & 20.1 4480 £ 18.0™*
14 4964 = 24,1 487.7 + 199 4742 :l: 25.7 465.9 + 211%*
21 5194 + 285 5140 4+ 208 493.3 + 274* 4852 + 250"
28 5834 £ 317 5473 = 748 5227 £ M40 510.8 & 272"
35 5836 & 33.8 5768 4+ 27.9 B73 £ 37.7% 533.0 L 27.5%
42 597.1 £ 393 588.8 & 420 5518 + 45.3* 6.5 1 31.6*"
46 6083 £ 459 600.1 & 473 5606 4 49.1* 555.6 & 33.8*
Day 1-46, gain 1801 £ 343 1854 + 41.0 4.8 £ 42.8* 138.8 4 24.5%*
Body weight gain® (%) 463 =+ 7.2 446 £ 93 348 £+ 10.0™ 33.2 £ S.4%

Values are expressed as Mean:8.D. (gram).
a: (Body weight gain/body weight on day 1)X 10¢

Significantly differeat from ¢ mgrke group; £ pS0.05, **: p=0a1
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Table2  Body weight changes in female rats treated orally with 3a,4,7,7Ta-tetrabydro-1 H- mdene in combined repeat
dose and reproductive/developmental toxicity screening test

——

200 mg/kg

Ttem Omg/ke 67 mg/kg 600 mg/kg
Before the gestaiion period
No. of animals 12 iz 12 12
Day 1 2383 £ 78 2395 + 6.2 2412 £ 110 2409 4 92
2 2416 £ 1.7 2415 * 9.2 2412 + 111 2406 + 106
b 2476 £ 89 2401 £ 72 2469 = 117 2406 = 10.7
7 2554 & 120 25290 + 89 2484 + 101 233 + 98*
10 2606 £ 146 2502 £ 94 25855 4 14.2 247.1 * 10.8%
4 . 2682 & 166 2652 + 89 25890 + 159 2508 + 11.8*
Day 1-14, gain 208 & 123 257 + 87 17.8 & 8.9* 87 £ o3
Body weight gain™ (95} 125 £ 449 108 + 38 73 + 37+ 40 + 39*
During the gestation period
MNo. of animals 10 1§} 12 11
Day 0 278.9 £ 87 2779 £ 134 2679 £ 115 2533 £ 9.1*
1 2868 = 77 2855 £ 11.2 274.9 =+ 11.8% 2652 & g4™
3 2086 + 84 2943 * 118 2848 = 125% 2780 & 82*
5 3081 & 78 203.56 + 130 2031 + 12.3% 2830 + 7.8**
7 3188 & 107 3106 + 114 3QL.1 =+ 14.5* 2913 & gov
10 335.2 + 106 3258 & 148 3154 £ 152* 3055 % 10.8**
4 3600 £ 145 348.]1 £ 189 3385 £ 17.9% 3239 + 11.3%
17 3934 + 162 814 £ 228 3718 + 17.7* 3508 + 13.5%
20 4459 4 203 4261 + 304 417.8 & 20.2* 388.7 4 21.9*
Day 0-20, gain 167.0 & 349 147.2 £ 254 1499 £ 16.4 1355 £ 21.3%
Body weight gain® (%) 599 4 43 530 £ 00 560 £ 64 536 £ 849
During the lactation period
No. of animals 10 11 12 10
Day ¢ 3396 x 153 3312 + 243 3210 £ 22:1 3065 4 13.7*
1 3362 + 328 3202 x 219 3185 + 227 310 & 79
4 3429 £ 128 335.5 = 210 3303 & 205 3233 % 13.7(9)
Day 0-4, gain 33 + 107 4.4 1 54 0.3 + 16.2 18.1 & 9.6(9*
Body weight gain™ (%) 10 £ 32 14 £ 1.7 3.1 +£53 6.3 & 3.2(9)%

Values ate expressed as Meant5.D. (gram).
Vatues in parentheses are no. of animals examined.

Significantly different from 0 mg/kg group;

a: (Body weight gain/body weight on day 1)X 100
b: (Body weight gain/body weight on day 0) X 100

616

= p=0.05, *:p=0.01




3a,4.7,7a-7 b JE FO-1H--{ 7

>

Table3 Food consumption in male rats treated orally with 3a,4,7,7a- tetrahydro LF-indene in combmed repeat dose

and reproductive/developmental toxicity screening test

Item Omg/kg 67 mg/kg 200 mg/ke 600 mglkg
No. of animals 12 12 12 12
Day % 288 + 4.1 273 + 24 269 4 3.1 280 + 24
2 278 + 33 273 + 23 238 + 35* 212 + 6.9+
5 283+ 45 265 + 1.9 2.5 & 35 273 + 27
7 263 £ 35 245 + 34 226 £ 34* 251 & 33
10 260 34 253 & 2.2 243 + 34 273 + 23
14 275 & 42 261 + 23 240 & 3.5¢ 273 + 3.3
21 . 242 % 3.2 229 + 2.3(11) 211 + 2.87 253 + 33
28 243 + 34 232 + 20 248 + 39 %3+ 23
35 246 + 39 240 + 35 253 + 33 273 + 21
42 220 + 36 224 % 4R 04 + 32 256 £ 30
46 244 + 40 239 + 45 230 & 262 + 22

Values are expressed as MeanS.D), (gram/day).
Values in parentheses_are no. of animals examined.
Significantly different from 0 mg/kg group; *:p=0.05, **:p=D.D1

Tabled Food consumption in female rats treated orally with 3a,4,7,7a-tetrahvdro-1H-indene in combined repeat

dose and reproductive/developmental toxicity screening test

Item 0 mg/kg 67 mg/lkg 200 me/kg 800 mg/kg
Before the gestation period
No. of animals 12 i2 12 12 .
Day 1 164 £ 25 163 + 2.4 174 % 30 158 £ 3.9
2 156 + 3.3 154 + 3.3 142 £ 27 138 + 3.7
) 144 + 3.2 142 & 28 133 x 23 123 * 30
7 163 =& 24 143 1+ 20 136 & 1.9* 147 + 2.3
10 M3 %32 158 & 22 154 % 33 148 + 21
14 159 -+ 36 154 £ 26 152 £ 34 I5.1 &+ 3.2
During the gestation periad
No. of animals 10 1 12 11
Day 1 181 + 3.2 189 £ 16 1731+ 26 168 & 3.3
3 204 £ 32 - 182 x 26 184 + 33 196 £ 23
5 194 = 32 195 & 3.3 180 = 17 198 & é.l
7 216 & 26 187 & 2.0¢ 183 & 23* 195 & 20
10 216 £ 2.1 20.2 £ 24 202 = 31 21,1 £ 28
1 04 +23 185 = 4.3 202+ 17 211 + 3.1
17 214 £ 28 207 + 31 220 £ 24 23.0 £ 3.1
20 180 4+ 32 178 + 45 198 = 39 19.8 + 348
During the lactation period '
No. of animals 10 11 . 12 10
Day 1 134 + 42 12] + 27 15.0 & 4.7 16.6 £ 4.0
4 3L 4 74 285 + 52 320 £ 61 307 £ 5.5(9)

Values are expressed as MeanS,D. (gram/day).
Values in parentheses are no. of animals examined.
Significantly different from 0 mg/kg group; *2p=0.05
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Table5 Hematological findings in male rats treated orally with 34,4,7,7a-tetrahydro-1 H-indene in combined repeat
dose znd reproductive/developmental toxicity screening fest

—_———

Trem Omglkg 67 m/kg 200 mit/kg 600 ma/keg
No. of animals 12 12 12 12
RBC {X1¢¢/ul} 935 £ (.266 809 + 0.246 9.10 + 0444 8.76 * 0.337**
Hemoglobin {g/dl) 164 + 048 160 = 0.7 159 + 063 154 # .58+
Hematoerit (%) 524 + 025 511 =+ 1.83 514 £ 225 499 & 143
MCV () 561 & 1.59 562 + 1.07 565 £ 1.35 57.1 £ 1.68
MCH (pg) 175 £ 0 176 + 047 175 & 053 176 £ 069
MCHC (%) 313 £+ 073 313 + 062 31.0 £ 0.63 308 = 0.9
Platelet {(X10%/pt) 1124 % 1170 1075 + 914 1071 + 952 ille £ 911
PT (sec) 121 = 051 122 &+ 024 126 £ 063 12.3 £ 0.55(11)
APTT (sec) 281 £ 224 271 & 244 202 + 351 208 & 4.13(11)
CT {sec) 307 £ 1109 382 & 121.7 289 + 1229 351 £ 1000
WBC (X1¢%/ui) 144 £ 235 118 + 211 154 & 3.30 155 = 2.97
Differential ieukocyte counts {9%) ’
Lymphocytes 87 £ 42 83 63 8+ 52 88 52
Neutrophils )
Band 1+05 108 005 005
Segmented 12 = 38 15 + 6.2 9+ 45 11 4 44
Eosinephils * 1+08 108 14 L0 1412
Basophils ¢+ 00 000 0+ 00 0 £ 00
Monacytes Q4 0.0 G =00 000 0400
Reliculacyte (%o} 12 & 26 15 & 39 14 & 37 14 £ 36

Values are expressed as Mean+S.D.

Values in parentheses are no. of animals examined.
Significantly different from 0 mg/kg group; **:p=0.01

fl: femtoliter, pg-picogram.
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Table6 Blood chemical findings in maie rats treated orally with 3a,4,7,7a-tetrahydro-1 H-indene in combined repeat
dose and reproductive/develapmental toxicity screening test

Ttem 0 mg/ke 67 me/kg 200 mplkg 600 gk
Nao. of antimala 12 . 12 12 12

TP (g/dr) "853 + 0.31 648 + 025 6.30 + 035 659 + 027
Alb {g/dl) 249 + 008 . 244 £ 013 245 + 014 260 + Q14
Alb (%) 4096 * 425 3922 + 397 4098 % 433 40.79 * 379
ay-gldh (%) 2533 4+ 282 2544 + 233 2303 + 3,22 23.05 & 1.24
ayglob (%) 1056 x 215 1143 £ 2,13 1233 &+ 1,67 1185 4 2.28
f-glob (%) 16.73 + 1.% 1817 % 192 1675 + 1.7 174) & 235
y-glob (%} 603 £ 191 575 % 133 691 £ 2.3 £00 £ 180
AfG 0.612 = 0.035 0.603 £ 0.042 0.633 = 0.039 0.648 & 0.039
BUN (mg/d) 1577 £ 150 1658 & 1.89 16.6] = 1.4 1694 £ 194
Creatinine {mg/ds) 0.54 % 0.07 054 = 007 053 £ 007 : 0.51 £ 0.05
Glucose {mg/dl) 1668 = 15.7 1638 + 157 1583 + 185 1545 + 211
PL (mg/dl) 1386 & 285 1353 £ 27.2 1245 +: 225 1462 £ 17.1
TG (meg/dl) 1243 = 729 M43 % 477 741 * 379 72.0 & 26.5
T-Cho (mg/dt) ’ 692 + 113 717 & 154 66.7 £ 116 77.8 % 10.1
TRl (g/dl) - 0.10 + 0.00 0.10 £ 0.00 0.10 3 0.00 0.70 & 0.00
GOT (/e 1104 + 187 1106 =+ 25.9 117.9 + 224 048k 13,7
GPT {IU/D) 269 + 56 253 =+ 4.7 243 + 36 240 * 38
ChE {IU/D) 77.2 & 25.1 77.3 % 134 659 £ 170 725 £ 170
y-GTP (IU/) 1.05 £ 048 109 + 043 120 & 048 1.30 % 030
Ca (mg/di) 9.66 + 062 955 & 042 953 + 063 942 + 048
P (mg/di) 744 &= (058 780 =+ Q.80 771 & 048 7.82 £ 068
Na (mEq/!) 14221 & 168 142,83 & 107 M254 139 14183 + 113
K {mBg/l) 4614 = 0.375 4.80% * 0.391 4,632 = 0323 4505 + 0.301
Cl {(mEq/1) 047 & 2.0 1056 £ 2.0 1049 + 14 4.3 + 1.2

Values are expressed as Mean®S.D.
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Table 7 Absclute and relative organ weights in male rats treated orally with 3a,4,7,7a-tetrahydro-1 H-indene in
combined repeat dose and reproductive/developmental toxicity screening test

Ttem O mg/ke 67 mg/keg 200 mg/kg 600 mg/kg

No, of animals 12 12 12 12

Body weight (g) 584.3 & 413 5761 + 41.1 5353 & 47.2* 5205 x 324

Absolute organ weight .
Thymus {g) 0.353 £ 0.091 9351 £ 0.119 0.303 % 0.071 0314 £ 0062
Liver {g) 16.557 + 2672 16.931 = 2501 15.240 2 1.892 17.684 = 1.59]
Kidney {right, £) 1698 + 0.155 1.853 =+ 0.213 2,013 = 0,168 2106 £ 0171
Kidaey (lefi, g) 1659 + 0.161 1820 = 0211 1.961 * O.Mi* 2,063 = 0.194%*
Testis (right, g} 1846 + 0.101 1.794 % 0.133 1.782 % 0.137 1811 % 0.156
Testis (left, ) L.79% - 0,089 1780 + 0.125 1668 =+ 0.331 1.778 * (.158
Epididymis (right, g) 0693 + 0.46 0679 £ 0,035 0672 = 0.068 0.666 * 0.046
Epididymis (left, g} 0670 + 0050 0664 = 0038 0635 + 0.113 0.659 + 0.061
Adrenal gland (right, mg) 306 + 4.7 3L1 + 34 304 + 38 291 + 32
Adrenal gland (left, mg} 328 + 48 328 £ 440 327 £ 43 304 + 35

Relative organ weight
Thymus (g%) 0.060 =+ 0.014 0.061 % 0.019 0.057 * 0.014 0.060 = 0.012
Liver (g%} 2822 + 0322 2933 = 0202 2840 % 0165 3397 & 0202+
Yidney {right, g%} 0290 = 0019 0322 = 0027 0378 + 0.027% 0405 * 0.033%*
Kidney (laft, g%) 0284 & 0.019 0.317 & 0027 0.368 + 0.028* 0398 + 0.034%
Testis {right, g%} 0.317 X 0028 0.312 & 0026 033 £ 0028 0.348 = 0.088%
Testis {left, g%) 0.308 + 0.032 0311 £ 0.02 0314 L 0.066 0.343 £ 0.034*
Epididymis (right, 2%) 0.119 £ 0.010 0.11¢ + 0.008 0126 + 0013 0.128 & 0.011
Epididymis {left, g%} 0.115 & 0,013 0117 % 0008 0.120 + 0025 0.127 + 0.014
Adrenal glaod (right, mg%) 524 & 078 543 £ 0.66 573 £ 094 5,60 4 0.62
Adrenal gland {left, mg%) 561 = Q.76 574 £ 0.85 615 + 100 5.85 = 062

Values ara expressed as Mean+S5.D,

Significantly different from § mg/kg group; “p=0.05, **:p=0.01

Table8  Absolute and relative organ weights in femate rats treated orally with 3a,4,7, 7a-tetrahydro-1H-indene in
combined repeat dose and reproductive/developmental toxicity sereening test

Ttem 0 mg/kg 67 mg/kg 200 mg/kg 600 me/kg

No. of animals 10 11 12 ]

Body weight (g) 3429 + 128 3355 = 210 3303 % 205 3233 £ 137

Absolute organ weight
Thymus fg) 0208 + 0,065 0.178 0,041 G.179 £ Q.058 .164 L 0.034
Liver {g) 14091 £ 1.295 4014 £ 1177 15007 £ 1.161 15.920 & 1532*
Kidney {right, g} 0.99 £ 0.079 1002 & 0077 1.038 = 0.058 1102 & 0.087
Kidney (left, ) 0854 = 0.080 0.980 = 0.075 0.998 = 0.054 1058 * 0.066%
Ovary (right, mg} 56.0 + 90 543 &+ 94 558 + 110 51,7 £ 85
Ovary (left, mg) 47.7 & 6.1 5§54 * B4 49.1 + 10.7 420 £+ 85
Adrena! gland {(right, mg) 338 + 47 242 4 54 336 + 3.9 30,0 £ 24
Adrenal gland (feft, mg) 350 + 4.8 366 + 6.7 360 =+ 40 334 & 22

Relative organ weight
Thymus (g%) 0.061 x 0018 0053 = 0011 0.054 £ 0.015 0.051 £ 0.010
Liver {g%) 4110 % 0.346 4177 & 0270 4557 & 0411* 4921 + 0406
Kidney (right, %) 0.292 £ 0.024 0,200 £ 0.037 0.313 % 0.016 0.342 % 0.027%
Kidney {left, g%) 0278 % 0.029 0294 & 0.032 0.303 *: 0.014 0329 & 0.021%
Qvary (right, mg%) 16303 4 2371 16,181 = 2780 17024 + 3.643 16.04] = 2.985
Quayy (left, ma%) 13893 £ 1560 16549 & 2420 14.939 4 3430 13.040 + 2.784
Adrenat gland {right, mz%) 9.87 & 1.39 1022 + 1.68 10.16 £ 082 929 + 0.85
Adrenal gland (left, mg%) 1020 & 1.32 1064 = 201 1090 £ 1.01 10.36 £ 0.78

Values are expressed as Mean®S.D.

Significantly different from 6 mg/ke group: *1p<0.05, **p=0.01
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Table9  Histopathological findings in male rats treated orally with 3a.4,7,7a-tetrahydro-1H-indere in combined
repeat dose and reproductive/developmental toxicity screening test

Ttem Ome/ke 67mg/kg 20melke 600 medke
No, of animals examined 12 12 12 12
Organ:Findings Grade
Liver:
Hypertrophy, hepatocyte, centrilobhulac + o 0 ¥ gre
Fihrosis, focal + 0 0 1 ]
Kidney: .
Hyaline droplet, progimal tubular epithelium Tetal 3 12+ 12+ 12+
+ 3 1 1 0
++ 0 11 11 12
Eosinophilic bedy, proximal tubular epitheliun + 3 8 8 o*
Cast, celiular ' + 0 0 1 a
Regeneration, tubutar epithelium + i i 4 3
Heart:
Cellular infiltration, histioeyte + 0 2 I 0
Lung: ’
Accumulation, foam cell + 0 1 0 1
Pituitary gland:
Cyst > Q Q ¢ i
Tleum?:
Diverticulum <> 3] 0 i} 1
Testis:
Atrophy, tubule Total 1] 1 1 [
+ 0 1 0 Q0
RN 0 G 1 0
Epididymis:
Decreage, sperm, intraductal At 0 0 1 0
Appearance, desquamative spermatogenic cafl ++ 0 Q 1 0
Prostate: l
Cellular infiltration, lymphacyte, interstitial Total 1 3 5 2
4 1 2 5 1
- 0 1 0 1

Values are no. of animals with findings.
Grade: +=slight, ++=moderate, +++=severe change ang <+>=datected.
Significantly different from 0 mg/kg group; *: p=0.05, **:p=0.01.
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Table 10 Histopathological findings in female rats treated orally with 3a 4,7, 7a-tetrahydro-1 H-indene in combined
repeat dose and reproductive/developmental toxicity screening test :

Item Omgle 67mg/kg 20mg/kg 600 mg/ky
No, of animals exarmined 2% 124 12 . Iow

Qrgan:Fiadiegs Grade
Liver:

Hyperirophy, hepatocyte, centrilobular + 4] 4] Q 1

. Kidney:

Regeneration, tubular epithelium 4 0 [ 1 0

Cast, hyaline ++ i 4]

Mineralization, cortico-medullary junction + 0 0 0 1
Spleen: .

Hematopoiesis, extramedullary, increased + i 0 0 0
Lung: .

Accumulation, foar cell + q 0 1 ¢
Thyraus:

Atrophy Total 1 Q 3 2

+ 1 0 1 1
-+ 4] [¢] ¢ 1

Pitultary gland’
- Cyst <> g G [t} 1
Thyroid:

Cyst < 0 ¢} Q 1
Quary:

Loss, corpus luteum <r 1 1] 1]

Cyst, corpus luteum L 0 & 0 1 X

Values are no, of animals with findings,

Grade-+=slight, ++=moderate, +++=severe thange and <+>=dstected.
2\ Includes two anivaals that had oo evidence of pregnancy.

b Includes one animel that had no evidence of pregnancy.
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Table 11 Influence of 3a,4,7,7a-tetrahydro-1 H-indene on reproductive performances of rats in combined repeak dose
and reproductive/developmental toxicity screening test

Item 0 mg/kg 67 mglicg 200 mg/ky 600 mg /g
Ne. of animals examined 12 12 12 i2
No. of pairs mated 12 12 12 12
No. of paits with successful copulation 12 12 12 12
Duration of mating {days, MeantS.D.) 31 = 09 27 %17 25 + 12 23+13
Copulation index (%) 100.0 1000 1000 1000
No. of pregnant animals 10 n 12 11
Fertility indext* (%) 833 L7 1000 9L.7

a: {No, of pairs with successful copulation/no. of pairs mated) > 100

b: {No. of pregnant animals/no. of pairs with succassful copulation X 100

Table 12 Influence of 3a,4,7,7a-tetrahydro-1 Findene on developmental performances of rats in combined repeat dose
and reproductive/developmental toxicity screening test

Ttem Omg/kg 67 mg/ky 200 mg/kg 600 me/kg
No. of pregnant females 10 1 12 1
No, of corpora lutea 188 £ 1.8 178 + 28 183 & 2.2 159 + 1.8*
No. of implanlation sites 180 £ 1.1 160 + 349 168 £ L6 13,7 £+ 4.3*
Implantation index® (%) 962 £ 58 889 £ 159 918 £ 56 855 + 244
Mo. of pups born 164 £ 1] 144 + 35 153 + 16 118 & 4.8%
Delivery index® (%) 012 = 52 90.6 £ 9.7 918 £ 69 83.2 x 21.5
Live pups born
No. 164 £+ 1.1 141 + 38 81 &£ L7 109 £ 54%
Live birth indexs (%) 100.0 == 0.0 97.2 & 54 084 + 54 88.0 & 29.7
Sex ratio (M/F} 123 + 092 1.03 £ 060 153 £ 172 122 + 0.50(10}
Dead pups born
No. 00 % 00 03+ 05 03 £ 09 09 + 1600
Gestation tength (day} 223 £ 05 225 + 05 22 06 23.0 = 000"
Gestation indexd* (%) 100.0 1000 100.0 0.9 {10}
Nursing indexs? {%6} 100.0 100.0 1000 90.6(10)
Live pups ont day 4
Na. 62+ 10 139 + 35 14.8 * L7 106 % 44(10)*
Viability index® (%) 988 = 25 989 + 24 984 + 3.9 80.8 + 33.4(10)
Body weight of paps (g}
Male DayQ 6.47 £ D54 6.75 £ 0.85 633 £ 0.71 6.26 £ 065010
Day 4 9.93 + 103 1066 £ 1.97 1006 & 1.40 953 + 1.23(9)
Day 04, gain {g) 346 + 064 382 £ 114 373 £ 031 346 + 0.94(0)
Bady weight gain® {%) 5345 + 8.68 57.14 £ 958 5882 + 9.09 5641 + 12.65(9)
Female Day 0 6.18 = 047 633 £ 0.78 £8.82 £ 9.09 578 £ 0.55(9)
Day4 945 % 081 10.00 £ 2.08 9.28 + 1.22 293 + 1.34(9)
Day 04, gain {g) 327 + 042 3.67 £ 1.31 340 £ 0.77 3,16 £ 1.07(9)
. Body weight gain {%) 5290 £ 550 5657 4+ 12.93 5763 £ 9.79 54.71 % 16.64(9}

Values are expressed as MeantS5.D,

Values in parsatheses are no, of animals examined,

Significantly different from 0 mg/kg group; *: pE0.05, *:p=0.0l

a; {Mo. of implantatien sites/no. of corpota luteal X 100

b {No. of pups born/no. of implantation sites) X 100

¢ {No. of live pups horn/no. of pups born}X 100

d: {No. of females with live pups delivered/no- of pregnant females) X 160

& {No. of females nucsing live pups/ne. of females with normal delivery)x 100
1, (No. of Jive pups on day 4/no, of live pups boern) X 100

2 {Body weight jrainfoody weight on day D)% 100
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Reverse Mutation Test of 3a,4,7,7a-Tetrahydro-1 H-indene on Bacteria

25

3247 7a-F b Fa-1H-A »FPrizont, #H
FRHCLERBRAERRBEEELL.

#Hsem & LT, Salmoaella typhimurium TALOOQ,
TA1535, TA98, TAlG37"3B kU Escherichia coli WP2
uvrAP OSEIRE BV, 59 mix SRS X UHIERE
OvFib, ARRERBTHBREIZHOALI EH
b, AEAERIE SO mix SEERIIGAERS L UNEINRRERE b2,
78.1~250 pg/ /L — b OFEH (TALS35 & & U TAIS37
Tit S9 mix HERMARERL 391~ 125 g/ L}, F
MBI 7.81~250 pg/ 7TV — P ) TERLE. FOE
2, 2EoESEBEL, BnisBREOREHEOVW TR
DRBICBWTY, BEMBHEOEL EE L5 EHE
OHLPRERI 0 —FHoBMIBL shid o/,
BloEsss, 34,775 b7 FO1H- 4 57>
&, AniLRKEBREIIBWTEREMNLH L v (i)
tHmahL,

HE

(&)
Salmoneila typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 pveA
Salmonella typhimurinm TASS
Salmonella typhimurfum TA1537
S. typhimurium O4TELIZ1975FE 1031 HiZ7 2 1)
AERE, 273 =T REOBN Ames A 5H

FEEZIL.

E. coli WP uvrA #Ri319794E5 A 9 B E I # (B2
R OREEREL» 5552 F1 k.

WEBR-BTUTCHERFLELOLEY, £H
Rofrinad, aSERTHofEg:, 7 /BER
%, UVESit, BXUBEERG) LTXYY) YiHE
BEF pKMWI{(77 A 3 F) &FBIZOWTHRN, ik
PHEFXNTVWRIE2ERLA. REICBLT, =2
= M=y b FOANo. 2(0x0id) & AN L LERREE
KRB L-EEY —EMEEL, 37CCIORHEER
L b orREEnE L.
(HBE) '

3u4,77a-7 * T ¥ FO-1H 4 » 7~ (CAS No. 3048-
65-5) ik, #T R 12021 OEAEBERTHL. Az

HawEiE, SAamm{bFREE, oy S DIGO,
HiEE 99.0 wi% (A 08 wi% 7y VLY -f VT L -
VAT Ly, 0l wth Viidarryyiia, 0.1 wth
S ) chh, ARAHEFEILBSShi. #
SE, R CTERTRELL

324,772~ F + T FO-1H-f > 74, YAFNVZR
AMARF Y F(DMSG, 0y FES ESKA546, ot
THW) CHERLTESREOAMEENAALE, B
BHTLEHIL WL 2THRL, :“a*?#kﬁt%ﬁiuﬁw
f.

(et R )
ﬁwngﬁﬁﬁmﬁkiv%mﬁmqum&bnf
Hb,
AF2 : 2-(2-7 0 W)-3-(5-= b -2-7
7 X F LR REEG)
SA 1 TUEF MY YA (N EREEET M)
9AA : 9-TF % /771> (Sigma Chem.Co.}
ZAA 1 22T I T Y b T (ROGHZE TR
AFZ BLUF2AA 1 DMSO s Lcb ok -20C T
WERTEL, BERMLA. 9AA X DMSO 12, SA i
MG L, S REBICHWE,

ynyry

(i ds & OF 59 mix O

1) beFTFH-(TARKR .
TROKBEA) B I0(B) 25EL 101 0%aeT

xSl PYAR

(A) 232 b7 #— (Difco) 0.6%
b4 [ il UV IS 0.5%

BY* L-x A+ ¥ 0.5 mM
D- K45 0.5 mM

*WP2 uvwrA HIiZ, 05 mM L-FY) 7+ 7 7 v KiG
TERW:L

2) EkiEit

i, SRR TRRNORSERRGFRVL,
hB, Bl S0 0URETROLEDTHA.

i< 2 % 2y 4 TN 02g
7T B 1K , 2g
VIBAREZ AN T A 102
YuR—TrEZT A 192¢g
KEEF Y94 066g
Fa—~A g
254 7 #— (Difco) 15g
625




FERNom Oy —L1EHLY 30ml EF L TEBDT
b,

3) 58 mix
lmlBPTRORTESE
Qo 0.1 mi
Bibv /3o h 8 ol
Bk oL 33 pmo!
Fhea—RA-6-1) B 5 pmol
NADIH 4 pmol
NADPH 4 umol

F U SA-Y EREEE (pH 74) 100 gimol
¥ 7EE D Sprague-Dawley REF v b 7x /210
¥y A (PRBLYS 629 {@BR®
RS CHEERE L TIFR LSO % vl

(R R)

T4 rFax—ayENCED, 59 mix EiRNR
ERds L0 59 mix iR IISRER 21T A2

ANGRERE I, WERY IR .l md, Y v EERRET
0.5 mt (S0 mix WMEERIZBWTIE S9 mix 0.5 mil), %
FEHNE 0l ml 2EEL, ITCTT05EHEEIRE 7 8%
Lizoh, by @7 -2 meATRAOL, S/
WER EICHR LTRSS, 4, »fiaisl LOEswE
EELK T 0 ICHERE, TR OREEERE
BTV, BREESLoBERHBEOEES E

HEIIE Table PITR LA, Bl L URERRERG,

Fp R L oS e e U, BRE37TTe
ABEEMEITVy, RCABRIU - -REHEL. HE
WDEFEIZOWTIE, NIEMNDLWIEEFEMNET T,
EXREOBIRORE SHETL A, HWAPRILEE
HERBICBWTIHE, FEE LB BRIECIRE
2, ERELI2WTHEINT0E L, /4, &HEIC
BWCH, WMyYBRESLIUSHEC 23, 3#T2%4
Vi, TRENTOPHE L EREEr RO, RREEE
WERIZ I, FRBIM—FRCOWT2OEEL, #
FEOHRSOER LT 7.

(i)
BwhSsHBoREdo b, 1HULOBREH? 59
mix #EFEISH 5 ik SO mix FEMER BT, #HRY

e EFd s FRLEBY TR D~ BOFHE

B, BEMBOFLIZET2ENECHERL, »o,
FOEMIERES 2 AP EREESED S h e
W, SRS EEFRBRIBVWTERESESET 2
(B rHAETa L L 7L, 2EOFRARD
—HECOAEE U= - HOTHENBEABEO2{E
BLE &2 B EHEHD O RS T BT, OB
BEFOLTTHY, ZEI o —HolncAgE
g ohWiSsEmiEe oot b L.

626

RRELUER

(HE®EHE]

3a4,7,7a-F I FR-1H-A X FXIIDOWTHE~
5000 g/ 7L — FOERTAILEHIL LT, Rtk
LTz, EO#5R, 59 mix HEMIIEEE T 150 pg/ i
— FBLET, S9 mix ifRHERER T TAIS35 & TA1537
BT 150 pg/ 7L~ FRLET, £OMOBERICR
VT 500 ue/ Vb — FELETIEIESED SR,

L7sdtsT, KRR B2 HHEEE, SO mix 4
IS X CifEmaER X b 250 ug/ 7V — + (TALQ0,
TA9 B & UF WE2 uveA @ 59 mix #IIENERIE 500 pg/ 7
b—Fk)Y& L4, LaL, TAIS35 & TAIS37 @ 30 mix
SRR BWTE, FRBRITHRERD R-RAREHR
AHRIELad o, RRBOBEEAS 125
e = PETWB L L b, BEPSOEL, €0
HRTERRBIOERE L,

(&)

89 wmix EEMPER LUENRET, LbetRo
BERRCESWTAKZ T EELRELTZROE
RERE ML 72 (Table 1, 2). TOFKR, wTFholis
HicbwnTd, HEHHEEO2EU LI ERocT
~FOBMIIBOLLRED o, UELOBRIIESE,
304778 T T FO-lH- A4 7 rid, BunimgBzi
EBWTERESEH Lew(I8l) LHELL,

ik

- 1) D.M. Maron, B.N. Ames, Mutat. Res., 113,

173(1983).

2} S Venitt, C. Crofton-Sleigh, "Evaluation of Short-
Term Tests [or Carcinogens,” eds. by F.J. de Serres,
J. Ashby, Elsevier/North-Holland, New York, 1981,
pp. 351-360.

3} M.H.L. Green, "Handbook of Mutagenicily Test
Procedures,” eds. by B.J. Kilbey, M. Legator, W.
Nichots, C. Ramel, Elsevier, Amsterdam, New York,
Oxford, 1984, pp.161-187.

4} T. Matsushima, T. Sugimura, M. Nagao, T. Yahagi,
A, Shirai, M, Sawamura, "Shott-Term Test Systems
for Detecting Carcinopens,” eds. by K.H. Morpoth,
R.C. Garner, Springer, Berlin, Heideiberg, New
York, 1980, pp. 273-285.

17

1wy

4




34,7, 7a-7 S FOAH- 1252

s
HERW{IE | s W _
HMEEME K 1y, BERE, NEAET
M LR TE ¥~ BHRRR
T 257 B HHEA 7205
Tel 0463-82-4751 Fax 0463-82-9627

Correspondence
Authors:Tohru Shibuya(Study Director)
Takumi Hara, Kyoko Sakamoto,
Kumiko Kawakami
Hatano Research Institute, Food and Drug Safety
" Center
729-5 Ochial, Hadano-shi, Kanagawa 257 Japan
Tel +81-463-82-4751 FAX +81-463-82-G627

627

18




BRERNR
Table 1.  Mutagenicity of 3a,4,7,7a-tetrahydro-1H-indene in reverse mutation test{T}on bacteria
With (-)or { Test substance Number of revertants (number of colonies/plate, mean £ S.D.)
without (=) dose Base-~pair substitution type Frameshift tyge
S8 mix {ug/plate) TALO0 TA153% WPZ uvrA TASS TA1537
0 110 107 95 17 5 9 15 20 18 I8 13 19 13 8 g
, o 7.9} { 18+ 6.1} { 18+ 25) {17+ 3.2} { 10+ 28)
391 ND 12 9 ND ND 6 7 6
{ 11+ 1.5) ' { 6% 08)
7.81 93 83 83 T i 12 22 20 18 g 4 2 i M4 &
( 86+ 5.8) { 12% 4.5} {21 21} { 14+ 55) ( 10 400
15.6 129 110 125 8 7 10 24 22 27 22 1% 1o 7 [ 7
(121:4: 10.0) { 8t 13 { 24t 2.5) { 18+ 3.8} { 7+ 06}
S9 mix 313 113 127 1M W 12 4 24 15 15 14 19 15 9 7 ]
{118+ 7.8) { ot 42} ( 18+ 5.2} { 16 25) { &t 12)
- 625 114 117 103 wr 7* 12*) 28 16 17 § 1 11 0 12¢ 10t
g (111 74) ( 10+ 2.5) ( 20+ 70) { 12+ 4.0) (11 1.2)
125 82F  g4*  g2* 3 & O Yl A ol 6 7% 13* 3* g+ 2
{ 86+ 5.3) { 3+ 3.0 ( 14t 7.6} { 9+ 38) { 3+ 1.5)
250 2 7t 4+ n+s = ™ 44 0 3
{ 4+ 25) { 8t 23) ( 2t 20
0 145 121 138 9 7T 18 27 9 21 26 26 19 11 9 10
(1354-12.3) { 11+ 59) ( 15+ 9.2) (.24-5_: 4.0) { W 1.0
7.81 ND 11 10 13 ND NI 6 11 4
{ 11 L5) { 7+ 38)
155 110 116 119 9 12 12 3¢ 3 30 22 24 21 7 1 [
(1154 4.6) {1yt 1.7 ( 30£ 45) {22+ 1.7 { 7& 08)
313 123 126 97 11 ¥ 12 23 3 1B 2 14 20 5 6 10
(115£15.9) {13+ 2.1) { 23+ 85) { 20+ 6.0 [ 7+ 26)
S9 mix 62.5 9% 119 118 12 15 5 20 20 21 27 29 4 10 15 i0
(112113} ( 11t 5.1} { 20+ G.6) { 234 8.1) { 12+ 29)
) 125 120 124 99| 1* 7 12¢) 19 27 2¢( 2 19 2| 186 5 7
(14£134) { 11+ 36) ( 23+ 4.0) { 21+ 1.5) { 7x 25
250 g93* g6* 110 16 4* 6*] 22 137 25% 15* 13* 10* g g+ 3
. (100+ a.1) {( 7+ 31 { 20+ 6.2) (134 2.5 {( 7+ 3.2)
00 2 19+ 14 38 13 o [ L
{ 18+ 4.0 ( 13+ 4.5) { 3+ 25}
Positive Chemical AF2 SA AF2 AF2 9AA
contral  |Dose(pg/plate} a.01 035 0.01 01 80
S9mix{-} { Number of FI5 794 860 | 235. 321 352 | 314 275 2001 724 638 V37 | 384 976 1206
colonies/plate {810:-44.6) (303::60.6) (203£19.7) {700::53.8) {1022+165.3)
Positive Chernical 2AH4 28A 284 ZhA . 2ZAA
control  {Dose{pg/plate) 1 2 10 0.5 2
S9mix{+) | Numberof 632 740 739 [ 300 300 325 { 680 G660 634 | 282 318 334 ( 315 338 356
colonies/plate (704:£62.13 {3094£14.7) (680+£23.5) (311+26.6) (3364206}

AF2:2-(2-Furyl)-3-(5-nitro-2-furyl) acrylamide , SA:Sodium azide, $AA:9-Aminoacridine, 2AA:2-Aminoanthracene
“:Ichibition was observed against growth of the bacteria.

Purity was 98.0 wt% and 0.8 wt%% butadiens-isoprene-piperyiene and 0.1 wit% dicyclopentadiene were contained as impurities,

NID:Not done
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3a,4,7,7a-T FZE FA-1H-1 57

Table2, Mutagenicity of 3a,4,7,7a-tetrahydro-1 H-indene in reverse mutation test {II) on bacteria
With{+Jor | Test substance Wumber of revertants{number of colonies/plate, mean £5D))
without (-} dose Base-pair substitution type Frameshift type

59 mix (ug/plate} TAID TA1B35 WP2 uvrd TASS TALS37
0 M7 108 i { 11 10 M| 28 10 241 19 22 M| 11 16 I3
(1094 8.0) ( 12+ 20 { 24+ 4.5) { 18+ 3.6) { 13+ 25)
351 WD 1Z 01 13 WD ND BB ou
{ 11 08) {12+ 1.2)
781 97 106 W6 | W0 & 11] 25 21 33| 18 14 22 6 18 21
(103x 5.2} { 9+ 32 ( 26+ 6.1) {174 4.2) { 15% 7.9)
156 9 108 16| 18 U M| 17 17 6| 19 B 17| 13 5 10
{104+ 47 ( 14 35) (17 06) { 17+ 1.5) { 9% 4.0
S9mix 313 107 97 9 6 11 10 21 2% 22 nm 20 14 12 14 ]
(106+ 6.1) ( 9+ 25} { 23+ 2.6) { 151 4.6) {11+ 42)
) 625 105 108 93 § 10 6 10 20 28 13 18 25 8§ 10 12
{102+ 7.9) {. 8% 200 ( 194 5.0} { 194 6.0) { 10+ 2.0)
125 89* do* 8g¢ 4% 3 4% 24 16* 20 a9 gl o1 9 2+
( 81£13.3) { 4% 0.6) { 204 4.0) { 9t 0.6) {( 7 45)
250 1* 22* §0* 17 13+ 28%| 6* w- 1* '
( 28+299) { 19+ 7.8} { 6t 45)
0 112 106 107] 12 6 8] 25 23 40 30 31 21 22 8 6
(1084 3.2) { 9x 3D { 29+ 9.3) { 284+ 4.9} { 124 87)
7.81 ND g 11 9 ND ND 8 14 4
{ 9+ 1.9) { 9% 5.0}
156 o3 114 103 7 17 w0l 25 23 17| 16 21 18 6 13 9
{103+ 10.5) { 11 B1) { 22+ 4.2) ( 19+ 2.5 ( 9+ 35)
313 W7 122 12 11 16 151 22 25 26 2 25 32 1 6 8
114+ 7.6} { 14& 2.8) { 24+ 2.1) ( 263 5.1) {10 53
59 mix 62.5 114 122 128 7T 10 1] 32 23 18| 26 2r 2] 11 12 10
(121 7.6} { 9= 1.7) { 25& &7} { 27+ 0.6) ( 11 1.0}
{#) 125 9¢ 105 111 7 10 131 32 32 20| ,m 12 22 13 6 &
(105% 6.0} { 10 300 { 28+ 6.9) ( 224 9.9) [ 8% 44}
250 B1* 58* 8| I1* 2* 4% 17 25« 204 9 11* 12t 2+ 2+
: { 75+14.9) ( 2£ LB ( 214 4.0} { 11+ 1.5 { 429
500 38 8* 10* B 19+ 12¢ ¢ 2% 2*
. ( 194168} { 16+ 35} { 2+ 0.0
Positive Chemicat AN2 SA AFZ AR2 ShA
control  |Dose(ug/plate) 0.0 05 0.0 0.1 80
SO mix(~} | ‘Numberof | 563 575 G67 | 380 384 351 | 303 312 331 | 531 522 545 {1249 1188 [356
calonigs/plate (368 6.1) (372:£18.0) (315 14.3) (533+11.6) (1298+95.0)
Positive | Chemical 28A ‘2AA 284 A 28A
control  [Dose{pg/plate) 1 2 10 05 2
Somix(+) | Numberof | 512 607 650 [ 274 271 345 | 485 409 470 | 308 348 =287 | 227 292 311
colonies/plate (590£70.6) (2974:41.9) (485:£14.5) (314::31.0) (277+44.0)

AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA’2-Aminoanthracene
*:Inhibition was observed against growth of the hacteria.

Purity was 99.0 wt% and (.8 wit% butadiene-isoprene-pipervicoe and 0.1 wt% dicyclopentadiene were contzined as impurities.

ND:Not dope
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Fxf m—X - NAR Y —HERMR L V5 RERBRERR

In Vitro Chromosomal Aberration Test of
3a,4,7,7a-Tetrahydro-1fFindene on Cultured Chinese Hamster Cells

20

334,772 F rSE FO-1H- 4 ¥ ¥ OEERcR
1T ARBIEEN R 2T, FrA4=—X-NAZR
% — 53R (CHL/TU) % Al v CHBEREHERT Rl
Lz

AL (24050 ) 3 X VEHIFRRIE(GIFH) KB\

T, 0.5% B LOBBEERLRLEROERE ML
max) {X, MHAE (24 ) T 0.050 me/mi, ERRE
MEBGHW) O SOmix FEETELXUT SO mk EETT
i3FFI 0050 mg/mi B LT 010 mefml Cdho .

BERFIT ORI, M max @2 ERE RSN
WREEL L, AH2THEEREL:. &b, 18REELERE
MBI L, 4FRERAE LR CBECRE L.

FEHMETIE, SO mix JEFFAE T C24 M3 X TF488: 1
B AETEEIITH SO mix TET B L UHEE
TET TOFF LM Q80 O EIEIEM) 15, BAREpML,
BEFLIILICL W RAEREEEEIBFHLE. $e

BT AR B R iR 1, 24WEI b L U4 MR R

MBI 0.050 me/m, SRRFTAES 59 mix FEFEET
B L 59 mix FEFET CiE-EF40-290 0.050 mg/mt BLF
010 mg/mi DREFETCHo Il bdhh, TALDEEY
WLEM L UTIRERTRERE L.

CHL/IU #if2% 24 B 4 L P48 e s Lo v
THhoOMAREEC S WL ROFoBERED L UM

HUEMPOFRERH SN dh o, FERELETE, -

89 mix FHFETILEWT, WFhOREECEVTY
REERFRFR Lo, BRI oy TH,
BB TE(0.050 mg/mi) T, AfEEMOL-HEEOHMA
BERBETEod o708, »INORBRTLHERS L
o, 59 mix FET T, BiBE0.10 mg/mi) 2
BT, REFEOHERE (gap 2 S0) FARCHEHS
Nl (145%). T4, EREQI mg/m) l2BWT,
BEEO-OSHEEOHBBERHTE d 240, i
NOAHEET L FEIEHROSRERED R o7,
BEOFERLY, FHBEHFT T 32477257 FT ¢
FR-1H-4 »7¥id, }BEREYERT? (BE) &

it L7,

ik

1. {ER LA
Dp—F - 0~ 7 (JCRB) &6 AF (198842
H, AFE: L4, e LAFr 42—

N AT —dRe CHL/IU #ifle %, BEsfiaed 104t
MR V.

2. BEHEORE

BeEizid, AP6IBMiE (FCS:Cansera International)
¥ 10% EM LA 4 — 20 MEM{EKSE ) 558t
etz )

3. RNt _

3247 7a-F b L FRARE4 Y F U, BRLST
WIk, FLTFRFy SRAEERTEI DG, I
FETIEN S ABMEET 5 A {25 cm?, WAL 2
Vi, 2X 100 @ CHL/TU #ifa%, S sml 2 A0
273 RICEE, 3TTHCO, 4 v Fas—7— (5%
CO,) ATKE L. EELETIE, MifEsA BT®
SRR INA, AMEE L F4SHERBEL - T,
TR mE cit, MRREIHBIC SO mix FETE L
OPSEFE T COMMMEL, MR TRFEERIFEET
SO 18REERE L o,

4. WERE

3a,4,7,7a-7 FF ¥ FO-1H- 1 > ¥ > (% THI,
CAS No.:3048-65-5, O MEFS:DIG02, AFAIMEE
)18, EAFIBEET, &Rz LTk 500 mg/ml #
i, DMSO Tt 1M BLE LSM3RH, P} TiE 50

mg/mé BT CHEREL, ME-80T, #HH1803TC, #E

[ 4 mmHg T, FF5K CHly,, FF&120.21, #5990
WA E LT T Sy -4 VT Ly -ERY LY
08 with, Yy uAyy L 01 wt%, RAMT 01
wi% 25t ) OPRTH2.

W REEE, REORIBOEEICECTRIRE
ThAb.

5. WRMEOIRHM .
VEBERORUL, RO LTk, Bkl

-DMSO (FYFEAEZE TR ) AV 4, BETHEECERE

LTBREARL, W THBEHEECHERARLTH
EOWMEOBIY UMMM EER L 2. Wt B
W, IRCORBIIBVTERERD 1%/ IZhb L
Az, G BBREOREICOWT, HFREGTS
ol

6. HRISETEMHHERIC & 3 NEREORT
REFRERBCHY 2B R ORBIRE & REY
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FEHREFHR

welll == Imated for24 f without 53 mix
——i—— leated farf b with S5 mix
e tatad For 6 h without 59 mix

MHitotis indax (% of controf}

T [] T 1 T
4] 005 010 061§ 020 0.25 030 035 040
Cancantration {rog/mi}

Fig. 1 Mitotic inhibition of CHL/IU cells treated with
3a,4,7,7a-tetrahydro-1 H-indene

308, BERMEOERBRCRETERLE. &
xR o> CHL/IU MBaiZXe4 B 38RIPHIERE, 75
A adizh ORI (10005) B9 5 5 H# M
B 0 $EFE (51283  Mitotic index) ¥ T, 2007 F
AZELIZ05% R EOFBEREIRLARDEVERE
(ML max) Z§6EL L

FOERE, HELBIZETI MI mag ik, 0.050
mg/ml, EERONED SO mizx EEETH LU SO mix
FET IR, #L#R 0.050 meg/mi 38 X 0.10 mg/mi
Tdh o7 (Fig. 1).

7. REBERONE

MM AAEPRIRBROBER L Y, B AREHEIC B
T, AHEAEL L VERHLED TS TONERT,
Ml max D2ERE S REHNBREE L L, SH2ToBE
i L (24 M B L o rsmuEisam s L UM
ME e 59 mix JEEFE T 10.0063, 0,013, 0.025, 0.050,
0.10 mg/mi, EREEAED S9 mix FFETF 10.018,
0.025, 0.05, 0.10, 0.20 mg/m!). BHEHBHEE LT
Rl b4 yCMC, BB TE BT
Yo mFEA 77 3 F(CPA, Sigms Chemical Co.) it, #
SR REMETHE) CERLTHRBELY:, 2hF
NBEBEEREERTASLFAOA TV A RE L EA
L.

BHERERBICIBNCHIREL D277 R
THE, RedERsEREARBCGREELZAEL
FAS

8. REFEAMFERE

BERTOBEMITG, 20k FERRBEIY

01 pg/ml 1245 & J 3R 2. REFERD
e EEEITR > TiT o7, A5 4 FERGIBE 7S A
o EGHMIEB LA, {EBLL 288k %, 3% FATHEET
Yefu L 7o,

9. #eiair
FEIREOWEERES L, M max #BENEORR

632
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RERLL, BETROIREREIAELL. oy
(Table 1, 2), EHMIDTIE 0.050 mg/mi #°, FHoepm
B SOmix EEETH L FS9mix FET T, Fhe
1 0.050 mg/m! 35 & U°0.10 mg/mi #* MI max %5R5 L 74
ks, TRNOOBRELSUIRENRLHEEYSLL
7-.

ERLAZT S FEEDI B, 120753 A0064E
LhBrsA54 K%, 450RSEFEFRFiung
E L, S R r A A s S o8 Tl - 7 o0 e v ol D
Fekoaiid, BARBEZAFES, BILOMRE
(MMS) BIAS " 124 5 FHREICETVTT, Rk
B dnidiEmshklo¥y v 7, W, Sk iol
ERTOER LB {polyploid) HEFIZOWT
HELL. IERERFCOWTI1E20018, Bidt
AR >WT I LES0E O S B H BN B 4T L 4.

. Mg ey
ﬁﬂ&lﬁﬁfﬂﬂ. BiED L OTREA IR L R B EE
IZoWTOSTHRIE, BELOEE, BE8F ol
MR, IFNEHROXIIOWTES L, SHEOHETE
SHECRALE.
LEERE LA TIHBROHBREEIZONT, Bito

BEF— & L ERYENMERTT 1 v ¥y —OEHER -

HEM(ZEEEZEE LT familywise OFEKHE S 5%
ELAYERY, FEEREFERLE. £, 710
Yy -DOERBEETREENBOLRAITBEIE, B
BEFHIHLTIY Z >« T— 3 7y YOMMEREY
(n<0.05) #1To 2. BT HER, HEEGHB L
EMER MR T TFa .

FER & & UHE

EHRIEIZ L A REETINOERT Table 1 ISR L
. 3247727 P FO-1H- 4 ¥ F & IA T246
f3s L U 48 R EE R L A2 TR OB BT
b, REAOHEERECHEEEMROSRIERRRD S
Nhdois. :

EEFHARII L 5 A AT OEFRT Table 2 127 1L
. 3047 7a-F S ¥ FO-1H-4 7> %ML TSI
mix IFFE T IS B A AR TH, wPnoORBEE
RBwTh, REE0BEREEEb oL, &

MBEETE(0.050 mg/mi) TRMABEFEN D, HECHE

BMBETELd o405, wWTFhoBRBECSWTh,
EHESROFEREALRD LA o/ 59 mix F
FEFTIE, TRERH0.10 mg/ml) LBV CHAEnE
ERE (gap 2RO FRBUEERSh, TOHEER
145% Td o7, Fi, HiRER0.10 mg/mi) TR
oo, LEONMBEI;BETEL P 128, 0T
ROWHEREC BT 4, EEEMEROBFEREED S
nizdo 7.

0T, 324, 7,7-F S Fo-lH 4 7L, £
RORBENTT, KBREAO CHL/WU MR EE
BELS{RT L EER L
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Tablel Chromosorne analysis of Chinese hamster cells{CHL/IU} continuously treated with 3a, 4, 7, 7a-tetrabydro-
1H-indene (THI) * without 59 mix

Concen-  Timeof  Ne.of No. of structural aberations No. of cells Concurrents

Group tration  exposure  cells Orhers® _ with aberrations  Polyploid® Treng test™ cytotoxicity
{mg/mi} (h} analysed gap ctb cte ¢sb cse mul® total TAG (%) TA ) (%) 58 NA (%)
Control 200 0 ¢ 0 0 0 0 0 0 o{o0 0{o00) 013 -
Solvent!' ¢ 2 200 2 0 0 0o & 2 0 2{100 0{om 025 1600
THL 0.013 P/l 200 0 0 ¢ 0 0 0 0 ¢ oo o0(00 035 165.7
THI 0.025 24 200 1 ¢ 0 0o 0 0 1 0 1(08 0{00 038 NT NT 1164
THI 0.050 2% 200 0o 0 1 ¢ 6 0 1 Q 1(08 1{05 035 96.7
THI 0.10* 24 - - -
MC 0.00003 24 200 0 42109 3 0 0 184 0 96 (480) 93 [465) 025 -
Solvent!! O 48 200 6 0 0 0 0 © 4] o ¢ (00 a(omm 038 100.0
THL 0013 48 200 0 o 0 00 Q0 ¢ 0O ¢(0® o(om 013 146.9
THI 0.025 48 200 0 0 0 ¢ C O L] 0 0(00 G(00) 025 NT NT 1245
THI 0.050 48 200 0 0 0 ¢ ¢ O 0 G 0{0m o (00 025 1673
THI o1~ 48 - - -
MC 000005 48 200 2 25 8 1 1 0 116 3 69 (345 67 (335 038 -

Abbreviations, gap:chromatid gap and chromosome gap, cth!chromatid break, cte: chromatid exchange, csblchromosome break,
cae:chromosome exchange{dicentric and ring), mul:multiple aberrations, TAG total no. of cells with-aberrations, TA :total no. of cells with
aberrations except gap, SA structural sberration, NA :numerical aberration, MC :mitomyein C, NT.not tested.

1) Dimethylsulforide was used as solvent. 2)More than nine aberrations in a cell were scored as 10, 3)}Otlers, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations. 4)Eight hundred cells were analysed in each
graup. 5)Cochran - Armitage’s trend test was done{p<<0.05)when the incidence of TAG or polyploid in the treatment groups was
significantly different from historical solvent control data{p<0.05)by Fisher’s exact test, 6)Relative metaphase frequency to the solvent
control, representing cytotoxicity, was caluculated. *:Purity of test substance was 99.0 wt%. Butadiene-isoprene-piperylene (0.8 wi%) and
dicyclopentadiene{0.1 wi%) were contained as impurities, **;Chromosome analysis was not performad because there were small number of
metaphases due to cytotoxicity.

Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 34, 4, 7, 7a-tetrahydro-1H-
indene(THI}** with and without $9 mix

Concen- SS9 Timeof Wo.of Na. of structural aberrations No. of cells Concurrent™
Group  wration mix exposure cells Others?  with aberrations  Polyploid” Trend test™ cyrotoxicity

(mg/ml} (h)  analysed pap cth cte csb cse mul® total TAG (%) TA (%) (%) SA NA {25)
Conttol 200 ¢ 0 1 1 0 0 2 0 201 z(.® 0I5 -
Solvent! 0 - 6-(18) 200 2 1 8 0 0 0 3 O 3(15 1(08 025 1000
THL o3 - -8 200 8 ¢ ¢ ¢ 0 8 0o 9 0{00) o{00 000 7
THL 0.025 - §5-(18) 200 1 ¢ 0 0 0 G i 0 1{05) 0(agoy 02 NT NT 0.9
THI 0.050 -~ 6-(18) 156 0 0 2 2 0 0 4 © 3(19) 3(19) 043" 426
THL 010%** -  §-(18) - - -
CPA 0.005 - 6-(18) 200 0 1 0 0 0 0O 1 0 1(05 1(0% 013 -
Solvent! 0 +  6-{I8) 200 2 1 2 0 0 5 0 4(200 z(1) 013 100.0
THI 0025 +  6-{i8)] 200 0 0 0 0 0 0 o0 0 000 of{gp 02 - 9L3
THT 0.050 +  6-(18) 200 0 1 0 1 0 3 & 318 3{(im; 038 + NT 57.7
THI 010 +  6-008) 200 4 17 24 0 1 0@ 46 0 297(145) 27 (135 022 385
THI 020"+ §-(18) - - -
CEA 0005 + (18 209 3028 43 2 0 10 8 1 46 (30 46 (30 025 -

Abbreviations, gapichromatid gap and chromosome gap, cthichromatid break, cle: chromatid exchange, csbichromosome break,
cselchromosame exchange{dicentsic and ring), mulimultiple aberrations, TAG:total no. of cells with aberrations, ‘TA: total no. of cells
with aberrations except gap, SA structural aberration, NA:numerical aberration, CPA:cyelophosphamide, NT:not tested.

1) Dimethylsuifoxide was used as solvent. 2)More than nine aberrations in a cell were scored as 10. 3)Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structuaral aberrations. 4) Eight hundred cells were analysed in each
group, 5)Cochran « Armitage’s trend test was done{p<0.05). 6)Relative metaphase frequency Lo the solvent control, representing
cytotoxicity, was caluculated. 7)Four hundred and sixty eight cells were analysed, 8)Four hundeed and fifiy nine cells were analysed.
*.Significantly different from historical solvent control (p<0.05)by Fisher's exact fest using a Bonferroni correction for multiple
. comparisons. **:Purity of lest substance was 99.0 wi%. Butadiene-isoprene-piperylene {0.8 wt%)and dicvclopentadiene (0.1 wtd)were
contained as impurities, ***:Chromosome analysis was not performed because there were small number of metaphases due to cytotoxicity.
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Twenty-eight-day Repeat Dose Oral Toxicity Test of
Benzyltrimethylanmonium chloride in Rats

ik o
RYVNRYIFNTrEodsraY) Fit, 584

ERIEOEE LTEE SR TWS{LtEmTHE, KL -

EHOBFHEICONTIE, Tk AVREKEWAD, 4E,
B LS A ORES ORI AL 2N MENED—RLE
LT, SD&ET v M AV ZHIEOEESC L 22801
FERSEERSr SR L.

Fv MEIERELSETIRRYE, HEH#BLIVE
ARSI OMEHTRIT, ATEOECEERHL
FAD

YT PYRFAT BRI A QY i, BHK
WWHRL, 0, 30, 60BEU120 mep/kg BERIE, 458
FhEREORS L, —SRBolsE, AEME, EEE
e, MESHRE, mKEEERE, hEs{keRE,
RIRE, SEERUES L UREBEABRAE LT 4. &
B, EFMAME2ANE L, H5ETHREESEREES
FHEL 2.

FORERE, ROLBNTHS.

MED 120 mg/kg BT 1 FIAHE S4BT TET LA, ﬁz@
EREOFEFRIRERISE 2 {BaBb it o
pAS

—RREOBECIEL, D60 mellg BT, KM
D120 mg/keTETHE, MES L EEBOHTRY, 26
KD 120 ma/ke B CTEHIEDH S 0, WEED 120
mp/keFECHE SN ERGEERBCIEIBEE S LY
EiE %R LA,

RO 120 me/kg BCHINAHIMI S R, #5538
LisEECH o7, HEEE, Ho0120 mo/ke TR
BMEZELTESTED R, FESREIEED120
mg/kefF THRGLBOIEETH o 4, BHHIHESE,
HRBEEZREAEFZD AL,

mMEEERBFOER, HO120 mg/kgBET, ~NEIOY
r&, MCV B L U'MCHO BiEd R s, EEHH
RTHICE, BRPEORS LNES T SR BRI
Bohhdhot,

DB EHREOHEE, HHEE SR RES L BE
FiFohdE{bifln ol d ok,

REFEOLR, L IHERBEES LEES TR
BEIIED b o,

BERSRHMEOER, Mt b HEByEES FEES
e s idsdld o hkba .

REBEMREORE, ERREY B WTHIRITR
B L UHSH R CHERDEOEEIREENSFRIE

HOONhGdrol, HEPAPBE, 120 mg/keFORT
IFRCHHFRES R, ARFORECRE, Tl
FERR & TR MED WA RO SRk,

PLEoigR, mERIIHET30 mg/kg/day, HET60
mg/kg/day & $IlF & hiz.

HMELL L UFE
1. #ERgE
Ry P Y AFAT rE AL TY F(CAS
No56-93-0, MIEHBETERREYIAROBH(ER)
T, kigft, FFHCHLLCN, FFR185.700{64H
Th5., FHREICAVAD v F RSLOCES DAIEFIE 8%
THh ot

2. {EEKh

B LA 7 v + [Cri:CD(SD) %, SPF] BEFF v
— A - UNR—(HENR) L4 REBTHEALL. B
W% iRk, SRERERSS(ZO A MBML S &1k, 6HET
REFMEELE. B0 LodE L > TR
L, EESMMNE L) ERBHEEHET L L I #s
EL A Eithodtesd, 1RBIET o — PicEipiRiE S
{Animal ID-No.) 244 Z 210 L D 7o 4. $SBANF
DEEITHETIIT~156g, MTII7T~131gThHol.

3. MERG

AN T IR AOEETETEE L, BERHO
HiREIZIRE23 2T, HRHEESS+10%, BREE
20 /8%, MBEA150~300 lux, 12MF (FRE7EESNT,
FHTHFEIT) & L2, BOERERITY — C R OKEREH
BFHzMHL, SESNE REEHTyr— VI8 %
1R 2IRFL, )58 T EEELE ORI
BESANTHARZ v b - =9 A8 B X UXiEkE
BRI SEA. AFr— VEME1E, SR
1EH i e,

B, BHoBBRN g0, %55 JUEREHS,
F—y OERECEESF LA ADRARBEERA®
g (A R A

4, HEEEOER
EEaBEIT 0, 30, 50B L UFI20 me/kgP4BEE L, 1

LS F Av, 08 X 07120 ma/kg BT RERER ST
DEEHEFY, 60l aE L L.
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28 £ R iR S A MBI

REgEIEE)
ﬁ#ﬂsﬁgﬁu geart, (RS 2028 S

£0, 10, 30, 904 k180 mg/kgDSRMBETHENE L 1.
FoiER, MHE L 180 mp/kgBRTHTHEDLLN, T
CEIFHTE0%, BET0%ThH-7. WOng/keBiCil,
HEREE b BREERBCBHLELFELONLNZETH-
. T, HEARERSEEABOEEA®E120
mg/kgt L, LTLE2CHRLADPHEL G0 me/ke.
BEREY Wmelkg e Ll

5 &E5H®

BEWHORSERIIBROE L. #HSRDETEMRK
CERL, BV FERWCBOES LY. REREE
AEIO gL 005 m e L. MBBIREE0AEY
L,

6. HSMOES, ik

HERMRIE, SEEQ0, 608X U120 mg/kg) TE I
BTESE L, Bk NANO pure > A7 4, #KEH
SYBRONH: ) TR L A=, FCSMUTAI8E, WREEIRY
TIRAMEETHE LIRS THEOT, EREE
EBWTREHAIBREEZT, 1BGEICAGITEL
ERNE CHEEILRY L. IS ROBENRE TS
TOHEIIMELES LB L 4 HONBBIIOWTERL
LR, BREREOIM~I07%OEMATHD, AW
AT,

7. BEHE
EEMMIZ28AME L, ERTHEOL X U120
me/kgFF il oW T 2EBOOESRBET R L 1=,

8. BT, AESLUERE
1) —fikEEoEdEs

LW EAFH, FEROZOEEL, BEEROH
¥, TTRIRE, oM A8E LTS E
ELRELL.

2 # g
HSEmrCRERERTRSIC, S0100EL
A

3 \BHEE
FHLEEH L ARETAIEL, FRENE (a/week)
rHEB LA

4} ERFERE

WERTIEE X AN TEOR2MEEM L /.

BMy 2Ry, HYEHIHMERSEL. B
BI—FATHERRR L, BERAEk, &ML 4.
a. IMESHRE

EDTASK ¥ ML A9l E Ay, Sk (WBC *
TEHEBMEEE), O (RBC | BHFHELE), ~E5u
EYB{HGB : ¥ 7 A rNEFOE LK), ~T b ¥
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Y » FME(HCT ; RBC, MOV EWEH), FiHrlxE
MOV : FRERE), FHRnFRDaFES (MCH !
HGB, REBC & b &), FHRibERkiifsgn (MCHC :
HGB, HCT X b #M), mRB(PLT | IFRERE) B
IUBRFESE(7o -4 br3IA Y —i) &0
HEBHITEBTEMS H - 1ECGEBE~ 1 v 2E) £ Bw
TELL.

BREOIKRC) EETHI, SlEFvEny M FL
FHALH) e, DEEREFR AR LERL
FAR .

T4, 2 gV - FiENRNEROmEConT, 7O
b o B (Quick 1RER), WBHERERS PO NS
FAFIEE(ZO PE)BIF 7 TN -0
(}orerrME) 2 o E B e EE KC-40 (3
H Amelungit) £ RV TillE L.

b, MFE/LSETT

nFEEfwT, #EE (K2 -Vy ), 773
¥ (B.CG.E), A/GILGTEE), mE(srvao—Adx
¥ —¥EE), PG (BRE), 83 vAFo—n
(REFEE), RESEHBUN 1 9+ 7Y aE), 8¢
V¥ A7 rREE), AL A(FLEF VIR
Eik), BB (FYTFCBIVE), FPUTA
(BHEE), sUL(REBR) BLIVER(EER)
EKTACHEM 700N{#E=2 ¥ v 7 #) ¢, S LTF=v
(P sry AEEREE), V53 @By
OiEEE b5 A7 34+ —E{COT:Karmend Bi%), 7
LEyIVEBYLECBFFYRAT - H(GPT:
Karment{ BIE), y-FA P IN S Y RARFFF—¥
(y-GTP:Szasz¥E) BIU TN AIYRAT7 9 ~F

{ALP;Bessey-Lowry-Brock 8 &) # CentrifiChem

ENCORE I (GRE~—#—L) Tl L.
c. R#EE

MRS L, BREZAVT24BA(FH10
Fed B BFAr 10683 C)IREHERL, RE, €#EBL
UEBEyigEk, REEFUR-SRT 4 7)) 2HVTR
wELAEELE. £, REEOSHERSternheimer
HictopggEr L, gRLA, pH, #M, & M
th, ¥, BA, CULECBLIYOE) =4 Yilo
Wi, N-RhF 4 A7 4 v 7 ASCGHRBE{(~F VA -

"3 b & CFCLINITEK 2000CkE < 4 A A% T iwn

THEL.

5) REPEE

FHEREHEESE TS S CREHBE TE S %
Z—FNGEL, BB ALERLL, NBRHREE
FIMmABT RS — MCBEG L. /., M HK,
HiR, MR, BT, MR, BEELIVRECoVWTER
THEL, BEHEE -fELrEHLA LREZAE
BB FEMF, REE, EiER, FRER(LEMES
tr), L, W, §, BEbE, HEECREEE) & L CRIEREF
BTEENFBDORIEE - MEHY 10 % R E&EE =
<) rHETEELL.

HEABEREIEE LSBT - @0 )b, B




RGP IAFNT 2EZJLIAY K

L EARTEOMERIR, B, L, 1BE W SIRs
FUBR(KRE) oW TERLE, ¥kt TH
GEAEEEL, ~NThEIY Y TV RE LR
L7

6 F—FOERS LUK H

SMEBBEORKE, BIFE, MNSHREE, mkds{ts
BEE, FETEEREBLIVRRENA), BEEE
LIUREER - RERG, TRIGRLASHHNA
{fEvy, B Bartlett DEFRMETEER L. 2By
HOWEI—TRBOFESNEF, FIHFETE
BOEREIFHOBEE Dunnett DEBLERE, &
PEDIEAHA R L 238612 Duncan  $ AR E T1d
BEIERERAOFEZEREL A, Bartlett O% 5
BOE AL S 015 & it Kruskal-Wallis O ML 5 %
EHEL, HEQBSE / ¥/4F 2 1+ 1) v 7 O Dunneti @
SELERECHBELERENNOFTEETREL
o, o, RBFNBEERCOWTE, Fisher DHEE
ESERErEEL .

HEKIZSE LU BOREECER L.

AMERFER

1. B O

HE 48, D120 me/kaBET L {B1HH 5 2309)
AR L, SRERZFSMNG, ML SECHII
BrohLdhoi,

BIBARM i i3, MEHEL b APMBES X UN120 me/ke B
TREHEBH bRk,

2. ~—ARIAREOERES

BECLL, 120 mg/kg BG5S 285 O FEMETE S
e, 526 HIIT, BESIANBERIFICHESR
fo, WEEEIRSHIENLLRBIL, IFFEEESREL
LHHETAHRVELTHY, BEITHEI ML VIBR
ZRETHo . Fio, HEERG meg/kgBET k54
BOS5~THIZSENIER LA, 120 me/keBEic iz L
EROBEIIBECTHRRNIERTEH /. O
DL LT, 120 mg/kgEETid, S 4EIT550H

Boht, Fh2MCEEOBFRSEZDBONRS. Shoity

TROETIEIICAL LS bR Aol T, BT
OFERIZOWVTE, BEIRC2BENVTRLES AR
ORFARSEH TH o0, BEEIIHS Lo
.

HECE, 120 mg/kg BT 5 280 S REAT LRI,
i, AEBLUCHEOBERLEH I, LEHFIFCEH

Fon, HEOHICERES SUBRROHELX100I,

LEAGPBNL, o) bIFARS4 T
o35, FECHICIEIE, HiEE I OREOHIIRE2
B LEBEENBS, BRI-LE4EERHbRE,
27z, WThoERLERMFAICAZLED SRl o
o, o8, HECRELERMEIIELIERALTH-
. WRECAWT S ERBMIEMEL FfkTH - 225,

BREGBECREFSRERLLBETH 7.

3. ¥ E{Fgurei)

HECUE, 120 mg/kg B TS 18D & BINIIHIE RS
Zbbh, REIBEIVLHCHBECERL CKES
RLE, RSB THORBEEE 120 mp/kpitoBEZEL,
EEHER TR L REN 2o F,

BT, SR AE 120 me/ke B CESCHREMN
MEHEM IZdh 2 22 DO T OFERH RS L BB
HLEAELEFES LN oA, B 1B TR,
BT L T 120 me/kgHETHEPCIBETH o255, 2
HIRHEEEGROL Lo,
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Fig. 1 Body weight changes of rais treated orally with
benzyltrimethylanmenium chloride in the .
twenty-eight-day repeated dose toxicity test

4. BYE

TR, AEENCIEEL T 120 me/ke TECIR S I
BUTHIVBH LN, EREMICAS L HBEL
120 mp/kg B CHBAERAD LN o 1.

T, REEME L CEAPEAELT, MERE
BRI RIS R L CEMED L RE o,

5. MAEFEE (Table 1)
BESRTHEOBRETER] )

LY, oS L T 120 gl BECAE ST Y
Y&, MCVB L UMCHO®RENBED N, 1,
MCV 3 X U"MCH I, 3035 X 160 mg/kg3ET b S {E4
HROLIIH, ~vbF )y ME, ~nESOE Y RBL
R BEL =R {, EROHLIERTIEL
TN A
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28 REIEERSHERR

Tablel Hematology of rats treated orally with benzyltrimethylanmenium chloride in the twenty-eight-day repeated
dose toxicity test
Ttem 28 days dosing groups {mg/kg) 14 days recovery groups {mg/ke)
Q 30 60 120 Q 120
Male
No. of animals 5 5 5 5 5. 5
HCT (%) 434 £ L7 432 £ 20 435 + 14 458 = 14 4.2 £ 04 431 % 10
- HGB (g/di) 149 + 03 151 = 0.5 150 £ 05 16.1 £ 0.3* 152 = 03 15.1 =+ 0.4
RBC {X10°/mm®) 752 & 022 728 + 038 727 + (.30 766 £ 0.23 7.85 £ 0.0 747 £ 0.07*
- MCV {um® 877 + L1 594 & 1.1* 5O8 k 0.83%* 5_9.8 + 09 56.2 = 0.7 §7.7 £ 16
MCH (pg) 198 £ 03 20.7 £ 0.8*% 207 + 0.3* 210 + 0.6 194 £ 04 202 & p5*
MCHC (%) 342 £ 07 8L 15 345 £ 05 351 £ 08 344 £ 04 350 £ 1.0
PLT (x10%/mmd) 1074 + 66 1161 # 32 1082 + 98 1101 =+ 156 1014 = 9% 10X 4 121
WBC {<10%mm?) 99 & L8 139 £+ 22 126 += 1.7 109 £ 36 15+ 15 150 + 44
Ditferential leukotyie connts (%)
NEUT 124 3 9+3 93 11 +3 10 £ IN 9+4
LYMPH B £3 87 £ 4 29+ 3 6 k2 85 &+ INM BB x4
MONO 141 2+1 1+ 20 Z2x1 141
EOSH 10 11 140 10 10 1+0
BASO 0+0 0x1 0+49 049 00 0+1
LuC 1+£0 1+0 10 140 1x14 140
Reticulocyte (%} 0+ 2 29+ 8 N £s5 0x6 21 % 7 29 4 ¢
PT (sec) B3 = 04 135 £ 03 136 * D2 137 03 136 04 134 £ 03
APTT (sec.) 0] £ 1.5 254 + 1.1 251 £ 1.6 2598 1 1.9 259 + 1.3 238+ 21
Fibrinogen {mg/d) 255 + 20 258 + 5 266 £ 21 244 £ 10 277 % 21 254 4 15
Female
No. of animals 4 5 5 S 5 4
HCT (%) 430 £ 13 422 =15 426 + 1.3 4285+ 13 40.7 £ 1.} 413 4 19
HGB (g/dD) 153 = 05 15.2 £ 04 151+ 0.3 153 = 03 14.6 + 0.1N 149 + 08
EBC (X108/mm?) 749 £ 033 146 + 036 736 £ 0Y7 744 X 039 732 £ 002 749 £ 022
MCV {umd) 574 £ 1.1 56.7 1 1.0 57.9 £ 10 579 £ 0% 556 X 0.9 55.2 & 1.6
MCH {pg) 204 =02 204 + 0.7 205 £ D5 206 £ 04 199 x 05 199 *+ 03
MCHC (%) 356 + 05 36.0 % 0.7 354 = 0.7 357 = 09 358 % 09 360 + 0.8
PLT (0% mm?) 1114 + 43 1139 + 57 1069 # 50 1065 % 112 % x 79 1187 = W7*
WBC {X103%/mm?) 65 + 28 59+ 2.2 63 + 28 73 =25 55 & 1.8 64 £ 1.1
Differentia!l leukocyte connts (%)
NEUT 1242 1344 1+2 135 135 13£2
LYMPH 84 £ 2 83 L4 M4 8246 it =31 3343
MONG 1£1 241 241 2+ 240 2:%1
EODSN 2¢1 249 2%2 2+1 1+£1 2x1
BASO Q£0 00 0x¢ 0+ 0 00 0+0
LUC 1x1 10 1+£0 10 1+£0 1+0
Reticuloeyie (%} +7 18+ 6 204&3 19 &6 205 238
PT (sec.) 139 £ 05 13.0 £ 06 138 x 0.2 140 £ 04 138 % 05 4.1 + 05
APTT {sec.) 210 £ 04 212 £ 12 218 £ 14 211 k16 19.8 £ 0.6 187 % 0.8
Tibrinogen (mg/d4) 233 & 2% M+ 207 1 23 213 + 18 185 £ 9 204 £ 19

NEUT:Neutrophil LYMPH:Lymphocyte MONO:Monocyte EQSN:Eosinaphil ASO:Basophil LUC:Large unstained cells
Values are expressed as Mean & 5.0,
=005

Significant difference from control group: . Peoot

N:Non parametric analysis
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NV PUAFNTP BT LZBOY R

RETIE, WITRLORIEIEE b B L RRYHIRSH
rCEHRD LR b o,

(B TR ORERER)

BT, MEBICESL TI20 me/ke B CHRILIRE O
{4, MCHOBENED SR,

fETHE, HRRERICHE L T 120 mg/ke BEC ML MEEA
BEXRLEY, FRECHHEAVELTH-L(FR
{1103+ 124 X 108/ mm?®, n=50).

6. IiEBEIRE (Table 1) )

BHEETEHL LUVEERBERTHEOWTRICEBNT
b, REEE L LB RIBERSB L THRER2T-
ZIEARERBES ook,

. 7. MiEE{bSEEE (Table 2)

(e TRHOBERE)

BT, AEBBEICHEE L T304 L P 120 mpl/keBET
GOTHRIELF LAY, BRECEEHENOETDH
af,

T, TXTOREEHBEDWT, HEE LR
TS L TEMBbohhio iz,

(AR TR OSSR
BT, TNToOHEEAICWT, #BEE120
mefkg B b TEMPDH b d o1,

RECH, AEBICHB L T120 my/ke B CHREAD
{EEA R & o, HEE M BEERTS b,
120 mg/kg B MBI EH M (K& | 5.66:£0.20 g/d],
n=50) ADHETH o /.

8. R & #(Table 3)

RELTHLIUCBERABRRTERO VFRLIZBWT
b, ML SRR ERSERSEE CTATOR
EHB DV THL P EERED O o I,

9. HEFED(Table 4)
(5 TiORR]

oW, SEERCREEL T30 LU0 me/kg SETRE,
Bl L RS EE, 251260 me/keBETHIR
ERFHEERLL.

T, BEENE* T AT XTOBEIz20wT, &
RERE L HER RS R L vERED oA o 7,

(ERAAEE T 05 DOFER)

ML DEEBELET oA TCOHFTE20C, 1 .

MR HBRYRRGIE TEGED O h o

10. £RER - AELGEMES) (Table 4)
(BERTHRORR) :

e, SRR HE LT 60 me/ke B CIERN &
BOBED O & i,

e, EREETEBLITRIOBEICDWLT,

FEEE L HRIEIRGHE CEFEH O N d o 2.

(RIS TR DR

Mk, AEBICIHEEL T 120 me ke RN EE
DEEFBDH ORI,

gk, ERAEEEBLATSTOREKOVT,
WBE L GRS R TEMRD D o .

i1, FRRIRE
a) H#FFR (Table 5)

BEO 120 meg/keBOTTHIS oW T, FRMAR IR
HFiy-EFREREINE o,

FEETERORERR SRS oiEn R TRy
ML BEREFEL DB RIIEHThoF 5511
bR LG bho T,

MEREZFOHREShAFRL LTI, HoRes.”
Rig & FEl /KD, 2T ToE60, Miko
ARER /KT s, ToMiEEh
FIRRIE I A, BEEOREICIEE S,

HEHMATROFBRY, winbEREOREINIL
¥h, BEYRICLIEREEL L LETARED LN
Ledpodn,

b) ##FFR (Table 6)

REE 120 mglrg BORTRIZOWTE, FEILBEWT,
FEHMEoBR L FARER R R, o, BF
BROWEIRH LR, 0, WRORSE, FH
DRFIIRS @ OHATREE N

SR TROMBFOREOES, ERYHCIAE
BrEICNLIHREIBD LN oL ABHEZED
BEshApRE LT, WiEoRREREEDS 2 »itlE
B, PISER, BIRORHIE 0T, S
figk e FoE{erES ohd,

%%‘#—34‘:(}: ||‘:1;Eﬁ

#0120 ma/kg HECE/ED 1 RARAD S h, ZoMyc
i, BROBOESCLYRE S LRHE, WiRD LU
EOERFRTOIEEN, MBS, WESENE
FEOFER, FRCTHRERE FERtE Mo RSN
HeRi, BRI LR IEE TR 1,
LA Lid s, FHRABRTOFETFOIRRSER, G, HER
WHESICENETL-bnLEL Sh-,

— R oEE T, MHED 120 me/keFETHRE, T
BB L UHEOFENS, S610IED 120 ma/ke BT E
FRHLN, ThEDERO S b, REC>WTHED
0 mg/keFO IR TLEEI L. B5%kicyy
HEIFZH W OSBRSS I LA ELER
1% (A

6E, BihEs & FTREE, HED 120 me/kgfto
ST Ao DR G, AR DS L UTEESE
BEoRc L YEELE, GEICOWTIESE TR
DOEFEE LT, EREEH Lo,

MEFEREORER, B0 120 mg/kgfF TR LRI
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Table2 Blooad chemistry of rats treated orally with benzyltrimethylanmoniur chloride in the twenty-eight-day

repeated dose toxicity test :
Jtem 28 days dostng groups (mg/kg) 14 days recovery graups{mg/kg)
0 30 60 120 0 120

Male
No. of animals 5 S 5 5 5 5
BUN {mg/d?) 118 £32 111 +£07 1.7 £ 19 144 & 24 108 1+ 16 127 £ 25
Creatinine {mg/dl) 0.57 £ 0.09 056 + 0.07 0.57 + 0.09 0.63 = 0.02 0.65 %+ 0,10 0.63 £ 008
T.cholestero] (mg/dl} 47 £ 10 B 46 £ 13 B i2 BN 35+ 13
T.protein {g/dt) 520 4+ 026N 532 = 0.16 520 + 0.04 5.36 & 0.18 543 + 021 544 & 027
Albumin (g/dh) 304 £ 035 304 £ 013 296 & 047 215 + 0.1l ans £ 012 A1 £ 013
A/G 1.35 £ 0.03N 1.53 + 0.08 1,32 £ 0.09 143 £ 0.02 128 + 0.4 1.35 + 007
Glucose (mg/di) 128 % 9 132 % 15 125 % 10 115 + 10 146 + 22 139 & 25

" Triglyceride {mg/d} 421 &+ 96 559 & 214 444 & 112 40,7 + 88 625 4 192N 521 4 43
GOT (U/1) ' 48 & IN . 55 & 4% 52+ 8 56 + 3~ 40 =+ 4 45k 7
GET (U/D) 1342 ) 4 k2 1242 4+ 2 4 +£3 14 42

. ALP {U/) 163 + 29 166 & 48 138 + 21 166 + 19 136 & 30 138 £ 17

. y-GTP (U 03 + 0.2 05 & 04 05 % 04 0.6 & 05 0.8 * 04 09 £ 02
Thiliruhin (mg/di) ¢.11 £ 002 Q.10 + 0.01 011 + 002 0.11 £ 0.03 0.1 & 0,01 0.11 £ 002
Sedium (mmol/l) 4.1 £ 10 1435 + 0.7 4.7 % 14 3.1 £ 14 25 = 0.7 115 = LI
Potassium (mmoi/t} 450 + 0.31 461 * 025 448 + 0.24 474 = 0.21 401 £ 0.13 4.22 £ 027
Chioride {mmol/t} 1072 & 0.7 1070 + 16 1079 % 15 106.3 = 0.7 082 + 13 107.1 = 06

. Calcium (mg/di} 979 & 0.35 £82 + 0.27 064 £ 0.28 9.63 + 0.15 970 + 0.26 977 £ 031

- Uphosphate (mg/df} 781 = 028 780 & 085 T8l & 025 8.12 £ 052 736 £ 051 780 £ 050

Female .
No. of animals 4 5 5 5 5 q

" BUN (mg/ds) 187 + 3.2 143 = 25 149 & 23 138 + 1.3 136 + 28 151 + 24
Creatinine {mg/dl} 0.67 & 0.06 058 x D06 0.59 x 0.0 0.35 & 007 065 + 003 063 £ 01D
T.cholestersl (mg/dl) 45 + 6 41 6 #/+8 46 = 12 £2 4+ 18 45 £ 17
T-protein {g/d1) 546 * 0.06 534 = 018 540 £ 033 520 & 022 583 =+ 028 544 4 0.15*
Atbumin {g/d) 326 £ 0.10 323 % 0.16 337 + 097 310 % Q.18 340 = 0 316 + 0.18
AG 148 + 0.08 154 + 0,10 1.53 £ 008 L52 + 0.08 139 + 0.08 139 % 0.2
Glucose (mg/d!) 05 £6 106 £ 12 105 4 13 103 + 15 14 + 15 103 + 16

© Triglyceride {mg/dt] 333 % 6.8 05:x+49 ° 33782 282 + 27 498 + 202 383 4 838
GOT {U/) 57 & & 59 + 11 53 & 8 56 + 10 46 19 47 & 5
GPT (U/) 15+ 2 6+ 2 15 + 2 16 &4 1Bx1 138
ALP (UA) 132 + 38 105 = 34 108 + 23 83 + 22 73 & 27 0EA
y-GTP (U/1) 09 £ 02 11 =+ 04 08 £ 04 09 =02 11+ 06 1.0 £ 04
Tohilirubin (mg/di) 0.14 £ 002 015 %002 0.6 & 005 0 £ 003 0.6 + 005 015 4 005
Sodium (mmol/}) 1436 £ 0.7 1422 + 16 1425 14 1414 = 1.1 1413 * L3 1409 £ 1l
Potassiom (mmeol/D) 432 £ 0.25M 450 £ 028 481 & 192 457 + 037 400 + 053 425 £ 025
Chloride (mmeol/) 1112 £ 14 090 % 0.7 1092 & 1.9 1089 + 1.8 1079 + 27 1104 £ 1.7
Caleium (mg/dt) 074 £ 012N 964 + 0.3 1002 £ 049 897 % 013 994 3 040 950 & 0.31

Lphosphate (mg/dt) 6.75 = 0.55 6.28 & 048 734 £ 083 6.96 & (.59 6.15 & 0,80 594 &+ 091

V;Iues are expressed as Mean+ S.D.
Significant difference from control group;  *:P&00S
N:Non parametric analysis

42

30




NeDW P DAFUNPEZGLZAYF

Table3 Urinalysis of rats treated orally with benzyltrimethylanmonium chloride in the twenty-eight-day repeated
dose toxicity test

28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg}
{tem 0 30 60 120 0 120
Male
No. of animals 5 3 3 5 5 8
Volume {ml) 21 & N 16 +3 vxd 1B8£3 16 % 4 186
Specific gravily 1.042 + 0.016 1.055 + 0,011 1040 + 0.017 1.043 £ 0.006 1037 £ 00311 1037 & 0621
Color Slignt yellaw S 5 5 ] 5 5
Turbidity Clear muddy 5 5 5 5 5 5
pH 7 0 2 1 ¢ 1 0
75 2 I 0 0 1 2
8 ¢ Q ¢ ¢ 0 2
85 2 1 1 2 7] ¢
=9 1 1 3 3 3 1
Occultblood - 5 51 5 5 3 5
+/- 0 0 0 Q 1 0
2= 4} 3] 0 13 1 o]
Ketones - 2 1 2 5 1 0
+/- 1 1 1 0 0 2
1+ 2 3 2 0 4 3
Glucose - 5 5 5 5 5 5
(g/d)
Protein +/- 0 0 0 i 0 0
(mg/di} 30 2 1 4 4 3 4
100 i 3 4] 0 2 1
=300 2 1 1 0 0 0
Bilirubin - 5 9 5 5 5 5
Urohilinogen 0.1 2 1 2 5 4 4
(E.U./40) 1.0 3 4 3 1] 1 1
Erythrocytes - 5 5 5 5 5 5
. Leukocytes - 5 8 5 5 5 5
Epith, cells - 5 b 5 5 5 5
Casts - 5 4 5 5 5 5
+ a 1 0 0 0 0
Fat gloh. - 5 5 5 ] 5 5
M. threads - 5 5 5 5 5 4
+ 4] Q 0 i} i} 1
others - 1 0 1 0 0 2
+ 4 ) 4 5 5 3

Fat glob.: Fat globule, M. threads: Mucous threads, others: Crystals
Values of volume and specific gravity are expressed as Mean + S.D, ,other values are expressed as No. of animals
N Non parametric analysis
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Table3 (continued)

Item 28 days dosing groups {mg/ke) 14 days recovery groups (mg/lg)
' 0 30 60 126 0 120
Femate
No. of animals 4 5 5 5 5 4
Volume {m!) 15 & 9N 9+2 .7 Nt6 20 & 12 16+ 3 17 £ 10
Specific gravity 1.056 & 0,022 1.063 = 0.007 1070 = 0019 1.044 + 0027 1049 & 0014  1.041 + 0016
Color Skight yellow 4 5 9 5 5 4
Turbidity Clear muddy 4 5 5 5 5 4
pH 7 1 0 Q 2 1 0
75 1 0 2 1 2 4
8 0 (1] 1 i 1 1]
85 2 1 0 0 0 2
= 0 2 0 0 0 0
Qccuitblood - 4 b 5 4 5 4
1+ 0 0 0 1 0 1]
Ketones - 1 2 1 5 0 2
+/- 2 3 4 ¢ 1 2
1+ 1 0 [ 4] 1 0
Glucose - 4 5 & 5 8 4
(g/dD
Protein - 1 0 0 1 Q 2
{mg/dl) 30 0 4 1 3 3 2
100 3 1 3 1 2 1}
2300 a 0 1 ¢ 0 0
Bilicubin - 4 5 4 5 5 4
B 4] 0 1 0 ¢ 0
Urobilinogen Q.1 1 0 44 3 0 2
{E.U.7d8} L0 3 5 5 2 5 2
Erythrocytes - 4 3 5 5 5 4
+ 4 2 0 Q Q 0
Leukocytes - 4 5 5 5 [ 4
Epith. cells - 4 4 3 4 5 4
+ 0 1 (] 1 1] 0
Casts - 4 4 5 5 5 4
' + ] 1 0 0 0 0
Fat glob. - 4 5 5 5 5 4
M. threads - 4 5 5 5 5 4
others - 1 0 0 0 ] 0
1 3 5 5 5 5 4

Fat glob. Fat globule, M. threads: Mucaus threads, athers:Crystals
Values of volurme and specific gravity are expressed as Mean =+ 5.D., other values are expressed as No. of animals
N:Non parametric analysis
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Tabled Absolute and relative organ weights of rats treated orally with benzyltrimethylanmonium chloride in the

twenty-eight-day repeated dose foxicity test

28 days dosing groups (mg/kg)

14 days recovery groups {mg/kg)

Ttern
0 30 6a 120 0 120
Male
No. of animals 5 5 5 5 5 5
Body weight (g) 324+ 1i M2+ 19 Mo+ 16 316 £ 16 408 & 17 360 4 33
Absolute organ weight
Brain (g) 2.03 4+ 0.06 zZ12 & 0.00* ‘213 + 007 202 £ 005 210 + 0.07 205 £ 0,15
Liver {(g) 926 + 0.73 1037 + 1.24 10.04 4 0.97 §.55 & 0.83 1142 + 1.12 994 + 142
Kidneys () 248 + 017 284 % 027 281 + 0.19* 247 + 008 289 & 037 262 & 027
Spleen (g) 051 £ 0.06 067 X 0.07* 066 X 0.13* 044 = 010 0.64 & 0.08 061 = 0.09
Adrenals (mg) 46 £ 7 SR a= ] 45 + 4 535 60 £ 14 5 5
Testes {g) 291 + 012 283 + 037 288 & 015 282 + 0.12 308 x 025 279 1+ 019
Thymus (mg) 667 & 133N 670 + 19 740 + 80* 564 1 47 444 + 104 511 4+ 76
Relative organ weight
Brain (%) 0629 1 0035 0.621 £ 0025 0627 £ 0.030 0.63% + 0.029 0522 X 0OI5 0570 X O.028%
Livet (%) 2857 4+ 0167N  3.032 + 0.290 2955 + 0.236 2706 £ 0046 2828 £ 0182 2754 = 0218
Kidneys (%} 0.767 = 0.049 0.833 £+ 0.078 0.826 + 0.050 0.783 + Q.036 0719 £ 0105 0.730 + 0.062
Spleer (%) 0.157 = 0414 0,197 4 0.028 0.194 + 0.038 0.139 + 0.027 0,157 4= 0016 0.170 £ 0.017
Adreaals (%) 0014 = 0002N  0.016 + 0,003 0.014 3= 0.001 0017 & 0.001 0.015 4 0,003 0015 x 0001
Testes (%) 0899 +£ 0035 03831 £ 0082 0349 £ 0065  089% + 0080 0764 £ 0.049 Q779 £ 0060
Thymus (%) 0.175 = 0.042N 0.198 + 0.008 0218 + 0.020* 0.179 + 0.016 0.111 & 0029 0142 + 0016
Female
No. of animals 4 5 5 5 5 4
Body weight {g) 207 £ 13 206 + 12 2069 213+ 19 23] £ 21 205 £ 19
Ahsolute organ weight
Brain () 1.9¢ + 0.07 189 & 002 1.88 £ 005 1.89 & .07 1.97 £ 0.06 1.94 X 0,05
Liver (g) 593 + (.30 6584 &= 0.35 581 £ 0.66 6.22  0.39 6.14 + 0.67 535 & 046
Kidneys {g) 1.62 + (.11 171 4 005 159 + 0.08 1714 £ 015 170 & 0.06 156 & 0.14
Spleen (g} 0.39 &+ 0.03 0.38 + 003 039 =+ 009 0.37 = 005 044 £ 007 0.38 £ 0,05
Adrenals {mg) 58+5 6l & & 53 + 10 BQ £ 6 64 x5 67 = 6
Ovaries {mg) 4x9 LA ) 80 * 13 8l + § TBEAd 719
Thyrus (mg) 403 = 93 430 =+ 56 458 * 53 "381 + 93 408 + 90 325 £ Bl
Relative organ weight
Brain (%) 0,920 =+ 0045 09822 = (.06 0815 = 0058 0.887 + 0.056 0859 + 0.102 0.952 & 0.07
Liver (%) 2.806 &+ 0,103 2.842 + 0,197 2870 £ 0.206 2027 + 0.270 2661 £ 0201 2615 4 0150
Kidneys (%) 0.791 £+ 0.083 0.834 + 0075 0.771 £ 0.018 0.822 % 0.100 0.742 1= 0066 0.764 * 0.035
Spleen (%) 0.191 % 0019 0.186 = 0.014 0.189 & 0035 0171 & .17 0191 £ 0023 0136 £ 0.0i8
Adrenals (%) 0.028 & 0.002 0.030 % Q.00h 0028 : 0.004 0.028 + 0.003 0,028 + 0003 0033 + 0.006
Owaries {%) 0036 = 0004 0040 & 0003 0039 £ 0005 0038 £ 0.006 0034 = 0002 0035 + 0.0M
Thymus (%) 0.195 & 0.043 0210 + 0.031 0223 £ 0022 0178 = 0045 0.176 £ 0030 0.160 + 0.026
Values are expressed as Mean £ S.D.
Significant difference fror control group;  *IPS005  *IP<001

N:Non parametric analysis
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Table5 Summary of gross findifigs in rats treated orally with benzylerimethylanmonium chloride in the tweniy-
eight-day vepeated dose toxicity test

I 28 days dosing groups {ma/ke) 14 days recovery groups {mg/kg)
£m
Organ Findings 0 30 60 120 0 120
Male ) -
No. of animals necropsied 5 5 - |53 9 5 5
CARDIOVASCULAR SYSTEM -
heart white patch/zone it} 4] 1 4] 0 0
HEMATOPOIETIC SYSTEM
spleen deformed [¢] [i] 4] (] 0 1
RESPIRATORY SYSTEM
lung black pateh/zone 0 0 1 0 0 0
colored patch/zooe 1 0 0 1 0 0
red patch/zone 1 1 1 2 0 0
DIGESTIVE SYSTEM
tiver colered patch/zone q Q 1 aQ 0 0
diaphragmatic hernia 0 0 0 1 1 0
white patch/zone i 0 0 1 0 )
URINARY SYSTEM
kidney white patch/zone Q Q 0 0 1 Q
ENDOQCRINE SYSTEM
pituitary gland
cyst 0 1 0 ¢ g 0
adreaal gland enlarged 0 0 0 0 1 0
Female
No. of animals necropsied 5 5 5 5 5 5
CARDIOVASCULAR SYSTEM
heart black patch/zone ¢ 1 ¢ 0 0 [¢]
HEMATOPQIETIC SYSTEM
spleen enlarged 1 0 0 0 0 0
[ymph node  enlarged 1 0 4] 1] Q 4]
thymus red pateh/zone b4 1 4] [ 0 )
RESPIRATORY SYSTEM
lung black patch/zone 1 0 5 0 0 Q0
colored patch/zone 1 0 0 ] 0 1
red pateh/zone 4] [ 0 2 0 0
DIGESTIVE SYSTEM
liver enlarged 1 0 Q 0 Lt 0
granular 1 0 0 0 1] 0
pale 1 3] Q 0 0 4]
choledochus dilated lumen 1 0 0 0 0 0
URINARY SYSTEM
kidney cyst 1 0 g ¢ 0 0
dilated pelvis ] 0 0 1 d 0
enlarged 1 L] 0 [t} o 0
pale i 0 Q 0 0 0
REPRODUCTIVE SYSTEM
ovary cyst 0 2 0 0 0
uterus dilated lumen ] 0 G 0 0 0
ENDOCRINE SYSTEM
pituitary gland
cyst 1 0 g 0 0 0
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Table6  Summary of histopathological findings in rats treated arally with benzyltimethylanmonium

chloride in the twenty-eight-day repeated dose toxicity test

2B days dosing groups (me/kg)

Item
[¢] 30 60 120
Organ Findings -1 2 3 123 1 23 123
Male
No. of animals necropsied 5 5 [ 5
DIGESTIVE SYSTEM
liver (5 (0) (0} (5)
fatty-change, peripheral 000 - - - - - - 100
granulation 4 00 - - - - - - 4 00
infiltration/¢ellular 100 - - - - - - 0o0oad
nepatodiaphragroatie nodule [V I - - - - . = 10 0
URINARY SYSTEM
kidney {5) (0 {» {5
basephilie change 300 - - - -~ == 4 0 0
deposit of calcium 1 ¢ 0 - - = - - - 000
" ensinophilic body 000 “- - - - e - 100
infiltration/cellular o090 - - - -~ - 100
MUSCULOSKELETAL SYSTEM
hone (5} (o) V)] (s}
astegsclerosis Q¢ - - - - - - 1040
Female
No. of animals necransied 5 5 5 5
HEMATOPOIETIC SYSTEM .
hane marcow {5) (0} (0 {5
granulopoiesis, ineressed 100 - = - - - = 000
spleen {5) (o 49)] (5
capsulitis 0o - - - - - 10 0
hematapoiesis, increased 100 - - - - 0o
DIGESTIVE SYSTEM
liver (5) (0 (D) {(5)
bile duct dilatation 001 - - - - - = 000
cytological alteration 1 00 - - - - - - 0009
{atty change 1 00 - - - - - - 100
fatty change, pesipheral 1 ¢ ¢ - - - - - - 100
necrosts 100 - - - - - - 000
swelling of {iver cells 1 00 - - = - - o0 0
cholangitis 1 0 9 - - - - . D DO
granulation 200 [, - o 4§00
hile duct hyperplasia 001 - - - e - - 000
extramedullary hematopoiesis 1 ¢ 0 - - - - - - 000
URINARY SYSTEM
kidney (5) (0 (o {5)
edema 0 00 - - - - - - 100
hasgphilic change 200 - - - - - - 14 4Q
cyst 1060 - - - - - - 000
hydronephrosis 000 - - - - - - 1 00
tubnlay ditatation [\ - - - - - - 100
lymphocytic infiltration 000 - - - - - - 100
fibrosis 100 - - - - - 100
ENDOCRINE SYSTEM
adrenal gland (s (0 (o) (5)
vacuolic change 1 ¢ 0 - - - - - - 000

1islight

2.moderate

3:marked

Numbers in parenthesis indicate No. of animals examined microscopically at this site.
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EXOErH, MCVELUPMCHOSEOAD RN
B5 BRI RBERTH N, T{EOBEIE
PeH Y, ERBEONMEIITAEEIHLOLE
Z b, EERBETEICED 120 mp/kgR T
HN-EkD, BRELBRSEATHRESN DS 1
E{TH Y, KEBHERS L ORETRRESiEe. m
Hede@ Femanic @ L T, Mg e &b BB b i
<.

A EEEE D L URRENER, HHREREEC
S AEEZORGERE, BEOFhoBIloEDoh
fadro 7.

BRERENEOER, HRCERDERSOEELR
Wi sE{ETclRBEL NI o4, BO30E L 60
mg/kgHTROHLALH, BESITHEEOEERD
b, HMERCHERLSHEOORY, COMED
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Lid., £, B0 mg/keBETHO N HIROSE
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FEp 0180 me/kg B THFROBRRESRES WL o
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Reverse Mutation Test of Benzyltrimethylammonium chloride on Bacteria

B

BEEtEDRESESEEREO—-BE LT, “r¥n
T AFMT rESY LU VPOEREECOVWTR
EFERERFREEZAFA T L0, A XIF7AH
{Salmonella typhimuricm)TAL00, TAQ8, TAIGSHE L
°TAL5373%% & NS KBS (Escherichia coli) WP2uvrA
HEAVLIERERERRAR T 4. FHHLERD
HEEREL, RBRARERELL. Tbd, BEE
(-89 mix) % 5 VIS BTEREILER (-39 mix) @ EEfRIC
SV TERER, 156~5000 pg/ 7V — FDEHEL IR
ELRERLI. FOSE, BiEEs X URBFEELED
wTRhicBWTh, v MIFIZ0v—4 (S0 8O
FRIPIO LT, BETRICEERERERA DT -
—~HOBPHRLTERNIZO oY, BRELHEBE SR,
—%, EATOBMRBEEE, ThEhoitBEikc
o UL RATRERERERLA, -7, R
SETICEWT, RV IR AFNTyEILID
Y FRfED I LA ETRAZREFEL 2O,
HIHF L 7z,

s L UHE
1. BEREEE

HEZAWAERSRERRBRICE (FAINTVES
e, REMEkRE LT AF Y UESRE® Salmonella
typhimurinm TA100, TA98, TA15358 LUFTAISIT %
L PY T b7 7 o ERED Escherichia coli WP2
wA? OHEEOEHREBIR L.

PR EIF7 AEIEMGSSEIHIAIIHIY T+ 2T
KEOB.N. Ames¥ig 26, T4, Aifiiconti
BI04 3 B 6 H LB HERER LS5 2R0 k.
ERe4E 1l A20 BicHitkonis it EERBL, FHER
CHOWLERIHEOSEE L BELTWa I L 2R
. BEROBBBELY A F LA LRSS F(DMS0:
MERCK#t) &ML -, fRBEHRF2— 71202
miFosELL. TARHEREETHWCEEL, B
R 7Y - —1I-80CTHREE LI~

2, KEhoEEm

1) BP I - TBERTREMW( L — 1
HESBMEOT R AF 4 TANSERZHAL, S5

LB, F7 L — Rid, Vogel-Bonner DfAiEME %

LS (0.02% 58w 7 2 3 7 4 - THAEE, 02% 7 X

VR LK, %Y CEECH Y Y4 - A, 0.102%
) YT vE= T A, 0.066% KB LT P Y FL [T
b RRBEDIT%O T — X (RME TR &
15%OEE(OXOIDH No. W &AL, W mlEdry—V
AELAbDOTCH A,

2) by FTH-(BEX)

Bacto-agar (DIFCO#:)0.6% % & 0.5% 8 L+ F i
LABEIOERCHL, FX3F7AEPHEVARE
O, 0.5 M L- e 25 ¥ (AR{EAF)-0.5 oM D-
VA (ML) RS T 1 AR, KE¥+ B
WARBOBEE, 0.5 mML- MY 7772 {(EE{EE
I AEEEREL  1FEZmMA {7,

3. TR

AEE200 miDAEER(A L -VFEF L
Corning Caostarft) 1225%==—rY ¥ 7O R
{OXOID ity i eoml A L, ZSRICHE L ERE
TES) WiEH LA, v —F —R P x-d—(MM-
0947w 20) £Av, 37CTIRMER (EEIR
|I20E/YEEEL, BBICERL L.

4, 59 mix

BIFEHG 9 BRSO R v T —7 LEIBLS0 mix & K5I
WAL, SOmixPOSIHBFTERN L LTZ7 /0K
F—ABIUEE- V7 IRy FRS L Sprague-
Dawley RHF v FOFRPSHBEIRALIDTH S,
SO mix DR LT ICRT,

R & 59 mix Imlh o
59 O1lmi
MgCl, 8 ymol
KCI 33 pmol
G-6-P 5 pmol
NADPH 4 umol
NADH 4 ymol

) BB Na- 1t (pH 7.4) 100 prool
5. HWisihE

BEHEDOX IV Y XAFNT rEZ LT
(v b &F% RSLS083, CAS No.:56-93-9) iF 5T
CioH s CIN, 7818570, WESS.IBM Lol ERRT
HhH., EHETEMNFOBRBEI N RRBELERL
fo. BREERTH, ERDREBETCS - THRABRYET
EAFLARR, EERICEERRL> o0,
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B. HERMEIRHEORA

SR AT A (REEDK  WARBE T ICHRY
BEERLTHRERE L. WAUEEEaAnNgss
VURRFERECARLLE EbaB iTok
(RS,

7. RRAEORE

8.00, 40.0, 200, 100035 & 1*5000 pg/ 7L — + D
BERWTFROGRBREENWLL. ToFE, HiEE
M TAL0 B & TFTALS35C5000 ug/ 7L — FZBWTEH
BRI T A EFHERAVMBRRE SR, #-T, F
BBV THERER. 0 CRABEELH®OSEIRI
D000 pg/ S — FEEBAR L L, £hEN6H
B2 FRELL.

6. FEMHE%hE
C BEMESEE LTTRICAL-DEEERLL, 2
o DORpETRHEL, DMSOREWTEHERL, &E
TOSELLBREERF(20T) LA,
2-(2- 7V A)35-=pa-2-FVA)TLYNTIN
(AF-2C I EMIEE T 30) :
7 bF b A (Nal,: A0S T308)
9-7 3 /7 2% (ACRIALDRICH#H)
2-F 3 /7 b5k (2-AAD TR T308)

9. HEAH®

Ames HOEBORRETHLE T LA rank—y
YEEVICHE LT, WigE DS X MR BHEHALEZ LR
DOCRERE I LA, SBRELD, MRBM, WRYR
BRD WIS IBIp R E 100 w, RV THIEE
OBE, OIMT b A - ) EEBER(PH T74) %500
Cod, CHRERIGEOSS, 59 mix ¥ 500 3 & URERE
100 %Iz, 37TTAIMHREER(F LI %
N—Ua ) Ll BEETER by 77422 miE
b, BAEEFV— P ECER LR, 37Co%HT
A8 & T L — P RIER LG, BRYEOREEHK
T A e FREERA SRR TS LD, RREmE(X
60) #HWT7 L — F LORBREROEFTRE L BREL
LT, ERERERICIVAEL - REH
Lz, EFECBSL T o o=— 7+ 5 49— (CA-11: &
AFLY Ay AM) 2H, ML TRERZEE
L7

10. BEOFHR

FRERTRE S O = —HANEEN OS2 i
#MmL, Mo, BEES VISR EoREC TR
HRBHLNIESS, BHEHELA.

Ll, HEENFEEHVEREREHL a7,
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FREREE % Table 1 ~4 1R LA, BEHEE(-S9 mix) ®
TAI00% £ FTAISIS D000 pg/ 7V — P loBwT,
YPAPYAFLTrEIVASIO) FRBIZL AL
FE/EA R S nio. EIREOTAS, TAIBITE LU
WP2uvrA % & 1A BHE % {0 (59 mix) T, 5000
pg/ Tle— PIBWTHREHRBEShiadh/ £
o, BREMERs oot owTld, des:, A
FHEL b BB LESOE TS, BELNINE
MiEEH S hhbhoi. —F, BB EETAEZN
ORIz BT, BEABRO2EN LOREBERER

oo —EBRLA LB, RBRFREOSET

ElhizEEsSRE ok LLEoRBHESENS, R
BETIRBVWTRF I W FIAFATESDAIOY
FoOfEmici+ A BEFREERICEL, BELds
L7

3k

1) D. M. Maron, and B. N. Ames, Mutar. Res., 113, 173
(1983).

2y M. H. L. Green, and W. J. Muriel, Mutat, Res., 38, 3
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Table 1. Resuits of the hactetial reversion test of benzyltmnethylammomum chloride(1st trial)

[direct method;-S9]

Compound Dose Revertant calonies per plate [ Mean = S10]
(ug/plate) TAL0D TA1535 WP2 tuvrd TAYS TA1537
DW.A ¢ 97 91 85 13 8 12 2 1 21 22 27 25 9 6 7
[91 £ &) [11% 3 [23+ 2 [25 & 3] [ 7= 2]
Test sub. 156 103 935 88 17 7 8 15 22 2 27 30 2 0 5 §
[95+ 8] (11 & [22+ 3] [ 26+ 8] [ 8= 3}
313 9] 85 A 16 10 10 12 22 18 23 21 2 I 5 10
[93+ 2] [12+ 3] [19% 2] [22+ 1] [ 9+ 3
625 95 £ 1M 9 ¢ 15 9 21 2 "20 g8 27 11 5 9
{3+ 9] (11 3 [21 + 3] (28 + 1] [ 8% 3]
1250 90 96 102 11 W 23 24. 20 0 35 27 0 11 9
{96+ 6l {12i2] [22+ 2] {27+ & lwo: 11
2500 87 100 89 17 7 6 2% 2 2 25 24 23 7 6 8
{92+ 7 [0+ & L2 £ 3 {24+ 1] L7+ 1)
5000 97* 84* 96 7t 13* & 32 2 22 30 23 10 9 8
o2y 7 { 9% 3 122 3 125+ & fas
Pusitive control 535 518 4870 ¢ 464 £09 411 18 126 1249 631 595 660¢ 546 496 5190
: {520 = 34] {428 + 31 (123 + 4) 629 + 38) {520 = 25}
{t:Solvent contral *:The gackground lawn was thin

) T AF-212-{2-Furyl) 3-(5-nitro-24uryl) acrytamide, 0.01 pg/plate  b) : Mally; Sodium azide, 05 pafplate ) 1AFZ, 0.1 pgfplate
d) : ACR;9-Aminoacridine, 80 ug/plate

Table 2.  Results of the bacterial reversion test of benzyltrimethylammonium chloride {1st trial)
[activation methed: +59]

Compound Dase Revertant colonies per plate [ Mean:#£S.D,]
(ug/plate) TAID TAISIS WP vrd, TASS TAIS3T
DWW 0 106 109 100 15 10 13 3N o =n 27 32 28 12 1 10
{105 £ 5} 113+ 3] 125+ &) {28+ 31 x4
“Test sub. 156 09 93 102 14 9 12 24 21 19 31 25 2 9 7 7
[0l = 8} {1zt 3 [21+ 3] {20+ 4] [ 8% 1]
313 9 9% W 14 10 13 2% 20 2 31 43 35 15 11 1l
1%+ 3) iizx 2 [2¢4+ 3) [36 = &) [12% 2]
625 oF 93 89 17 13 16 2 19 17 33 33 43 11 10 9
(91 2 Tisx 2] iz 3 [36 % 6] [w+ 10
1250 9% %4 9% 15 15 13 23 23 26 M o7 M M 6 9
[96 + 2] [14% 1] {241 2 [38 % & [10£ 4]
2500 103 116 112 g 13 8 31 26 21 n 29 12 6 10 38
(g £ 7 [0+ 3 [26 & 5] [31£ 2 [ 8+ 2
5000 95 86 93 18 14 7 2 21 3 47 35 30 12 5 11
[91+ 5] [13% 6] [22+ 1] [37 £ 9] [ 5% 4]
Positive control 658 655 682¢ 319 333 3TEY 792 700 T6u 391 335 Jigy 152 133 171
[668 + 14] {343 + 300 [751 = 47 [347 + 39] {152 = 19

#:Solvent control
a) 22-AA; 2-Amincanthracene, | pg/plate b) 12-AA, 2 pg/plate  ©) [2-AA, 10 pg/plate  d) 22-AA, 0.6 pg/plate
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Table. 3. Results of the bacterial reversion test of benzyltnmethylammomum chlonde (2nd trial)

[direct method:~58]

Compound Dese Revertant colenies per plate [ Mean +5.D.)
(ug/platel TAL00 TALS35 WP2 uvrd TAOE TA1537
DWw.i# ] 16 97 93 IT 16 15 20 33 29 32 29 26 7 U 8
f102 = 12) {12 i (30+ 2] [204 3] L9+ 2
Test sub, 156 105 103 111 14 15 10 37 35 25 27 32 2 10 12 9
[107 = 3] [13£ 3] [32+ ¢ {27 £ 6] [0+ 2
313 115 103 %9 17 9 8 24 21 24 30 20 30 g 8 8
(106 + &) {11+ 8 [23+ 4 [27 = 6} [ 8+ 1]
625 110 99 124 14 4 9 25 22 27 30 23 31 2 1 9
(111 & 18] [12+ 3] [25 + 3] [28 & 4] [+ 2]
1250 10 99 102 18 12 14 23 24 21 35 27 25 i 9 7
[14 + 4] [-15 + 3] [23+ 2] [ 294 5] [ 7% 3
2500 o4 109 95 . 13131 2% 25 30 25 26 28 12 10 9
: [100 = &) {12 1] [27 3] [26 + 2] {10+ 2]
5000 917 110* 104% izr 18% 13* 29 26 28 25 27 32 11 10
[102 =+ 10] (13+ 1] [28 = 7] [2m+ 4] (11 1]
Positive cantrol 441 437 458 50T 4356 430 122 111 1219 501 570 5439 450 482 4489
445 £ 111 [461 £ 40 [118 + 6] {538 L 35} [460 =+ 19]

#:.Scivent control  *:The gackground lawn was thin
a) | AF-2; 2-(2-Furyl}-3-{5-nitro-2-furyDacrylamide, 0.01 pg/plate  h}: MNaly, Sodium azide, 0.5 pg/plate  ¢) IAF-Z, 0.1 pg/plate
d) 1ACR9-Aminoacridine, 80 ug/plate

Table 4. Results of the bacterial reversion test of benzyltrimethylammonium chloride (2nd trial)
{activation method : +59]
Compound Dose Revertant colonies per plate [Mez_mi aD.]
(ua/plate} TALOQ TAIS36 WP2 uwiA TA98 TA1537
DW# o ur o4 a2 1215 15 2% 21 % W WM % 15 8 1
f106 % 12) [+ 2 [25 £ 4] [30 4 5) {12+ 3
Test aub. 156 ‘84 101 98 g 9 1§ M o8 2 U % 28 10 10 g
[94 £ 9 [11 £ 4] [22% 3] [23 £ 4] {10+ 1
13 2 101 120 13 1B % 23 2 18 2 1’ AU 5 & 48
[101 + 19] [15+ 2] [21+ 7] {23+ 3] [ 6% 2
625 116 %4 £ 15 10 16 20 1M U 21 30 28 7 7 10
[ 95 + 18] [144 3} {19+ 5] [ 26+ 5] [ 8+ 2]
1250 114 100 96 v 110 0 020 A % 26 19 g 1 13
[106 £ 9] [12x 2] [21+ 2] [+ 5] [11+ 3]
2500 115 103 102 1w 165 15 25 18 2 8 25 29 4 o 8
fw07 = 7 [14 % 3] {23+ 4] [ 314 7] { 8+ 2]
5000 104 118 110 ¥ 13 18 27 22 W 25 2 26 0w 17
1+ 7 [13+ 3] {23+ 4] {2+ 1) [10% 3]
Positive contral 614 625 618" 413 382 334® 795 730 450 308 311 3480 103 113 135
[619+ 6} [394 £ 19] [757 # 34] 322 + 21) [L17 £ 16]

#:Solvent control

a}:2-AA;2-Amincanthracene, 1 pg/plaie b) :2-AA, 2 pp/blate ) 12-AA, 10 pe/plate  d) ;2-AA, 05 pg/plate
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In Vitro Chromosomal Aberration Test of Benzyltrimethylammonium chloride
on Cultured Chinese Hamster Cells

&1

LR RS SRIERO—RELT, N¥ VL
P AFNTyEZTAZDTY FOERBEMCOWTH
EHERETREOAEYRN LD, Fri=-X-
NAR Y —BhEAEERRRR (CHL) 2 v 5 in vitrohfs
FRERBET o 2o, MNP aERC 4 v Tl
W T A E ORI RSS2 Po 0T, OECD
OHAFT 4 7> T10 mMESOBELRERE
ELE. Tabh, MENEREC4REMAE L P88
TaE ) & & R SRR (6 R AL 0 59 mix B
EU-58 mix) OV TFRICBWTAEREBETNI0 mM
AL BREFE L L7475, 95035 X 01900 ug/mi @31
(AL Cown TREMMEFLMRRL A%, BEEN
EXER LA, ERA4SY mixLEEO 1900 pg/miic
BT, ErTES 3 YEEEREEYOSEEAYH
HEEhi FREBEIZBWTI000, 1300, 16008 LT
1900 pg/mi DA E % H A RRsRE 2AS VLT

CEfLAER, EREERARGIOE CEHER

25—~35% Th oA, 2B HI134.0~6.5% OEILIcHEE
REOERPHo AL, —7F, EFELIEEOR SRR
WHEY 4 bw 42y CMMC) B & U4 459 mix i
BOBENBEYE 7R 77 I FICPY L, WFhb
REEHERTEEBERICBRLL. BT, Aims
BT O in vitroRBRICBVWT, NI Y AFLTS
T AZOY FOEEERTEREIISVWTERRLE
Bl L A=,

HE B LTHE

1. MEkimfadk .

LB T v 2 B ERERRCL (ERX
RTWET EdG, RBMBEY LTFr 42X 1
A 25— OFih £ OB MESFH AW (CHL) 2 EBIRL A
FBFA594E 11 A 15 A X B B RERRT 20 6 05 % T,
—HIRIAFNANMEE D F(DMSOMERCKH) %
10%BIN Lo, MGEEFICEFL, 38DR3~5H
TECHBR LA 2, e ERET R aRg
& 9D %, FERFEICBWCIRARSE X V4504
Bk s,

2. BEsoAs
Eagle-MEM £ #1 (LIFE TECHNOLOGIES #:) % 1000
miOWELKCTHML /-, 22 gOREEKET UYL

(RIBEILaeeR) £ . INERERAYTpHE 72100
BLEWH, 227727405 —{0.2 pm:Gelman
Sciences®) B CIMERBHRE L. FEHEE6T,
305 ) g A {F ik (LTIFE TECHNCLOGIES #) % Sk
MET0%RCAD L IMALE, RBCERLE,

3. iEEERf

CO A ¥Fa~— ¥ —(FORMAMBH L W= HEMN
HER) AV, COIRAESY%, 3TTOSRN TR LSS
L7, '

4, 59 mix

REREy ARADF v 3 — = B SY mix T HERC
FALL. SOmix@SOEEEREL T /Y
F— B EUE- NP7 FHK RS L Sprague-
Dawley RHET v P OB AR ENRLLOTH T,
59 mix AR & D FEILFES 2V,

5. wEinE
BBPEONY GV PY AFNT XE=LIDYF
(2w k35 :RSLO083, CAS No.:56-93-9) £ 4-F%
ColCIN, ¥ B 185.70, #EW%R EoReaskT
HDH. MRHETEEHI LR INLHRBELTERL
o FRERITH, BEYWHRLTLKEBWTERSERDE
B LR, RERicMBdLs o

6. MEBMSEHOWEE

EWAEN (WAFERETS) CRBWE £ BELT
B b L7, BRI 4 S IR R
BECARUAE, B AR EAT - (AL .

7. FEEER (R HIERE)

WREREFA L7 L— MoliREISE L, B#E3R
BICHBWHEETOEL -, dEREBE0EE, 24
HEHENTASRFNER L TRAELEEL, SRMLEE
TS89 mixFFFE T (+59 mix) &5 WL IEFEET (-S9
mix) TERFMMLE L7243k, FFlBEBinznielTan
INEYET i T A :

HRE % 10% sh MR AT R b= Y 2 H (e ShaE T )
TEBELAE, 01%7 U A Y 254 3 Ly b (B4
ZE) kEECcwsEit L. BEBEHEG0
A =N, 1%EENGKEIR) 2 BRI, S5 MBBBHREL
TEEFEHRLAK, 580 amTOEREFHE L1,
ERERIIOVWTERNERCOREE N5, ¥
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bbb EFELERLL.

ZOER, MBSO T LRI R e A
HEI NN, TRRMFARECUERRLAFRIED
N ot (Fig. 1). 7oy tEFAVWTEMLE
50% HLRE 8 REDHI R (4% 24 BR R AN C 1311 pg/m,
FIASK MBI TH85 pg/mi L BH S, S, EH
METIE1900 pg/mi L EE X i,

_o/ \"‘——"“‘—“‘-0-——-—-“.—" —~*

100

Sorvivel (%)

20 - 2¢ha. 4Gk eS9miz  -S9mix
—— e — i e —-

1 I S k] ] b 1
386 148 246 410 484 1140 1000
Dose (pro/mly

Fig.1 Dose-survival curves of
bengylirimathylarnmonium ehloride

8. HRALRS LURBHORT
MR RER 2 BC, RetREHBclE
S, EIFEMIEDL L S 10 mMARE O 1900 pgiml

CREAREL, MTAL2TREA0508 L U475 ug/mt

DEFSHER H NIERABRZRE L.
FEEE LT, ERAEE0BE, YA by vy

C(MMC: BRIBEET$08) %, 24B51030-C0.05 ug/mi,

4BRFEMIBT0.025 ug/ml NS T, G ENLESEOE
&, YrukR 7y i FICPIESsEHSEM) £, 125
pefml OB ETREB L.

T, BB B WTIII000, 1300, 16008 L ¥
1900 pe/mi D4 B (HEFEF 2 REL -

9. HBEEROMHER

EE mmO 7 L — &, FHEABE RPN
B ST 3T o 7, EEECT 2R MIAT I, TR
54
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BET02ug/mil%hn k32Nt F{LIFE TECH-
NOLOGIESH ) #iginl=. b 7o »umclla®#
S, BOSEICE VMR TEELA. 75 mMIEE
U AKRBETERABL2T 216, BEE(AS/
— N3 EELE) CHRTEZEL L BRERETCE
AEERFERELAR, 2% YAV RERTI2HNE
&l

10. HE{FOEREE

E7L— a0 i100E, TabbEAEKLH 2000
DFRPMEETHESET TEHEL, REEOTEENZEL
& LTFE v v Flgap), HetafE8r{cth), BEAEIHT
{csb), Hepapibricti(cte), Bt i@ cse) BIUT
Offi{oth) OEBREICHE L. BERC, SHEE0R
DHBPREFTHELL. EREOHTIIIBFRERERES
& HABWHRBRSHAM L 2 EEICE s TEBL
i,

TARTOERPT— MMELR, BER2LL.

1. HBORI

oo 7OHRET2ART FHLBE(tgap) &,
FORVIFE (-gap) & KR L TREFRERTOH
BRBETRR LA,
ERPTOMERE ¥ HT L EESH 3 VISR
OMBIEREE, AELYOEBIIMESTHELA, Hi
GERBECETAMEOBIFEEASUEREREG),
5% Ll E10% %G BEtE (L), W EEBiE(+) &
L. B BREDS 5 Wi AR REEIED S
NBEIEELHE L.

Ll FEFOFEELRGEEERER L2, o,

ERE L UER

AR CORBRER & Table VAL N
MErYAFATEZTLZOY) FABEOSRES, 24
Bl & Uflc AR o wEhOBERICBVW T h ik
BEOEERYE I R o EREmIIHE S
Ripof, —F, BEFEHEOMMC TR L MR
TRMEFOEEEFOPELHERIBO o &
EMEE T OPEEE R+ Table 210 Lz, #ESHEL
BEDESE, +59 mix B s B TS HED 1900 ug/mt
EHWCOLPEEEOHERFTORIRAFEEIHERL,
FEREEHESL. FRAPEET 2 -0EARRE
EWELAHEE, IFEORBTCILREHEEREOEE
BEA25~35%Th ) BRBENHTEEETHH5%E
BABIEdEd o (Table 3). 2EHADERRERTH
HHRDTABE BWTEI T H HAUBGFDIHEER
FEOBNERIBRES T (Table 4}, T/, BENHE
WEDCP TR LA TS mix FET COASE
FOBEEEOTEECERSED 5N, D EORERE
BHhH, FREEETINBWTACZ YL ATFHT Y
Tog Ly o) FOWFUEESERILC T A REERE
FRECHEL, BREEHELL.
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Tabla 1. Chromosomal aberration test on CHL cells treated with benzyltrimethylammonium chloride
{lang-term treatment].

. Dose Time of Number Number of cells with Total Total Pelyploid  Final
Compound exposure of cells structural aberrations {+gapl [-gapl cells

{ug/mi) (hr) analyzed  gap otb csb cte cse oth (%) {%6) (%)  judgement

Saline* 0 24 200 2.1 1 1 0 0 2.5 L5 25 -

Test Sub. 475 24 200 o 0 0 1 ¢ o 0.5 05 0.5 -

930 24 200 i 0 o o 0 o 05 00 0.0 -

1900 24 200 O 9 ¢ 1 0 0 0.5 05 0.5 -

MMC™ 0.0% 24 200 25 76 1 97 1 0O 7.0 69.0 Lo +

Saline® o 48 200 1 ¢ 4 4 ¢ 9 05 I 05 -

Test Sub. " 475 48 200 1 1 0 1 06 0 45 05 05 -

950 48 200 i 6 0 06 0 0 05 00 15 -

1900 18 260 9 o & 1 0 0O 05 05 3.0 -

MMC** 0025 18 200 18 45 L 6 3 0O 505 £.5 0.5 +

*Solvent control **: Positive centrol (mitomycin C) .
cibichromatid break  csbichromesome break ctelchromatid exchange cse:chromesomeexchange othlothers

Table2. Chromosomal aberration test on CHL cells treated with benzyltrimethylammonium chloride
[short-term treatment] '

Dose S9 Time of Number Number of celis with Total Total  Polyploid  Final
Compound exposure of cells structural aberrations [+gap]  (-gap) cells
{po/ml) mix " (he) analyzed gap ctb csb cte cse oth (%) (%) (%)  judgement
Saline™ ¢] + 6 200 60 0 0 ¢ 0 ¢ 04 0.0 0.5 -
Test Sub, 475 -+ 6 200 0 0 0 3 ¢ Q0 15 1.5 Q.0 -
a50 + 5] 200 i 4 0 5 1 i 40 40 35 -
1900 + 6 200 3 3 0 9 ¢ 0 50 5O 25 =
cp+ 12.5 + G 200 7 3% 0 61 2 1 435 420 0.5 +
Saline* 0 - ] 200 2 0 0 0 1 0 1.5 0.5 0.8 -
Test Sub. 475 - [ 200 1 ¢ 0 9 ¢ 0 05 00 0.0 -
950 - 5 200 3 1 0 0 0 0 20 05 19 -
1900 - é 206 1 0 0 9 0 0 05 0.0 20 -
P, 125 - 3] 200 0 1 ¢ 1 0 0 10 1.0 0.0 -

*: Solvent contra!  **!Positive control {eyclophosphamide)
cib:chromatid break c¢shichromosome break cte;chromatid exchange cselchromosome exchange othlothers
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Table 3. Rasults of the confirmative examination using CHL cells of benzyltrimethylammonium chlonde
[short-term treatment :first trial]

Dose 3 Time of Number Nuraber of cells with Total Total Polyploid  Final
Compound exposure of cells stouctural gyerratio.ns [t+gap] [-gap]  cells

{ug/mi) mix (ht) analyzed  gap ctb csb cte cse oth (%) (%) (%) judgement
Salineg* : 0 + B 200 i 0 0 ¥ 0 0 10 05 0.0 -
Test Sub. 1000 + 6 200 9 3 0 4 1 ¢ 3.0 30 1.0 -

1300 + & 200 1 0 0 4 0 0 25 20 1.0 -

1600 + 6 200 2 2 0 5 @& 0 35 30 00 -

1900 + 8B 200 1 0 1 2 L 0 &5 20 10 -
cp 125 + [ 200 26 43 0 3 0 T4.0 72.5 LS +

*:Solvent control  **:Positive control (cyclophosphamide)
ctb:chromatid break esb: chromosetne break ctechromatid exchange cselchromosome exchange othiothers

Tabled. Results of the confirmative examination using CHL cells of benzyltrimethylammonium chloride
{short-term treatment : second trial]

Dose SH Tirne of Number Number of eells with Total Total Polyploid  Kinal
Compound eAposUTe of cells structural aberrations Tteapl  (gap]  celis

(pe/mt} mix (hr) analyzed gap cth csb cte cse oth (%) (%} (%}  judgement
Saline* 0 + 6 200 0 0 0o 1 0 ¢ 05 0.5 0.0 -
Test Sub. 1000 + 5 200 1 2 0 8 ¢ 0O 40 4.0 0.0 -

1300 + ] 200 2 2 0 % 0 0 a0 45 133 +

1600 + ] 200 L 2 01 0 0 55 8.5 00 +

1900 4+ 6 200 a 2 0 12 0 1 6.5 658 1.0 +
Cp*e 128 + & 200 11 37 0116 ¢ ¢ 634 62.0 10 +

*; Solvent comtrol  **I Positive control{cyelophosphamide)
cib:chromatid break cshichromosomebreak cte:ichromatid exchange cse:chromosomeexchange oth:others

. EHE
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&, 1088, pp. 31-35.
3 HEE BB <UD SBRA4RERRT- Correspondence
£, o TA -4, B, 1987, pp. 1924 Authors: Madcka Nakajima (Study direcror)
Michiyo Kitazawa, Masanaori Kikuchi
Mayumi Ttakura
Bigsalety Research Center, Foods, Drugs and
Pesticides{An-pyo Center)
582-2 Shioshinden Aza Arahama, Fukude-cho,
Iwata-gun, Shizuoka, 437-12, Japan
Tel +81-538-58-1266 IFax 4-81-538-58-1393

56

44

B e o




* National Toxicology Program

Toxzicity Report Series
Number 57

NTP Technical Report
on the Toxicity Studies of

Benzyltrimethylammonium Chloride

(CAS No. 56-93-9)

Administered by Gavage
to F344/N Rats and B6C3F, Mice

February 2000

NIH Publication No. 00-4405

U.S. Department of Health and Human Services
Public Health Service
National Institutes of Health

45



FOREWORD

The National Toxicology Program (N'TP) is made up of four charier agencies of the U.S, Department of
Health and Human Services (DHHS): the National Cancer Institute (NCI), National Institutes of Health;
the National Institute of Environmental Health Sciences (NTEHS), National Institutes of Health; the
National Center for Toxicological Research (NCTR), Food and Drug Administration; and the National
Institute for Qccupational Safety and Health (NIOSH), Centers for Disease Control and Prevention. In
July 1981, the Carcinogenesis Bioassay Testing Program, NCI, was transferred to the NTEHS. The NTP
© coordinates the relevant programs, staff, and resources from these Public Health Service agencies relating
© to basic and applied research and to biofogical assay development and validation.

The NTP develops, evaluates, and disseminates scientific information about potentially toxic and hazardous
chemicals. This knowledge is used for protecting the health of the American people and for the primary
prevention of disease.

The studies described in this Toxicity Study Report were performed under the direction of the NIEHS and
were conducted in compliance with NTP laboratory health and safety requirements and must meef or
exceed all applicable federal, state, and local health and safety regulations. Animal care and use were in
accordance with the Public Health Service Policy on Humane Care and Use of Animals. '

These studies are designed and conducted o characterize and evaluate the toxicologic potential of selected
chemicals in laboratory animals (usually two species, rats and mice). Chemicals selected for NTP
toxicology studies are chosen primarily on the bases of human exposure, level of production, and chemical
. structure. The interpretive conclusions presented in this Toxicity Study Report are based only on the
results of these NTP studies. Extrapolation of these results to other species and quantitative risk analyses
for humans require wider analyses beyond the purview of these studies. Selection per se is not an indicator
of a chemical’s toxic potential.

* Listings of all published NTP reports and ongoing studies are available from NTP Central Data
Management, NIEHS, P.O. Box 12233, MD E1-02, Research Triangle Park, NC 27709 (919-541-3419).
Other information about NTP studies is available at the NTP’s World Wide Web site:
hitp://ntp-server.niehs.nih. gov.
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ABSTRACT

BENZYLTRIMETHYLAMMONIUM CHLORIDE

CAS No. 56-93-9
Molecular Weight: 185.70

Synonyms: Ammonium, benzyltrimethyl-chloride (8Cly; BTM; BTMAC: N,N,N ~trimethyl-benzenemethanamintum chloride:
trimethylbenzylammonium chloride (SCI); TMBAC

Benzylrimethylammonium chloride is widely used as a solvent for cellulose, a gelling inhibitor in polyester
resins, a chemical intermediate, a paint dispersant, and an acrylic dyeing agent. Itis also used in plant growth
regulator compositions and synthetic processes. The National Institute of Environmental Health Sciences
nominated benzyltrimethylammonium chloride for study due to its high production volume and the potential
for occupational exposure, as well ag the limited information on toxicity of this chemical. Male and femaie
F344/N rats and B6C3F, mice received benzyltrimethylammoniumn chloride by gavage for 16 days or 13 weeks.
Animals were evaluated for hematology, clinical chemistry, histopathology, neurotoxicity, and reproductive
toxicity. Genetic toxicology studies were conducied in Saimonella typhinmurium and in mouse peripheral blood

erythrocytes.

In the 16-day siudies, groups of five male and five female rats received 0, 16, 32, 63, 125, or 250 mg
benzyltrimethylammonium chloride/kg body weight in deionized water by gavage, 5 days per week for 16
days. Groups of five male and five female mice received 0, 63, 125, 250, 500, or 1,000 mg/kg
benzylirimethylammonium chloride in deionized water by gavage, 5 days per week for 16 days. All rats in
the 125 and 250 mg/kg groups, all mice in the 250, 500, and 1,000 mg/kg groups, and onc 125 mg/kg female
mouse died on day 1 of the studies. Clinical findings observed in 125 mg/kg male and female rats included
abnormal hreathing, ataxia, lethargy {males only), nasal and eye discharge, and tremors. Salivation was

slightly increased in male and female rats in the 63 mg/kg groups. Female mice in the 125 mg/kg group had
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a significantly greater absolute liver weight than that of the vehicle controls. No gross or _microscopic changes

observed in rats or mice were considered related to chemical administration.

In the 13-week studies, groups of 10 male and 10 female rats and mice received benzyltrimethylammeoenium
chloride in deionized water by gavage at doses of 0, 12.5, 25, 50, or 100 mg/kg, 5 days per week for 13
weeks. Benzyltrimethylammonium chloride generally had little effect on the body weights of rats or mice.
Final mean body weights of dosed animals were within 8% (rats) or 3% (mice) of the control group body
weights. The deaths of two female rats and one male and one female mouse administered 100 mg/kg were the
result of pharmacologic effects on the cardiovascular system. Some cholinergic effects including
chromodacrs‘forrhea, lacrimation, salivation, pupillary constriction, altered gait, and mild tremors were
observed at nonlethal doses in rats; these cffects were accompanied by alterations in body position. No

significant target organ toxicity was observed in dosed rats or mice.

Benzyltrimethylammonium chloride was not mutagenic in . typhimurium sttain TA97, TA98, TA100, or
TA1535, with or without S9 metabolic activation enzymes. However, significant increases in the frequency
of micronucleated normochromatic erythrocytes were found in the peripheral blood of male and female mice

administered benzyltrimethylammonium chloride by gavage for 13 weeks.
Based on the mortality observed in the 16-day and 13-week studies, rats and mice appeared to be equally

sensitive to benzylirimethylammonium chloride, The minimally toxic dose for rats and mice was estimated to
be 50 mg/kg.

52




INTRODUCTION

CHEMICAL AND PHYSICAL PROPERTIES

Benzyltrime thylammonium chloride is a quaternary ammonium compound with a structural resemblance to
acetylcholine and other chemicals having cholinergic activity. It is an off-white to yellow powder (Sigma-
Aldrich, 1988) with a melting point of 236° to 239° C (Karsai ef al., 1986). It decomposes at 239° C, and
the deconiposition producis include carbon monoxide, carbon dioxide, nitrogen oxides, hydrochloride gas, and
ammonia (Sigma-Aldrich, 1988; Sax and Lewis, 1989). Benzyltrimethylaromonium chloride is hygroscopic
(Sigma-Aldrich, 1988) and soluble in water, ethanol, and butanol and slightly soluble in butyl phthalate and
tributyl phogphate (Sax and Lewis, 1987; Weast, 1989).

PRODUCTION, USE, AND HUMAN EXPOSURE

Benzylirimethylammonium chloride is prepared by boiling benzyl chleride and trimethylamine in absolute
ethanol. In addition, a reaction involving benzyl dimetﬁylamiue and methyl chloride, with or without solvent,
may be used to manufacture this compound (Karsai et al., 1986). Benzyltrimethylammonium chloride is also
prepared by dissolving phenylmethyl chloride in ether and adding 25% trimethylamine in methanol. The

product is collected and recrystallized from alcohol and ether (Hume and Holland, 1965).

In 1983, 16 companies were listed as manufacturers of benzyltrimethylammonium chloride, Ten of the
manufacturers reported a total production volume ranging from 1.5 to 15.5 million pounds (USEPA, 1990},
In 1986 and 1988, respectively, 4,132,000 and 3,985,000 pounds of benzy_ltrimethylammonium chloride were
produced (USITC, 1986, 1987., 1989).

Benzylirimethylammonium chloride is used as a solvent for cellulose, a gelling inhibitor in polyester resins,
a chemical intermediate (Sax and Lewis, 1987), and a paint dispersant for the rubber industry (Chemical
Marketing Reporter, 1983). Itis also used extensively as an acrylic dyeing agent in the (extile industry (Moore
etal., 1987). Benzyltrimethylammonium chloride is patented for use in plant growth regulator compositions

and synthetic processes (Karsai et ¢l., 1986).
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Occupational exposure may result from the use of this compound in the chemical (Sax and Lewis, 1987),
rubber (Chemical Marketing Reporter, 1983), and textile industries (Moore ef al., 1987). Data from the
National Occupational Exposure Survey, conducted by the National Institute for Occupational Safety and
Health during the years 1981 to 1983, estimated that 5,000 workers were potentially exposed to
benzyltrimethylammonium chloride (NIOSH, 1990). No exposure or threshold limit values for

benzyltrimethylammonium chloride have been established.

ABSORPTION, DISTRIBUTION, METABOLISM, AND EXCRETION

Experimental Animals

Male Wistar rats intravenously administered benzyltrimethylammonium iodide eliminated the compound from
plasma in two phases. One phase had a half-life of 3 minutes, and the other had a haif-life of 70 minutes.
Benzyltrimethylammonium chlotide had an overall half-life of 30 minutes following intravenous administration.
Greater than 0% of the dose was eliminated in the urine; 0.9% was eliminated in the bile. The highest tissue
concentration following intravenous dosing was found in the liver and kidney 10 minutes after injection. No

metabolites were found in the urine, bile, or plasma (Neef ef al., 1984).

Absorption from the gastrointestinal tract did not exceed 40% for F344/N rats or 13% for B6C3F, mice
administered 0.63 mg benzyltrimethylammonium chloride (ring-U-"*C)/kg body weighi by gavage in water and
did not exceed 10% for rats or mice administered 63 mg/kg dermally for 24 hours. Greater than 90% of the
gavage dose was excreted in the urine and feces within 24 hours of administration. There was no evidence of
metabolism of the parent compound in rats or mice because greater than 90% of the excreted radiolabel was

composed of the parent compound (Sanders ef al., 19935).

Humans

No absorption, distribution, metabolism, or excretion studies of benzyltrimethylatnmonium chloride in humans

were found in a review of the literature.
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Toxicity

Experimental Animals

An acute median lethal oral dose of 250 mg/kg has been reported for rats of an unspecified strain (Dewitt
et al., 1953). The acute oral lethality of 1,600 mg benzyltrimethylammonium chloride/kg body weight in an
unspecified number of male TAC:SWfBr mice was reported to be 100% (Ellis et al., 1980). In that stady,
benzyltrimethylammonium chloride was administered orally as a 2% suspension in 0.5 % methylcellulose. The
results of those smdies indicate that rats are more sensitive than mice to the lethality of
benzylirimethylammonium chloride; these results were used to select the doses for the 16-day NTP studies.
A 48-hour median lethal concentration for benzyltrimethylammonium chloride in water fleas (Daphnia pulex)
was determined to be 11.94 ppm in an aquatic static bioassay (Moore ef al., 1987). Sanders ef al. (1995)
studied the acute oral toxicity of 125, 175, 210, and 250 mg benzyltrimethylammonium chloride/kg body
weight in groups of five male F344/N rats (300 to 350 g}. Mortality was observed in the 175, 210, and 250
mg/kg groups. In addition, benzyltrimethylammonium chloride induced muscarinic cholinergic symptoms of -
salivation and chromodacryorrhea. These symptoms were 1elieved by atropine injection, but atropine
administration did not reduce mortality.

Humans

No data were found on the acute toxicity of benzyltrimethylammonium chloride in humans. However,
10 human fatalities resulting from overexposure to aryl/alkyl quaternary ammonium compounds have been
reported. Three of these fatalities involved benzaikomium chloride, and the subjects suffered compilete
cardiovascular collapse. A common symptom observed in these fataliies was curariform paralysis.

Intramuscular injection reportedly resulted in liver and kidney necrosis (Gosselin et al., 1984).

NEUROTOXICITY

The cholinergic activities of benzyltrimethylammonium chloride were studied in isolated muscle preparations
in vitro and through quantitation of saliva collected from the submaxillary duct of cats following intravenous
administration {(Hamilton and Rubinstein, 1968). Researchers concluded that benzyltrimethylammonium
chloride is capable of stimulating both nicotinic and muscarinic receptors and speculated that it acts at the same
ganglionic site as acetylcholine. This was confirmed by studies in which 25 mg benzyltrimethylammonium
chloride/kg body weight, dissolved in tetrahydrofurfuryl alcohol and administered intravenously, induced a
gastrocnemius muscle twitch in an unspecified strain of rats (Ellis ef al., 1980). Benzyitrimethylammonium

chioride (40 pg/kg), administered without atropine to mongrel dogs via a femoral vein canula, mimicked
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muscarinic acetylcholinergic activity and caused a decrease in bloed pressure. A 400 pg/kg dose administered

to atropinized dogs induced a nicotinic increase in blood pressure (Hume and Holland, 1965).

Anticholinergic actions of benzyltrimethylammonium bromide have been demonstrated in vitre using superfused
" frog rectus abdominis muscle and rabbit sciatic nerve gastrocnemius muscle preparations (Dretchen ef al.,
1971). At low concentrations, the salt inhibited cholinergic receptors. At high concentrations, the salt

appeared to have acted by a nonspecific mechanism that may have involved increased potaésium efflux.

CARCINOGENICITY

No carcinogenicity studies of benzyltrimethylammonium chloride in experimental animals or humans were

found in a review of the literamure.

GENETIC TOoxicITY

Only one set of published mutagenicity data for benzyltrimethylammonium chloride was identifted; therefore,
there is insufficient information to fully characterize the genetic activity of this compound. Results of
mutagenicity testing in Sefmonello fyphimurium sirains TA97, TA98, TA100, and TA1535, with and without
induced ratr or hamsier liver S9 activation enzymes, were uniformly negative (Zeiger ef al., 1988).
Concentrations of benzyltrimethylammonium chloride ranged from 100 to 10,000 pg/plate. Slight toxicity was

noted at the higher doses in some trials, but no increases in the number of mutant colonies were seen.

STUDY RATIONALE AND DESIGN

Benzyltrimethylammonium chloride was nominated for toxicity testing by the National Institute of
Environmental Health Sciences because of its high production volume, the potential for occupational exposure,
and the limited information on toxicity. Sixteen-day and [3-week toxicity studies were conducted in
F344/N rats and B6C3F, mice administered benzyltrimethylammonium chloride by gavage. This route was
selected because benzyltrimethylammoenium chloride was found to be poorly absorbed via the dermal route
(Sanders er al., 1995). Micronucleus tests were conducted on mouse peripherat blood erythrocyies following

treatment with benzyltrimethylammonium chloride by gavage for 13 weeks.
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MATERIALS AND METHODS

PROCUREMENT AND CHARACTERIZATION

OF BENZYLTRIMETHYLAMMONIUM CHLORIDE

Benzyltrimethylammonium chloride was obtained from Fluka Chemical Corporation (Ronkonkoma, NY) in
one lot (306793/1). Information on the identity, purity, and stability of the bulk chemical was provided by the
manufacturer; identity was confirmed by the study laboratory. Reports on analyses performed in support of
the benzyltrimethylammonium chloride studies are on file at the National Institute of Environmental Health

Sciences.

The mapufacturer identified the chemical, an off-white to yellow crystalline powder, as
benzyltrimethylammonium chloride by nuclear magnetic resonance spectroscopy. The purity of lot 306793/1,
determined by argentometric titration, was 100.4% or greater. The study laboratory confirmed the identity
of the chemical with infrared spectroscopy. The spectrum was consistent with a literature reference for
benzylrimethylammonium bromide (Aldrich, 1990).

Based on the manufacturer’s stability information, the bulk chemical was stored at room temperature in sealed
¥ p

containers flushed with nitrogen to expel moisture.

PREPARATION AND ANALYSIS OF DOSE FORMULATIONS

The dose formulations for the 16-day smdies were prepared once within 7 days of the beginning of dosing,
Dose formulations for the 13-week studies were prepared within 8 days of the first day of dosing, then every
2 to 3 weeks until the end of the study. To prepare the dose formulations, a weighed amount of
benzyltrimethylammonium chloride was dissolved in deionized water and diluted to achieve the highest
concentration required. Serial dilutions of the highest concentration were made to obtain each of the lower
concentrations. Dose formulations were stored in sealed serum vials (16-day studies) or amber glass bottles

(13-week studies) at room temperature.
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Stability studies of 3.2 and 1.25 mg/mL dose formulations were performed by the study laboratory using
uliraviolet spectroscopy. Stability was confirmed for at least 21 days (3.2 mg/mL) or 28 days (1.25 mg/mL)

for formulations stored in sealed containers at room temperature.,

The study laboratory analyzed the dose formulations used in the 16-day studies and the initial, mid-point, and
final dose formulations used in the 13-week studies. The study laboratory also analyzed animal room samples
of the same dose formulations after they had been in use for 2 to 3 weeks, All dose formulations adminisiered

to rats and mice and all animal room samples were within 0% of the target concentrations.

16-DAY STUDIES

Male and female F344/N rats and B6C3F, mice were obtained from Taconic Farms (Germantown, NY). On
receipt, the rats and mice were 4 wecks old. Animals were quarantined for 13 (rats) or 14 (mice) days and
were 6 weeks old on the ﬁrsl_day of the studies. Groups of five male and five female rats received 0, 16, 32,
63, 125, or 250 mg benzyltrimethylammonium chloride per kg body weight in deionized water by gavage,
S5 days per week for 16 days. Groups of five male and five female mice received 0, 63, 125, 250, 500, or
1,000 mg/kg in deionized water by gavage, 5 days per week for 16 days. Feed and water were available
ad libitum. Rats and female mice were housed five per cage; male mice were housed individually, Animals
were observed daily, and clinical findings and body weights were recorded initially, on day 8, and at the end
of the studies. Prior to terminal sacrifice, a functional observation battery was performed on all surviving rats.

Details of the study design and animal maintenance are summarized in Table L.

At the end of the 16-day studies, the animals were anesthetized with a mixture of carbon dioxide and oxygen,
and blood was collected from the retroorbital sinus of all rats and mice for hematology and clinical chemistry
analyses. Blood samples for hematology analysis were collected in tubes containing EDTA as an anticoagulant.
Blood samples for clinical chemistry analysis were collecied in untreated clot tubes, and the sera were separated
by centrifugation. Hematology parameters were analyzed on a Serono-Baker 9000 Automated Cell Counter
(Serono-Baker Diagnostics, Allentown, PA). Manual hematocrit values were determined using an Adams
Microhematocrit Centrifuge, CT2900 (Clay Adams, Sparks, MD). Leukocyte differentials and erythrocyte,
leukocyte, lymphocyte, and platelet morphology were determined by light microscopy from blood smears
stained with modified Wright’s stain using an Ames Hematek Slide Stainer (Miles Laboratory, Ames Division,
Elkhart, IN). Reticulocyte commts were determined by light microscopy using blood samples stained with new

methylene blue (Sigma Chemical Company, St. Louis, MO). Clinical chemistry parameters were measured
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using a Hitachi 717® chemistry analyzer (Boehringer Mannheim, Indianapolis, IN). All reagents were obtained
from the manufacturer with the exception of the reagents for sorbitol dehydrogenase and total bile acid
determinations, which were obtained from Sigma Chemical Company. The parameters measured are listed
in Table 1.

A necropsy was performed on all rats and mice. The heart, cight kidney, liver, lung, spleen, right testis, and
thymus were weighed. Tissues for microscopic examination were fixed and preserved in 10 % neutral buffered
formalin, processed and irimmed, embedded in paraffin, sectioned to a thickness of 5 um, and stained with
hematoxylin and eosin. Histopathologic examinations were performed on vehicle control rats and mice, rats
receiving 63, 125, or 250 mg/kg, and mice receiving 125, 250, 500, or 1,000 mg/kg. Table I lists the tissues

and organs examined.

13-WEEK STUDIES

Male and femate F344/N rats and B6C3F, inice were obtained from Taconic Farms (Germantown, NY). Upon
receipt, the rats and mice were 4 weeks old. Animals were quarantined for 12 to 15 days and were 6 weeks
old on the first day of the studies. Before the studies began, five male and five female rats and mice were
randomly selected for parasite evaluation and gross gbservation for evidence of disease. Blood was collected
from five male and five female control rats and untreated mice at the end of the 13-week studies. The sera
were analyzed for antibody titers to rodent viruses (Boorman ef al., 1986; Rao ef ai., 1989a,b). All results

were negative.

Core study groups of 10 male and 10 female rats and mice received benzyltrimethylammonium chloride in
deionized water by gavage at doses of 0, 12.5, 25, 50, or 100 mg/kg, 5 days per week for 13 weeks, Feed
and water were available ad fibifum. Rats and female mice were housed five per cage; male mice were housed
imdividually. Clinical findings were recorded and animals were weighed initially, on day 8, and weekly until
the end of the studies. A functional observation battery was performed on core study rats on days 10 and 85.

Details of the study design and animal maintenance are summarized in Table 1.

On days 3 and 21, blood was collected from the retroorbital sinus of groups of 10 special study rats
administered the same doses as core study rats for hematology and clinical chemistry analyses. At the end of
the 13-week studies, blood was collected from the retroorbital sinus of all core study rats for hematology and

clinical chemistry analyses and from all core study mice for clinical chemistry analyses. Methods used for
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hematology and clinical chemistry analyses were the same as those used in the 16-day studies. The parameters

measured are listed in Table 1.

At the end of the 13-week studies, samples were collected for sperm motility and vaginal cytology evaluations
on core study rats and mice receiving 0, 25, 50, or 100 mg/kg. The parameters evaluated are listed in Table 1.
Methods used were those described in the NTP’s sperm morphology and vaginal cytology evaluations protocol
(NTP, 1991). For 12 consecutive days prior 10 the scheduled terminal sacrifice, the vaginal vaults of the
females were moistened with saline, if necessary, and samples of vaginal fluid and cells were stained. Relative
numbers of leukocytes, nucleated epithelial cells, and large squamous epithelial cells were determined and used
to ascertain estrous cycle stage (i.e., diestru.'e, proestrus, estrus, and metestrus). Male animals were evaluated
for sperm count and moftility. The left testis and left epididymis were isolated and weighed. The tail of the
epididymis {cauda epididymis) was then removed from the epididymal body (corpus epididymis} and weighed.
Test yolk (rats) or modified Tyrode’s buffer (mice)} was applied to slides and a small incision was made at the
distal border of the cauda epididymis. The sperm effluxing from the incision were dispersed in the buffer on
the slides, and the numbers of motile and nonmotile spermatozoa were counted for five fields per slide by
two observers. Following completion of sperm motility estimates, each left cauda epididymis was placed in
buffered saline solution, Caudae were minced, and the tissue was incubated in the saline solution and then heat
fixed at 65° C. Spenm density was then determined microscopically with the aid of a hemacytometer. To
quantify spermatogenesis, the testicular spenmnatid head count was determined by removing the tunica albuginea
and homogenizing the left testis in phosphate-buffered saline containing 10% dimethyl sulfoxide.

Homogenization-resistant spermatid nuclei were counted with a hemacytometer.

A necropsy was performed on all core study rats and mice. The heart, right kidney, Iiver,.lung, right testis,
and thymus were weighed. Tissues for microscopic examination were fixed and preserved in 10% neutral .
buffered formalin, processed and trimmed, embedded in paraffin, sectioned to a thickness of 5 um, and stained
with hematoxylin and eosin. A complete histopathologic examination was performed on vehicle control groups

and all 100 mg/kg rats and mice. Table 1 lists the tissues and organs routinely examined.

Upon completion of the laboratory pathologist’s histopathologic evaluation, the slides, paraffin blocks, and
residual wet tissues were sent to the NTP Archives for inventory, slide/block match, and wet tissue audit. The
slides, individual animal data records, and pathology tables were sent to an independent pathologjr laboratory
where quality assessment was performed. Results were reviewed and evaluated by the NTP. Details of these

review procedures have been described by Maronpot and Boorman (1982) and Boorman et af, (1985).
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TABLE 1

Experimental Design and Materials and Methods in the Gavage Studies

of Benzyltrimethylammonium Chloride

15

16-Day Studies

13-Week Studies

Study Laboratory
Microbiological Associates, Inc. (Bethesda, MD))

Strain and Species
Rats: F344/N
Mice: BSC3F,

Animal Source
Tacenic Farms
(Germantown, NY)

Time Held Before Studies
Rats: 13 days
Mice: 14 days

Average Age When Studies Began
6 weeks

Date of First Dose
Rats: £0 August 1992
Mice: 11 Augnst 1992

Dur ation of Dosing
16 days (5 days/week)

Date of Last Dase
Rats: 25 August 1992
Mice: 26 August 1992

Necropsy Dates
Rats: 26 August 1992
Mice: 27 August 1992

Average Age at Necropsy
8 weeks

Size of Study Groups
5 males and 5 females

Method of Distribution
Animals were distributed randomly into groups of approximately
equal initial mean body weights.

Animals per cage
Rats: 5 14
Mice: 1 (males) or § (females)

Method of Animal Identification
Tail tatico

Diet
NIH-07 open formula pelleted diet {Zeigler Brothers, Inc.,
Gardners, PA), available ad libitin, changed weekly

Microbiological Associates, Inc. (Bethesda, MD)

Rats: F344/N
Mice: BSC3F,

Taconic Farms
{Germantown, NY)

Rats: 12 days (males) or 13 days (females)
Mice: 14 days {males) or 15 days (females)

6 weeks

Rats: 12 (males) or 13 (females) October 1993
Mice: 14 (males) or 15 {females) October 1993

13 weeks (5 days/week) '

Rals: 10 (males) or 11 {females} Fanuary 1994
Mice: 12 (males) or 13 (females) January 1994

Rats: 11 (males) or 12 (females) January 1994
Mice: 13 (males) or {4 (females} January 1994

19 weeks
10 males and 10 females

Same as 16-day studies

Rats: 5
Mice: 1 (males) or 5 (females)

Tail tattoo

NIH-07 open formula meal diet (Zsigler Brothers, Inc.,
Gardners, PA), available ad Bbitim, changed weekly
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TABLE 1

Benzyltrimethylammonium Chloride, NTP TOX 57

Experimental Design and Materials and Methods in the Gavage Studies

of Benzyltrimethylammonium Chloride

16-Day Studies

13-Week Studies

Water

Tap water (Washington Suburban Sanitary Commission
Patomac Plant) via automatic watering system (Edstrom
Industries, Inc., Waterford, WI), available ad lbitum

Cages

Polycarbonate (Lab Products, Inc., Rochelle Patk, NT), changed
twice weekly for group-housed animals and once weekly for
individuatly housed animals

Bedding

Sani-Chips® (P.J. Murphy Forest Products, Montville, NF)
changed twice weekly for group-housed animals and once weekly
for individually housed animals

Racks
Stainless steel (Lab Products, Inc., Rochelle Park, N, changed
and rotated every 2 weeks

Animal Room Environment
Temperature: 20.6°-23.9° C
Relative humidity: 35%-65%

Room fluorescent light: 12 hours/day
Room air changes: 10/hour

Doses

Rats: 0, 16, 32, 63, 125, or 250 mg/kg in deionized water by
gavage (dosing volume =5 mL/kg body weight)

Mice: 0, 63, 125, 250, 500, or 1,000 mg/kg in deionized water
by gavage (dosing volume=10 mL/kg body weight)

Type and Frequency of Observation
Observed twice daily; clinical findings and body weights were
recorded initially, on day 8, and at the end of the studies.

Method of Sacrifice
CO; asphyxiation

Necropsy
Necropsy performed cn all animals. Organs weighed were the
heart, right kidney, liver, Iung, spleen, rght testis, and thymus.

Same as 16-day studies

Same as 16-day smdies

Same as 16-day studies

Same as 16-day studies

Temperature: 20.6°-23.9° C
Relative humidity: 35%-65%

Room fluorescent light: 12 hours/day
Room air changes: 10/hour

0, 12.5, 25, 50, or 100 mg/kg in deionized water by gavage
(dosing volume =5 mL/kg body weight for rats and 10 mL/kg
body weight for mice)

Observed twice daily; animals were weighed and clinical findings
were recorded initialty, on day 8, and weekly thereafter until the
end of the studies.

Same as 16-day studies

Necropsy performed on ail core study animals. Organs weighed
were the heart, right kidney, liver, lung, right testis, and thymus.
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TABLE 1

17

Experimental Design and Materials and Methods in the Gavage Studies

of Benzyltrimethylammenium Chloride

16-Day Studies

13-Week Studies

Clinical Pathology

Blood was collected from the retroorbital sinus of all rats and
mice surviving to the end of the studies for hiematology and
clinical chemistty.

Hematology: automated and manual hematocrit; hemoglobin
concentration; erythrocyte, reticulocyte, and nucleated
erythrocyte counts; mean cell volume; mean cell hemoglobin;
mean cell hemoglobin concentration; platelet count; and total
leukocyte count and differentials

Clinical chemisiry: urea nitrogen, creatinine, total protein,
albumin, alanine aminotransferase, alkaline phosphatase, creatine
kinase, sorbitol dehydrogenase, serum cholinesterase, erythrocyte
cholinesterase, and bile acids

Histopathology

Complete histopathology was performed on all vehicle conirol
animals, 63, 125, and 250 mg/ke rats, and 125, 250, 500, and
1,000 mg/kg mice. In addition to gross lesions and tissue
masses, the following tissues were examined: adrenal gland,
bone and marrow, brain, clitoral gland, esophagus, gallbladder
{mice), heart, large intestine {(cecum, colon, rectum), small
intestine (duedenum, jejunun, ileum), kidney, liver, lung, lymph
noedes (mandibular and mesenteric), mammary gland (except male
mice), nose, ovary, pancreas, parathyroid gland, pituitary gland,
preputial gland, prostate gland, salivary gland, skin, spleen,
stomach (forestomach and glandular), testis (with epididymis and
seminal vesicle), thymus, thyroid gland, trachea, urinary bladder,
uterus, and Zymbal’s gland (rats).

Sperin Motility and Vaginal Cytology
None

Functional Observation Battery

Atthe end of the study, all surviving rats were subjected to a
functional observation battery. The parameters ¢valuated were
body pasition, activity level, coordination, gait, general behavior,
head-flick, head-searching, compulsive licking or biting.
backward walking, self-mutilation, circling, convulsions,
tremors, lacrimation or chromodactyorthea, salivation,
piloerection, pupillary dilation of constriction, unusual
respiration, diarrhea, excessive or diminished urination, and
vacalization.

Blood was collected from the retroorbital sinus of all special study
rais on days 3 and 21 and from all core study rats sucviving until
the end of the study for hematology and clinical chemistry.
Blood was collected from the retroorbital sinus of all mice
surviving to the end of the study for clinical chemistry.
Hematelpgy: automaled and manual hematocrit; hemoglobin
concentration; erythrocyte, reticulocyte, and nucleated
erythrocyte counts; mean cell volume; mean c2ll hemoglobin;
mean cell hemoglobin concentration; platelet count; and total
leukocyte count and differentials

Clinical chemistry: urea nitrogen, creatinine, total protein,
albumin, alanine aminotransferase, alkaline phosphatase, creatine
kinase, sorbitol dehydrogenase, serum cholinesterase, and bile
acids

Complete histopathology was performed on all core study vehicle
control and 100 mgrkg rats and mice. In addition to gross lesions
and tissue masses, the following tissues were examined; adrenal
gland, bone with marrow, brain, clitoral gland, esophagus,
gallbladder (mice), heart, large intestine (cecum, colon, rectum),
small intestine (duodenum, jejunum, ilewm), kidney, liver, lung,
lymph nodes (mandibular and mesenteric}, mammary gland,
muscle, nose, ovary, pancreas, parathyroid gland, pituitary
gland, preputial gland, prostate gland, salivary gland, spinal cord,
spleen, stomach (forestomach and glandular), testis (with
epididymis and seminal vesicle), thymus, thyroid gland, trachea,
urinary bladder, uterus, and Zymbal’s gland (rats). The lung of
all 50 mg/kg rats was also examined.

At the end of the studies, sperm samples were collected from all
core study male rats and mice in the 0, 25, 50, and 100 mg/kg
groups for sperm motility evaluations. The following parameters
were evaluated: spermatid heads per testis and per gram testis,
spermatid counts, and epididymal spermatozoal motility and
concentration, The left canda epididymis, lefi epididymis, and
left testis were weighed. Vaginal samples were collected for up
to 12 consecutive days prior to the end of the studies from all
core stndy females administered 0, 25, 50, or 100 mg/kg for
vaginal cytology evaluations. The parameiers evalvated were
estrous cycle length and the percentage of cycle spent in the
estrous cycle stages.

Core study rais were sebjecied 1o a functional observation battery
on days 10 and 85. The parameters evaluated were the same as
those evaluated in the 16-day studies.
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STATISTICAL METHODS

Calculation and Analysis of Lesion Incidences
The incidences of lesions presented in Appendix A are given as the number of animals bearing such lesions
at a specific anatomic site and the number of animals with that sitc ¢xamined microscopically. The Fisher

exact test, a procedure based on the overall proportion of affected animals, was used to determine significance
(Gart et al., 1979).

Analysis of Continuous Variables

Two approaches were employed to assess thé significance of pairwise comparisons between dosed and vehicle
control groups in the analysis of continuous variables. Organ and body weight data, which have approximately
normal distributions, were analyzed with the parametric multiple comparison procedures of Dunnett (1955) and
Williams (1971, 1972). Hematology, clinical chemistry, spermatid, and epididymal spermatozoal data, which
have typically skewed distributions, were analyzed wsing the nonparametric multiple comparison methods of
Shirley (1977) and Dunn {1964). Jonckheere’s test (Jonckheere, 1954) was used to assess the significance of
the dose-related trends and to determine whether a trend-sensitive test (Williams® or Shirley’s test) was more
appropriate for pairwise comparisons than a test that does not assume a monotonic dose-retated trend (Dunnett’s
or Dunn’s test). Prior to statistical analysis, extreme values identified by the outlier test of Dixon and Massey
(1951) were examined by NTP personnel, and implausible values were eliminated from the analysis. Because
vaginal cytology data are proportions {the proportion of the observation period that an animal was in a given
estrous stage), an arcsine rransformation was used to bring the data into closer conformance with a normality
assumption. Treatment effects were investigated by applying a multivariate apalysis of variance (Morrison,
1976) to the transformed data to data to test for simultaneous equality of measurements across doses. The
Fisher exact test was used to determine the significance of the functional observation battery data (Gart et al.,
1979).

QUALITY ASSURANCE METHODS

The {3-week studies of benzyltrimethylammonium chloride were conducted in compliance with Food and Drug
Administration Good Laboratory Practice Regulations (21 CFR, Part 58). The quality assurance unit of
Microbiological Associates, Inc., performed audits and inspections of protocols, procedures, data, and reporis
throughout the course of the studies.
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GENETIC TOXICOLOGY

Salmonella typhimurium Mutagenicity Test Protocol

Testing was performed as reporied by Zeiger ef l. (1988). Benzylirimethylammonium chloride was sent o
the laboratory as a coded aliquot from Radian Corporation (Austin, TX). It was incubated with the Salmonelia
typhimurium tester straing TA97, TA98, TA100, and TA 15335, either in buffer or $9 mix (metabolic activation
enzymes and cofactors from Aroclor 1254-induced male Sprague-Dawley rat or Syrian hamster liver) for
20 minutes at 37° C. Top agar supplemented with L-histidine and d-biotin was added, and the contents of the
fubes were mixed and poured onto the surfaces of minimal glucose agar plates. Histidine-independent mutant

colonies arising on these plates were counted following incubation for 2 days at 37° C.

Each trial conmsisted of triplicate plates of concurrent positive and negative controls and five doses of

benzylirimethylammonium chleride. In the absence of toxicity, 10,000 yg/plate was selected as the high dose.

In this assay, a positive response is defined as a reproducible, dose-related increase in histidine-independent
{revertant) colonies in any one strain/activation combination. An equivocal response is defined as an increase
in revertants that is not dose related, is not reproducible, or is not of sufficient magnimde to support a
determination of mutagenicity. A negative response is obtained when no increase in revertant colonies is
observed following chemical treatment. There is no minimum percentage or fold increase required for a

chemical to be judged positive or weakly positive.

Mouse Peripheral Blood Micronucleus Test Protocol

A detailed discussion of this assay is presented by MacGregor et al. (1990). At the end of the 13-week toxicity
study, peripherai blood samples were obtained from male and female mice. Smears were immediately prepared
and fixed in absolute methanol, The methanol-fixed slides were stained with acridine orange and coded. Slhides
were scanned to determine the frequency of micronuciei in 1,000 normochromatic erythrocytes (NCEs) in up

to 10 animals per dose group.

The results were tabulated as the mean of the pooled results from all animals within a treatment group plus or
minus the standard error of the mean. The frequency of micronucleated cells among NCEs was analyzed by
a statistical software package that tested for increasing trend over dose groups with a one-tailed Cochran-
Armitage trend test, followed by pairwise comparisons between each dose group and the control group (ILS,
1990). In the presence of excess binomial variation, as detected by a binomial dispersion test, the binomial

variance of the Cochran-Armitage test was adjusted upward in proportion to the excess variation. In the
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micromucleus test, an individual trial is considered positive if the trend test P value is less than or equal to 0.025
or if the P value for any single dose group is less than or equal to 0.025 divided by the nusnber of dose groups.
A final call of positive for micronucleus induction is preferably based on reproducibly positive trials (as noted
above). Results of the 13-week studies were accepted without repeat tests, because additional test data could
not be obtained, Ultimately, the final call is determined by the scientific staff after considering the results of
statistical analyses, the reproducibility of any effects observed, and the magnitudes of those effects.

Evaluation Protocol

These are the basic guidelines for arriving at an overall assay result for assays performed by the National
Toxicology Program. Statistical as well as biological factors are considered. For an individual assay, the
statistical procedures for data analysis have been described in the preceding protocols. There have been
instances, however, in which multiple aliquots of a chemical were tested in the same assay, and differing
results were obtained among aliquots and/or among laboratories. Results from more than one aliquot or from
more than one laboratory ate not simply combined nto an overall result. Rather, all the data are critically
evaluated, particularly with regard to pertinent protocol variations, in determining the weight of evidence for
an overall conclusion of chemical activity in an assay. In addition to multiple aliquots, the in vitro assays have
another variable that must be considered in arriving at an overall test result. In vitro assays are conducted with
and without exogenous metabolic activation. Results obtained in the absence of activation are not combined
with results obtained in the presence of activation; each testing condition is evaluated separately. The results
presented in the Abstract of this Toxicity Smdy Report represent a scientific judgement of the overall evidence

for activity of the chemical in an assay.
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RATS

16-DAY STUDY

RESULTS

21

All male and female rats in the 125 and 250 mg/kg groups died on day I of the study (Table 2. All other rats
survived to the end of the study. The final mean body weights and body weight gains of dosed males and

females were similar to those of the vehicle controls (Table 2).

TABLE 2

Survival and Body Weights of Rats in the 16-Day Gavage Study of Benzyltrimethylammonium Chloride

Mean Body Weight® (g) Final Weight
Dose Survival® Initial Final Change Relative to Controls
(mg/ke) (%)
Male
0 55 151 + 3 240 + 4 89 +2
16 515 150 + 3 231 %5 8114 96
32 515 147 £ 7 233 + 12 86+ 6 97
63 515 146 + 4 226 + 8 8045 94
125 or5° 150 + 4 — — -
250 ors® 149 + 5 - - -
Female
0 /5 103 + 4 13715 M1
16 515 103 + 3 144 £ 5 41 +2 105
32 5/5 106 +2 142 + 4 36+ 2 104
63 515 103 £ 2 137 & 4 34 12 100
125 o/5¢ 103 + 2 — - -
250 or5° 105 + 4 - — -

)

Number of animals surviving at 16 days/mumber initially in group
Weights and weight changes are given as mean + standard error. Differences from the vehicle contral groups were not significant by

Dunnett’s test. No data were calculated for groups with 100% mortality.

© Day of death: 1
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Chemical-related clinical findings observed in three males and one female administered 125 mg/kg included
abnormal breathing, ataxia, lethargy (males only), nasal and eye discharge, and tremors on day 1; one
63 mg/kg male was also lethargic and had nasal and eye discharge. A functional observation battery was
performed on males and females surviving to the end of the study. All males in the 63 mg/kg group exhibited
salivation (Table B1). Compared to the vehicle controls, incidences of pupillary dilation énd mild tremors were
slightly, but not significantly, increased in 63 mg/kg males. The only chemical-related effect observed in

ferales was salivation in two of five rats in the 63 mg/kg group.

Because of 100% mortality in the 125 and 250 mg/kg groups, no hematology or clinical chemistry evaluations
were performed and no organ weight data were collected for these groups. For the groups with survivors,
there were no treatment-related changes in the hematology, clinical chemistry, or organ weight variables
(Tables Cl and D1). No chemical-related gross or microscopic changes were observed. In some animalg that
died early, necrosis of thymic lymphocytes and pulmonary edema were observed; these were thought to be
stress-related or agonal changes. Based on the 100% mortality observed at 125 and 250 mg/kg, doses of 0,
12.5, 25, 50, and 100 mg/kg were selected for the 13-week gavage study in rats.
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13-WEEK STUDY

One 25 mg/kg and two 100 mg/kg female rats died before the end of the study (Table 3); the deaths of the
100 mg/kg females were considered to be due to pharmacologic effects of benzyltrirnethylaromonium chloride
on the cardiovascular system. All other rats survived to the end of the study. The mean body weight gain of
100 mg/kg males was significantly less than that of the vehicle controls (Table 3 and Figure 1). Chemical-
related clinical findings included nasal and eye discharge in 12.5 (1/10), 25 (6/10), 50 (6/10), and
100 (10/10) mg/kg males and in 50 (6/10) and 100 (6/10) mg/kg females, oral discharge in 50 (2/10) and
100 (3/10} mg/kg males and in 100 mg/kg females (9/10), and tremors in 100 mg/kg males (4/10) and
females (2/10). '

TABLE 3
Survival and Body Weights of Rais in the 13-Week Gavage Study of Benzylirimethylammonium Chlaride

Mean Body Weight” () Final Weight
Dose Survival® Initial Final Change Relative to Controls
(mg/kg) (%)
Male
0 10/10 125 + 4 338 + 8 213 £ 7
12.5 10/10 124 £ 4 337+ 8 213 4+ 6 100
25 10/10 125+ 3 336 + 8 211 £5 59
50 10/10 125+ 4 340 + 3 215 + 4 101
100 10/10 125 + 3 311+ 9 186 4 7+* 92
Female
0 10/10 106 + 3 190 4 3 85+ 12
12.5 10/10 106 % 3 198 + 4 93 +2 104
25 9/10° 104 + 2 193 4 3 88 +2 101
50 10710 107 1 3 192 + 4 85+ 3 101
100 g/10d 107 % 3 187 + 4 81 %2 98

** Significantly different (Pso 01) from the vehicle control group by Dunnett’s test

Number of animals surviving at 13 weeks/number initially in group

Weights and weighi changes are given as mean + standard error, Subsequent calculauons are based on animals surviving to the end of the
study.

Week of death: 12 (gavage accident)

Week of death: 10, 12

b

£
d
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A functional observation battery was conducted on days 10 and 85. Clinical evaluation demonstrated
chromodacryorthea and increased salivation in male and female rats in the 100 mg/kg group on day 85
(Tables 4 and B2). In female rats, slight lacrimation was observed in all dosed groups (30% to 75%) on
day 85. Chemical-related effects on the motor system were evident on day 85 in male and female rats in the
100 mg/kg proups. These effects were characterized by an altered gait {males: 40%; females: 25%) and
mild to severe tremors (males: 50%; females: 63%) and were accompanied by alterations in mofor
coordination and, in some cases, altered body position (males: 40%; females: 38%). Pupillary constriction

was observed in 3 of 10 females in the 50 mg/kg group and 5 of 10 females in the 100 mg/kg group.

TABLE 4

Summary of Functional Observation Batiery for Rats an Day 85 in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride

Vehicle
Control 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg

Male
n 10 10 10 10 10
Body position

Crouched over a Q Q Q 2

Head bobbing 0 0 0 0 2
Coordination of movement

Moderately impaired Q 0 0 0 1

Severely impaitred 0 0 0 0 1
Gait

Hunched or crouched 0 0 0 0 2

Body dragsfis flattened Q | 0 Q 2
Lacrimation or chroemodacryotrhea

Slight 0 0 0 0 5%

Severe 0 1] 0 0 1
Pupillary constriction or dilation

Constricted 0 [¢] 0 0 1
Salivation

Stight 9 1 2 4* 2

Severe 0 0 0 2 Bk
Tremors

Mild 0 4} ¢ 4] 2

Severe whole body 0 0 [¢] 1] 3
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TABLE 4
Summary of Functional Observation Battery for Rats on Day 85 in the 13-Week Gavage Study
of Benzyltrimethylammeonium Chiloride

Vehicle
Control 12.5 mg/kg 25 mg/kg S0mg/kg - 100 mg'kg

Female
o 10 10 9 10 g
Body position

Flattened [\ 0 0 0 1

Crouched over 1] 0 Q 0 2
Coordination of movement

Slightly impaired - 0 0 0 0 3
Gait

Ataxia 0 0 0 0 2
Lacrimation or chromodacryorthea

Slight 0 3 3 4% [
Pupillary constriction or dilation

Constricted 0 0 0 3 q*
Salivation

Slight 1 1 1 0 3

Severe 1] Q 1 1
Tremors

Mild 0 0 0 0 4%

Mild whole body 0 1] 4] 0 1

* Significantly different (P<0.05) from the vehicle control group by the Fisher exact test
*% P<0.01

Significant differences were observed in the hematology and clinical chemisiry variables (Table C2). The
majority of these differences were sporadic or minimal, did not demonstrate a treatment relationship, or were
inconsistent between genders and consequently were not considered to be toxicologically relevant. However,
at week 13, there were very minimal, treatment-related increases in the mean cell volumes of rats. These
increases in mean cell volume, which is an estimate of the average size (expressed as a volume) of a population
of erythrocytes, suggest that the erythrocytes were minimally larger in the dosed animals than in the vehicle
controls. Additionally, females administered 25 mg/kg or greater appeared to have minimally decreased total
protein and albumin concentrations. The biologic significance of the differences in mean cell volumes and
protein concentrations is unknown; because these changes were minimal and no other hematologic, clinical

chemistry, and pathologic alterations occurred, the differences were not considered to be clinically significant,
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Benzylerimethylammonium chloride administration had no effect on the absolute or relative organ weights of
males or females (Table D2). No chemical-related gross or microscopic lesions were observed (Tables Al and
A2). There were no differences in reproductive tissue parameters in males (Table E1). A minimal shortening
of diestrus and prolongation of proestrus occurred in 25 mg/kg females; there was no alteration in the length
of the estrous cyéle (Table E2).
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MICE

16-DAY STUDY

Benzyltrimethylammonium Chleride, NTP TOX 57

All male and female mice in the 250, 500, and 1,000 mg/kg groups and one 125 mg/kg female died on day 1

of the study; all other mice survived to the end of the study (Table 5). The mean body weight gains of females

in the 63 and 125 mg/kg groups were significantly greater than that of the vehicle conirols (Table 5). The final

mean body weights of dosed males and females and mean body weight gains of dosed males were similar to

those of the vehicle controls. Clinical findings accurred sporadically and were not considered to be related to

chemical administration.

TABLE 5

Survival and Body Weights of Mice in the 16-Day Gavage Study of Benzyltrimethylammonium Chloride

Mean Body Weight® (g) Final Weight
Dase Survival® Initial Final Change Relative to Controls
{mg/kg) (%)
Male
¢ 515 23.8 + 0.5 26.4 + 0.7 2.6 + 0.3
63 515 23.8 + 0.6 26.0 £ 0.5 2.2 4£02 98
125 515 23.6 £ 0.4 26.1 + 0.6 2.5 £ 0.4 99
250 0/5° 23.7 + 0.4 - — —
500 0r5° 23.5 £ 0.5 — - -
1,000 0/5¢ 237 + 0.6 - - —
Female
0 5/5 20.0 + 0.4 21.2 £ 0.4 1.2 £ 0.1
63 515 19.2 + 0.5 21.9 + 0.5 2.7 4 0,24+ 103
125 4/5° 19.3 £ 0.5 22.4 4 0.1 2.6 + 0.3%% 105
250 0r/5° 19.6 £ 0.3 - — —
500 or5°¢ 19.7 £ 0.3 — - —
1,000 o5 19.4 + 0.5 — — —

:* Significantly different (P<0.01) from the vehicle control group by Dunnelt’s test

b

Number of animals surviving at 16 days/number initially in group
Weights and weight changes are given as mean + standard error. Subsequent calculations are based on animals surviving to the end of the

study. No data were calculated for gronps with 100% mortality.

¢ Day of death: 1
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Because of 100% mortality in the groups receiving 250 mg/kg or greater, no hematology or clinical chemistry
evaluations were performed and no organ weight data were collected for these groups. For the groups with
survivors, there were no treatment-related changes in hematology or clinical chemistry variables (Table C3).
For 125 mg/kg females, the absolute liver weight was significantly preater and the relative lung weight was
significantly less than those of the vehicle controls (Table D3). No chemical-related gross or microscopic
changes were observed. Pulmonary congestion and edema were observed in some animals that died early and
were interpreted to be an agonal change. Based on the 100% mortality observed at 250 mg/kg and greater,
doses of 0, 12.5, 25, 50, and 100 mg/kg were selected for the 13-week gavage study in mice,
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13-WEEK STUDY

Oune male and one female in the 100 mg/kg groups died before the end of the study; the deaths were the result
of pharmacologic effects of benzyltrimethylammonium chleride on the cardiovascular system (Table 6). All
other mice survived until the end of the study. Final mean body weights and body weight gains of dosed males
and females were similar to those of the vehicle controls (Table 6 and Figure 2). Beginning at week 10,
hyperactivity was observed in 100 mg/kg females immediately following administration of
benzyltrimethylammenium chloride. However, the hyperactivity diminished within an hour after dosing. No

other clinical findings were observed.

TABLE 6
Survival and Body Weights of Mice in the 13-Week Gavage Study of Benzyltrimethylammaonium Chleride

Mean Body Weight® (g) Final Weight
Dose Survival® Initial Final Change Relative to Controls
(mg/kg) (%)
Male
0 10710 24.4 + 0.5 34.9 £ 0.7 10.6 £ 0.5
12.5 10/10 24.3 & 0.5 34.9 & 1.0 10.6 + 0.5 100
25 1010 24.3 + 0.5 34.5 £ 0.6 10.1 £ 0.5 %9
50 10710 24.6 £ 0.5 34.8 £ 0.9 10.2 £ 0.5 100
100 9/10° 24.4 £ 0.5 33.9 4 0.9 9.4 + 0.4 97
Female
0 10/10 19.3 £ 0.4 29.1 £ 1.0 9.8 + 0.8
12.5 10710 19.2 + 0.4 29.9 + 0.9 16.6 + 0.7 103
25 10710 18.4 + 0.4 28.7 + 0.9 10.2 + 0.7 98
50 10710 19.2 £ 0.6 292 + 1.3 10.0 + 0.8 100
100 %108 18.7 £ 0.4 282 4+ 0.9 9.3 + 0.7 97

Number of animals surviving at I3 weeks/number initially in group

Weights and weight changes are given as mean % standard error. Subsequent calculations are based on animals surviving {o the end of the
siudy. Differences from the vehicle control groups were not significant by Dunnett’s test.

Week of death: ¢

4 Week of death: 6

o
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In male mice, kidney weights were increased in the 50 mg/kg group, and the relative kidney weight was also
increased in the 100 mg/kg group (Table D4). Relative heart weights were increased in the 25 mg/kg or
greater males. However, no chemical-related gross or microscopic lesions were observed (Tables A3 and A4).
Males administered 25 mg/kg or greater had minimally decreased total protein concentrations (Table C4), The
biologic significance of the protein concentration difference was unknown; because the change was minimal
and no other clinical chemistry and pathologic alterations occurred, this difference was not considered to be
clinically significant. No treatment-related differences were detected in reproductive tissue evaluations or

estrous cycle characterizations (Tables E3 and E4).

GENETIC TOXICOLOGY

Benzyltrimethylammonium chloride (100 to 10,000 pg/plate) was not mutagenic in Sabnonella typhimurium
strain TA97, TA98, TA100, or TA1535 with or without induced rat or hamster liver §9 metabolic activation
enzymes (Zeiger ef al., 1988; Table F1). Slight toxicity was noted at the two highest concentrations tested in
all four strains. In vivo, benzyltrimethylammonium chloride induced a significant dose-related increase in the
frequency of micronucleated normochromatic erythrocytes in the peripheral blood of male and female mice
administered 12.5 to 100 mg/kg by gavage for 13 weeks (Table F2). Micronuclcus analyses yielded positive
trends (P<0.025) for both the male and female data, but only the highest dose tested in males and females

produced an increase in micronuclei that was significantly different from the control frequency (P<0.006).
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DISCUSSION

Benzylirimethylammonium chloride is widely used in the chemical, textile, and rubber industries (USEPA,
1950). 1t was rominated for toxicity testing by the Nationai Institute of Environmental Health Sciences because
of its high production volume, potential for occupational exposure, and the paucity of toxicity information

concerning the chemical.

Based on the doses at which mortality occurred in the 16-day studies, rats and mice appear to be equally
sensitive to benzyltrimethylammonium chloride. On day 1 of the studies, 100% mortality occurred in 125 and
250 mg/kg male and female rats and in-250, 500, and 1,000 mg/kg male and female mice; one of five
125 mg/kg female mice died. The high rate of mortality in rats and mice in the 16-day studies combined with
the absence of an identifiable target organ for benzyltrimethylammonium chloride toxicity suggests that the
cause of death was the result of a pharmacologic effect. The differences in lung and liver weights in
125 mg/kg female mice in the 16-day study were not associated with gross or histologic changes and,
accordingly, were not considered to be related to chemical administration. Benzyltrimethylammonium chloride
mimics the action of acetylcholine by activating the muscarinic and nicotinic receptors and was shown o be
a vasodepressor that could lead to total cardiovascular collapse (Hume and Holland, 1965; Hamilion and
Rubinstein, 1968; Gosselin et al., 1984). The cholinergic activity of benzyltrimethylammonium chloride in
rais in the 16-day study was evidenced by salivation. Benzyltrimethylammonium chloride was four times more
active than acetylcholine in its ability to induce salivation in dogs (Long ef al., 1965). However, pupillary
dilation was observed in 63 mg/kg male rats but not in females and therefore was not constdered to be related

to chemical administration. Neither salivation nor pupillary constriction occurred in dosed mice.

The NTP also conducted 14-day dermal studies (unpublished) of benzyltrimethylammonium chloride. Male
and female F344/N rats were adininistered 0, 11.9, 39.6, or 118.8 mg per day (equivalent to 0, 170, 340, or
680 mg/kg per day for males and 0, 260, 520, or 860 mg/ke per day for females), and B6C3F, mice were
administered 0, 3.96, [1.9, or 39.6 mg per day (equivalent to 0, 385, 790, or 1,580 mg/kg per day for males
and 0, 450, 900, or 1,800 mg/kg per day for females). Results of these dermal studies were similar to those
of the 16-day gavage studies except that the animals were more sensitive {0 toxic effects following gavage
administration. Deaths, ataxia, and tremors occurred in rats administered 118.8 mg and mice administered

39.6 mg; these doses were 1.5 to 3.5 orders of magnitude greater than the doses used in the gavage studics.
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This difference in sensitivity is supported by the findings of Sanders et al. (1995), which showed that

benzylirimethylammoninm chioride was pootly absorbed from the skin of ras and mice.

Based on the mortality in the 16-day studies, doses of 0, 12.5, 25, 50, and 100 mg/kg were administered i
deionized water by gavage to rats and mice in the 13-week studies. Three female rats and one male and one
female mouse died before the end of the studies. There were no significant differences in final mean body
weights of dosed male or female rats or mice compared to the vehicle controls, Because the changes in kidney
and heart weights observed in 50 and 100 mg/kg male mice were not associated with gross or histopathologic
changes, these effects were not considered to be relat_ed to chemical administration. Clinical findings and
functional observations in 100 mg/kg rats included eye, nasal, and oral discharges, lacrimation or
chromodacryorthea, salivation, tremors, pupillary constriction, and impaired coordination. Between 10 and
13 weeks of dosing, female mice displayed increased activity levels immediately following dosing at
100 mg/kg; the activity level returned to normal levels within 1 hour. The cholinergic nature of these effects
suggest an acetylcholine-mimicking activity of benzylttimethylammoniwm chloride (Long etal. , 1965; Strycker
and Long, 1969).

Significant decreases in total serum protein concenirations were observed in 25 and 50 mg/kg female rats on
day 3, in 25, 50, and 100 mg/kg female rats at week 13, and in 25, 50, and 100 mg/kg male mice at week 13,
The biological significance of this decrease is unknown because the effect was minimal in magnitude and was
not accompanied by other clinical or pathologic alterations. In addition, total serum protein concentrations of
all dosed groups fell within control values reported for rats (7.52 + 0.20 g/dL) and mice (2.73 + 0.30 g/dL);
it is therefore unlikely that the decrease was due to chemical administration (Kaneko, 1989). Similarly, the
increase in the mean cell volumes was considered biologically insignificant because the effect was minimal in
magnitude and was not accompanied by hematologic or pathologic alterations. In the 16-day study, edema was
observed in the lung of 250 mg/kg female rats and was considered secondary to lethality induced through
cholinergic stimulation., Lung edema is likely to be the result of a decreased heart rate leading to reduced blood
pressure and the force of contraction prior to death. No histopathologic changes that could be attributed to

benzylirimethylammonium chloride administration were observed in rats or mice.

Benzyltrimethylammonium chloride was not mutagenic in Sabnonelle typhimurium strains TA97, TA9S8,
TA100, and TAI535, with or without 89 metabolic activation enzymes (Zeiger ef al., 1988). HoWever, it did
induce significant increases in the frequency of micronucleated normochromatic erythrocytes in peripheral
blood of male and female mice in the 13-week study. Elevated micronucleus frequencies were observed in

male and female mice administered 50 mg/kg or greater, although statistically significant increases were seen
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only at 100 mg/kg. The observation of micronucleus induction suggests that benzylirimethylammonivm
chloride induced chromosomal damage in maturing erythrocytes in the form of breakage and/or mitotic
disruption leading to numerical aberrations (chromosome loss). No alteration in the percentage of
normochromatic erythrocytes in the blood was observed in male or female mice, indicating no overt toxicity

to the bone marrow and no stimulation of erythropoiesis.

"Based on the mortality observed in the 16-day and 13-week studies, rats and mice appeared to be equally

sensitive to benzyltrimethylammonium chloride. The minimally toxic dose for rats and mice was estimated to
be 50 mg/kg.
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TABLE Al

TABLE A2

TABLE A3

TABLE A4

APPENDIX A

SUMMARY OF NONNEOPLASTIC LESIONS

IN RATS AND MICE

Summary of the Incidence of Nonneoplastic Lesions in Male Rats
in the 13-Week Gavage Study of Benzyltrimethylammonium Chloride .......
Summary of the Incidence of Nonneoplastic Lesions in Female Rats

in the 13-Week Gavage Study of Benzyltrimethylammenium Chloride .. ... -
Summary of the Incidence of Nonneoplastic Lesions in Male Mice

in the 13-Week Gavage Study of Benzyltrimethylammenium Chloride
Summary of the Incidence of Nonneoplastic Lesions in Female Mice
in the 13-Week Gavage Study of Benzyltrimethylammonium Chloride

ooooo

------------

------------
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TABLE Al
Summary of the Incidence of Nonneoplastic Lesions in Male Rats in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride®

Vehicle Control 12.5 mg/kp 25 mg/kg S0 mgikpg 100 mp/kg
Disposition Summary
Animals initially in study 10 10 10 10 10
Survivors .

Terminal sacrifice 10 10 10 10 10
Animals examined microscopically 10 2 1 10 10
Alimentary System
Liver (10) (2) (10}

Inflammation, focal 4 (40 %) 5 (50%)

Hepatocyte, centrilobular,

vacuolization cytoplasmic 1 (10%})
Cardiovascnlar System
Heant (10) (10)

Inflammation, focal 8 (80%) 5 (350%)
Endocrine System
Pituitary gland (10) (10)

Cyst 1 (10%) 1 (10%)
Thyroid gland (1) (10}

Follicle, cyst 2 20%) 1 (10%)
General Body System
None
Genital System
Epididymis (10) I (10)

Inflammation, focal,

granulomatous 1 (100%)
Prostate (10} [414))

Infiltration cellular, focal,

lymphocyte 1 (10%)

Inflammation 1 (10%}
Testes (10} 4)) 611}

Atrophy 1 (100%)

Hematopoietic System i
Spleen {10y am
Hematopoietic cell proliferation 3 (30%) 4 (40%)

Integumentary System
None
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TABLE Al
Summary of the Incidence of Nonneoplastic Lesions in Male Rats in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride

Yehicle Control  12.5 mg/kg 25 mg/kg S0 mg/kg 100 mg/kg

Musculoskeletal System

None

Nervous System

None

Respiratory System

Lung (10} (19 ’ (1)
Inflammation, focal 6 (60%) 1 (20%) 5 (50%)

Nose (10} . (10}
Inflammation 2 (20%)

Special Senses System

None

Urinary System

Kidney (10} (1) (m
Renal tubule, hemorrhage, focal 1 (10%)

4 Number of animals examined microscopically at the site and the pumber of animals with lesion
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TABLE A2

Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 13-Week Gavage Study
of Benzylirimethylammoninm Chloride®

Vehicle Control 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg

Disposition Summary

Animals initially in study 10 10 10 10 10

Early death
Accidental death 1
Natural deaths ' 2

Survivors .

Died last week of study i
Terminal sacrifice 10 10 g 9 8

Animals examined microscopically 10 3 2 10 10

Alimentary System

Liver {10y n (§}] (10}
Inflammation, focal 5 (50%) 4 (40%)
Hepatocyte, centrilobular,

vacuolization cytoplasmic 1 (100%)

Mesentery [¢8] (1)

Fat, necrosis . 1 {100%) 1 (100%)

Pancreas {10y (45 (10)
Acinus, atrophy 1 (10%)
Acinus, degeneration, focal 1 (10%)

Cardiovascular System

Heart (10 (1 . (10}
Inflammation, focal 5 (50%) 1 (100%) 4 (40%)

Endocrine System

Pituitary gland (10) (10}

Pars distalis, cyst 1 (10%)

Thyroid gland (10} 1) (10}
Follicle, cyst 1 (10%)

General Body System

None

Genital System

Uterus (10} ) m 1) (1
Bilateral, cyst 2 (100%) 1 (100%)

Bilateral, dilatation 2 (20%) 2 (20%)

Hematopoietic System

Spleen (10} (1) am
Hematopoietic cell proliferation 1 (10%) 1 (100%)
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TABLE A2

Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 13-Week Gavage Study

of Benzylirimethylammonium Chloride

Vehicle Control .  12.5 mg/kg 25 mg/kg 50 mg/kg 160 mg/kg

Integumentary System

None

Musculoskeletal System

None

Nervous System

None

Respiratory System

Lung (10) (¢Y) (10 10y
Congestion ’ 1 (10%)
Inflammation, focal 3 (30%) 1 (100%) 3 (30%) 6 (60%)

Nose () (10
Inflammation, chronic active 1 (10%)

Special Senses System
None

Urinary System
None

4 Number of animals examined microscopically at the site and the number of animals with lesion
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TABLE A3

Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride*

Vehicle Control 12.5 mgikg 25 mg/kg 50 mg/kg 100 mg/kg

Disposition Summary ’
Animals initially in study 10 i0 10 L0 10
Early death

Natural death I
Survivors

Died last week of stndy 1

Terminal sacrifice 10 10 10 9 9

Animals examined microscopically 10 10

Alimentary System
Liver {1 - (10)
Inflammation, chronic, focal 1 (10%)
Hepatocyte, centrilobular,
hypertrophy 3 (30%) 3 (30%)
Salivary glands (10 (10)
Infiltration cellular, focal,
Iymphocyte 1 (10%)

Cardiovascular System
None

Endocrine System
Adrenal cortex (1) aom
Capsule, hyperplasia, focal 1 (10%)

Genexal Body System
None

Genital System
Prostate (10) (10)
Infiltration cellular, lymphocyte 1 (10%)

Hematopoietic System

Spleen (10) (10)
Hematopoietic cell proliferation 1 (10%) 1 (10%)
Lymphoid follicle, hyperplasia 2 (20%)

Integumentary System
None

Musculoskeletal System
Nene
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TABLE A3
Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride

Vehicle Control 12,5 mg/kg 25 mg/kg 50 mg/keg 100 mg/kg

Nervous System
None

Respiratory System
None

Special Senses System
None

Urinary System
None

? Number of animals examined microscopically at the site and the number of animals with lesion
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TABLE A4
Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride?

Vehicle Control 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg
Disposition Summary
Animals initially in study 10 10 10 10 10
Eatly death
Natural death |
Survivors
Terminal sacrifice 10 10 10 10 9
Animals examined microscopically 10 10
Alimentary System
Liver {10y (10}
Inflammation, chronic, focal 1 (109%)
Necrosis, focal 2 (20%) 1 (10%)
Hepatocyte, centrilobular,
hyperirophy 3 (30%) 3 (30%)
Cardiovascular Sysiem
None
Endocrine System
Adrenal cortex (10) (10}
Bilateral, capsule, hyperplasia,
focal 5 (50%) 5 (50%)
Capsule, hyperplasia, focal 1 (10%)
Thyroid gland ae . {13
Ultimobranchial cyst 1 (10%}
General Body System
None
Genital System
Ovary 10y . (m
Hemorrhage 1 (10%)
Uters [$L)] {10
Endometrium, hyperplasia, cystic 3 (30%)
Hematopoictic System
Lymph node, mandibular 10) ()]
Hemorthage 1 (10%)
Hyperplasia, lymphoid 1 (10%)
Lymph node, mesenteric (10) (¢I)]
Hypesplasia, lymphoid 1 (10%)
Spleen (10) (10
Hematopoietic cell proliferation 1 (10%) 3 (30%)
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TABLE A4
Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride )

Vehicle Control 12.5 mg/kp 25 mg/ke 50 mg/kg 100 mg/kg

Integumentary System
None

Musculoskeletal System
None

Nervous System
None

Respiratory Sysiem
Lung (10) [oL0)]
Interstitivm, inflasamation, ’
chronic 1 {10%) 2 (20%)
Nose {10) 1o
Olfactory epithelinm, cytoplasmic
alteration [ (10%)

Special Senses System
None

Urinary System
Urinary bladder (10) (10)
Infiltration cellular, [ymphocyte 1 (10%)

2 Number of animals examined niicroscopically at the site and the number of animals with lesion

98




C-1

APPENDIX C

HEMATOLOGY AND CLINICAL CHEMISTRY

TABLE C1
TABLE C2
TABLE C3

TABLE C4

RESULTS

Hematology and Clinical Chemistry Data for Rats in the 16-Day Gavage Study

of Benzyltrimethylammonium Chloride .......... e rereaare e seee.. C2
Hematology and Clinical Chemistry Data for Rats in the 13-Week Gavage Study

of Benzyltrimethylammonium Chloride ........cciiicinninincnnennrnans . C4
Hematology and Clinical Chemistry Data for Mice in the 16-Day Gavage Study

of Benzylirimethylammonium Chloride ..........iviiiiinnirieansnnenn C-10
Clinical Chemistry Data for Mice in the 13-Week Gavage Study

of Benzyltrimethylammonium Chloeride

99



TABLE C1

Benzyltrimethylammonium Chloride, NTP TOX 57

Hematology and Clinical Chemistry Data for Rats in the 16-Day Gavage Study
of Benzylirimethylammonium Chloride®

Vehicle Control 16 mg/kg 32 mg/kg 63 mg/kyg

Male
n 5 5 5 5
Hematology
Automated hematocrit (%) 40.4 + 0.6 40.3 + 0.6 40.7 £ 1.0 40.3 + 0.4
Manual hematocrit (%) 45.4 £ 0.7 45.8 + 0.7 45.8 + 1.2 454 + 0.5
Hemoglobin (g/dL} 15.0 4 0.3 15.1 £ 0.1 15.1 £ 0.3 - 14.8 £ Q.1
Erythrocytes (106/uL) 7.06 £ 0.10 7.08 £ 0.12 7.13 + 0,20 6.99 & 0.11
Reticulocytes (10%/:L) 0.29 + 0.02 0.24 + 0.06 0.25 4 0.04 0.46 + 0.13
Nucleated erythrocytes/ 100 lenkocytes .40 £ 0.25 0.40 + 0.25 0.20 + 0.20 0.40  0.25
Mean celi volume {fL) 57.1 £ 0.2 56.9 + 0.3 57.1 £ 0.3 57.6 £ 0.5
Mean cell hemoglobin (pg) 21.2 £ 0.1 21.3 £ 0.3 213 £0.2 213 £02
Mean cell hemoglobin ’

concentration (g/dL) 371+ 0.2 374 £ 0.5 373 £0.3 36.8 £ 0.2
Platelets (IDSIFL) 838.4 £ 15.1 820.0 £ 34.2 857.4 4 21.1 774.0 + 9.4
Leukocytes (1031',uL) 9.10 1 0.32 8.42 +0.18 8.88 1 0.55 9.06 £ 0.40
Segmented neutrophils (103.f;;L) 0.86 + 0.16 0.82 + 0.14 0.82 + 0.14 1.00 £+ 0.14
Lymgphocytes (10°/uL) 8.06 £ 0.31 7.38 + 0.26 7.91 £ 6.35 7.63 + 0,26
Monocytes (10°/:1,) 0.07 + 0.05 0.20 £ 0.09 0.10 4 0.06 0.37 £ 0.12
Eosinophils (IOBIyL) 0.12 + 0.06 0.02 + 0.02 0.06 + 0.04 0.06 + 0.04
Clinical Chemistry
Urea nitrogen (mg/dL) 24.0 £ 0.5 25.8 +£ 04 23.0 £ 0.7 25.0 £ 0.5
Creatinine (mg/dL} 0.70 + 0.00 0.70 + 0.00 0.70 £ 0.060 0.70 & 0.00
Total protein (g/dL} 6.6 0.2 6.3 + 0.1 6.6 + 0.1 6.2 x 0.1
Albumin (g/dL) 4.8 £ 0.1 4.7 + 0.1 4.7 £ 0.1 4.6 £ 0.1
Alanine aminotransferase ([UfL) 48 £ 1 56 + 4 43 + 1 43 £ 4
Alkaline phosphatase (IU/L) 545 + 15 553 + 13 566 + 16 559 + 13
Creatine kinase (IU/L} 440 & 81 542 & 147 505 + 81 444 £ 79
Sorbitol dehydrogenase (I1U/L) 33+2 32+3 31 +£2 42
Serum cholinesterase (IU/L) 676.8 + 28.8 753.2 £ 13.5 738.4 + 23.4 789.0 & 39.7#
Erythrocyte cholinesterase (IU/L) 530.2 £+ 143.6 726.4 + 113.2 694.4 &+ 121.9 726.6 + 71.4
Bile acids (umol/L} 28.3 4+ 4.5 28.6 £ 4.0 39.9 + 7.2 34.5 + 5.1
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Benzyltrimethylammonium Chloride, NTP TOX 57

TABLE C1

Hematology and Clinical Chemistry Data for Rats in the lﬁ-bay Gavage Study
of Benzyltrimethylammonium Chloride

Vehicle Control 16 mg/kg 12 mgfkg 63 mg/kg

Female
n 5 5 5 5
Hematology
Automated hematocrit (%) 44.5 £ 0.4 42.6 + 0.8 42.5 + 0.4 442 + 1.1
Manual hematocrit (%) 46.4 + 0.4 45.0 £ 0.5 44.8 + 0.4 46.2 £ 0.9
Hemoglobin {g/dL) 15.6 £ 0.1 15.2 4 0.2 15.0 + 0.1 157 £ 0.3
Erythrocytes {10%/:L) 7.59 4 0.08 7.24 £ 0.13 7.20 # 0.06 7.58 + 0.20
Reticulocytes (IOGI;;L) 0.20 £ 0.03 0.22 + 0.03 0.18 3 0.02 0.23 £ 6.03
Nucleated erythrocytes/ 100 leukocytes 0.00 + 0.00 0.80 + 0.37 0.20 1+ 0.20 0.00 + 0.00
Mean cefl volume (fL) 58.6 £ 0.2 58.9 + 0.1 59.1 £ 0.2 58.3 4 0.3
Mean cell hemoglobin (pg) 20.6 0.2 210 £0.2 20.8 + 0.1 20.7 £ 0.2
Mean cell hemoglobin

concentration (g/dL) 352 £ 0.3 35.7 £ 0.4 35.2 103 355+ 02
Platelets (10°/uL} 714.8 + 13.5 755.2 + 23.9 763.2 + 14.2 710.0 + 23.9
Lenkocytes (10%/21) 9,28 + 0.50 9.46 + 0.19 9.38 + 0.93 8.24 + 0.30
Segmented neutrophils (1031',uL) 1.30 £ 0.26 1.21 4+ 0.22 1.17 + 0.23 0.77 + 0.18
Lymphocytes (10°/uL) 7.72 £ .37 7.89 + 0.27 8.05 +0.84 7.32 4+ 0.44
Monocytes (10°/uL) 0.19 % 0.05 0.27 £ 0.05 0.13 + 0.04 0.09 + 0.05
Eosinoghils (10*/xL) 0.07 + 0.03 0.10 £ 0.03 0.04 + 0.02 0.06 + 0.02
Clinical Chemistry
Urea nitrogen (mg/dL}) 23.8 + 04 23.6 +£ 0.2 226+ 13 224 + 0.8
Creatinine (mg/dL) 0.7¢ + 0.00 0.68 + 0.02 0.66 £+ 0.02 0.66 + 0.04
Total protein (g/dL) 6.0 + 0.1 6.0 + 0.1 5.8+ 0.1 6.0 + 0.1
Albumin (g/dL) 4.5 £ 0.1 4.5 £ 0.1 4.3 + 0.1 4.4 + 0.1
Alanine aminotransferase (1U/L) 40 £ 2 3741 37x2 37+ 1
Alkaline phosphatase (IU/L} 505 4+ 8 490 + 18 501 + 31 5181+ 9
Creatine kinase (JU/L} 432 + 61 272 4 32 421 £ 70 378 4 86
Sorbitol dehydrogenase (IU/L} 3041 28+ 0 27 42 26 +1
Serum cholinesterase (IU/L) 2,364.0 + 120.6 2,577.8 + 189.9 2,061.0  123.8 2,138.4 + 223.7
Erythrocyte cholinesterase (IU/L) 673.8 + 175.9 400.6 + 164.4 1,185.8 £ 193.3 819.2 4 204.7
Bile acids (umol/L) 29.2 + 2.9 314 +5.2 28.5 5.0 28.9 + 6.2

*  Significantly different (P<0.05) from the vehicle control group by Dunn’s test

2 Mean + standard error. Statistical tests were performed on unrounded data, No data are available for the 125 and 250 mg/kg groups due

to 100% monality.
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C-4 Benzyltrimethylammonium Chioride, NTP TOX 57

TABLE C2
Hematology and Clinical Chemistry Data for Rats in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride®

Vehicle Control 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg

Male
n

Day 3 10 10 10 10 10

Day 21 10 10 10 10 10

Week 13 10 9 10 10 10
Hematology
Automaied hematocrit (%)

Day 3 38.4 4+ 0.5 39.0 + 0.6 37.9 4 0.4 38.7 £ 0.4 39.1 £ 0.7

Day 21 44.3 + 0.4 44.3 + 0.4 44.1 + 0.3 44.8 £ 0.5 43.5 £ 0.7

Week 13 46.8 + 0.4 48.5 + 0.3* 47.9 + 0.5 46.5 + 0.5 46.5 + 0.4
Manual hematocrit (%)

Day 3 42.2 4 0.7 41.5 1+ 0.7 41.2 + 0.4 43.1 £ 0.4 42,5 + 0.8

Day 21 47.7 £ 0.5 47.5 + 0.7 47.0 £ 0.5 48.0 1 0.6 47.6 £ 0.6

Week 13 489 £ 0.4 50.0 £ 0.4 495 + 0.4 48,7 £ 0.5 48.9 + 0.4
Hentoglobin (g/dL) :

Day 3 13.7 £ 0.2 13.3 + 0.2 13.5 £ 0.1 13.3 £ 0.1 138+ 02

Day 21 15.4 + 0.1 15.6 + 0.1 15.5 £ 0.1 15.6 £ 0.1 154 + 0.2

Week 13 15.8 + 0.1 15.9 + Q.1 16.0 + 0.1 i5.8 £ 0.2 15.8 + 0.1
Erythrocytes (10%L) -

Day 3 6.27 + 0.07 6.33 + 0.09 6.18 1 0.06 6.28 + 0.05 6.36 + 0.12

Day 21 7.25 £ 0.08 7.31 4+ 0.06 7.34 £ 0.05 7.28 £ 0.08 7.09 £ 0.10

Week 13 8.96 + 0.07 9.08 + 0.06 9.03 £+ 0.09 8.71 £+ 0.0% 8.67 + 0.06*
Reticulocytes (IOGI,uL)

Day 3 0.53 1 0.03 0.58 + 0.02 0.54 £ 0.04 0.50 + 0.02 0.55 + 0.03

Day 21 0.24 + 0.01 0.23 £ 0.01 0.20 £ 0.02* 0.20 £ 0.01*+* 0.21 £ 0.01**

Week 13 0.21 £ 0.01 0.24 4+ 0.02 0.24 1 0.01 0.22 + 0.01 0.22 + 0.01
Nucleated erythrocytes {10%/u:L)

Day 3 0.17 + 0.05 0.13 + 0.06 0.12 + 0.0% 0.16 + 0.02 0.13 + 0.03

Day 21 0.05 £ 0.03 0.04 & 0.03 0.01 + 0.01 0.06 &+ 0.03 0.07 + 0.03

Week 13 0.02 + 0.02 0.04 + 0.03 0.00 + 0.00° 0.02 + 0.02° 0.00 + 0.00
Mean cell volume (fL)

Day 3 61.2 4 03 61.5+ 03 61.3 £ 0.3 61.6 £ 0.2 61.4 4+ 0.2

Day 21 61.0 + 0.4 60.7 + 0.4 60.0 4 0.3 61.6 + 0.4 61.3 £ 0.3

Week 13 52.2 £ 0.2 53.4 + 0.1%+ 53.0 £ 0.2%* 53.4 4 0.2% 53.6 & O.1+*
Mean cell hemoglobin (pg)

Day 3 21.8 £ 0.1 21.8 £ 0.2 21.8 £ 0.1 22.0 £ 0.1 217 £ 0.1

Day 21 21.2 1 0.2 21.3 £ 0.1 21.1 £ 0.1 214 + 0.1 21.7 + 0.1

Week 13 17.6 £ 0.1 17.5 £ 0.1 17.7 + 0.1 18,1 4 0.1%* 18.2 £ G.1%*
Mean cell hemoglobin concentration (g/dL)

Day 3 35.6 £ 0.1 35.5 £ 0.2 357 4+ 0.2 357 + 0.2 354 £0.2

Day 21 34.8 £ 0.3 35,1 +£0.2 352 +£ 0.2 34,8 +£ 0.3 35.4 4 0.2

Week 13 33.7+ 0.2 32.8 £ 0.2% 334 4+ 0.3 33.9 +£ 0.2 340 £ 0.2
Platelets (10°/pL)

Day 3 1,091.1 + 30.5 [,086.9 + 25.3 1,080.6 4 14.8 1,025.7 &+ 11.2 1,069.5 £ 26.3

Day 21 793.1 + 19.9 807.4 £ 8.6 820.8 + 10.4 824.7 + 20.0 838.7 4 28.7

Week 13 649.8 £ 10.3 640.6 + 9.7 646.3 + 10.8 641.4 + 6.6 633.7 + 13.7
Leukocytes (10*/xL)

Day 3 8.09 £ 0.28 8.49 + 0.24 7.70 + 0.24 7.89 + 0.22 8.91 £ 0.54

Day 21 11.03 + 0.41 12.07 £ 0,30 10.78 £+ 0.45 10.78 £ 0.25 10.90 4 0.59

Week 13 1.96 + 0,53 12.60 + 0.61 11.90 + 0.38 12.86 + 0.60 11.67 4 0.36
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Benzyltrimethylammoninm Chloride, NTP TOX 57 C-5
TABLE C2
Hematology and Clinical Chemistry Data for Rats in the [3-Week Gavage Study
of Benzyltrimethylammeonium Chloride
Vehicle Control 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg
Male (continued)
h11
Day 3 10 10 10 10 10
Day 21 10 10 10 10 10
Week 13 10 9 10 10 15
.Hematology (continued)
Segmented neutrophils (10%/uL)
Day 3 1.28 4+ 0.21 1.14 + 0.07 0.96 + 0.11 0.10 4 0.11 1.14 4 0.08
Day 21 1.17 + 0.07 1.37 £ 0.19 1.I8 + 0.14 1.35 £ 0.12 1.15+0.14
Week 13 2,13 £ 0.17 1.59 + 0.11* 1.56 + 0.16*" 1.54 + 0.20* 1.25 + 0.18%*
Lymphocytes (1O3IyL)
Day 3 6.69 £ 0.32 7.18 £ 0.19 6.64 £+ 0.27 6.72 + 0.18 757 + 0.49
Day 21 9.55 £+ 0.43 10.16 + 0.25 9.17 + 0.41 9.01 + 0.27 9.49 + 0.47
Week 13 9.06 £ 0.43 10.35 4- 0.65 9.82 + 0.42° 10.20 + 0.').61b 9.97 £ 0.50
Atypical lymphocytes (10%/:L)
Day 21 0.04 + 0.03 0.06 + 0.05 0.00 £ 0.00 0.03 + 0.02 0.00 £ 0.00
Week 13 0.22 + 0.09 0.12 + 0.05 0.18 + 0.06" 0.19 + 0.09" 0.16 + 0.07
Monocytes (10%/uL}
Day 3 0.09 4 0.04 0.14 £ 0.06 0.08 + 0.02 0.14 + 0.05 0.19 + 0.04
Day 21 0.22 £ 0.07 0.44 4 0.09 0.37 £ 0.09 0.36 + 0.07 0.24 + 0.1¢
Week 13 0.46 £ 0.12 0.35 4 0.07 0.18 + 0.05° 0.53 + lf}.l()‘:l 0.21 + 0.04
Eosinophils (10%/:L) .
Day 3 0.02 % 0.01 0.02 + 0.01 0.03 £ 0.02 0.02 + 0.02 0.01 £ 0.01
Day 21 0.05 £ 0.04 0.02 4+ 0.02 0.04 £+ 0.02 0.04 3 0.02 0.01 £ 0.01
Week 13 0.08 + 0.03 0.16 + 0.04 0.12 0.04° 0.11 0-04" 0.07 + 0.03
Clinical Chemistry
Urea nitrogen (mg/dL)
Day 3 20.1 + 0.6 19.3 + 0.4 19.4 + 0.3 19.8 + 0.3 19.2 + 0.3
Day 21 224 % LS 214 1 0.5 20.9 £ 0.3 234 & 1.8 21.8 + Q.5
Week 13 23.5 £ 0.5 24.2 £ 1.3 23.6 + 0.6 22.6 £ 0.3 22.3 + 0.6
Creatinine (mg/dL)
Day 3 0.58 + 0.01 0.59 + 0.01 0.58 + 0.01 0.56 + 0.02 0.57 + 0.02
Day 21 0.68 4 0.01 0.67 + 0.02 0.68 + 0,01 0.67 + 0.02 0.67 £ 0.02
Week 13 0.66 + 0.02 0.69 £ 0.01 0.70 4 0.02 0.68 + 0.01 0.67 + 0.02
Total protein (g/dL)
Day 3 5.7 +£0.1 5.8+ 0.1 57401 5.6 £ 0.1 57+0.1
Day 21 6.2 £ 0.1 6.2 4+ 0.1 6.2 £ 0.1 6.2 + 0.1 6.2 £ 0.0
Week 13 6.8 + 0.1 6.8 £ 0.1 7.0 £ 0.1 6.7 £ 0.1 6.7+ 0.1
Albumin (g/dL) :
Day 3 4.3+ 00 4.4 + 0.0 4.3 £ 0.1 4.2 + 0.1 4.3 + 0.1
Day 21 4.6 £ 0.1 4.5 + 0.0 4.5 + 0.0 4.6 + 0.1 4.6 4+ 0.1
Week 13 5.0 £0.0 5.0 +£0.1 5.0 £ 0.0 4,9 4 0.0 4.9 + 0.0
Alanine aminotransferase (IU/L)
Day 3 42 + 1 4112 a1 £ 2 43 4 2 4241
Day 21 47 + 1 50+1 46 £ 1 47 4+ 1 46 + 1
Week 13 67 + 4 60 + 4 6% + 5 67 4+ 5 5642
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C-6 Benzyltrimethylammoenium Chloride, NTP TOX 57 '

"TABLE C2 .
Hematology and Clinical Chemistry Data for Rats in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride

Vehicle Conirol 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/ke
Male (continued)
n
Day 3 10 10 10 10 10
Day 21 10 10 10 10 10
Week 13 10 9 10 10 10
Clinical Chemisiry (continued) .
Alkaline phosphatase (IU/L) }
Day 3 708 4 12 737 + 17 730 £ 12 722 + 15 700 £ 17 ‘
Day 21 533+ 9 562 £ 17 543+ 8 532 £ 10 544 + 10
Week 13 0 x6 2711+ 8 276 + 5 245 x 5* 227 £ T*
Creatine kinase (IU/L)
Day 3 443 4 47 577 + 64 529 + 38 429 + 35 463 + 31
Day 21 432 £ 31 457 + 34 399 4 20 467 + 47 443 4 47
Week 13 226 + 23 255 £ 20 244 + 14 256 + 21 256 + 30
Sorbitol dehydrogenase (IU/L)
Day 3 16 +1 442 15+1 16+1 16 %1
Day 21 19+1 19+1 20x1 17x1 20+1
Week 13 2542 22+ 2 24+ 1 22+ 1 19 5 I**
Sequm cholinesterase (TU/L)
Day 3 859.6 & 15.2 8512 4+ 17.9 853.5 4+ 15.0 846.4 4+ 14.4 204.1 4 194
Day 21 692.9 + 134 719.5 £+ 11.1 712.4 4+ 11.8 745.0 + 32.0 T77.3 + 18.7%*
Week 13 741.9 + 20.7 760.0 4 13.4 792.0 + 25.2 792.5 £ 23.7 753.6 + 16.3
Bile acids (umol/L)
Day 3 28.1 +£4.2 18.0 + 1.3 17.6 + 1.3 23.3 4+ 2.3 209 + 1.6
Day 21 284 + 2.9 15.6 &+ 1.1* 18.6 £ 2.3 220 £ 2.5 26.8 £ 3.6
Week 13 19.4 £ 5.6 16.3 + 2.7 17.3 +£3.7 13.7 + 0.8 17.6 £ 1.7
Female
0
Day 3 10 10 10 10 10
Day 21 10 10 10 10 10
Week 13 10 10 9 io 8
Hematology |
Automated hematocrit (%) |
Day 3 42.9 + 0.4 41.7 £ 0.5 41.9 +£ 0.5 40.9 + 0.5% 42.7+£ 04 ‘
Day 21 45.0 + 0.4 45.2 + 0.6 46.1 + 0.3 45.0 £ 0.3 45.7 £ 0.4 !
Week 13 45.2 £ 0.4 46.8 + 0.3* 46.2 4+ 0.4 46.4 + 0.3 44.8 4+ 0.3 1
Manual hematocrit {%) !
Day 3 43.9 + 0.4 42.5 + 0.4 43.0 + 0.4 42.9 + 0.4 43.9 + 0.5
Day 21 48.6 + 0.4 48.1 +£ 0.9 49.4 + 0.5 48.1 + 0.6 49.7 + 0.4
Week 13 46.1 + 0.3 47.2 + 0.4 46.7 + 0.3 47.0 £ 0.4 45.8 + 0.4
Hemoglobin {(g/dL})
Day 3 14.7 £ 0.1 142 + 0.1 14.3 + 0.2 14.1 4 0.2* 14.7 £ 0.1
Day 21 15.7 + 0.1 157 + 0.2 16.0 £ 0.1 15.7 £ 0.1 16.0 + 0.1
Week 13 15.3 £ 0.1 15.7 £ 0.1* 155 +£ 0.1 15.5 + 0.1 15.1 £ 0.1
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Benzyltrimethylammonium Chloride, NTP TOX 57 C-7

TABLE C2

Hematology and Clinical Chemistry Data for Rats in the 13-Week Gavage Study

of Benzylirimethylammonium Chloride

Vehicle Control 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg

Female (continued)

n
Day 3 10 10 0 10 10
Day 21 10 10 10 10 10
Week 13 10 10 9 10 8

Hematology (continued)

Erythrocytes (16%/:L) -
Day 3 6.97 &+ 0.08 6.74 + 0.06 6.78 1 0.10 6.61 + 0.10% 6.91 & 0.07
Day 21 7.15 £ 0.07 7.19 + 0.12 7.31 + 0.05 7.10 £ 0.07 7.31 & 0.06
Week 13 7.88 4+ 0.07 8.11 4 0.05 7.97 £ 0.07 8.00 + 0.06 7.70 + 0.05

Reticulocytes (10%/uL)

Day 3 0.28 £ 0.02 0.27 + 0.02 0.25 £ 0.04 0.28 + 0.01 0.30 £ 0.02
Day 21 0.14 + 0.01 0.12 4+ 0.01 0.14 3 0.02 0.15 + 0.01 0.14 4 0.01
Week 13 0.18 £ 0.01 0.18 + 0.01 0.18 + 0.01 0.18 & 0.01 0.192 £ 0.01

Nucleated erythrocytes (10%/uL)

Day 3 0.13 £ 0.04 0.05 + 0.03 0.08 + 0.04 0.12 £ 0.04 0.06 + 0.02
Day 21 0.06 £ 0.02 0.00 + 0.00* 0.01 +0.01 0.04 + 0.02 0.01 £ 0.0
Week 13 0.04 £ 0.02 .00 + 0.00 0.01 + 0.01 0.01 + 0.01 0.01 + 0.01

Mean cell volume (fL) :

Day 3 61.6 £ 0.1 61.8 £ 0.2 61.8 + 0.3 61.9 + 0.3 61.8 + 0.3
Day 21 63.0 £ 0.2 62.9 + 0.3 63.0 + 0.3 53.4 + 0.3 62.6 £ 0.3
Week 13 57.4 £ 0.1 57.7 + 0.1 57.9 £ 0.1%* 57.9 £ (h1%* 58.2 4+ 0.2%%

Mean cell hemoglobin (pg)

Day 3 211 + 0.1 21.1 £ 0.1 21.1 £ 0.1 21.4 £ 0.2 253 £ 0.1
Day 21 219 +0.1 119 £ 02 21.9 £ 01 22.1 £ 02 219 £ 0.4
Week 13 19.4 + 0.1 194 4 0.1 19.4 £+ 0.1 9.4 £ 0.1 19.6 4 0.1

Mean cell hemoglobin concentration (g/dL)

Day 3 34.2 £ 0.1 34.2 £ 0.3 34.1 £ 0.2 345 £ 0.2 34.4 +£0.2
Day 21 34.9 4 0.1 34.8 + 0.2 34.8 + 0.1 349 £ 0.3 35.1+£0.2
Week 13 339 + (L1 33.7 £ 0.2 33.5 £ 0.2 33.4 £ 0.2 33.6 £ 0.2

Platelets (10°/xL)

Day 3 1,010.4 + 33.0 1,056.0 £ 14.6 1,045.4 £ 20.1 1,016.0 + 20.9 980.5 + 24.8
Day 21 693.6 £+ 15.7 696.2 4 17.9 709.2 4 16.2 7239 + 20.5 665.5 £ 12.8
Week 13 649.3 £ 13.83 653.2 + 11.5 648.7 & 20.6 708.8 + 35.8 641.0 + 16.4

Leukocytes (10%/:L}

Day 3 9.52 4+ 0,28 9.39 + 0.28 5.18 + 0.26 9.24 + 0.41 9.77 £ 0.33
Day 21 10,73 + 0.48 10.20 + 0.71 10.72 + 0.58 9.71 4 0.48 10.51 4 0.36
Week 13 . 10.38 £ 0.32 9.85 + 0.60 9.84 4 0.42 10,78 4+ 0.52 10.51 + 0.63

Segmented neutrophils (10°/uL)

Day 3 1.08 + 0.04 1.21 £ 0.11 1.23 + 0,12 1.21 + 0.08 1.10 £ 0.15
Day 21 1.06 £ 0.09 1.19 £ 0.15 1.02 + 0.07 0.98 + 0.11 1.06 + 0.09
Week 13 1.30 £ 0.17 0.85 + 0.11 1.72 £ 0.23 1.13 + 0.18 1.05 + 0.20

Lymphocytes (10°/u1)

Day 3 8.11 +£0.29 7.71 £ 0.24 7.51 £ 0.29 7.53 + 0.41 8.26 + 0.23
Day 21 9.42 + 0.45 8.79 + 0.58 9.46 + 0.0l 8.57 + 0.48 9.33 1 041
Wezk 13 8.53 £ 0.34 8.45 + 0.50 7.48 + 0.41 8.84 + 0.38 8.93 4+ 0.61

" Atypical lymphocytes (10%/uL)

Day 3 0.01 £ 0.01 0.03 +0.02 0.01 = 0.01 0.00 % 0.01 0.00 £ 0.00
Week 13 0.02 + 0.02 0.24 + 0.20 0.08 + 0.4 0.13 + 0.05 0.11 & 0.04
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C-8 Benzyltrimethylammoniwn Chloride, NTP TOX 57

TABLE C2
Hematology and Clinical Chemistry Data for Rats in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride

Vehicle Control 12.5 mpe/kg 25 mg/kg 50 mg/kg 100 mg/kg
Female (continued)
n
Day 3 10 10 10 10 10
Day 21 10 10 10 10 10
Week 13 10 10 9 10 8
Hematology (continued) .
Monocytes (10%/uL)
Day 3 0.29 £ 0.09 0.42 + 0.09 0.36 £ 0.09 0.38 4+ 0.10 0.35 £ 0.09
Day 21 0.09 + 0.05 0.09 4 0.05 0.11 £ 0.05 0.12 4+ 0.06 0.05 £+ 0.03
Week 13 0.35 £ 0.07 0.37 £+ 0.08 0.40 4 0.07 0.4% + 0.05 0.39 £ 0.11
Eosinophils (10%/41L) )
Day 3 0.02 + 0.01 0.01 £ 0.01 0.05 £ 6.02 0.03 £ 0.01 0.04 £+ 0.02
Day 21 0.07 £ 0.02 0.06 + 0.03 0.06 + 0.02 0.01 + 0.01* 0.00 4 0.00**
Week 13 0.17 + 0.02 0.15 + 0.05 0.14 + 0.04 0.10 + 0.02 0.01 £ 0.01%*
Clinical Chemistry
Urea nitrogen (mg/dL)
Day 3 217+ 06 20.8 £ 0.7 19.6 + 0.5 21.5 £ 0.5 22.6 £ 0.9
Day 21 22.8 £ 0.7 22.7 £ 0.6 217 + 0.7 24.8 + 1.4 23.4 + 0.7
Week 13 : 21.2 £ 0.6 24.2 + 0.8% 21.4 £ 0.8 21.8 4+ 1.3 22.8 £ 0.7
Creatinine (mg/dL)
Day 3 0.57 £ 0.02 0.57 £ 0.02 0.57 4 0.02 0.58 + 0.0 0.58 4 0.01
Day 21 0.60 £ 0.00 0.65 £+ 0.02 0.65 + 0.02 0.64 £ 0.02 0.62 4 0.01
Week 13 0.69 + 0.02 0.69 + 0.01 0.68 + 0.02 0.69 £ 0.02 0.65 + 0.03
Tatal protein {g/dL} '
Day 3 5.9 1 40.1 5.8 +0.1 5.6 4 0.1* 5.6 + 0.0* 5.7+ 0.1
Day 21 5.8+ 040 5.8+ 0.0 58401 5.8 £0.1 57 +0.1
Week 13 6.8 £ 0.1 6.7+ 0.1 5.5 4+ 0.1% 6.4 £ 0.1%* G.4 4 013+
Albumin (g/dL)
Day 3 4.5 £ 0.0 4.4 3+ 0.1 | 4.3 4 0.1 4.3 £ 0.1* 4.3 £ 0.0%%
bay 21 4.5 + 0.0 4.4 + 0.0 4.5 + 0.1 4.4 + 0.0 4.4 £ 0.1
Week 13 5.0+ 0.1 5.0 + 0.0 4.9 + 0.1 4.7 £+ 0.1%% 4.6 + 0.1%*
Alanine aminotransferase (IU/L)
Day 3 3741 36 +1 36+1 36 +2 3641
Day 21 3641 3441 3441 9+ 1 3941
Week 13 42 +£3 51+ 4 4] +2 4312 48 + 3
Alkaline phosphatase (1U/L)
Day 3 541 %+ 13 540 + 13 537 £ 9 544 + 13 544 + 15
Day 21 398 £ 9 382+ 8 400 & 8 405 + 13 383 4+ 12
Week 13 212 + 7 237+ 5 235+ 9 208+ 6 233 £ 8
Creatine kinase (IU/L)
Day 3 517 + 44 574 + 60 488 + 44 484 41 474 + 33
Day 21 493 + 60 505 % 48 502 + 29 387 £ 42 405 £ 46
Week 13 366 + 29 311 % 33 395 + 25 309 + 47 392 + 44
Sorbitol dehydrogenase (IU/L)
Day 3 13+1 14 £ 2 131 14 £1 14 +£1
Day 21 18+1 18 + 2 19 +1 21 +1 18+ 1
Week 13 17 +1 W+l 154+ 1 i6+2 13+1

106



Benzyltrimethylammonium Chloride, NTP TOX 57 Cc9
TABLE C2
Hematology and Clinical Chemistry Data for Rats in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride
Vehicle Control 12.5 mg/kg 25 mg/kg S0 mg/kg 100 mg/kg
Female (continued)
0
Day 3 10 10 i0 10 10
Day 21 10 10 10 10 10
Week 13 10 10 9 10 8
Clinical Chemistry (continued)
Serum cholinesterase (IU/L)
Day 3 1,748.3 & 49.9 1,774.0 + 72.4 1,701.2 + 94.9 1,764.3 + 95.6 1,895.4 + 76.1
Day 21 2,525.4 + 68.3 2,872.1 + 127.7  2,865.9 £ 143.1  2,819.0 £ 167.2 ~ 2,781.5 + 181.6
Week 13 4,297.5 + 144.8  4,412.9 + 1540 4,034.1 + 206.4  3,284.1 £ 134.2%% 2,797.9 + 246.9%+
Bile acids (umol/L)
Day 3 24.1 £ 2.3 20.8 + 2.8 17.1 & 21.8 + 3.2 18.1 £2.6
Day 21 25.9 + 1.5 20.9 & 1.6 18.1 & 28.9 + 4.7 204 4 3.4
Week 13 14.9 £ 0.9 21.8 + 4.0 20.1 + 35.0 4 B.6%* 27.8 + 3.9%

*  Significantly different (P<0.05) from the vehicle control group by Dunn’s or Shirley’s test

** P<0.01

: Mean -+ standard error. Statistical tests were performed on unrounded data.

n=9
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C-10 Benzyltrimethylammonium Chloride, NTP TOX 57

TABLE C3
Hematology and Clinical Chemistry Data for Mice in the 16-Day Gavage Study
of Benzyltrimethylammeonium Chloride?

Vehicle Control 63 mg/kg 125 mg/kg

Male
n 5 5 5
Hematology
Automated hematocrit (%) 45.0 + 0.3 45.5 £ 0.5 45.5 + 0.7
Manual hematocrit { %) 50.2 + 0.4 51.4 + 0.4 504 + 0.5
Hemoglobin (g/dL) 15.8 + 0.2 13.7 £ 0.2 159 + 0.2
Erythrocytes (10%/p1.) .00 + 0.08 9.09 + 0.11 9.10 & 0.12
Reticulocytes (10%/uL) 0.19 + 0.03 0.15 + 0,02 0.18 + 0:02
Nucleated erythrocytes/100 leukocyles 0.00 + 0.00 0.00 + 0.00 0.00 4 0.00
Mean cell volume (fL.) 50.0 £ 0.2 50.0 £ 0.2 50.0 £ 0.1
Mean cell hemoglobin (pg) 17.5 £ 0.0 17.3 £ 0.1 17.5 £ 0.1
Mean cell hemoglobin '

concentration (g/dL) 350 £ 0.1 34.6 404 349 + 0.3
Platelets (10¥/uL) 760.0 + 24.3 718.6 + 36.0 763.2 + 38.4
Leukocytes (10%/xL) 4.84 + 0.39 4.98 + 0.56 : 4.98 + 0.54
Segmented nentrosphils (103.';,;1,) 0.53 + 0.13 0.42 + 0.06 0.59 + 0.09
Lymphocytes (10°/uL} 4.20 + 0.27 4.44 + 0.53 4.26 + 0.44
Monocytes (10°/ul) 0.08 + 0.04 0.09 + 0.02 . 0,05+ 0.02
Eosinophils (10*/uL) 0.03 £ 0.02 0.04 £+ 0.02 0.08 + 0.03
Clinical Chemistry
Serum cholinesterase (IU/1.) 5,620.2 + 192.7 5,900.0 + 160.0 . 5,941.8 + 199.0
Erythrocyte cholinesterase (IU/L) 2,016.0 4 185.2 1,801.4 + 247.4 1,812.5 4 82.1%
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Benzyltrimethylammonium Chlioride, NTP TOX 57

TABLE C3

Hematology and Clinical Chemistry Data for Mice in the 16-Day Gavage Study

of Benzyltrimethylammeonium Chloride

c-11

Vehicle Control 63 ma/kg 125 mg/kg

Female
n 5 5 ]
Hematology
Automated hematoerit (%) 44.1 + 0.5 43.4 £ 0.5 43.9 + 0.5
Manual hematocrit (%) 50.0 £ 0.4 49.4 + 0.6 50.0 £ 0.9
Hemoglobin (g/dL) 156 + 0.3 155+ 0.2 15.4 + 0.2
Erythrocytes (10%/uL) 8.92 + 0.09 875 + 0.09 8.81 + 0.14
Reticulocyles (10%/:L) 0.22 + 0.04 0.20 + 0.06 0.16 + 0,03
Nucleated erythrocytes/100 lenkocytes 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00°
Mean cell volume (fL) 494 + 0.1 49.6 + 0.2 499 £+ 0.3
Mean cefl hemoglobin (pg) 17.5 £ 0.1 17.7 + 0.1 17.5 £ 0.1
Mean cell hemoglobin :

concentration (g/dL) 35.3 1+ 0.3 35.6 £ 0.2 350 £ 0.1
Platelets (10°/pL) 708.2 £ 21.8 738.6 £ 12.6 722.3 + 22.9
Leukocytes (10%/uL) 4.58 1 0.48 5.26 % 0.38 593 + 0.49
Segmented neur.rnsphils (103-"#}..) 0.64 4 0.16 0.58 & 0.09 0.51 £ 0.f2
Lymphocytes (106*/uL) 3.86 + 0.46 4.50 + 0.34 5.36 + 0.37
Monocytes (10%:L) 0.05 + 0.02 0.10 + 0.06 0.07 + 0.03
Eosinophils (10*/uL) 0.03 + 0.02 0.07 + 0.02 0.00 + 0.00
Clinical Chemistry
Serum cholinesterase (1U/1,) 8,155.8 & 24.2 8,328.6 + 186.0 8,038.5 + 247.4
Erythrocyte cholinesterase (IU/L) 2,044.8 + 443.0 2,888.2 4 300.2 2,384.8 + 560.3

due to 100 % montality.
n=4
n=>5
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C-12

TABLE C4

Benzyltrimethylammonium Chloride, NTP TOX 57

Clinical Chemistry Data for Mice in the 13-Week Gavage Study of Benzyltrimethylammonium Chloride®

Vehicle Control 12.5 mg/kg 25 my/kg 50 mg/kg 100 mg/kg
Male
f 8 10 10 10 9
Urea nitrogen (mg/dL) 27.0 £ 0.6° 316 % 1.6 303+ 1.8 30.8 £ 1.1 30.1 4 1.7°
Creatinine {mg/dL} 0.43 £ 0. 02 0.48 + 0.02 0.46 + 0.02 0.47 £ 0.02 0.44 + 0.02°
Total protein (g/dL.) 611014 6.0 + 0.1° 5.8 1 0.1%+ 5.7 4+ 0.1%+P 5.7 £ 0.1%4°
Albumin (g/dL) 4.3 + 0.1 4.3 0.1 4,1 £ 0.1 4.2 %+ 0.1 4.1 £ 0.1°
Alanine aminotransferase (IU/L) 40 £ 8 53 + 20 84 £ 31 71122 37+ 8
Alkaline phosphatase ((IU/L) o1 & 2¢ 8 1 4 86 1 2 36 1 3 84 + 3
Creatine kinase (IU/L) 276 + B7° 255 + 57 461 + 113° 485 + 135 310 4+ 77
Sorbitol dehydrogenase (IU/L) 47 + 2 46 41 45 £2 45 + 4 45 +1°
Serum tholinesterase (TU/L) 8,963 + 210 8,923 3 376 8,404 1+ 107 3,380 % 353xb 8,893 + 369°
Bile acids (umol/L} 14.0 + 1.1 13.8 £ 0. &° 14.9 + 0.8 15.2 + 0.8 13.3 + 0.6°
Female
n 10 10 10 10 9
Urea nitrogen (mg/dL) 26,0 + 2.0 269 £ 1.2 289+ 1.3 250+ 1.8 26.3 £ 1.3
Creatinine {mg/dL) 0.59 + 0.02 0.58 + 0.02 0.60 4 0.02 0.54 £ 0.02 0.58 + 0.02
Total protein (g/dL) 6.0 + 0.1 5.9+ 0.1 59+ 0.1 5.8+ 0.1 5.8 0.1
Albumin (g/dL) . 4.6 £+ 0.1 46 + 0.1 4.5 4 0.1 4.4 4 0.0 4.4 + 0.1
Alanine aminotransferase (IU/L) 34+6 40 1+ 9 29 4+ 2 26+ 1 36+ 9
Alkaline phosphatase ((IU/L} 139 + 3 126 £ 6 124 + 4 128 + 6 125+ 6
Creatine kinase (JU/L) 297 + 69 615 £ 212 428 + 55 474 £ 91 318 + 76
Sorbitol dehydrogenase (IU/L) 4741 48 + 3 48 4 1 48 £ 1 46 + 1
Serum cholinesterase (TU/L) 10,020 + 235 10,147 + 114 9,964 + 179 10,080 + 230 9,726 + 146
Bile acids (umol/L) 15.1 + 0.6 15.5 + 0.8 15.5 £ 0.5 15.2 £ 0.5 15.6 +£0.2

*  Significantly different (P<0.05) from the vehicle control group by Dunn's test
"‘* Significantly different (P<0.01) from the vehicle control group by Shitley’s test

Mean + standard error. Statistical tests were performed on unrounded data.

n=9
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n-2 Benzyltrimethylammonium Chloride, NTP TOX 57

TABLE DI
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats in the 16-Day Gavage Study
of Benzyltrimethylammonium Chloride®

Vehicle Control 16 mg/ke 32 mg/ke 63 mg/kg

n 5 5 5 5
Male
Necropsy body wt 240 £+ 4 231 45 233 4+ 12 226 + 8
Heart

Absolute 0.833 + 0.013 0.810 £ 0.016 0.828 + 0.046 0.829 + 0.038

Relative 3.46 3- 0.05 3.51 + 0.06 3.55 £ 0.04 3672011
R. Kidney

Absolute 1078 +£ 0.024 1.061 £ 0.029 1,058 + 0.081 1.011 £ 0.020

Relative 4.49 4 0.10 4.59 + 0.09 4.51  0.14 4.48 + 0.08
Liver

Absolote 12.166 + 0.302 11.288 + G.400 11.509 + 0.970 10.997 + 0.626

Relative 50.58 £+ 0.70 48.82 + 0.78 48.98 + 1.68 48.47 + 1.20°
Lung

Absolute 1.383 + 0.058 1.355 £ 0.087 1.491 + 0.104 1.314 + 0.053

Relative 575 £ 0.20 5.85 4+ 0.27 6.39 + 0.30 5.82 1+ 0.21
Spleen

Absolute 0.626 + 0.017 0.585 + 0.020 0.605 £+ 0.029 0.579 + 0.024

Relative 2.60 + 0,05 2.53 £ 0.05 2.60 + 0.04 2.56 + 0.04
R. Testis

Absolute 1.266 4 0.013 1.247 + 0.026 1.231 £ 0.055 1.231 + 0.019

Relative 5.27 £ 0.09 5.41 4 0.14 5.28 £+ 0.06 5.46 + 0.11
Thymus

Absolute 0.521 & 0.010 0.501 + 0.010 0.523 + 0.029 0.502 1 0.035

Relative 2.17 £ 0.06 2.17 £ 0.05 2.26 £ 0.13 2.2 4 0.09
Female
Necropsy body wt 137+ 5 144 4 5 142 + 4 137 £ 4
Heart

Absolute 0.548 + 0.020 0.577 & 0.024 0.596 + 0.009 0.560 + 0.021

Relative 4.01 £ 0.05 4.02 + 0.05 4.21 £ 0.08 4.10 + 0.12
R, Kidney

Absolute 0.636 £ 0.031 0.655 + 0.023 0.663 + 0.020 0.619 + 0.025

Relative 4.65 £ 0.12 4.57 4 0.05 4.67 £ 0.11 4.53 + 0.11
Liver

Absolute 5.966 -+ 0.333 6.233 + 0.278 6.147 &+ 0.219 5771 £ 0.324

Relative 43.58 + 1.29 43.37 + 0.80 43.30 + 1.00 42.09 1+ 1.13
Lung

Absolute 0.897 + 0.041 0.985 + 0.043 0.944 + 0.034 0.834 + 0.063

Relative 6.56 + 0.13 6.88 + 0.29 6.65 + 0.18 6.44 £ 0.27
Spleen

Absolute 0.401 + 0.013 0,416 + 0.017 0.426 + 0.016 0.366 + 0.021

Relative 2.93 +0.02 2.90 + 0.08 3.00 % 0.11 2.67 £+ 0.07
Thymus

Absolute 0.357 4 0.022 0.367 £ 0.012 0.366 + 0,008 0.353 £ 0.023

Relative 2.61 + 0.13 2.56 + 0.08 2.58 + 0.09 2.58 % 0.11

Organ weights (absolute weights) and body weights are given in grams; organ-weight-to-body-weight ratios (relative weights) are given as
mg organ weight/g body weight (mean + standard error). Differences from the vehicle control group were not significant by Dunnett’s test.
No data are available for the 125 and 250 mg/kg groups due to 100% montality.
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- Benzyltrimethylammonium Chloride, NTP TOX 57

D-3
TABLE D2
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride®
Vehicle Control 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg

Male
n 10 10 10 10 10
Necropsy body wi 338 1. 8 337+ 8 336 + 8 30 £ 5 3L +9
Heart

Absolute 1.018 + 0.030 1.010 + 0.024 1.000 £ 0.024 1.016 4 0.025 0.953 + 0,028

Relative 3.02 +0.05 3.00 £+ 0.04 2,98 + 0.05 2.99 + 0.06 3.07 £ 0.03
R. Kidney

Absolute 1.266 4 0.049 1.274 + 0.044 1.307 + 0.092 1.238 + 0.039 1.208 1 0.041

Relative 3.74 4 0.07 3.78 + 0.07 3.89 £ 0.24 3.64 + 0.08 3.89 £ 0.05
Liver

Absolute 12.136 + 0.423 12.671 1 0.412 11.893 + 0.277 12.146 & 0.262 11.409 + 0.459

Relative 35.88 + .50 37.58 4 0.69 35.46 + 0.34 35.78 £ 0.60 36.66 + 0.73
Lung .

Absolute 1.540 + 0.040 1.473 + 0.045 1.503 1 0.045 1.515 & 0.042 1.388 + 0.054

Relative 4.57 £ 0.08 4.37 £ 0.07 4.48 + (.09 4.46 + 0.09 4.47 + .10
R. Testis

Absolute 1.459 4 0.043 1.380 £ 0.036 1.385 + 0.063 1.443 + 0.029 1.423 4 0.043

Relative 4.32 4 0.07 4.11 £+ (.12 4.15 + 0.21 4,25 £ 0.05 4.58 + 0,02
Thymus

Absolute 0.328 + 0.016 0.343 1 0.023 0.341  0.022 0.360 + 0.017 0.295 & 0.012

Relative 0.97 + 0.04 1.01 £+ 0.05 [.02 + 0.06 1.06 + 0.05 0.96 + 0.04
Female
n 10 10 9 9 8
Mecropsy body wt 190+ 3 198 + 4 193 £ 3 193 + 4 187 + 4
Heart

Absolute 0.704 + 0.011 0.679 £ 0.012 0.674 + 6.016 0.693 + 0.013 0.670 + 0.014

Relative 371 £0.04 3.43 & 0.05*%* 3.49 £ 0.05* 3.60 + 0.07 3.59 £ 006
R. Kidney

Absolute 0.716 4 0.015 0.730 + 0.020 0.710 + 0.012 0.750 £ 0.014 0.730 + 0.025

Relative 3.77 + 0.07 3.68 + 0.06 3.68 + 0.05 3.90 + 0.06 3.91  0.10
Liver

Absolute 6.435 + 0.144 6.532 4+ 0.221 6.449 + 0.129 6,715 + 0.204 6.731 + 0.221

Relative 33.82 £+ 0.32 32.92 + 0.81 33.47 £ 0.54 34,79 £ 0.54 36,00 & 0.68%
Lung .

Absolute 1.156 & 0.048 1.184 4 0.033 1.147 £ 0.037 1.195 + 0.050 1.121 + 0.045

Relative 6.06 + 0.17 5.97 £ 0.13 5.97 £ 0.24 6.20 + 0.24 6.00 + 0.17
Thymus

Absolute 0.263 + 0.010 0.276 + 0.014 0.263 + 0.010 0.251 % 0.013 0.257 + 0.012

Relative 1.38 + 0.04 1.39 &+ 0.06 1.36 £ 0.04 1.30 + 0.05 1.37 £ 0.06

*  Significantly different (P<0.05) from the vehicle control group by Williams® or Dunnett’s test

** Significantly different (Ps0.01) from the vehicle control group by Duanett’s test
8 Organ weights (absolute weights) and body weights are given in grams; organ-weight-to-body-weight ratios (relative we1ghl;s) are given as
mg organ weight/g body weight (mean + standard error),

113



D4

TABLE D3

Benzyltrimethylammonium Chloride, NTP TOX 57

Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice in the 16-Day Gavage Study
of Benzyltrimethylammeonium Chloride®

Vehicle Control 63 mg/kg 125 mg/kg

Male
n 5 5 5
Necropsy bedy wt 26.4 £ 0.7 26.0 £ 0.5 26.1 £0.6
Heart

Absolute 0,132 + 0.005 0.130 4 0.003 0.131 + 0.003

Relative 5.00 + 0.11 5.00 4 0.05 5.01 + 0.05
R. Kidoey

Absolute 0,249 + 0.012 0.246 + 0.007 0.255 + 0.008

Relative 9.41 + 0.22 9.43 £ 0.13 9.76 4+ (.11
Liver

Absolute 1.456 1 0.049 1.416 & 0.044 1.437 + 0.042

Relative 55.03 4 0.66 54.35 4+ 1.03 54,94 1 0.64
Lung .

Absolute 0.180 + 0.007 0.184 1 0.007 0.124 3 0.006

Relative 6.80 + 0.20 7.08 £ 0.35 7.42 = 0.18
Spleen

Absolute _ 0L069 + 0.003 0.067 + 0.003 0.067 £+ 0.003

Relative 2.61 + 0.06 2.57 £ 0.08 2.57 & 0.07
R. Testis

Absolute 0.106 £+ 0.002 0.103 + 0.001 0.103 + 0.004

Relative 4.03 4+ 0.16 3.96 + 0.07 3.94 4+ 0.14
Thymus

Absolute 0.054 + 0.003 0.049 1+ 0.004 0.051 + 0.005

Relative 2.04 4 0.13 1.87 £ 0.16 1.96 + 0.20
Female
n 5 5 4
Necropsy body wi 21.2 + 0.4 21.9 £ 0.5 22.4 £ 0.1
Heart

Absolute 0.120 + 0.003 0.118 £ 0.005 0.118 + 0.002

Relative 5.66 + 0.11 5.40 £ 0.14 5.28 + 0.09
R. Kidney

Absolute 0.169 4 0.007 0.173 £+ 0.002 0.173 4+ 0.007

Relative 7.96 £ 0.22 7.90 + 0.12 7.75 £ 0.32
Liver

Absolute 1.073 & 0.043 1.136 + 0.025 1.209 4 0.017+

Relative 50.51 + 1.35 51.88 + 0.69 54.12 + 1.04
Lung

Absolute 0.171 + 0.007 0.162 £ 0.008 0.150 £ 0.009

Relative 8.07 £ 0.23 7.38 £ 0.23 6.72 £ 0.36*
Spleen

Absolute 0.078 % .003 0.078 & 0.004 0.076 £ 0.004

Relative 3.67 + 0.12 3.56 3 0.09 3.40 + 0.20
Thymus

Absolute 0.062 + 0.003 (.064 * 0.005 0.064 £ 0,007

Relative 2.94 + 0.14 291 +£0.21 2.84 + 0.29

-

Significantly diffecent (P<0.05) from the vehicle conwol group by Williams® or Dunuett’s test
Organ weights (absolute weights) and body weights are given in grams; organ-weight-to-body-weight ratios (relative weights) are given as

mg organ weight/g body weight (mean + standard error). No data are available for the 250, 500, and 1,000 mg/kg groups due to 100%

mortality.
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Benzylirimethylammonium Chloride, NTP TOX 57 D-5
TABLE D4
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride®
Vehicle Control 12.5 mg/kg 25 mg/kg 50 mg/kg 100 mg/kg

Male
n 10 10 10 ) 9
Necropsy body wt 349 £ 0.7 349 + 1.0 34.5 £ 0.6 34.8 + 0.9 339 £ 0.9
Heart

Absolute 0.142 £ 0.003 0.146 + 0.003 0.146 + 0.002 0.151 4 0.003 0.145 + 0.003

Relative 4.05 £ 0.06 4.19 + 0.06 4.25 1+ 0.05% 4.30 + 0.10% 4.29 + 0.06*
R. Kidney

Absolute 0.284 1 0.006 0.290 + 0.008 0.285 4 0.006 0.311 + 0.008* 0.297 + 0.009

Relative 8.13 + 0.13 832 £ 0.17 828 + 0.16 8.82 + 0.15%* 8.77 4 0.16%*
Liver

Absolute 1.519 + 0.042 1.553 4 0.049 1.534 4 0.049 1.599 4 0.041 1.537 & 0.036

Relative 43.44 + 0.61 44.48 + 0.57 44,47 + 0.90 45.33 £ 0.50 45.39 £+ 1.00
Lung

Absolute 0.196 + 0.011 0.199 £ 0.008 0.198 £ 0.014 0.188 + 0.015 0.184 + 0,006

Relative 5.63 £ 0.32 5.71 + 0,17 578 + 0.46 531 4+ 0.34 5.43 £ 0.18
R. Testis

Absolute 0.119 4 0,005 0.113 + 0,007 0.119 + 0.003 0.120 + 0.005 0.120 + 0.004

Relative 3.39 4+ 0.11 3.24 £+ 0.21 3.46 + 0.07 3.39 + 0.12 3.54 4 0.05
Thymus

Absolute 0.063 + 0.009 0.045 + 0.006 0.044 + 0.004 0.042 £ 0,005 0.044 + 0.005

Relative 1.80  0.25 1.31 £ 0.19 1.26 + 0.11 1.19 4 0.14 131 4 0.14
Female
o 10 10 10 10 9
Necropsy body wt 29.1 £ 1.0 29.9 + 0.9 28.7 £ 0.9 29.2 + 1.3 28.2 + 0.9
Heart

Absolute 0.125 + 0.002 0.128 x 0.003 0,122 + 0.003 0.126 + 0.003 0.124 & 0.003

Relative 4.31 £ 0.12 4.31 + 0,09 4.28 + 0.11 4,37 + 0.12 4,40 + 0.08
R. Kidney

Absolute 0.193 + 0.003 0.190 £ 0.004 0.184 1 0.004 0.192 + 0.006 0.184 + 0.006

Relative 6.70 £ 0.22 6.40 + 0.18 6.44 + 0.14 6.64 + 0.17 6.52 + 0.06
Liver

Absoluie 1.168 £ 0.022 1.223 & 0.046 £.246 £+ 0.034 1.249 £ 0.055 1.208 £ 0.039.

Relative 40.47 + L35 40.95 + 0.81 43.57 + 0.50 42.95 + 1.21 42.81 % 0.64
Lung

Absolute 0.187 4 0.004 3.196 + 0.009 0.172 + 0.005 3.176 + 0.006 0.176 £ 0.006

Relative 6.48 £ 0.24 6.58'+ 0.27 6.02 + 0.12 6.08 + 0.16 6.25 4 0.14
Thymus

Absolute 0.051 + 0.003 0.054 + 0.003 0.048 + 0.002 0.056 + 0.005 0.050 + 0.004

Relative 1.77 £ 0.09 1.79 + 0.09 1.69 + 0.10 1.90 4+ 0.12 1.78 + 0.16

* Significantly different (P<0.05) from the vehicle control group by Williams’ or Dunnett’s test

++ Significantly different (P<0.01) from the vehicle control group by Williams® test
Organ weights (absolute weights) and hody weights are given in grams; organ-weight-to-body-weight ratios (relative weighis) are given as
mg organ weight/g body weight (nean + standard error).
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APPENDIX E
REPRODUCTIVE TISSUE EVALUATIONS

AND ESTROUS CYCLE CHARACTERIZATION

TABLE El1

TABLE E2

TABLE E3

TABLE E4

Summary of Reproductive Tissue Evaluations for Male Rats

in the 13-Week Gavage Study of Benzyltrimethylammonium Chloride ............
Estrous Cycle Characterization for Female Rats

in the 13-Week Gavage Study of Benzyltrimethylammoniom Chloride ............
Summary of Reproductive Tissue Evaluations for Male Mice

in the 13-Week Gavage Study of Benzyltrimethylammonium Chloride ............
Estrous Cycle Characterization for Female Mice

in the 13-Week Gavage Study of Benzylirimethylammonium Chloride ............
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TABLE E1

Benzyltrimethylammonium' Chloride, NTP TOX 57

Summary of Repreductive Tissue Evaluations for Male Rats in the 13-Week Gavage Study
of Benzyltrimethylammonium Chleride®

Vehicle Control 25 mglkg 50 mg/kg 100 mglkg
n 10 10 10 10
Weights (g)
Necropsy body wt 338 + 9 3354 8 340+ 5 311 4 9%

L. Cauda epididymis
L. Epididymis
L. Testis

Spermatid measurements
Spermatid heads (107/g testis)
Spermatid heads (107 ftestis)
Spermatid count

(mean/10™ mL suspension)

Epididymal spermatozoal measurements
Motility (%)
Concentration
(10%g cauda epididymal tissue)

0.1660 + 0.0076
0.4933 4 0.0157
1.5400 + 0.0487

9.15 £ 0.42
13.98 + 0.56

69.90 3 2.78

84.66 £ 0.43"

427 £ 19

0.1633 4 0.0063
0.4944 + 0.0084
1.5126 + 0.0259

9.51 + 0.38
14.35 4 0.49

TL.75 £ 2.45

83.63 + 0.47

454 + 21

0.1607 £ 0.0056
0.4573 £ 0.0140
1.5180 + 0.0316

9.12 + 0,54
13.84 £ 0.83

65.18 + 4.16

83.32 + 0.47

460 + 17

0.1582 + 0.0078
0.4828 + 0.0149
1.4909 + 0.0441

9.36 £ 0.35
13.90 + 0.49

69.48 * 2.46

83.27 £ 0.40

409 o+ 36

n=§

TaBLE E2

*  Significantly different (P<(.03) from the vehicle control group by Duanett’s test
Data are presented as mean + standacd error, Differences from the vehicle control group are not significant by Dunnett’s test (lissue
weights) or Dunn’s test (spermatid and epididymal spermatozoal measurements).

Estrous Cycle Characterization for Female Rats in the 13-Week Gavage Study
of Benzyltrimethylammonium Chloride®

Vehicle Control 25 mg/kg 50 mg/kg 160 mg/kg

n 10 9 - 10 8
Necrapsy body wt {g) 190 + 3 193 + 3 b 192 4 4 187 £ 4
Estrous cycle length (days) 4,75 + 0.13 4.44 + 0.15 4.80 + 017 4.94 + 0.26
Estrous stages® (% of cycle)

Diestrus 42.5 36.1 38.3 37.5

Proestrus 14.2 20.4 17.5 18.8

Estrus 25.0 23.1 25.8 22.9

Metestrus 18.3 20.4 18.3 20.8

Necropsy body weight and estrous cycle length data are presented as mean + standard error. Differences from the vehicle control group
are not significant by Dunnett's test (necropsy body weight) or Dunn’s test {estrous cycle length).
Estrous cycle was longer than 12 days or unclear in one of nine animals.
Evidence shows that femalss administered 25 mg/kg differ significandy (Wilk's Criterion, P<0.05) from the vehicle control females in

the relative length of time spent in the estrous stages. Dosed females spent more time in proestrus and less fime in diestrus than the

vehicle control females,
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Benzyltrimethylammonium Chloride, NTP TOX 57

TABLE E3

Summary of Reproductive Tissue Evaluations for Male Mice in the 13-Week Gavage Study
of Benzyltrimethylammonivm Chloride®

Vehicle Control 25 mg/kg 50 mg/kg 100 mg/kg
n 10 10 9 9
Weights (g)
Necropsy body wi 34.9 + 0.7 34.5 £ 0.6 35.5 £ 0.7 339 £ 0.9

L. Cauda epididymis
L. Epididymis
L. Testis

Spermatid measuremenis
Spermatid heads (107lg testis)
Spermatid heads (iojftesﬁs)
Spermatid count

(mean/10™ mL suspension)

Epididymal spermatozoal measurements

Motility (%)
Concentration

(10%/g cauda epididymal tissue)

0.0175 £ 0.0008
0.0503 £ 0.0016
0.1106 £ 0.0044

15.90 + 0.34
176 £ 0.09

55.10  2.76

88.75 % 0.31

914 + 55

0.0167 + 0.0010
0.0470 £ 0.0016
0.1150 £ 0.0033

14.83 & 0.44
1.70 + 0.05

53.05 + 1.47

88.42 + 0.527

925 + 71

0.0173 1 0.0010
0.0514 + 0.0020
0.1180 + 0.0052

14.25 + 0.35%
1.69 £ 0.09

52.64 + 2.75

88.92 + 0.54

796 + 117

0.0174 4 0.0009
0.0486 + 0.0015
0.1184 + 0.0034

15.10 £ 0.49
1.78 + 0.07

55.78 £ 2.13

87.82 + 040

856 + 57

b =9

TABLE E4

*  Significantly different (P<0.05) from the vehicle control group by Dunnett's test
Data are presented as mean i standard error. Differences from the vehicle control group are not significant by Dunnett’s test (tissue
weights) or Dunn's test (spermatid heads per testis, spermatid count, and epididymal spermatozoal measurements).

Estrous Cycle Characterization for Female Mice in the 13-Week Gavage Study
. of Benzyltrimethylammonium Chleride®

Vehicle Control 25 mg/kg 50 mg/kg 100 mg/kg
n 10 10 10 g
Necropsy body wi (g} 29.1 £ 1.0 28.7 £ 0.9 29.2 £ 1.3 28.2 £ 0.9
Estrous cycle length (days) 4.00 + 0.00° 4.30 £ 0.13 4.61 + 0.44° 4.17 + 0.12
Estrous stages (% of cycle) ’
Diestrus 40.0 32.5 36.7 27.8
Proestrus 16.7 17.5 5.8 17.6
Estrus 22.5 29.2 26.7 30.6
Metestrus 20.8 20.8 20.8 24.1

Necropsy body weight and estrous cycle length data are presented as mean + standard error.  Differences from the vehicle control group

are not significant by Dunnett's test (necropsy body weight) or Dunn’s test (estrous cycle lengthy. By multivariate analysis of variance,
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dosed females do not differ significantly from the vehicle control {femazles in relative length of time spent in the estrous stages.
Estrous cycle was longer than 12 days or unclear in 3 of 10 animals.
Estrous cycie was longer than 12 days or unclear in 1 of 10 animals.
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APPENDIX F
GENETIC TOXICOLOGY

TaBLE F1  Mutagenicity of Benzyltrimethylammonium Chloride in Salmonella typhimurium . . .. F-2
TABLE F2  Frequency of Micronuclei in Peripheral Blood Erythrocytes of Mice

Following Treatment with Benzyltrimethylammonium Chloride by Gavage

For 13 Weeks . .o v ittt ittt ettt et ttenreaear e, F-3
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F-2 Benzylirimethylammonium Chloride, NTP TOX 57

TABLE F1
Mutagenicity of Benzyltrimethylammonium Chloride in Salmonella typhimurium?

Revertants/plateb
Strain Dose -89 -+ hamster 89 +rat §9
(png/plate) Trial 1 Trial 2 10% 30% 10% 30%
TAL100 0 122 + 8.2 122 4+ 9.2 116 £ 7.0 119 + 11.0 8 4+ 6.6 147 + 9.6
100 119 + 12.7 128 & 3.7 102 + 1.2 130 + 4.9 105 + 7.1 128 4 7.1
333 115 + 6.9 118 £ 14.2 110 + 3.5 115 £ 9.0 89 + 6.9 128 + 3.4
1,000 116 + 117 116 + 8.2 107 + 8.1 113 £ 5.7 104 + 8.7 136 + 2.5
3,333 121 & 9.0° 122 + 2.4 95 &+ 3.0 135 + 2.5° 102 + 87 138 + 3.8
10,000 65 + 3.7° 104 + 4.4° 103 + 13.5° 109 + 6.4° 91 + 7.8 113 + 7.2°
Trial summary Negative Negative Negative Negative Negative Negative -
Positive t:v:u'nmld 1,389 + 22.6 1,485 % 4.8 1,125 4 21.5 2,231 + 357 1,883 & 33.0 702 4 16.7
TA1535 0 31 4 3.0 29 + 09 9 + 0.9 14 + 0.9 9 + L7 12 £23
100 29 £ 0.7 30 £ 1.0 11 + 3.8 8 4 10 10 + 1.9 13 + 0.0
333 25 1+ 0.9 26 + 4.4 13 £ 2.3 12 4+ 1.5 10 £ 1.5 15 +£ 2.0
1,000 28 + 1.5 37 £ 22 9 £ 1.2 10 + 1.7 11 + 0.7 11 + 0.7
3,333 28 + 3.0° 27 + 2.7 9 + 09 i2 £ 3.5 9 4 3.8 13 £ 1.2
10,000 22 + 4.8° 21 + 1.5° 9 + L1.5° 12 + 0.6 11 + 1.5° 11 + 2.3
Trial summary Negative Negative Negative Negative Negative Negative
Positive control 1,051 + 8.7 1,095 + 18.9 127 + 9.0 323 4 17.8 117 + 5.0 130 &+ 13.9
TAST7 0 104 + 34 121 + 3.5 140 4 4.1 170 + 8.3 113 3 9.7 181 & 5.5
100 113 + 7.0 110 + 74 143 + 0.3 158 + 8.8 126 + 12.1 181 + 4.2
333 99 + 0.9 114 + 3.6 144 + 8.0 156 + 1.9 124 + 3.5 155 + 9.2
1,000 112 + 8.3 128 + 5.5 139 &+ 6.9 165 1 6.1 133 + 5.3 168 + 11.1
3,333 95 + 2.1° 128 + 2.9 130 £ 7.1 152 + 6.0° 129 + 2.2 167 £ 6.4
10,000 92 + 5.2° 100 £ 5.6° 131 = 2.2° 172 + 7.8° 110 + 4.6° 174 + 12.8
Trial summary Negative Negative Negative Negative Negative Negative
Positive control 1,626 + 161.0 722 + 9.3 511 & 172 1,452 + 23.1 763 1+ 36.3 691 + 13.3
TA98 0 9 + 4. 16 + 0.6 39 4+ 2.6 35 + 2.7 32 + 5.5 31 4+ 58
100 14 4+ 1.5 14 £ 1.7 37 £ 3.4 27 + 4.4 31 + 1.2 29 + 0.9
333 16 + 2.1 19 4 4.1 32 + 3.2 31 £ 2.8 30 1 1.3 34 + 2.6
1,000 17 + 2.0 17 + 2.4 36 + 2.1 34 4 1.2 35 + L7 30 + 5.8
3,333 19 + 1.2 15 £ L5 33 + 5.5 30 + 3.5 38 + 22 35 £ 2.2
10,000 14 £ LO° 19 + 3.5° 34 + 1.2 28 + 1.8 31 + 3.8 36 + L.7°
Trial summary Negative Negative Negative Negative Negative Negative
Positive control 1,246 + 69.5 1,848 1+ 37.8 1,205 + 269 2210 &+ 28.6 1,401 + 30.6 659 + 32.9

2 Study was performed at Microbiological Associates, Inc. The detailed protocol and these data are presented in Zeiger of al. (1958).
0 pg/plate was the solvent control.
Revertanis are presented as mean + standard error from theee plares.

€ Slight toxicity
The pesitive controls in the absence of metabolic activation were sodium azide (TA100 and TA1535), 9-aminoacridine (TA%97), and
d-nitro-o-phenylenediamine (TA98). The positive contro] for metabolic activation with all strains was 2-aminoanthracene.
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Benzylirimethylammeonium Chloride, NTP TOX 57 -3
TABLE F2
Frequency of Micronuclei in Peripheral Blood Erythrocytes of Mice Following Treatment
with Benzylirimethylammonium Chloride by Gavage for 13 Weeks®
Number of Mice
Compound Dose with Erythrocytes Pairwise
(meg/kg) Scored Micronucleated NCEs/1,000 NCEs® P value®
Male
Water 10 3.7+ 0.6
Benzyltsimethylammonium chloride 12.5 10 2.5 +05 0.937
25 10 2.8 406 0.868
50 10 52109 0.056
100 9 6.6+ 1.1 0.003
P<0.001°
Female
Water 10 2.0+ 0.3
Benzyltrimethylammonium chloride 12.5 10 2.5+ 0.6 0.228
25 10 3.0 £ 0.3 0.078
50 10 3.9 4 0.3 0.007"
100 9 6.4 + 0.6 0.000
P<0.001

NCE=normochromatic erythrocyte
Mean + standard error

O A0 oo

Solvent control

Pairwise comparison to solvent control; significant at P<0.006 (ILS, 1990)

Study was performed at Integrated Laboratory Systems. The detailed protocol is presented in MacGregor et al. (1990).

Significance of micronucleated NCEs/1,000 NCEs tested by the one-tailed trend test, significant at P<0.025 (ILS, 1950)
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NTP TECHNICAL REPORTS ON TOXICITY STUDIES
PRINTED AS OF FEBRUARY 2000

Chemical
Hexachloro-1,3-butadiene
n-Hexane
Acetone
1,2-Dichloroethane
Cobalt Sulfate Heptahydrate
Pentachlorohenzens
1,2,4,5-Tetrachiorobenzene
D & C Yellow No. 11
o-Cresol, m-Cresol, and p-Cresol
Ethylbenzene
Antimony Potassinm Tartrate
Castor Oil
Trinitrofluorenone
p-Chloro-a, o, e-trifluorotoluene
t-Butyl Perbenzoate
Glyphosate
Black Newsprint Ink
Methyl Ethyl Ketone Peroxide
Formic Acid
Diethauolamine
2-Hydroxy-4-methoxybenzophenone
N, N-Dimethylformamide
o-Nitrotoluene, m-Nitrotoluene, and p-Nitrotoluene
1,6-Hexanediamine
Glutamldehyde
Ethylene Glycol Ethers
Riddelliine

TOX No.

28
9
30
31
32
33
34
35
36
37
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Chemical
Tetrachlorophthalic Anhydride
Cupric Sulfate
Dibutyl Phthalate
Isoprene
Methylene Bis(thiocyanate)
2-Chloronitrobenzene and 4-Chloronitrobenzene
1-Nitropyrene
Chemical Mixture of 25 Groandwater Contaminants
Pesticide/Fertilizer Mixtures
Sodium Cyanide
Sodivm Selenate and Sodium Selenite
Cadmium Oxide
B-Bromo-B-nitrostyrene . ,
1,3-Diphenylguanidine 4
0-, m-, and p-Chloroaniline
o-Nitrotoluene and o-Tolnidine Hydrochleride
Halogenated Ethanes
Cyclohexanone Oxime
Methyl Ethyl Ketoxime
Urethane
t-Butyl Alcchol
1,4-Butanediol
60-Hz Magnetic Fields
Chloral Hydrate
3.3',4.4'-Tetrachloroazobenzene
3,3 4.4'-Tetrachloroazoxybenzene
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Combined Repeat Dose and Reproductive/Developmental deicity
Screening Test of Thiophene by Oral Administration in Rats

=

F-# 7 = ¥(CAS No. 110-02-1 ; {1k, CHS ; &
FE, 4l i, SERICAFTIEFRETBATD
BRLEGWT, Nr¥rrAgeEAE LT, 4, B
RROLEEHRRRE B L UEEM R EOLEHEOPEE
LLTHELAERILTWAY, F4 70, £4, T
¥Hoahod, - LEOERPIbERESINT
WAEY, ERHRAESL, F4 7 vid, BEMCIR
FEATLAHEEIITEESFIERIL, BRRACER
HEERITL, KT HIBOREHICERZESRITTE
EXFREINTVEY, LDy EIE, BORSICBNT,

Fw b TIE 1400 mg/kg, T ATIE 420 mg/kg TH O,

<y AOEEANRS T100 me/ke, VY FOETH
571830 mg/kg THHY, F4 7 2 08000 ppm % 7
v MICIBMRAREST 2L, BEEWLFT 7200
16.3% 43, MEHEPLEININLEZ LPHLNIIERT
WL FF T2 rORABRFEICBITALDEW, T
v b T, 9500 mg/mi/Zhr & 2N TWEY, BOFERS S
NF 472 DHE3WIEEOE TIPS NS
A, FOMISFFR R s, T EE, S
ah, BT0O%ERF LSS LY. F4 7 2 X |,
AriE @+ b & 1 — 4 P450 mono-oxigenases (2 & B, K
BTFHOFEFRAKIISAI T I YA T 5 -0 807,
IhAFROBEE L ERTLI I EY, BL, ¥4 7=
YERESTD EANOBMMBABRES D Vv
FREEZITWL. RABOREIZOWTIE, Jv biC
HLTEUAREF21~9» BEAER L -REFD
0, BiBLUREICEED, LEICIEEELRN oS
A=A, T, BRICEEEROBNSENLELER
ENHZEHREShTVWEY. Lil, EOFSICE
HRERGEFEHIIOWTIEIFE S LTy, EREELE
HFHECHE LT, F4 7z B FERICEELRIZT
T EMRE SR T AL, EREIEGEIC R T BRI
flis T, REREETIE, OECD I & LZERFE{LED
HOEEWSHRIGLIBUAEFED-BLLTFA
7 rO0(BEMER), 25, 10038 X 07400 mg/keg %
Sprague-Dawley 27 v b (CrjCD} DI (& 1305/ #)
CARRRZEED LU RSB 2AMEDRSL, 26
WCHET B M T 2, MR B L
THREETIE T TR LHEL THEMI T AR
B SHEL L UEEED T &6 IR IR D FEE - 5
FICRIZTHEIODWIRE L.

FOHER, BT, 100mg/ke DlEDEFSER, 5
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Hiz, FOEIDEYEL E—FRERZTE S, 400
mg/kgf Sl XY, BSBEDMCBRICEEES
I OB ERE MG LA, RS RARCENR L SE
EARLICH, REBREEEICR S, 5378
S L/CRRBETIE, pHOREAWMELRL .

2B FiEx EHOBR T, 100 mg/kg L Lok 5 &

AC L D AAFERLECTFBRIEAIR L, v a7 7 - U

gHEL, FEEShEEEEMLL, 3512, 400
mg/kg T EIZ L G, ANER Lo MR, AZESD
L O AR E B EALE L U ERIESHED 5
h, REVVEVBESITRIVATFTO-VEELS
IZFIstsae OIRE L 2 2 SEBREE/ BELTL,
100 mg/kgh L5 BOF4 7 2 Vid, FEEEER

L7z, 7, 400 me/kegd® 52k b, ANMBEAAIROE
RS 5 VIBRALFICERE S h, 400 mg/kg DS
BOFZF 7L, MRICHTABELRERSELS.
ROy, 100 ma/kg L EOIRSRTE TR
THEBEBLIUTAAN T A7 7 ¥ —¥iEENET
L, i) igEHs RS L Zolid, 100 meikghl
LOEEH LBV (EREELFRERMELSEML, 400
mg/kg % 5-12 & 1) eosinophilic body 4% 210 L /=45,
THEORE T RITENNGTFOLN Lo 4. 400
mg/kgBERIIBTHREBEENFET LAY, HEM
BENAFURD Mo FOMOFEEF+ 7
Iy OEEREFRETLAEEEDONT, 25 mg/kg®
BEEOFF 7 2 L ERIED o7,

M T, 100 mg/kg Bl EOIRE 2L, REHRICEF
DA D EEh P-fiRE e T e, 400 me/kgiRS
(& DIRE R L OREEMT 5 HE i — @i
WEIL, EEERAEERL, 1613%5 8 H ICHrEREE
R r RS AYAL oF- 1L A DA

EHEF ORI, 100 mg/kgll EDEREI2LY, &
{LOHFEICEEEEH L DIDO, 400 mg/ketR 51259
HofwmizERshin b REOpABEEsh, FE
ERMAEEELIEMLE. £, Do iR
100 mg/kg LA L D58 CBE S, 400 me/ kg5
Tk, KEOREZEERELCZORENFELZDHLN
i, eI kb, 100 mg/kgbl Lotk SR, A
WELUDHICEEL 52 5B RETHLEEZL SR
A, ThooEE, HEERRFICLEESIN, R5H
B aRa o, I, SEAOZHRRIELLD
WLTLhIEBESh T/ 100 meikg b LofE5ic &
DREE LR OERESFEREICEML, 400 mg/kgdk
SRIBWIEREERLGFEEIESEEzR L. ot

321




FEE5=E - £RREESEHSER

DBEBEICFA 7 roFEEreTsEtizsZvshn
T, 20 mg/kgDHEEEOFA 7 2 VIZEEREEDS
o,

—F, SESREEEICELTE, 400 ma/ke ¥ TOHK
S8, KB, #BLUZHCESRERE R o7,
T, FA 72 BRSIIERT I SNEERVTAORE
SO R4 LA L, 100 mg/kgll ED
BEBROMNNCERFEL O B0 E {2, WEIT
BB, WIOETAHEH 6N, 100 me/kell Lo
WwEEL, BEHOWEIREICEEYRIITEEETD
HrEZILNRE,

HERADWROEFER EEcEFA+ 7o 50
FEBTDH LN h o 8, 400 meg/keik 5B BT,
HERBLUBEFL4BOEE, 26 FLHERD4AD
EFFE AR DI ERD bR, 100 me/kg LT O
SBII5F 7 0 ESOPEIRLHLRY, T4 Tz
HEICEALABEEF IV ThofsBicbBEs R
B 7z, ‘ ‘

INEDILhLRBEBEST TR, 7472v0R
BHREBHUBE T2 EZE 23, MHEE D225
mg/kg/day T ), EEFLFHIIET 2EHEEREG,
HETiE, 400 mg/kg/day, METIX, 25 mg/ke/day, FrE
IBTE100 mg/keg/day TH B LR ENS.

Ak
1. {HERE '

FA 7y (Oy MFES, FG301(RERLETE®
M, 98%(wt%) ; AHH, THA) i, KRB Ta
25, FLOBEMICERT L, REEETAEDEHR
DHWETH L, REBWE S, FHET CHERGETT
BEL, a—rdAn (T MES, VIK5052 (45
AFAZ) ) IHERELT, WwIhoBgitEwThln
OIS HEEHF S mi/kgic b LS LERTRAEL, 5
e L7 5ad, EiR, ERESTOREL, R
HBSHDPNCHRE L. HSEPOBERMEL, =R,
EREHT AL ELSAMEETSH Y, BpAETE
ATITHERFLCLF+ 7z FBEEE LSS, 3
f:, WRALAREEICIEZEEENF 4 72 v EH
SNTWiZ EFEEEL.

2. {EHEMNS L UET ST

BERICTH, MEHEL b 7THEICTH AL A Sprague-
Dawley2 7 » k (Crj:CD, SPF) #{#H L /-, 8L,
AMHB BN, B BELERTTFHAT L, —iFR
BIIRAEFEDON o O RBRCH L (Be
WERAREST - #2774~ 3282 g, BE207.1~224.7¢g).

£EMnid, IBE24 +1°C, EEESS = 5%, BAO
B 1o[E /RERE, DR I2FRR (FRE TR~ TR TRE) 104
GHHRESNLFATRET, ERESHE - (AR -
UHENCELTATL, BEARCAL, AR
LY B LUKEKRSERCERSSL, EIRISALE
ORI, ATy - VORICEBEFRTETRE, K
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BéE LOAREF Yy T (RIA T L—2% BERFr—0
A-UN=)FEETEALL ERLAER, ABLT
REICIRBRIIFEL R WHREDE L SN L RANIE
ot

3. BEAUE

MEHEE D MEFEE B OEEL O LICHESNR{LEES
MEEICEC TR L, I 2EE 13 cHEL
FAN

4. BE5E, BHER, BRSNS LCHRESE

F4 7z OFSRE, KELTT TPHRRBROZERES
£FEI225, 1003 £ 7400 me/kg & L7-. #5HEE,
SHEBL b5 mi/kgk L, HEHOT v F Ik, 747
LVOBEE L — v F AL EFF 7 o5 REE
— I THRE L. SASORSHBER, BodLT
VEZTELET 14 B RS & ACERMAN 14 AR B & USRS ER R T
BI4BMOERR4ZER, T/, Mo L TId3eEeT 14
HEEREIBEOREEES (KB 3 T) 2o s
BT ITEPME % B L COMBEOMEIA £ T 1
B, 7v MIBEZBWTHRAGICEDRS L. H8
OHEGIE, FEE LT ek oM GB% 13~ 158)
AT, REMIOIXS R, M b N RER B LY
TR OOV TIGELEOREERES b &I,
i, RRBEIEOKISWTIEROB OBEL D &
CEREREE L.

5 BSEDHT

FF 72 D0(FER), 25, 1008 & 7400
me/ke % ¥R Sprague-Dawley B F v b (Crj:CD) @
MEREESICIZIBLE, 4AME, RELENRSE L.
i, BOFEESINRLFA 7 2y O—HIERELTE
OFEFHEFENRLIEY, BLUTFA 7z EBAK L
Wi RIS L 2 " PHESRTWAI & D
b, EE LTHlEE T4 7 2 VA A—FREENT
BEFE SN T LHARECEEL RIZTUREOAR: %
FHTaiow, BMELEIER*HETHAFTL, JhiZdmi
BLAicEHETES L.

FORER, 100 mg/kglEnF 37 = i3S RER
—feREEA b s ¢, MHMOREROKRSILL-T
FEEE M S, 3512, 40 meg/keg®DF47 =
i, MEHEOEESEINS L UNESRE S B IcIE L,
HEOR#iEL RS b, 400 mg/kg/dayid6
HBOREHRSICL Y, @6 20BFHELOffFs D
ETHHEEL, INEHARRICST2BHEEICH
Lz &7, ERARCEEEEEE ULV L OBE
ENB25 mg/kg/day e L, THECIFHFEHD
100 mg/kg/day # 8 E L7, FHERABEIIBNT, wih
ORFEHIZOWTS, HEEBCE, BEroihtsh
FF 7 2 Il L A RBRORELRET S RMIEED S
NhpofEdn, HERBOMERES, F4727
EERHLAETAFT AL L.
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6. EHEHZE
1) HHEMD
A, —RUIRER

fEiEL b, EficovwTHBRRSEREE L.
B. &

MEHEE S, EFIC2>VWTHEL R MEE]L T
(H: $551,8, 15,22, 29,36, 42H, Mf: %51, 8 15H]
BIUBEABICNELL, RS2Z2BETIEXEL 20
Stid, BS2Z2HICABREFMELL. T4, KRB
RERETE, RO, 7, 14, 208, 4L AHETIE, S
BOBIU4IB (HFOBLU4B) DEEFBEL .
C. iEfiE

MM b, Bl oW THERER EERCEERES
gL, EEALLROBERE CORDEEELHE
L7, 28EOFRMARTOEERGHE L2 d o 7.
AR T, EE0~T7, 7~14, 14~20H®, &

HIZ, S LAHETIE, WHO~4ADEEREAEL

7=,

D. FRi&E

FERETE, H52BIUIBCERELERLL
», BEEROONLh o0, HFERBTIE, ROMERK
DRFEOFELHERT A0, HSHBREOES
7RI, HoeflicowTRRETEBLA. R,
B ARRAHSr —CICNBE L TERTAZLIZLY
HRL, pHElER L UL, &A, #, 7%,
TR -y BIUYY VL DEEOEEIIRER
HMERLMVTAATA v R 0027y 220001V
A=z X 0HEL, ihEEEmLz.

E. zzEt

i, B ISH(BSRGEE=HS18)0s AL
LRE2ER, A—HAOMKET 131 TRRE S TIT
27k ZROERG, BF, ERBIUVERSTOHTO
HHEERNLDB I EICL WITY, TRITER S hkEE,
FORAREROE LRE L TH»SFHEL, ERICET
L7z, ZEREE,S, FBII>WIKREE KRS
/EEEYE) X 100], FE=(ZREWE/ ZESY
) X100], MERABERHLXREZIITORES &
CEOBIcER LR E ko,

F. Sieiiae

HRE GBI, SFF ARG S, Sk
B, ERSElTRALOIEDVTOIT 7

G. HBEOEE

TIROFERE, TROM~1IKIZREL, O
KHRPRT L Twa I & RERELLZEICowT, #
ORAZMBOH, FORO+0ME & HEL 4. FArll

7.
i R FERE L o 2z oW IR B TR (ARG B ~ 4
MHORE) £ HEL, BER(EBUEEY Sk
) X100] # BB oWTRD.
H. AEAERE
a) HEENR
1. i, HEEER L VEELALRE
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FEBRETHHR LS oWTE, RE2SHBAEE L

REESEoRSRTHErOMEFRGL, 28 (%
S54A3EEEA) IRy ALY Y - VIEREBT TR
In - B TERLE. FOB, £ficowTITFEE,
g, IR, B, SR, BEBLUBELGENER
RiEL. £, CHEOBEDNS L, HBEB LU
BEFEI77 VHICEREL, F0MoBRES X URE,
ANB, ERE, B, B, BIE, BBRLL S FERICBV
TREEZEHHBER, WALy YICAELE. &
REOREDI L, KM, i, ITEELCEREEEE
DERIZDWT, FOBOBER, WRBHE L0400
mg/kg S BHOEFIIIOVTHREBTA 2MERL, A=
FED) VT AV EREETo CTHEBABRES To
Froo 27 PBEEGUTON red ORm b L TEHREL
o %, BEDIUERBROZESRNE L AEASRGRE,
bR, FHB L I oRERSRREE, 747
= DFHEERE L THBREEOB T RES TV A
Sk, LI FHRERIIBATHEEEESML T8
FHESEDR I LG, BHEE L EEBEORE
EasHRBEEERAIEL, WEASRELERTL
LELi EFh, AT EHRESESLOBESRE S
Edrh, MORBMERETERLL. E61, F47
= IR OESE OB IIEEEOFEE T BRE T
PRESNTWHOT, HE5ELFRELOBEETZEHS
LT ALOIARE L SO REESRE S ERL
A

Lo 11 222 26

SFlconT, EEIcET L, <y PN ¥ — VR
ErFCRERFBAEIRL D EDTA # EEA & LTI
L, #RIERE(RBC), MMERE(WBC), MeFE (),
FHFRMFERMCV), ~T b7 )y MEMED, T
ARIMEMEFZFE (MCH), FTHRLOEMERFEE
(MCHC), [L/ME% % %78 B i 72 [ B il 4% (Coulter
Counter Model S-PLUS IV) io & b ilsg L, ARERE S
Hid Wright-Glemsa @ % 17\, LFEEMBET ¢HE
LTHEBLA, 4, &FEOSHEICDWTIE, EDTAY
PLEEH) & T AIRMICEarh, o BEF MY T AR
EEAE LTRIILL, IEREREA TR (7 o
Feritkh, vobor ¥y PT) B & UiEs
B b O 2RSS 25 CEEAPTT) #81% L 7.

N, MEEEbFERE

Pl oV, MEFEREO-OORMIZT EEE,
AR Y EPEER E LTIRM L, Fh R E o
L TELANEE BB 54T E (COBAS- FARA) B &
UEHBIEMETITEEEAA & T) Ay, BEH
BE(CY Ly bE), 773 rEEBCGE), o
UAFT— Vg (COD - DAOSE), 7 Foiges (s
VaF 4+ —EG6PDHEE) RESTZERE(V LT —¥
GLDH®), 7 L7 9= Vi (Jaffél:), TAH) 74
2778 —¥ER(p-Z bO T o) YEEREE),
GOTHEYE(SSCC#:), GPT iFHE(SSCCHE), ¥y LY
YEE(EILVEY o) 39S ¥)—-X),
Foiy bR (OCPCHE), ERE ) Vi (£ ) 77 Y B
B, yGTPEHR (-7 Vs IN-3-HLEFL 42}
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o7z FEERE), 5y LRE( A CERSE),
AV LRE(M 4 CEME) EFEE(S VER
#), A/G I (EHE) icowTar L7,
b) S

1. %k, BEEERS L UWEREGHE
R ML ATREMEM T B, scR LAad gL
WETR2S AL RIS, BEEON Y b E S
Hw%&%%uﬁm-ﬁ%éﬁ,%ﬁtt.ﬁﬁttﬁ
AEFAR, F, BIRIREE L WS haBiE, £
OO R LY. - AROWTFhOF Iz BT LR
BIFFEzHIBL, FEIZ2WTIE Salewski " %
AL CERIR s 2 L CHRBEBER L. MR
TUoRMICERELCREL, EREMET CHEERERA
o, AERAE L UTRARMFHOIFEIIOWTR, K8
MR ELTo7. I/, HiRE SEBIUVEROEER
FEFUIOWTHIE L. TheoBEs LUK, N
fish, Foh, (OB, MlE A, BIE, HRE, FE, BBt
BLUEBIZBWCRELED BB LI0% ALY »
CEELTEREELL. ChoenBED L, KR, /M,
Feim, B, BRE L UMREEE0LBIIowT, #
DO EFE X, 400 ma ke IR 585 L UFEREOLF)IZ
DWTHEBIE ZFERL, AT hE ) - d Y R
Bl L CRBIERELT-72., 4, LECRLT
Oil red OB xITo /o, B, AN, FH, B, I
BLURKRE LU OMBRMARER, BERRoR
MhoERLL. :

2) HER
A ERBOHE

WHEOH ICERB(EFEHEER) 20, RooK
(R EERE) X 1008 & UH £ (HEERK
[ERIER) 1001 %KDz, T, BERONERED
T O TR~

B. ELRBOETE

RCREEFARS, WEFOAOEFEE (£ &
BE) X100] BLUHEROERABOEFE(HE4
BOERE/HEO BoERBE) X100] 2Rl Bl
Wit#ir L, MESLUBEENOBREZRELLE, <
¥ /- VICEZE L TRFELE.
C. =T

BWEOHB L U4 H I — B CREHER (S E (litter
g22)rWEL, liter B2/ MERE] 2 EBEICDnT
L sy A

0. #is

WE4HIC2f s -7 IR AL DEE S, 2K
Lz, WEBLUVEEROREE—ZLCERL, —8B
TEII% R YILEBELTRELE. F—F AU,
—EIEny S —WICEELTRELL.

7. FEETERAR

TRE, FHRELRLFEROBEEERBERII>V
TREEVETo0. FOHOTRTOHT— 1T,
AEZEICBONESH LR —EITEDEEEY 18
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A& L CBartlett " # W THiED—#kiz 2w T
DREL, KT, —TEERDFEIITH 5\ id
Kruskal-WallisJEMRE® 47V, #EERELF4 72>
ZIFEHOZEIT OV T Dunnett B 4 5 v (3 Scheffé
B OMERIT o7, FEAEE, 5%BL 1% E LA,
IR R AR R IC o Tk, Mann-Whitney @ Uls
FEVEHWTHRELL.

LTS

1. REHRS ST (REMARR)

1) FECH, SREEBRG, —HRRE

ML DTV TROBRSECLEERESSNT,
B R RN ko . METIHE, 400 me/kgd 5.
HOlfD, 5602 0%KALT(A02&8ET) %R
L, SHCHESHICIIEESMELEEL -0, 3
TEWRFEICH B L HIHE LTl L7, EFEo—igIRE
DT, HETE, 100 mg/ke L EOHFERIZBVTE
B, PR, HBEHROBRTH2VEERES, F
DEM S, BELLCICRENBRESRL, 351,
400 mg/kg B SHTRMELBEI R, Zhe o]
i, FEEHEEORVERBICHRS BB IEEIR,
A, HERSRSHBCh s THESK:. 20D
BT+ 7o oS L dERRICBESNS. M
TiE, 400 mp/kgiR 5 BB W, LRoFEESEHO
EPICIFOBEMICERETHEESNL. Zofipi,
TETH 2 f 0B LA, SR CEERED H
hWadhoi, £, SHREBEOHFHE SIS IF O
DEFETERL, 06 1IPNIIIIMEERESED
2Nz, FOM, 400 me/ke R SETIIHEE K, BR
B TE, FEME, BHEVES, FhihhESEELIUR
EABESN, HIEB L UFEFEESLED L NI,
100 mg/kgZ SBECIZhs0EbIBED N EHh -
fo. Fiz, TARTCOFA4 7 o P IREBICHESEE S K
7o, L L, #idEl, 100 mg/kg Bl 0SB CIRIHE
HIZ { DBV I LR SHBICh o TRE SR DI
L, 25 mg/kgiR 5 CHAEII—BHICBEEsLLD
ATHol, TOMOELE, FH7orniEs5EEE
EMRICHE SR,

2) k&, 1EEEE (Tables 1~6)

BT, 25 mg/keik SHOFEEZE L RERIC
EESOPEEIIREDL N L o7 100 mg/ke ML EDI%
SEIIBWT, ESHEH—AECEESIE & R
EOIHEDED SNADY, 100 me/kgdk 5B IZowTIR
WENOREOFER I UBRHEEC L YRR OMIE
BEEROSNE o7, 400 me/kgix5H TR, &5
1~8HOE\EEES L UEERSIIAHIH S 7 (p<0.01).
FOHOEHESIISEE L EELECHEL, £536
~AZE T BEEE L iR L CAE (p<0.05) 2 EEE T
L7oh%, HEE, 5B dbion Bl it LT
FE (p<0.05, p<0.01) ikfETHE L. F4, HB
BLoBMicgEZ2dROozdoizd, £536~42
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Tablel  Body weight of male rats treated orally with thiophene in the combined repeat dose and
reproductive/developmental toxicity screening test

Dase (mg/kg) 0 25 100 400
Days of administration
1 (Init. wt.) 2003 + 116 (13} 2998 + 129 (13) 2089 £ 114 (13) 2084 + 101 (13}
8 3417 £ 204 (13) 3418 £ 230 (13) 3282 + 300 (13) 30L1 £ 16.2* (13}
15 3203 + 286 (13) 3777 £ 303 (3) 3622 + 350 (13} 342.2 £+ 21.8* (13)
22 4003 £+ 320 (13) 4022 + 328 (13) 3837 £ 349 (13) 3614 = 28.1** (13)
29 423.6 + 280 {13)‘ 4308 = 359 (13) 4131 * 389 (13) 383.6 4 33.2* (13)
36 4476 & 312 (13 4572 £ 411 (13) 4364 + 432 (13) 403.8 + 369* (13)
42 4622 + 350 (13) 4679 + 453 (13) 4448 + 432 (13) 409.6 = 44.6* (13)

Values are expressed as Mean £5.D. in grams.
Parenthesis indicates number of animals.

* -significant difference from controt, p<0.05

**:gignificant difference from control, p<0.01

Table2 Body weight gain of male rats treated orally with thiophene in the combmed repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0 25 100 400

Days of administration

1~8 424 + 108 (13) 421 £ 112 (i3) 203 + 213 (13} 2.7 + 11.6* (13
8~15 385+ 99 (13 359+ 89 (13 3.1 + 85 (13 41.1 + 114 (13)
15~22 201 62 (13 244 =58 (13) 215 = 64 (13) 193 + 96 (13)
22~29 233+ 94 (13 287 £ 56 (13) 204 £ 61  (13) 222 £ 82 (13)
29~ 36 240 £ 68 {(13) 263 4+ 73 (13) 233 +x73  (19) 201 + 66 (13)
36~42 145 + 57 (13) 107 £ 60 (13 83 +81 (13 58 + 116 (13

Values are expressed as Mean +£5.D. in grams.
Parenthesie indicates number of animals.
**: significant difference from control, p<0.01

Table 3  Body weights of female rats treated orally with thiophene in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose {mg/kg) 0 25 100 400

Days of administration
{Pre-mating period) '

1 (Init, wt.) 2162 + 52 {13} 2162 + 53 (13) 2161 £ 53 (13) 2164 + 50 {13)
8 2320 £ 7.7 (13) 2338 + 44 (13) 2293 + 66  (13) 2053 £ 23.9% {13)
15 2502 + 116 (13) 2538 + 85  (13) 2506 + 10.7 (13) 234.3 £ 11.7** (12)
Days of pregnancy
] 2549 £ 115 {11 2553 + 45  (10) 2572 £ 89 (1) 242.0 & 104* ( 9)
7 2021 + 120 {11) 2020 £ 81 (10 2954 = 7.8 (1D 277.9 + 116** ( 9}
14 3504 + 109 (11 3281 & 146  (10) 3307 =72 (D 3153 14.0% { 4)
20 396.2 £ 151 (11) 3908 + 265 (10) 3933 + 206 {11) 3815 £ 21,7 (9}
Days of lactation )
0 304.1 £ 260 (1) 2904 £ 300 (10) 287.7 £ 250 (11) 2825 & 196 (9)
4 3214 += 181 (11} 3285 + 174 (9 3072 £ 26.7 {10} 2046 + 385 (7

Values are expressed as Mean+S.D. in grams.
Parenthesis indicates number of animals.

* ‘significant difference from control, p<0.05
**significant difference from control, p<0.01
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Tabled Body weight gain of female rats treated orally with thiophene in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0

25 100 400
Days of administration
(Pre-mating period}
1-8 158 +42 (13) 176 £ 37 (13) 13.1 £ 38 (13) ~11.1 & 2L6% (13)
8§~15 182 £ 64 (13) 199+74 (13) 213 £ 62 (13) 242 £ 116 (12)
Days of pregnancy
0—7 372 £ 36 (11) 367 £ 64 (10) 382 +40 (0D 3B +E61 (9
714 83 +46 (D 36.1 £ 73 (10 353 £ 56 (11) 34 x52 (9
1420 658 + 129 {11} 62.7 £ 152 (10} 626 + 186 (11) 662 £ 126 (9)
Days of lactation
0~4 17.3 £ 160 (11) 314 £ 158 (9) 16.1 +£ 143 (10 64 286 (7

Values are expressed as Mean = S.D. in grams.
Parenthesis indicates number of animals.
**: significant difference from control, p<0.01

Table 5 Food consumption of male rats treated orally with thiophene in the combined repeat dose and
: -reproductive/developmental toxicity screening test

Dose (mg/kg) 0 25 100 400
Days of administration .
1~8 1709 + 169 (13) 1725 £ 172 (13) 150.2 + 304 (13} 1225 % 126 (13)
3~15 1660 + 1998 (13) 1601 £ 230 Q3) 1938 + 256 (13} 1650 + 192 (13}
26~ 36 470 = 140 (13) 148.8 £ 14.7 (13 1534 + 178 (13) 163.2 & 225 (13)
36 —42 1244 £ 134 (13) 1184 = 1.0 (19) 125.1 = 14,1 (13) 1412 + 208% (13)

Values are expressed as Mean = 3.D. in grams,
Parenthesis indicates number of animals.

* .significant difference from control, p<0.0%
**:significant difference from control, p<0.0L

Table 8§  Food consumption of female rats treated orally with thiophene in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose {mg/kg) 0 25 100 400
Days of administration
(Pre-mating period}
1—8 1190 £ 76 (13) 1167 £ 53  (13) 109.7 + 123 (13) 74.5 & 22.9*% (13)
8~15 1189 =89 (13) 117.1 £ 85 (13) 121 4+ 103 (13) 1267 £ 86 (12)
Days of pregnancy
0~7 <1380 £55 (1D 137.5 + 113 (10) 1429 + 109 (11) 1362 £ 140 (9
7~14 1545 £ 68 (11) 150.0 + 133 {10} 154.2 + 112 (11) 150.8 £ 130 (9
14~-20 1303 + 65 (1) 1280 + 152 (10} 129.8 £ 101 (11) 133.3 + 148 { 9)
Days of lactation .
0~4 918 + 145 {11} 994 + 169 (9) 803 + 312 (10) 656 + 357 (7)

Values are expressed as Mean =+ S.D. in grams.
Parenthesis indicates number of animals.
** significant difference from conirol, p<<0.01

326

131




FHFIT

HOMMER T EEOERER LA,

BT, 100 me/kg UTF OEHTHE, wIR O
DEES X CEERIC O A & B L THEEERD
Sipdr o7z, 400 mg/kg X SEETI, KEAMDESE1
~ 8 H R B A A IR & B L TH R (p<0.01) % E{E
wRL, REFEI L RES~15HOBEMEILE,
WMEREOHICEESERD b0, KESIMH DR
B HNE o loh, HSREHRO ZEAOFEIINE
HEREL THE(D<O.0L) 2EMEL R LA, HIEHO
EMECETBRLOMTEREGEOO N, o/
7, TEMOGENBRETH>koHil, FR0~14H
OEEA IR L L THE (p<0.05, p<0.01) &1{&
EERLZ. BWEHICE, HHFO~4B0BREEI PR
BEOCHEEZ AR LA, FEL L RS L b ICTREE
LoOBICEEEERD R o,

100 mg/kgHESED1FIOFER, Huboll—1-2)
SHB L UHEFREORICER LA L) B
S oA L. :

3) FRERR .

25 mg/kg BEBHORBEFRRIEAMBELAKETSH -
7z, 100 mg/kg M LS5 BECid, pHAT7 LA ) 248
CEMpAEEIL, 400 mg/kg HEHETIE, 13FF116)
ORI ERAR LI, FOMOMEER L, WREL EE
Taholz,

4) EEEHgErR
At (REIE  BRSHIRE (2ERS) £ TRE)
(1) Mt ErR R (Table 7)

FRIMEKIZ2WTIE, 100 meg/kgll EOIF5EEII BT
MEFEEL L FFHRMIRMEZRED, BETESHS
PHRARMFRICEE (<005, p<001) (2T LA, F
7z, 400 mg/kgfRSRETE, FHROFOEREHNEE
(p<O0D) WA L. ~= k2 )y MER, TTO
FA7 2 v ERGBEFHBEERE L TEE (p<0.05,
p<0.01) ZRIE{E %R L7-5%, TOREIZERNEROE
BHTH -7 FOUDEEIZDWTIIHBREE
T EREHLOBICEEEIRO O, o k.

AMERicowTHE, BB LFESEOVWTFRIZb IR
BrFt 70 EREBEOBMTHEEZERTS NS
SYAR

i ¥R 2 B L AR 2R TH B T, 400 mg/ kg 58
WBWTAPTTAHE (p<0.05) (2EE L 1-7%, PTIzo
WTEHWINDFF 7 =2 Y EERICBW T HBELD
BicHBEZIRD o d o,

(2) mEEAALSIRER A (Table 8)

A E LT, 100 mg/kgl Lo SEEIZ BT
TR ERENFE (<O IR L, 1, ER
J CBEDEE (P00 BN L, TR T+ X7
7F —HEESEE <O IKET LA, E612, 400
mg/kgix FH T, REEE, BoLvaAso—LsL
FREYVE COEBE, &6 0NIGPT, GOTH LT
y-GTPOFEEUFFRFhMEELERLTES
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(p<0.05, p<OOL}ICERH LA, IhbidnFhd it
Tz ORBICKFELTERLAE. ZolEe, MY
ABENFF T Ly FREEIIENT, 4, A0 A
BIUHEREBET 2 mg/kgH S HIIBVTEE

(p<0.05, p<0.01) EEERLAD, Wihid A&
A LR b Tl e o e, BEMBRE, TA7 IVl
B, AIGH, ZLVT7ForvBESLIUINLL S LLE
onTlE, HEBEE ST o ERSBREORBIIIEE
EFBOHLN LT,

(3) #FEEE(Table 9)

25 me/kgit S BTR, EBBLIUEEME S &2
BELOMCEFEEDEDOLNLIBEE -7, 100
me/kgll EOBESFHIIBEWTIFEBLUTROLEE
EAEF (p<00l) 2EEL R LA, T/, 400 mg/ked%
58T, BREEF FE (p<0.0D) REEZRLZ.
400 mg/kgRS-HEC BT HIEE L EE ST BE L G4
Thotd, BUBEESSRBLEELTEE
(p<0.01} RIEMERZR L2 &h b, MEABHEINBE
EHEBELTEE (.M 2EEesR LA, W, B
BLUBREKRIZOWTE, EER S UM EEMEE H okt
Bt OETHEEEEED o T,

(4) HEFFR

JFi&E T 13400 mg/kgiE 5B IC BV T 2RI R
A5, F o, IENBRERALHRA, ERE, FA T2 v
EREHOLIFATFoED LR, #Hadkd, HBEO4
#, 25 mg/keHSRHEOLY, 100 mg/keixSHEOIFB
L TF00 meg/kgHEHO 1B A LN, Z0IEh,
BEED 24, 208 L 7100 mg/kgfE 5RO &£ 46, 400
mg/kg BT 5B 1 FHI N EOBFE LR S Lz,

BT, 400 mg/keit 5B HEEORME X U5EA
Pl A G, 100 meg/kgiF S BIZFHLEO AT
A b, T, 25BLI00 me/ ke 5HEOE1HI,
HHERFEOIFNBEEONIENTS L L7,

e, AwFEE, 100, 3B & UM00 mg/kgit S5 EE0 41
PR RS, MEEO2FICIKEAE, 1Ficafs
pE N R W A

FUIRAR T 1003 X U400 mg/kgix SHOE2HIZIE
K, 25me/kgix SO IBICERSBEDLLNE.

DEoizdiz, HEECRBRORES, WEOHE
HBIUBBEOEGIELIFICA LR, 25 mg/keik 55
TIHEIEOEAH2F, 100 me/ke ik SHETIIHEL
HOREITIFICH SR, 400 me/keik 5 H T, BE
DEFBEESBE, HEB LR EAOEREIE 15
A b, F72, 100 mg/kg# S8 TCIE, KEENER
ZANT:.

(5) REMAHIREF R (Table 10)

EEBIBYABERA L UTIIRT.

(71\B%)

400 mg/kg 5O 1HIC, TUB L VI~ XIEOEN
MifaR I RE LT, BRilaoREEES T(8EL
BEARRS b/, AENE LR TRBICEERY
o,
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Table 7 Hematology of male rats treated orally with thiophene in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose {mg/kg) 0 25 100 400
Male

Red blood cells .
Count (<10/mm?) 804 + 35 (13) 770 + 42 (13) 768 + 31 (13} 788 + 37 (13)
Hemoglobin {g/di} 154 £ 1.0 (13) M7 £05 (13) 143 = 04 (13) 140 £ 04" (13)
Hematocrit (%) 435 £ 22 (13) 419 + 16* (13) 415 £ 1.3** (13) 414 & L1*¥* (13)
MCV (um?} 542 + 1.6 {13} 54.5 £+ 2.3 (13) 54.1 = 1.8 (13) 525 + 2.1 (13)
MCH (pg) 182 £ 05  (13) 191 £ 09 (13) 186 £ 06 (13} 17.8 = 0.7* (13)
MCHC (%) 354 + 08  (13) 331 06 (13) 345 + 05% (13} 340 + 02 (13)

White bloed ceils
Count (X102/mm?) 68 & 15 {13} 5 % 10 (13) 59 15 (13) 62 &= 17 (13)
Band neutrophil {%:} 0+0 (13} 0x1 (13) 0£0 (13) 040 (13)
Segmented neutrophil (%) 15+7 {13) 16 & 7 (13) 1B8+86 (13) 11£5 (13)
Eosinophil (%) 11 (13 12 (13) 0k1 (13 121 (13)
Basophil (%) 00 (13) 1= =] (13) 040 (13) 0+=90 (13)
Monoeyte (%) 32 (13} 3+2 - (3 .o 3x2 (13) 3+2 (13)
Lymphocyte (%) 8l 7 {13) 79 £ 8 (13) 7%+ 7 (13) 86 £ 6 (13)

Flatelet
Count (%10t/mm?) 98,7 £ 13.1 {13} o5 = 272 (13) 990 = 108 (13) 1021 £ 1.7 (13}

Coagulation time
PT (sec) ' 153 £ L1 (5 - 164 * 24 ( 5) 154+15 (5 146 = 14 (5
APTT (sec) 24915 (5 28716 (85 239+ 19 (5) 218 £ 06* (5

Values are expressed as Mean+S.D.
Parenthesis indicates number of animals.

* *significant difference from controt, p<0.05
**significant difference from control, p<<0.01

Table 8  Blood chemistry of male rats treated orally with thiophene in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose {mg/kg) 0 25 100 400

Total protein {g/d) 55+ 03 {13 55 £ 02 (13) 56 £ 02 (13 55+ 02 (13)
Albumin (g/d?) 3101 {13) 31+01 (13 3101 (13) atko0r (13
A/G 133 £ 015 (13) 128 £ 020 (13 121 = 007 {13) 1.26 £ 014 (13)
BUN (mg/dl) Bx2 {13} 14 £ 2 {13} 4 x32 {13} 16 £ 3 (13}
Creatinine (mg/dt) 0.7 01 (13} 07 £ 00 (13 0701 (13) 07 +01 (13)
Glucose (mg/di} 147 £ 12 {13) 132 £ 9 (13) 114 + 8+ (13) 120 + 18* (13)
Total cholestero! (mg/di) 9+6 {13) 35+ 6 (13) 45 + 7 (13) 51 & g** (13}
Total bilirubin (mg/dt) 0.08 £ 003 {13) 0.08 £ 0.02 (13) 003 + 001 (13) . 0.7 + 0.05* (13}
Na (mEq/!} 143.7 £ 12 (13) 145.5 + 0.8 (13) 145.7 £ 0.8%* (13) 1452 + 0.7 (13}
K (mEg/1) 350 + 017 (13 409 £ 047 (1) 388 2 015 (13 398 + 020 (13)
Cl {mEqg/1) 086 £ 1.2 (13) 1104 + L1** (13) 1089 + 1.0 (13} 1086 + 0.8 (13
Ca {mg/dl} 86 £ 04 (13) 87 £ 02 (13) 88 £ 02 (13} 86 =02 (i3
Tnorg. phos. (mg/di} 55+ 05 (13) 59 + 04 (13) 6.2 + 04* (13) 65 = 04* (13)
ALP U/ 27336 (13) 254 43 (13) 222 £ 41 (13} 200 = 20 (13)
GPT(U/D T30 %6 (13) 275 (13} 0 +4 (13} © 81 £ 100+ (13)
GOT U/ 61 4 11 (13) 56 £ 8 {13} 58 =6 {13) 9 + 69* {13
y-GTP (U/D) 00 (13) 0x0 {13} 01 {13) 11 (13)

Values are expressed as Mean £ S.D.
Parenthesis indicates number of animals.

* tsignificant difference from coritrol, p<0.05
*#* 'significant difference from control, p<0.01 \
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- (BFR)

100 me/kg 5812 BT, AEDLEO RO L
KA TE, w07 7 —VOBMAATIIA LRI,
ANERLEOFMBBETIZO SR o 2. 400
mg/kgR S BT, SABEIAET(BELANE
AL O PRI RS L RO BE 2 EASED LR,
03 LO 1M EOBEL T 2oid 2
{be~vra7 7y —VOREIED R, AEDLED
BRI E DM B LS X UV N BRI BRE S hE O
A B D2EHI VT Oil red QBB F T o 24, MEhfb
LA 3t 2 Ry Bl E A D Ok
no . FOM, WREBELLOFF 7o SIS
EER/NEROES L URBEO RO B {LA AR S
Wihs, WMEREFF 7 ERSELOBICEESL
UCREOEER N o/,

(B#&)

Eosinophilic body 25 IBE @ 14, 25 mg/ke it 58D
84, 100 mg/kgfx SN 6HE L 400 mg/kg X 5-FED
SEIZEES LN A-AE, 400 mg/kg?’x‘t%ﬁ‘(‘“l;t, 1% 5-
BE B LT L DEEDeosinophilic body 2738 Hoh
fo. F A, WEECHI26, 258 L 08100 melke ik S
BETIIE 06 X U400 me/kefx SEECIRTMICERS
S UHEEORMEN RGNS, MBREEFS 72>
ESHEOBCEERBLUBEOZEEIED GRED -
. Fofl, BEOIEEDS, WREOAFR 6, 25
BELUL0 me/kegkSHOELIfFIALR, HEANY
Y IEROBEEY, MEHEOIFE X U25 me/kegik 55
DIFhzEs e, T, HEBEETH, BEnZ(L
FORMERICHETFHEM2FIICA S, BREERIEIC
TCEBELR AN Y AEBFVIFNIA LN, 25 me/ke
BREECEBTRCBT LEORBEDEE BTN
BH&Z BN, 100 mg/kgiZSHETIHBEEORMED =L
S IR A S NI,

(Hifi)

WHEEEO4FB L 400 me/ke ik S EO 2H O iR
AN L, HIREOIFB L U400 me/kgit s
HO28IC RN oRERROEENALL, 2055
MBEOIFTIHE s 07 7T, FhIkB L) 23
ROBMEE MRLIFED b,

(Ao Ri)

AR S & U400 mg/ke iR SO SfNIFiE I &
UEREihE L L.

(D)

MEROAPE X UA00 me/ke X 5FEO BB B
DT B 2 BT B 5 LT
) ‘

HEBEO LGS L0400 me/keix SEO 26\ sEE L
B CERRUTE AROBRENS O L.

(FEE H1EK)

HERBED 1613 & 08400 me/ke iy SBEOIFIIC T &
B4 yBReEE, F7o, dBEQIFICERELE
 FREENHR SN, 400 me/ketk 5B L HBE L O
MEEESBLFEEOEREDORE o7, 400
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mg/kg $%5-FE 0 1001 HEHEE P AR TEHIIE D IEHE - kAt

Bt o) =% (WA
(F55L)

400 me/kgix SO IFOFAEFEHEL, LR,
FEALTEY, MERREO S BELBATBRIALR,
FOPIORFE L TRERNICIRTES L R L ER
MR A A s,

(KB, RaRg, FRIRIR, SIS SUERE)

WFEROZRSHICLERIIA LR o7,

B. # (M%H @ BULE&KRE, WH4H (HEREF),
HWHE4H(emERET), TR AENSE (FEE K
ULEFETF), RERAMETH (REARIH))

(1) ZMEFRR
FElEci, B0 s F4 7o - FHREFTEES

Nz, 258 L F100 me/kg3R 5B T, Ry 4%

\ERER S AT, 400 mg/kg TR BT, WERE{LI

FHZEE s, RAaes L TEREFIFIC, £

7o, FREEMZHFICEHE SR, 400 me/kgiX S EOH

FEREEFITE, iEoFReEObicEetbBEI N

ANEDBABE{L D 400 mg/ke i FROBIFEER © E0F

7 RS LRATOEBE SR 0,

400 mg/kgR SHETIRBERSIAICES bz, Fi:,

25 mg/kgHSHTHHEBEAL = THLIFIIRD SN

7z,

MR Ti, 47z X ERGHOTHAB L 7400
mg/kgIE S HEOHRERFAICEEIEEZ SR, 25
mg/ kgt ST, 260 & Pl o205, 100 me/kgd%
SET 44, 400 me/kelz ST L BEn BN
IR THMLA. J0i3d, HEHOLFICHRESD
A=Y (Nl

BT 100 meg/kg x5O 16, HABEFA®ET
400 mg/kgf S EQ4FNEHEFR D b, HBETIE
falERAds, F72, 400 me/kgix 5B CREBROTHEREL
ABEATFTDIIA LR,

BT, 25 melkg S ROAIIEREISITOGR
bl

BT, MMEBECERORBRSHML, 72, 100
mg/ kg R SEHICEAISS FhFh 1FICo s,

BEESSE L UBROEEOHERIE, 100 meg/keft5HO
288 L0, BIFEESR L 72400 mg/keiR S EN1HI1CEE
o 25% (WA

Fofi, HEHETE, B CEEWLEN, 25
mg/kg IR SHECIE, BEREORBILD, 100 mg/ke k58
Tk, BliREEORals, ThERIFED N,
72, 100 mg/kg i 5RO ERETH T, TEOER
LB L URE, 2o B ICERRROTEFZTH S
N7z, 400 mg/kgF|EFETIE, FIRIEOERDITLEIZE
HoNiz, 1z, WIEREH L7400 ma/kgik SO
12, SETIROER, BHEMEORGL, MBI~ T
YOHE, BBLIUEBEEODREWOE L WIHPIFEDS
F{WAN
(2) BEEE(Table 9)

WHE 4 A A B AER T, 100 meg/kg T O 5-B
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Table @  Absolute and relative organ weights of rats treated orally with thiophene in the combined repeat dose and
reproductive/developmental toxicity screening test

Sex Dose (mg/kg) 0

25 100 400

Final body weight {g)

4397 £ 339 (13) 4451 + 43.7 (13) 419.7 + 406 (13} 3814 £ 41.5%*(13)

Liver {g) 1249 + 1,272 {13} 1304 + 184 (13) 13.00 £ 176 (13) 13.56 & 161 (13)
284 £ 017 292 =017 309 £ Q.i7** 3.55 *+ (.16%*
Kidneys (g) 265 + 025 (13) 278 £ 030 (13) 289 £ 039 (13) 265 £ 033 (13)
0.60 & 0.04 0.63 £ 0.04 0.69 £ 0.04* 0.69 & 0.04%*
Male
Thymus (mg) 3467 + 928 (13) 3246 + 57.0 (13) 3055 + 864 (13} 309.7 £ 532 (13)
79.1 £+ 211 729 £ 11.3 73.1 + 21.8 82.2 £ 175
Testes (g) 3.09 £ 020 (13} 296 + 025 {13) 324 =018 (13) 291 £ 037 (13)
0.71 + 0.06 067 £ 008 0.78 = 0.07 . 077 £ 013
Epididymides (g) 1.09 + 0.08 {13} 1.09 = 0.12 (_13) 1.6 £ 0.08 {13) 106 = 0.11 (13)
0.25 = 002 0.25 + Q.03 0.28 £ 003 0.28 4 0.04*
Spleen (g) 072 £ 0.12 (13) 0.73 £ 014 (13) 068 + 0,14 (13) 0.54 £ 0.09** (13)
0.16 + 0.02 0.16 + 0.02 0.16 + 0.03 0.14 4 0.02
‘Thyroid glands (mg) 154 £33 (13) 155 £ 42 (13) 178 £ 49 (1) 46 £41 (A3
3508 35+ 038 43+ 12 38+ 1.1

Final body weight (g)

3214 £ 181 (1D 3285+ 174 ( 9) 3072 = 267 (10) 2946 £ 385 (7

Liver (g) 1253 £ 079 (11} 1321 £ 077 (9 13.01 = 102 (10) 13.89 + 160 (7)
3.90 £ 025 403 £ 019 4,26 + Q44 477 4+ Q.74%*

Female Kidneys (g) 194 + 013 (11} 188 £ 012 (9 1.95 = 0.12  (10) 210 £ 021 (%)
0.60 + 0.04 0.57 & 0.04 0.64 & 0.05 0.71 & 0.03**

Thymus (mg)

245.2 + 1143 (11) 2040 £ 817 (9 1884 £ 102.8 (i0)

170.8 &+ 10%.8 ( 7)

755 = 326 614 + 223 59.6 £ 28.2 55.1 & 313

Values are expressed as Mean £+ S.D.

Parenthesis indicates number of animals,
a!absolute weight

birelative weight (g or mg per 100 g body weight)
* :significant difference from control, p<0.05
**:significant difference from control, p<0.01

Wid, EEBLUHESHEE D ICHBEELLELTCHE
EOROOREBE R 2P o, 400 me/kgid 5-HTIE,
FESIUBEORGEMIGBEIELTHE
(p<0.01) 2EfEERLA. LAL, BRESIIOWT
WA BREE ORICHEEETELD b2 b o,

HIEER, TRABABLIRETH 278, B
Bk LB s BT b 400 me/kg iR S BT, BB
SUEROLFEEFFBEOERER L. T4, BRE
BEAB L FHERECHATH, FF 72 r0f8E
FERRICRERESMEEOEM T R L.
(3) FRIBIMMATR (Table 10)

EREICBITABERMRE L TICRT.

(KB

400 meg/kg IS EETHAEICHAS P LRE{LE R UHO
b, HEERAT SCAFIICIREORE LIRY, £
7o, 3B REREO T (CEELRENELH SR

(7Rt )

100 me/kg 58, 1 EFLEN RO
BIEATES b, 400 me/ke RSB CIE, BT
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5 BT ARR OB AR BB bR, B 61D, 400
mg/kg S HOFRMROBREMFE TR, JEKRD
BEMTRIC, i, FFEOEELERILE LTIV
FrTHiROEMET A ERENSESGSIC AL, BIEE
AN X OB CHEBFEAROBES 40, Ry
4, Fi, AR LLENIFICA LR, B
e, BEHESB LTSTFRBICHOE{ED A LR AF 0N
T, SROMNEDRORERERAFID, i,
PR BIEAT2FIC I & N, SEAHRHE A LW ETE
PR L, HERCLHEL S REEASED SN B O
EHILITIZEEICRATED, i, TI~1V, IX$7:
FXFEOoBNARE TR, IUBLUIVET
WS TEB LU TLE: il b e bR l{bA s b
iz, —F, PMROELFERE RETH, AL
MERICIEIEEBLTEY, F00, HIF oI IXER
BA A ORI, ThoDOELE, BE58HIfTo1H
FEERB P, AEBEI T 204 L, REGEP CEHE
L 7400 mg/keg 5 SEE D FEIREI R IZ S FlH H M7z,
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Table 10 Histopathological findings of rats treated orgilly with thiophene in combined repeat dose and
reproductive/developmental toxicity screening test

Organ [Number of animals examined] Sex: male {female
Findings, grade and number of animals Dose (mg/kg): 0 25 100 400 0 25 100 400
Cerebrum 23]  [18] (3] [3] (131 (81 (18] [13]
Dilatation of ventricle total 0 0 0 0 0 0 0 4
+ 0 0 0 0 0 0 0 4
Edema around ventricle total 0 0 0 0 0 [ 0 3
* Q 0 0 0 ] Q 0 2
+ 0 0 0 0 0 0 0 1
Cerebellum {131 (131 131 (3 (131  [13] .[3] 3}
Pyknosis/necrosis of granular cells total 0 0 0 1 0 0 1 g
: + ] 0 0 1 0 0 1 0
+ 0 0 0 0 0 0 0 3
+4 0 0 0 0 0 0 0 2
-+ o 0 0 o 0 0 0 3
Vacuolation in molecular layer total 0 0 0 0 0 0 0 6
+ 0 0 0 0 0 0 0 2
+ 0 0 0 0 0 Q 0 4
Necrosis in laminae albae ' total G 0 0 0 0 0 g T*
+ 0 0 0 ¢ 0 0 0 3.
++ 0 0 0 0 0 0 0 4
Hemorrhage in necrotic foci total 1} 0 0 0 0 ¢ 0 4
+ 0 9 0 0 0 0 D 2
+ 0 0 0 0 0 0 0 2
Degeneration/loss of Purkinie cells total 0 \] 0 Q 0 Q 4] 8
+ 0 0 0 0 0 0 0 1
+ ¢ 0 0 0 0 0 0 3
++ 0 0 0 ¢ 0] 0 0 2
Infilération of fat granule cells total 0 0 0 0 0 0 0 4
around the necrosis + 0 0 0 0 0 0 0 1
+4- 0 0 0 0 0 0 0 2
o+ 0 0 0 0 0 0 0 1
Calcification in necrotic foci total Q 0 0 Q 0 ! g 3
+ 0 0 0 0 0 0 0 1
+ o 0 .0 0 0 ¢ 0 2
Vacuolar degeneration of neurons total 0 0 0 0 0 0 0 4
in cerebellar nuclei ++ ¢ 0 0 0 0 [ 0 3
+++ 0 0 0 0 0 0 0 1
Edema in cerebellar nuclei total 0 0 0 0 0 0 0 2
+ 0 0 0 0 0 0 0 2
Liver (3] [13) (3] (3] 131 3] (131 {13]
Necrosis of hepatocyte in central tatal Q Q 0 13% ¢] 0 3 5
zone -+ 0 0 0 4 0 0 2 0
+ [ 0 0 9 0 0 1 0
++ 0 0 0 o 0 0 0 3
+++ 0 0 0 0 0 0 i} 2
Homogenous or vesicula changes of total ¢ 0 0 1% 0 0 L 4
hepatocyte in central zone + 0 0 0 1 0 0 0 0
+ 0 0 0 5 0 0 1 2
-+ 0 0 0 5 0 0 0 2
Hypertrophy of hepatocyte in total 0 0 7* 13** 0 0 11+ 13
central zone + 0 0 7 1 0 0 10 4
+ ¢ 0 Q g Q Q- 1 8
++ 0 0 0 3 0 0 0 3
+lvery slight; -+, slight; +-+, moderate;+++, severe
* .Significant difference from control, p<(.05
**: Significant difference from control, p<0.01
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Table 10 (Continued)
Organ [Number of animals examined] male female
Findings, grade and number of animals Dose (mg/kg): 0 25 100 400 0 25 100 400
Liver
Infiltration of macrophages in total 0 0 4 11+ 0 0 5 4
central zone + 0 0 4 3 0 0 3 2
+ 0 0 0 4 0 0 1 2
++ 0 0 1] 4 0 0 1 ]
Infiltration of macrophages around total 0 0 0 0 0 0 0 4
necrotic area + 1} 0 0 G 0 0 0 2
++ 0 0 0 0] 0 0 0 2
Infiltration of neutrephil in total 0 4] 0 0 0 0 0 2
necrotic area + 0 0 ¢ 0 0 0 0 1
++ 0 0 0 0 0 0 0 1
Hemorrhage total G 0 0 0 G 0 6 3
+ | 0 0 0 0 0 0 3
Fatty change of hepatocyte in total 13 13 13 13 5 [ 9 12*
central zone + 10 11 4 10 5 6 8 11
+ 3 2 g 3 0 0 1 1
Fatty change of hepatocyte in total 13 13 13 13 13 13 13 13
peripherat zone =+ 0 0 0 0 & 8 7 9
+ 5 5 7 6 [ 4 5 3
++ 8 8 6 7 1 1 1 1
Microgranuloma total 13 13 13 10* 13 9 12 10
+ 7 11 8" 10 12 9 10 9
+ 6 2 5 0 1 0 2 1
Infiltration of lymphocytes total 0 0 0 0 1 0 0 0
+ 0 0 0 0 1 0 0 0
Increased number of mitogis of total 0 0 0 0 0 0 0 1
hepatocyte + 0 0 0 0 0 0 0 1
Kidney [13] [13] 131 [13] {131 [13] [13] [13]
Eosinophilic body total 1 8* 6 5 0 0 0 0
+ 1 7 6 0 0 0 0 0
+ 0 1 Q 3 0 ) 0. o
++ 0 1] 0 2 0 0 0 0
Atrophic/regenerated tubules in total 12 10 i0 7 8 10 7 4
cortex + 11 10 10 6 8 10 7 3
+ 1 0 0 i 0 ] 0 1
Vacuolar degeneration of tubular total 0 0 0 0 0 3 1% g**
epithelium + 0 0 0 0 ] 3 4 4
+ 0 0 0 0 ¢ 0 3 3
++ 0 0 0 0 0 0 4 1
Focal dilatation of tubular lumen toial 0 ] 0 0 1 0 0 3
in medulla * 0 0 0 ¢ 1 0 0 3
Focal dilatation of iubular lumen total 0 0 1 ¢ 0 0 0 ]
in cortex + 0 0 1 0 0 0 0 ]
Calcification of cortico-medullary total 1 0 0 0 1 0 0 2
junction + 1 0 0 ¢ 1 0 0 2
Infiltration of lymphocytes in total 2 1 0 0 1 0 2 0
interstitium =+ 2 1 0 ¢ 1 0 2 0

+Ivery siight:+, slight;++, moderate; +++, severe

¥ :Significant difference from control, p<0.05
**: Significant difference from controd, p<0.01
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Table 10 (Continued)

Organ [Number of animals examined] Sex: male fermale
Findings, grade and number of animals Dose (mg/kg): 0 25 100 400 0 25 100 400
Kidney .
Hyaline cast in medulla total 2 0 o . 0 0 0 0 0
+ 2 0 0 0 0 0 0 0
Focal hyperplasia of transitional total 0 1 0 0 1] 0 0 0
epithelium in renat pelvis + 0 1 0 0 0 0 0 0
Dilatation of renal pelvis total 4 1 1 ) Q Q 0 V)
o+ 4 1 1 0 0 0 0 0
Focal fibrosis in cortex total 0 0 0 0 1 1 2 0
+ 0 0 0 0 1 1 2 0
Thymus [13] [ 01 [ 0] f13] [13] [13] {13] [13]
Atrophy total 0 Iy 3 3 6 [
+ 0 0 3 1 1 1
+ 0 0 0 1 3 3
++ 0 0 0 1 1 2
-+ 0 0 0 o 1 ]
Spleen [13} [ 0] [ 0] [13] [13] [13] (13] [13]
Decrease of blood centent in red total 0 0 0 2 2 3
pulp =+ 0 0 0 2 2 2
+ 0 0 0 ¢ 0 i
+ Atrophy of follicle total 0 0 G 0
+ 0 0 ¢ 0 0
Extramedullary hematopoiesis total 13 13 13 13 12 12
+ 13 : 12 1 2 5 5
-+ ] 1 g 7 6 6
++ ¢ 0 3 4 1 1
Denosits of pigment total 13 13 13 13 13 13
*+ 12 i3 0 1 3 0
+ 1 [0} 13 10 10 8
++ 0 0 0 2 0 5
Lung fisy (ol [0 [13] {133 (ol Lol [3]
Aggregation of foamy cells in total 9 2% 10 7
alveolus + 7 2 8 7
| + 2 0 2 0
Alveolitis with infiltration of total 3 0 0 0
macrophages/neutrophils + 3 0 0 0
Jlymphocytes
Calcification in artery total 4 2 1 1
+ 4 2 1
Heart (33 {0 [0 [3 f133. {0 ([0 (3]
Focal necrosis of myocardial fiber total 4 1 1 3
=+ 4 1 1 3
Adrenal gland oo fel Lo N3] s ol (ol (3]
Necrosis of fascicular and reticular total 0 i} 0 1
zone 4t Q Q ¥} 1
®lvery slight; +, slight ; ++, moderate ; +++, severe
* -Significant difference from control, p<0.05
**: Significant difference from control, p<<0.01
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Table 10 {Continued)

Organ [Number of animals examined] Sex: male female
Findings, grade and number of animals Dose (mg/kg): 0 25 100 400 0 25 100 400
Thyroid gland (13 [al [ o [13] [13] [ 0] [ 0] [13]
Ectopic thymus total 0 0 1 0
+ 0 0 1 0
Urinary bladder sl (o] (o} (13 ] [0 [0l 03]
Diffuse hyperplasia of epithelium total 1 2 0 0
’ + 1 2 0 0
Testis (13 (ol (o [13] [a) (o1 [o1 (0
Focal atrophy of seminiferous . total 0 1
tubules ++ 0 1
Decreased number of germ cells of total 0 1
seminiferous tubules ++ 0 1
Diffuse hyperplasia of Leydig total 0 1
cells + 0 1
Epididymis gl [0l [a (3 [o) [0 (o [ol
Spermatic granuloma total 1 0
+ 1 0
Necrotic/degenerated germ cells total 0 1
in lumen + 0 1
Infiltration of Iymphocytes in total 1 3
interstitium + 1 3
+:very slight; +, stight s ++, moderate; +++, severe
* :Significant difference from control, p<0.05
**: Significant difference from control, p<0.M
(RTA& ) =

400 mg/kg #% 5-F OB & & &5 B /ATERL
MOFMREREA SN, 209 LOBEBERFI %
ABITIE, BWEEEEEICY 707y —URELTSE
0, BIEEERH &L 2fTRFFHROBE LGN,
400 mg/kg I SFHEOMFRERS ©« § L3I MM A S
Wi T/, MBS TSI FEROREAS RS
S, HRERE & 4Pl AFRIMisE 0B EL
fdAERRiEaES b, T4, AERLICL TS
o7 7—JOREIALNI. 100 mg/kgit 5EEONIE
BLERC S NN ORASZD 6, F0H 53
BRI O EIEAS, 1 PICERRE 2 ATMRa 3y EIb £ /-
Gk, 5Plicw s 077 —VREENAL R,
ANERLEOFMEOIEI LA, MBECSH, 2
me/kg ¥ SBEIZ66, 100 me/kg 529761, 400
mg/kg RSB 128 & b1, B AAERLER O
MY ol gks LUl BmEs LAl
LOFB L URNEREIGIC OV TOl red OB 2 i
1o, FOFEE, NZERAL L MR IIHERE SR LA 16
TIANERE &b I EEHEFRTERIED bR,
BO3IF Bl R BRI L A RS LN,
o7, Fofh, ANAFES X UNERBEOIRIF{EEE
B, WRELFA 72 SRS EErOMCEE
BLUBEOEEEDbN P12,
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FoA 7z BEHSBICRNE FEHR oI EAEE
Wi, 1008 L0400 me/keg i S HTRERED L UE
FEMEGE L7z, WD 1B & FRME LMoz
R EES OO S 122V TOil red O
FEE{Tol. TOFFE, BRENELRNE ERME
i, Tol(BEpEEERERok. ZDUED, T
DRESFICEMR I LI EEEORMBES ALY, £
OFEBLURBEICHERLF A 72V ERGREOY
TElE o, T, WHEEOIF B L 400 me/kg
WEBEOIFIISHEORME DR, MEMIS LU2S
mg/kgiFSENE1H, B LF100 me/kegir 58024
CEEBOREBHEOMMENL, BREDLIFSL LT 100
mg/kg HSFHO2HI T CEELBE~D ) N KOR
, WBEOIFS L U400 mg/kgikSBHN2H1I KT
BREOT CEELRH LY T LEEFRD LN,

(BaRg )

MBEOFICT S BELRERM A LN 25 mg/kg
EEHTIEFOREN, $7:, 1008 X 400 mg/kg %
SRECEER S URBEMEE LoD, WIREE OB
i, SBEBILITEEE DICEIED LN -T2,

(REs:)

253 L UF100 me/kg iR S5 HEO & 20, %6 FICHETERE
BEEED, 400 mg/kgk 5O T ERE LRI
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SBTOMEREORELELLN, TDI5, HEERET
iEROEREEo T T/, AFLEILHTH
BAH, 25 mg/kgiR S HO 2615 £ U400 mg/kg itk 5
BEOSETIIRE Eha/. FO4, S ENEER
OIFFEFTALN, BEBIUHEEIZOWT A IRE
EFF T EHEREOMIIEERD Sh R Do

(Bi)

BB O 10615 & F400 meg/kg & 580 7THI TN
OEHMM OEEDS, T /-, WEBEES X 07400 me/kedk
SOOI OBIREII S CBER D VD T LLE A
s,

()

HRBEDIFE L U400 me/keit S EOIFIIIREHE
DT EE R LHIEIEA K BT,

(BIE)

400 mg/kg XS HO L HIITERTE B & CBRFE L
B A BT,

(EARER)

* BERED 1B R OBRARA A b h .

(s, BIE, ¥, MES L USREREIIMOIRE)

iz A o d ot

M. £mBEEEE

1. SREFRERR

1) AIEERREE (Table 11)
RREBIUVUFABRE,OXRETIIELA# 2 S
Iz 2 OEIZEYE L-BEHo B BiEes F4 7 2
VERBHIOBRTEESIED N o T,

BEROFELHFECHROET 2 HET AR 0BT
B, BELMOBIZERTE LVERALRT, L1z
Do TRIEEICOHIAREE F4 7 2 VS LOMT
BFEEIRO ML d o7,

2)  Sifeds & UTHEREE

BEITRETH -8 Ico2nw T, SikENRE
BEZEshhdhod, T, EREHAMCOHERLE 73
7rrEESRIOBMTEEEEED SN o,
B, 100 mg/kgix SO, ER RSN, TR
BANHERESNTHS, 208HICFTHLL. LL,
BAERDBRES X s 5 HIl S /- fisE Izt B
VER2ZBWFHELE-BoREREEZR L, 1,
BEAICIERA RSN 2R, BFEmishtd
o720, BROBETIHED LR T D thb, ZOF)
WHERRBI A et hld o L HEF LT, FIREH
W72 6 NCHROAE S L BB 2 M0 &b
B L, BERECOWTE, REDCROBRET
DY, TOLOIEOEHRNTETH - 28 WH, 100
mg/keg RS BIZ 261, 400 mg/ke S IC1FIBE SN
o B6AD, 400 me/kg RSB TI, Zh HOBETH
HBRHLNLb DO, EDERSRE TS - 1281
1B H L7,
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3)  EWEE, BEEEELUBERE(Table 12)
TR OB AE, FRED L UBEEIISERE 5
7 v ERSREOBTEEEERD O 2o,

4) HERH L UHEIREARE (Table 12)
HERS X MRS R 74 7 = v &Ik 588
EDRTHEZIRD LN d o 7.

2. HERRA
1) —fRiREES & U (Table 12)
HEEOMARIC—HREOREIIESE S LY, &1
EROFTLLEDL 2d o, 25 me/kegikSHETE,
SUEGERCEBE O THESICHEFEOBE Sz LEIC
BT, HHEOBICHEROER AHOHEE (2 vy
ARy F)PEEERT, HFLIHIZEFANEC LA,
100 mg/keg e 55T, WHEOED> S, BEOWEL
RICERTZBEREVETS, 147 2Ey b oillds
NewHARPECEHESR, 03 51EOMER
3, WHZEBF TR CLL. ol EohER
I, MEFLBLEEEREASEsN L 2o, 400
mg/kgfR ST, BELEL B OHERRICE
AT 5, HERBOERBOETS, IN7 XKy O
BEFIEOHAIBICEESh, WFL4R T Ty
LA, £7:, ZEEOHERIE, BEORIZET LS
BENnhdh o, LBERIHTEZE G, F742, ol
EHE4HI, FhEhefloBEROBERICI LS
Ry kool eh, 1BIIMEIDTCIoEm
ERASTET LA, &8, TH5400 me/kgtxSHEO3E
DEBEWITIE, 5503570, EERLIFHAEEHR
.
EOEFRIZOVTIE, 100 mg/kg B FOBREHCE
WTNRORA L NBELEETH - 2. 400 mg/kgik S
BT, TR, EREEEBSLCHRERLREORED
DEFHIZFBRSOBEZED LN o o5, EED
AR EmL, FEROLEDEFEIEEOERM
FRLIE. LaL, HERLOBIIEEERZEDO LS

S/ IE% AN

BT OWTIEHEREFF 72 VEREELOFET
HEEEIRO O o/,

2) f&E(Table 12}

100 mg/kg P\F O 5BICDWTIE, WEREL ORI
EEEFEO LN E D o0 400 me/keik SRETIE, M
FOBLU4RDEED, MHEE L IR EMEOEA T
RLAAE, HBEEOMCEEEIRO LN a ol
3) TR

WHEOODERBIZOWTONEREETIE, wWThog)
Wb BEEBES R bo. BEARSITANE
ROEBIZBE VT, 100 mg/keix 5E O 1 EOM D 1 B
DRI, EEAKESEREShIENCE, wThoiS
HOFERCHEBIZOLNE o7, REIROEK
T, BHiLWTogsSHIc o chldro i,
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Table 11 Summary of reproductive performance in parental rats treated orally with thiophene in the combined
repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 25 i00 400
Number of mated pairs 13 13 13 12
Number of copulated pairs 12 13 13 11
Copulation index® 92.3 100.0 100.0 91.7
Number of pregnant animals 11 Ht 12 9
Fertility index® 1n.7 76.9 92.3 818
Pairing days until copulation 27+ 12 3216 30X 10 44 + 3.2
{Mean & S.D.)

Frequency of vaginal estrus 10+ 00 10 +03 10 = Q0 11 +43
(Mean £ 5.D.}

A) :Copulation index=(Number of copulated pairs/Number of mated pairs) X100;%
B) ‘Fertility index={Number of pregnant animals/Number of copulated pairs) X100;%

Table 12 Summary of development up of pups from dams treated orally with thiophene in the combined repeat dose
and reproductive/developmental toxicity screening test

Dose (mg/keg) 0 25 100 400
Nurmber of pregnant females 11 16 : 12 9
Number of pregnant femates
with pups alive 11 10 1 9
Gestation indexM 100.0 100.0 91.7 100.0
Gestation length in days 222+ 04 {11 223+ 05 (10 224 + 05 {10 20+ 00 {9
Number of corpora lutea 149 + 34 (11} 152 + 1.7 (10} 150 £ 34 (12) M7+ 1.1 (9
Number of implantation sites 133+ 38 (10 138 £ 40 (0 134 = 49 (12) 129+ 33 (9
Implantation index® 87.2 £ 150 (11} 89.5 + 234 (10 8§52 *+ 265 (12) 871 + 195 (9
Day O of lactation
Number of pups born 126 £ 3.7 (11) 129 = 38 (10) 126 £ 49 (12) 127+ 33 {9
Delivery index® © 055+ 46 {11) 941 + 81 {10} 8.8 + 279 (12) 984 £ 33 (9
Number of pups alive 119 & 33 (1} 119 + 44 (10} 124 4+ 48 (12) 22+ 31 (9
Birth index™ 911 = 106 (1D 87.7 &+ 203 (10) 857 £ 274 (12) 953+ 50 (9)
Live birth index® 855 + 106 (11) 926 & 178 (10) 988 + 26 {(11) 9.9 = 37 (9)
Pup weight in grams
Male 66 £ 08 (11 65+ 0.7 (10} 62+ 07 (11) 58+ 06 (9)
Female 61+ 08 (1 612 07 (10) 58 £ 08 (11 55+ 05 (9
Sex ratio” 346 * 165 (1) 405 £ 129 (10 509 + 176 (11} 470 £ 107 (9)
Day 4 of lactation
Number of pups alive 117 £ 33 (1D 112 + 55 (10) 106 = 56 (11) 74+ 57 (9
Viability index® 984 + 35 (11) 293 + 315 (10) 796 £ 365 (11) 635 + 434 (9}
Pup weight in grams
Male : 110+ 1.9 (11) 106 £ 1.3 (10) 95 + 18 {11} 85 20 (9
Female 102 £ 231 (11 Wl 15 Q0 an £ 20 QU 76+ 21 (9
Sex ratio’ 34.2 £ 171 {11} 428 + 113 (9 511 £ 176 (30) 456 + 234 (7)

Values are expressed as mean * 5,D.

Parenthesis indicates the number of litters evaluated.,

A) Gestation index=(Number of pregnant females with pups alive/Number of pregnant females) X100;%
B) :ITmplantation index={Number of implantation sites/Number of corpora lutea) X100,%

C} :Delivery index={(Number of pups born/Number of impiantation sites)»100;%

D} :Birth index=(Number of pups alive on day 0/Number of implantation sites) X100:%

E) :Live birth index=(Number of pups alive on day 0/Number of pups born) X100;%

F) :Sex ratio=(Number of maie pups alive on day 8/Number of pups alive on day 0)X100;%

G) :Viability index={Number of pups alive on day 4/Number of pups alive on day 0)xX100;%

H) :Sex ratio=(Number of male pups alive on day 4/Number of pups alive on day 4) X100;%
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FA T

EEE

DO RER D S, BT, 100 meg/kgll Lo s
HioBeT, i hERLECERL, 7077
—UOBEFERER, 2515, 400 mg/kgi Bl LD
S LEO R ERAREE s L uvhERik L,
ANEROMEC TR ANRIE L 22, 7, miEE{bSEe
lCBwTh, GOTEB L UGPTIRENLA LA, oS
WTh, 100 mg/kg B EOFERIZBWT, MR
wAOLMEICIERL, AESRLEONMEER, AERG
WM E DWW ELE L U/ ER{E, eticv
sU7 T VOEEFEEINL. e OFEOFENE
iR EM LT, ETH100 mg/kell EORESEIZB W
T, E7z, ETIEHA0 mg/keH 5 IZB W TFRER L
FEEIEMLL. ShonE{bid, {580 ICHEEE
BLAHBCLTCBRBESR TV Ehs, SRk

BEETIE, MBI o RSS2 S0 TRt 0

LEZ LN,

FA T2 AL BIFREEER, 747 2 o OIBHRE A
BINFEEPRECL2EETHE LM
RTWa Y, F47x i, O P450 monooxigenases
i2& Y, S-oxidationZ=ir, FOFR, Eiottods
{Z& v thiophene-S-oxides IZBEfR & h B = L A% in vitro®
TY, T/, invivoR THEHSHTWSE, F4 7>

OFELRBEHWIE, ALH T IRETHLI LSS,

thiophene-S-oxides DEHZ (&, 70 F F3 s
BLTwELOEEZLNTWAS®, —F, thiophene-
S-oxides i ZIFBETFUTH 210, FVEFFrdhvg
i, 3oy —aBHLETEMCEAT AR,
2T, F47 =728 HIFMEE i, thiophene-S-
oxidesDEREE, Y V& F4 FiNE EDE2HOML
HEESESLTVw2boLELoND, FREBTIHE
HLHIHFBCAEORBHBTRVAZEIATVWE
A, TR, FIROFRCEREEHZ OO, L
BToHL, LDEVWESEISEIRFBOLN, F02
Borm L TBmshTBY, F4 72 /I2L 55
BESIEIREFHLINEEIONL, —fRIZ, Ik
DOEMHBERFEMRLED F A EVOT, thiophene-S-
oxidesEBIIBVWTENE (ARSI bELLNE
B, BB B RIS EOREF D L AN A0,
FMHORBHEES, BlRAAORFEESTFOEES L
HHEE R ECHERS s LRI s A,

BB 2 IR E DB EEDRE I DWW TH, &
B R S I3 S hTRAR VD, PR SRR
AT BOBICLBESRTWAZ DG, §
WOEBIRE X 0 b FEFEEOS Mo/ anEte &
DEFEZIALDEENEINRS.

HETIE, 400 mg/kg 5250, 50N> —8HD
B AtEEEE R L, 70, RERERETIE, A
M > BRI MERTIRIE A 0, 2 AU o TN R SR
DEEVFRBI R, F7, 100 mg/kgtxr it oTH
BELELSIGCEEs L, BT, EHEALE
THEBEEL, 4, HEBEASRETICBCTH 400
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mg/kg TS EOIFIBELRVBEZEINL-OKRT,
MEOTI L MEIRL ORI, F4 T o OEWEE
e LCMEo B IEIE S & OVNER R 0%
Hdh, TTIEHMESILTVEHY, NEIZE LWEL
DEZFENEICIE, FFinET S EEICHE SR,
AR BRI B L OV iR R O = RO R E
&P ER ORI —Th 5 SN ST, Bics
WTLEMRBHBENEGRINTVAE I LAFEHSRT
B, NERIZHE, P4501AL/2%, P4S02E17%: L oiEts:
DHBIEHRBELHIIENRTY AT, ARRENCEES,
R CER S W F 4 7 = v OFEPEED ISR
PEZTIEICEALAZECINERSAZD DD,
HEVE, FF7 AP REMBERMERL TAEIZAD,
PEOEDREEZETRH SN ERER S R/ EED
Bkl L iR INL DML, 2 5CEERR RS
BEThoEEZLNL. MRS LEEICITEER
WhHY), O~IVE LUIXEDERMRICHEE B

Sh/z, AU, BT ELIT-ETARETH LN,
GO T/ REMROEEER IS L L, i,
NI AR ML O UM EED B W ILHERERS O IRIZIED
AN, AEEARHEOMERT R R R LW
Me, AEICBITEFA 7 2 OB MRECE, BEL
FT A MO REFME L U FEREESBER L Ty
LLnLHERENn G,

WH¥MICFF 7o 2 EA LT A HEEIITEEDN
I EPRESNTVAEY, FREBCIL, TRES
hEE/EEEE b CHNL A, WEAKRRE T,
100 me/keg L Lo S BEOBCB W TRAE L E 0%
MR 24, FOREL, JFES MR
HARELOEER, 30— IRAE, &5V IEHER
BEr OMIICHEMEEEDS S h W Ed L, FAELE
OEFAEHN, FA 7 e v HEILAE{ETHE EEL
LhBH, FOMERIE, RS S NEREORR &
FR2250OEHMINL . HOFEMHBRA T,
400 mg/kgi% 58812 8 T eosinophilic body i 0 &
LHEN RO NI OHTH -7, MHEEEREICE
W, MERFESEFEEFEMLAD, 7LT7F2>
BEICEEFRTED NG a2 06, Sk d
HCEREREEEI Lo b EELLRD,

FA Tz rEROESTLE, RPZANG TR
Bl LCHittsh s LB ahCTuwaY, H5%H
VAT 2 Z2RIRETIE, pHAETAH Y £RT L0, B
ERFAICEN L, FERE TR, B528LU9H
ERBZE S EM L 2-H, pHIdTEEE 5857 L4 Ui
EELTwIEdn, S5 HIETAIELIZLY,
pHAER LD RS HE, 2047 FREEE,
BUTHhiths, ROpHO LR, 4L bR
FIHEES LA A s 7 PREBICERYT 2 4 0 TiEhe
EEZONEY, FORBEICOWTIE, REBRE,S
BB ES o,

RIEEEA400 mg/ke e SHOBTET L. /1,
EEEIEEITb L5728, 100 mg/kgtk SO TR
BOBEVEREsNL, L L, e O ommEsn
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Bl o Tl o7, SHR AT v b H WA EEB
WL, BREEOBRTIRESL TV A7, HSFHN
B OESFFE-THE), SENEREIRELD,
ZDEPEOBRBEOFREMRETE, F4 72 v E
SELIBWT, RO MEEORIIRE S b,
HECEI BT, BICEBEDLAE D5/,

BEOMFEEHREIZBWT, 100 meg/ke Bl L oS ET
MAEFEIREIET LA, FEEEoRiZL & 58
FEUCBEERL OB ICHAMERED R, 1,
SHRNEMOHEANTHL I Ehb, FHTLTHEE
AR Sz,

MLE LR & 5 L 72 0 100 me/ke ML _E D35,
BIZBWwT, 7V EREORD, B ViREOHEN
BLUICTFARY 732 A7 7 ¥ —FiEHOETHEDLD
NoH, W BBLE{ETH - 72,

TERES L CEEEORBAKRE,S, F47
COREEBOERBENICHTIBEIFED Ao
7o FA T oE, BTHERICEELRRITTRERED
DEDRBTLRTWE"Y, SHIOHRBEE, LI,
TEREZE0C, HEOEIA B LT 7 20 OEEBIIED
Lithdro i,

FA7 2 rOEREEICESERETEL, IE- BREET
BLUBERE L CoEMEEL ORI L2k,
400 mg/kg ¥ CORGEDGT I 7 = X3 EEFET R
WhDEEZBRS,

TR T HFF 72 VESOEEEITEO O o
7=4%, 100 mg/kg A LIRS HEOLSHOBEYIZ, BE
EHNHRLAENT S L o LBETHICERTARD
Bz, #¥72, 400 meg/kg i SECE, BEWOREIT
B0 RREEEFELONTWIILAd b,
SEROETFIIHORFEFN IS oI Ehn, B
DETHELILEMRRD R, ThoDihicid
100 mg/kgIxS-HD 1 EBRVCaTh b, A
MEOEEIBESNTEY, METHOKT, 20
BRI B, S 7 = rREILE B TRIEL
ThsEHH IS,

BEEEIZDONE, 27000, 400 mg/kgtk 55
TREFERETFENE L BEER L. HEREN4H
DEFEOETIE, EHHOWEITEHS 5 VIERLOK
TIEETA L EZZON DN, FRBEE,LL, &
FEEYFILTEAN LT, BB LHEREANEBITL,
FNAHERICESEFRALATHELTETE 2L -
7.

INENZ LR LERBEFTCHE, F4 7O
SR, RERSHFSCELTE, BivFhiogl
T 25 mg/kg/day TH Y, £MEEEEHCHEL T,
BELZ3 LT id 400 mg/keg/day, BEIZx L Cix, 25
mg/kg/day, FHEEIZH LT, 100 mg/kg/dayTH %
CHERING,
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Reverse Mutation Test of Thiophene on Bacteria

OECDEMEF (LT URAFEN—BRLELT, F
7& 70w, HIlERAWAEREREESRY 7

—hPEICLDERL, BREOBREEL.

*ﬁ%iﬁ & LT, Salmonella typhimurium TAL100,
TA1535, TA98, TA1537 B L O Escherichia coli WP2
uvrA D 5EHRF BYvy, S9 mixERNE L SRR £&4t
‘C7'1/— MECLY, AERERE®50~5000 pg/ 7

— bOHETITo/ 25, SO mixERMARE, &
ﬂupfc%ﬁcowrn*é WP2 uvrd BSORER BV T, &
HEMTHENE SO O, LEdoT, FRBTI
S9 mix ERIFHE S L EMABO WY TAISSTT
1£78.1 ~2500 pg/ 7 L— b, WP2 uvrA T3 313~ 5000
pg/ Tl—F, FOBIZ156 ~ 5000 pg/ 7L — b DFEIFH
THE>BREL THEBELERL .

FOE, 59 mixERMARS L URmABROWT
b 2500 ~5000 ug/ 7V — b OB THEEAED 5
hi ERERooS B, 2EORERERE S, e
REEC2VT, WTROBAREICEWT LHEIMIZED
bhirdotZ bdt, F4 72 2I3BAWHEBRRICE
WTERRERETHE LEVv (B L HE S L.

FiE
Crvi: f
Salmonella typhimurium TA100
Salmonelia typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium M 4 B HRM L 1975F 108 31 BT A Y
HERE, AY 73N TREOBN. Amestl-Ed 545
&%
E. coliWP2 uvrA #*131979 455 A 9 B i B B R0
REOBREREL» LG5 EF.
HMERE-80CLUTTHEEZERFELLIDELAY, =
2— k¥ b 70O No. 2(0xoid) # AN LFEIES
BiCRE LB -ESEE L, 37CTI0MFMIEE
REIBEL:DOLBERKE L.

(B2 E)
¥ 7 = ¥ {CAS No. 110-02-1) &, & 8414 D4
BEEROWETH S, MBI, LR IEGE,

(Oy F&S  FGBO1, #iEE98% (484 : 7)) @3
DEREAL, HHARE CHEREL L.

FATz o, FAFLANLFETS N(DMSO) IDE
BEEAL W 26, DMSOIWIZ50 mg/ml 3 721425
mg/mi DEETHERF L%, REECLEHIZ L2
THRIRL, EPPRBIZIAVWE.

REOMIEIETL T, ¥4 720 DMSO B+
THEEERBZEBLUERHERB L EE L. Tt
BRI BYV T, (KR (0.78] mg/ml) BRI ARER I
TREL AL DIZ2wWT, FAEEE (168 meg/mi) iFH
HEAFEEFERTHARLALOKSWVWT, BRELEE
HTT, EEkERA, FOEE, AR4ARERICE
A EBEOCTHERE, ThENMLEQRRE) OF
BEICA LT, 1008 LU101% CThorz, T, &8
BERBET AR, HREORBEL, KEER
29.7% L R BEWETH 72, BBEEELB2%THo
7.

(FaERd RRD &)
HWI-BENBYE B L 20BERELTO B0 T
HE,

AF2 L 2-(2-7 U n)-3-(5-=r-2-7 )N T 2

VAT IF (R 9 SEdR)
SA L TUFRYTA (AN JeRliE T308)

9AA T 9-T3I/TF7 &YV (SigmaChem. Co.)
200 1 22T I/TF RSy (AIGHEEE TEMR)
AFZ, ZAA & DMSO (GRIAdise T200) WS L b O
T—20CTHERFERTFL, BEHE L. 90AAIDMSO
(2, SAEMAGIEMEL, ELPICRERIZE V.

(£ &5 & 0° 89 mix DAL
1) b TTH- '
TROKBEA) BLERE) 2FEL1010ZETR
&L
(A) #\# b7 —(Difco) 0.6 %

1 ol ) Ry PN (.5 %
B)*L-eRFV 0.5 mM
D-¥aFr 0.5 mM

FWEP2 rvrA BB ITHE, 05 mML- Y 7 7 or vk
ARy AR

2) HREH

Bz, HERHBBEOE ERERE AW, &8,
E#lIH-0OMBRETEOEBYTHE,
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RIRZERAR

i SR N D & L] 02g
g b &l 2¢g
VU EERKFEC A YL 10g
YUEE—T vESY L 192¢
HKEE{LH M A 0.66 g
FNd— 2 20g
i 74— (Difco) 15g

&90 mmD Y v —LIEHI0mIERLTEDT
H5.

3). S9 mix
1miF TRORT T &
5o+ 0.imil
Ble=yraioh 8 umol
ik AH ) T A 33 umol
FNI—AR—6-1 B 5 pmal
NADH 4 ymol
NADPH 4 pmol

+h Y L) 2 EERRETE (DH 7.4) 100 amol

.73 Sprague-Dawley REET v bE 7= /N0 .

¥y — i (PB) BLUS, 6-v S T7 7Ky (BRI D
BEFIR S THEHE L CER LA S0% Hunr:.

(B A )

= MEZED, SO mixEREMEEB L US89 mix
RN = AT o 7.

NHBRERIZ N v T -2 mi, WY O.1
mi, V) EEERIEIN0.5 mi(SS mixiEinEERIZBvTid S9
mix 0.5 mi), MEFHOl mIZRBEL-OLGHRE
WER LR LCESA, F74, WBEE LTHEBRDE
MER O D I2DMSO, FLREEORMEAENE
BBV, ERER L OB RS EOREE X
CHEIX & Table FioR L7, BE#II37CCTA3EERITT
W, BEULEEo D -HEEELAS HEEOFLEIC
VT, PRS2 WHEHEFEMET C, EXEERD
BEORE»GHE L2, Buwi-FiRRAESEERERIC
BT, BB L UBEABETEINTD, KHE
CowTEIRT ok Lz, 27, £3RBICBVWCIEW
HEREBIUVERHEIR2E, SHT22Rv, 2hAFR
DEHELFEREL RO L. BERERBRIIE, &
ABEAFA—-AEIIODVWT2HERKL, BEOFREOR
REiroi.

(s £ )

AWiSEoREREO Y L, 1RULEOBEE®SY
mixfEEM&D D V12 SO mixifgfFlcBwWT, HEBEYE
EFERTLEMEIIBIAER 0 =~ HOTHHEDS,
BT O FCIEST2EA L CENL, o, F0
EIMCHREES 5 CIZHEREMTED b5 e1,
MR T I ARBRACBO IR ST AT S (5
M) LHET BRI L,
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(HEETERER]

50~ 5000 g/ 7'V - F QR TR EHIE LT, R
BEEBLAEIS, SO mix HEMRR, BIMRRO
Wb TALS37 THE1500 g/ L — PRALET, X
TAL00, TA1535, A98@3HifkTIX5000 ug/ 7L — T
HEESZH o hid, WP2 wrANARBHECSE
WCAHEREEO bRl d o .

CFaigR)

BEPENFNTable 1, 200/ LA F472rDH
wx, SO mixERIMEE, RNRBEO VTN L TAISIT
T 78.1 ~2500ug/ 7V — 1+, WP2 uvrA TIX313~
5000 ug/ 7l F, FOHilid 156 ~5000 pg/ T L— b D
@R TALE2E LTRE LABEERL . 20K,
2OREBEOVTNRG, AV sHEORTEE O S mix
ERNFERDE L RINERERIC BT, BB 215
Bl adBaou-—-#HoBEMRED SN,

PEOHRIIESE, #4720, AnERBRAIC
BWTERRETEL2WL 0 (B EHE L.
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Table I,  Mutagenicity of thiophene™®* in reverse mutation test (I} on bacteria
With{+)or | Test substance Number of revertants (number of colonies / plate, Mean + S.D.)
without(-) dose Base - pair substitution type Frameshift type
59 mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TALB37
] a7 114 127 11 18 9 28 21 23 28 14 21 9 4 )
{113+15.0) (13 4.7) { 24+ 4.2) ( 21+ 7.0) { 6= 286)
78.1 ND ND ND ND 4 8 6
( 6+ 2.0}
156 97 113 101 7 7 13 ND 18 21 24 7 3 8
(104 83) ( o+ 35) {21+ 3.0 ( 7= 1.5
313 107 106 111 12 11 8 3 12 20 23 18 18 6 ] 4
{ 108+ 26) (10 2.1 ( 15k 44) ( 20+ 2.9) ( 5t 10)
59mix 625 113 94 & il 11 14 27 18 18 19 20 23 7 6 9
( 98-13.9) (12 L7 { 20+ 59) (21 2.1) { 7+ 15
(<} 1250 78 9% 86 15 14 14 20 20 16 18 20 21 7 6 5
( 87 9.0} { 14+ 0.8) (19 23) ( 23x 57 ( 6% L0}
2500 79 99 o4 12 13 10 17 16 20 21 19 28 4% 2¥ 3¢
( 913:10.4) ( 12+ 1.5 {18+ 2.1) ( 23+ 4.9 { 3+ 1.0}
5000 83* To* 72 6* 11* 9% i6* 24 13 18* 15 13*
{ 77+ 5.7) (9% 25) (18 57 ( 15+ 2.5)
0 124 127 132 15 12 12 28 27 23 27 32 4 18 7 9
( 128+ 4.0) {13x 1.7) ( 263 2.6) ( 34+ 87 {11+ 59)
78.1 ND ND ND ND 11 14 11
{ 12£ 1.7
156 121 127 124 11 11 19 ND 28 M 2 15 8 8
{124+ 3.0) ( 14+ 4.6) ( 28t 6.0) ( 10+ 4.0)
313 120 107 98 18 12 12 33 13 24 34 16 2b 17 25 18
(108%11.1) { 14t 4.0) { 23+£10.0) { 25+ 9.0) { 20+ 4.4)
S9mix 625 119 105 120 13 13 1 19 21 24 23 26 31 18 8 15
{115+ 8.4) (12+ 1.2 ( 21 25) ( 27+ 4.0) { 14+ 5.1)
() 1250 131 98 119 12 12 10 0 34 2B 29 36 33 16 8
{116+ 16.7) (11 1.2 { 30% 4.5) { 33+ 35) ( 11% 4.2)
2500 110 117 116 9 10 16 21 14 10 21 19 26 12 7 32k
{114+ 3.8) ( 12+ 3.8} { 15+ 5.6) { 22+ 36) { 10+ 29)
5000 82%  91* 104* 8 9% 15 17 18 25 25% 4% 22%
{ 92411.1) { 11+ 3.8) { 20+ 4.4) { 204 5.7)
Positive Chemical AF2 SA AF2 AF2 9AA
control  {Dose(ug/plate) G01 05 0.0L 0.1 80
S9mix(-) | Number of 618 627 632 | 174 215 208 | 119 1i7 113 | 840 892 847 11965 1673 1991
colonies/plate (626+ 7.1) (199£21.9) (ligx 3.1} ( 860£28.2) (1876176.6)
Positive Chemical 28A ZAA 2AA 204 2807
control  [Dose (ug/plate) 1 2 10 0.5 2
S9mix(-+) | Numberof |[1068 1025 1025 | 270 272 221 |1270 1435 1069 | 450 432 416 | 328 204 362
colonies/plate (1039::24.8) (254+28.9) (1258::183.3) {433+17.0) (328+34.0)

AFZ: 2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide , SA. Sodium azide, SAA 9-Aminoacridine, 2AA . 2-Aminoanthracene
*: Inhibition was observed against growth of the bacteria.

** Purity was 98 % and impurity was unknown.

ND : Not done
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Table 2. Mutagenicity of thiophene** in reverse mutation test { IL) on bacteria
With (+H)or [ Test substance Number of revertants (number of colonies / plate, Mear £ S.I0)
without (-) dose Base - pair substitution type Frameshift type
59 mix (ug/plate) TALQ0 TA1535 WP2 uvrd TA9S TA1537
0 120 114 135 20 17 14 23 32 30 30 32 20 17 16 23
(123+10.8) ( 17+ 3.0) (28 4.7) ( 274 64) { 19+ 3.8)
78.1 ND ND ND ND 14 17 11
( 14 3.0
i56 131 1317 83 7 6 13 ND 18 M4 20 24 7 18 23
{110£24.7) (.9 3.8) { 17+ 3.1} (224 3.2)
313 104 81 120 11 12 13 20 21 21 21 19 17 15 12 31
(102+19.5} { 12+ 1.0) ( 21+ 0.6) { 19+ 20) ( 20t 9.7)
SOmix 625 105 63 100 16 9 9 28 16 18 19 16 24 17 14 19
( 99+ 6.0) (11 4.0 { 21+ 7.0) ( 20+ 4.0 ( 17+ 2.5}
(-) 1250 88 81 85 10 9 13 23 12 22 17 17 19 26 25 18
( 85+ 2.5) { 11+ 2. { 191 6.1) (18 1.2 ( 23+ 44)
2500 76  84*  78* o« f* 8% 23 12 21 18* 18* 21% 6* 12* 11*
{ 79+ 4.2) ( 8+ 1.5) { 19+ 59) ( 19+ L7) { 10+ 3.2)
— 5000 78 W e1¢| 6 5 o] 13 17 15| Lt lor 1
( 80+10.6) ( 7+ 2.1 ( 15+ 2.0 ( 13+ 38
0 - 126 129 117 16 13 10 44 24 21 37 34 28 8§ 17 16
{ 124% 6.2) { 13+ 3.0 { 30£12.5} ( 33 4.6) ( 14+ 4.9)
73.1 ND ND ND ND 11 11 9
( 10= L2)
156 122 116 134 13 16 i1 ND 23 37 29 13 12 6
{ 124+ 92} { lit 1.5) { 30+£ 7.00 (10 38
313 114 96 108 11T 1 8 g 21 21 25 29 39 6 11 5
{ 106+ 9.2} ( 10+ 1.7) ( 17+ 6.9) {31+ 7.2) { 7+ 32)
SOmix 625 114 91 97 23 5 11 16 27 24 22 29 27 12 9 9
( 101£11.9) ( 14+ 7.6) ( 22+ 5.7) { 26+ 3.6) ( 10+ 1.7)
{+) 1250 119 101 9% 13 14 14 22 24 20 335 28 25 9 17 3
( 105=12.1) { 14+ 0.6} { 224 2.0) ( 29+ 5.1) ( 10x 7.0}
2600 74* 107*  99* ™10 12%) 14 25 24 25%  28% 29% 10* 11* lO*
( 93+£17.2) ( 10x 2.5) (21 6.1) (27 2.1} ( 10+ 08)
5000 63* 69* TI*| 4% 2% 6% 11* 25* 12%| 19 22* 2B
( 68+ 4.2) ( 4+ 2.0) ( 16+ 7.8} ( 224 3.5)
Positive Chemical AF2 SA AF2 AF2 9AA
control  |Dosel{ug/plate) 0.01 0.5 001 0.1 80
S9mix(-) { Number of 678 599 627 | 247 260 266 | 145 157 153 | 959 667 925 [1963 2089 1748
colonies/plate { 635£40.1) (261119} {152+ 6.1) (950+22.3) (1937+177.0)
Positive | Chemical 2AA 2AA 2AA 284 2AA
control  [Dose{ug/plate) 1 2 10 05 2
SOmix{+} | Mumberof [1056 1405 1231 | 201 282 293 {1477 1288 1534 | 501 502 487 | 208 280 208
colonies/plate {1231%£174.5) {292+ 1.0 (14664 73.6) (497 84) (232:£41.6)

AF2: 2-(2-Furyl}-3-(5-nitro-2-furyl}acrylamide , SA° Sodium azide, 9AA 1 9-Aminoacriding, 244 2-Aminocanthracene
*. Inhibition was observed against growth of the bacteria.
** Purity was 98 % and impurity was unknown.

ND : Not do
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In Vitro Chromosornal Aberration Test of
Thiophene on Cultured Chinese Hamster Cells

219

OECD AR LM AR S M RRIB L2 EURNEF XD
—IRE LT, F4 7= OEEEE RIS ARRES
WEE LT A0, Frdo—X - NAXY—iEHE
M {CHL/IU) # v THBENLEEERTRE L £k
L 7.

R (480 ), SREENIE(GRE) & $120.84
mg/ml(10 mM) DEEIZBVTL50% FHE L PITRE
DIEEHSNEERO bR o T Ed b, TRTORE
BT 0.3 meg/mOBEERSMLBREL L, &
EAEREGL/2E L /4 FREhAusE, KEE
ELTHRELE, LT, 39 mixI EFETICS
A 24 R B & ONARERRT ESTIERE, ERFRAET
SO mix 7 FB & IR T ¢ 6 BRI AL (18R o [d]
BRI R, EREAEHL, METAI LY REA
REFHEEr R LA,

CHL/IU MRS % 24 BER 35 & P48 B L E SN L 1o wv
FTHOMBEEICIB TH, Ef0EERELEHEE
MAOBEREMEERG S NEd o, EEEMETIZSO
mixFETE S UHFETCEEREL - wFhaoil
BEILBWTH, BEEAOEEREE PEHEBEORRE
ERARBH SN L h .

BEoERELY, F7z, FEORBEETT
BB ELRB Lo EBRLE.

Fik
1. {EAL A5
JH—F )y =25 7 (JCRB) 26 AF(19884£2
B, AFBE T4, BERR) LEFA A o—X -

NAA Y — EE%%O)CHL/IU%EB@E, R PR 10 L
PTEEIC W,

2. BERORE
B, 45 R0 (FCS : Biocell) # 10%iEML
FoA — & MEM (B 7k SL3E00 ) 32857 % Bl v 7,

3. EEEH
FHFR72VEERLPTWI ERD, BRICIETTA
={25 cm?, Corning) # AV 7z, 2 X 1048 CHL/TU#A
fad, BEHSmIEANLT7IATICEE, 37CTH
COLA ¥ % 2= & — (5% CO,) WCHIEL 2. EHL
FTIE, MIEEIHB B ELTINL, HUBHB X

150

F48REMIALE | Fo, 7, HRRAETE, MASRES
HESY9 mixFETH L UHFET TOREAEL, &L
B THFELEER TS OIZ 1I8MFRELL.

4. HWERME

F4 7 x> (B85 : TP, CAS No.: 110-02-1, 9 v
&5 © FGBOl, RE{bm LEMHELE) 11, BEE0R
RC, KL TERAE, DMSOBL 7 b ri2id
BAL, Bm-38C, #r84TC, TFRCHS, oFE
84.14, HEFEO8% (AHMMITTH) OWETH 5.

R EREOEERICHT A ERIE R ko i
%, BHEF(DMSO) Tid, 0.781 ug/mi~ 168 mg/mi®
ImEEETAREATETH o 1.

5. #HERHEOREH

HERMEOREE, RO LT BERE
DMSO (FIYEAEE T3E0R) = A7z, G L B I E R
LTEBEEFASL, 2WTREBELBERTIERFRLTH
EDREDHBYEREE LR L, BB AR
3, TRTORBICBOWTEZERD05% /v iZh b
LI TmA A, REAREHREBCACWLEERD R
DIREE, FEEANGFEDTOTHEEVNNED
90.0~110%) DETH » /2. BBBEORRIC OV,
MERERITh o,

6. HIREHSTEIIGIEERIC & 2 AIRREDRTE

REFEERBII AV HRYEOMERE 2 RET
Lo, HEMDEOMBEMIC AT TEE LA W
Bt B o CHL/TUMIR Vo2 5 2 BESEiH R I, 77 R
T &7 OB (A00MRR) i B A SRS HMR O
HEE (283 : Mitotic index) & #-<, #EEMLHE
BOBETRE T 2 MREEOLE b - THIEE L
7z,

FOfFER, ERNE, SRS LI, RELLT
~TDREEE TH0% T B 5 sz 5 BEIEER
AL Ldo(Fig ).

7. EBEOSTE

MAaEmIRABROBR LY, REARERBTH:
LEBMEOGIRERY, ERLE | ZrSRmRE
2084 mg/mi(10 mM) & L, ZhEFNFRERDL/20
WMEERIRE, 1/40BEEEBEL L BENEY
BELTHwRYAS beA > C(MC, HBRETE
WYBIUyrsOR27 73 F(CPA, Sigma Chemical
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~wufll== treated for 48 hr without 59 mix
—i— treated for 6 hr with $9 mix
== treated for & hr without 59 mix

Mitotic index (% of control}

T T T T Y T T T
0.00 0.20 0,40 0.60 0.80
Concentration (mg/ml)

Fig. 1 Growth inhibition of CHL/TU cells treated with
thiophene

Co ) i, HEAAKGRAEREETIR) ITFRLTHRL
2. ENFNBEEERECFETA LML TS
BT EA L/

8. LEMERIERE

HEERTOOSESIC, It 3 FiRERENY
0.1 pg/miic e B & D ICEBEHICIZ 7. SO EERD
ERITEEICE-TiTo7, A4 FEREIE7I R
o Z6FfRBLL 7o, {EELL /1B 4 3% ¥ LW T
dofn L7,

9. ZEELH
BEHLEATA FEADS L, 12077230 01E
LNAERBLELATA Fr, AGOBEEFFRFLLE
FUFRH LR E S — FIELAREBTHTL .
o, BRREEERES, HILEYE
(MMS) F#-&U I L 25 EECETVTIT, Rl
M sWidaadFlloF vy 7, U, s ok
EEREOHE L EEEME (polyploid) DFEIZOWT
BRELT, FABERE 0o Tk 1E2004E, FEk
MWL LB SO0 B O 5 Bish 4N % o3 L 72,

10. 8 EHE

IEALEIGSEE, S L O AT ERRE L R E IR R
oW TOSWERIE, BEL-IRE, BEEF0HE
L, BEMAEOBIIOWTERL, EEOMELE
FHMICEALL.
RERREFHTLIMABOMBERICOVWT, HP 0
HiEEEE|\ZLT, BEOERT— & L R g aIgs
BT74y v —OEBERE(ZERTERLT
familywise DFFKEZ5% L L)W LD, BEER
ERERLE. F, 74 v Yy —OEERRETHEE
EXFFHLNLESICE, BERFEECEALTar S
Yo T =37y VOMEREEE (p<0.05) EiT o4 R
BlE LTHUE2EOHMETEDICHEFEEXZD ONTE
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EEBEELL. EAMRETHEENFHO LN LN
FITITEEEE L L. BEREEY, BEREIIOWT
110048 A, ([SHEEHERI 2 WT I 400 KT DG A
RO I EAREE L.

BRbBLUEE

EHALIRZ L A BT O R % Table 1iZ L7z,
FA T rE A T2405ME L U4SEEBIESHLE L /-
WENLOMBEIIBN T, REROBEEEB LU
HEAEOFEEBIED N T,

RS L ARBRIT OBREE Table 2127 L
P, FAT7 2y ERATS mixFEET B L UIEFEET
THREMMEL v hoEEEICIBnTh, BEfho
HEREDS L UEHEHROSRERIIEL L ho
7.

HoT, FA7z 3, LREORBENFTT, ABE
MOCHL/IUMBIC REERE*HBRE L2V EHRL
7.

Ek

1) BRBSEETREZS - WADYRESESE, b
FEWBEIILAREHERET VIR HEEE, &
5, 1988.

2) M H, TREMEHER, 1, 255(1992).
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Table 1  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with thiophene (TP)**
without 59 mix

Concent- Timeof  No.of No. of structural aberrations No. of celis
Group  ration exposure  cells Others® _ with aberrations _ Polyploid® Trend test?
(mg/mi) (h) analysed gap ctb cie csb cse mul® total TAG (%) TA (%) (%) SA NA
Control 200 0o ¢ 0 3 1 0 ¢ 0 2(100 2 (10 013
Soivent? 0 24 200 ¢ 0 0o 0 ¢ 0 0 0 e(on o(om 0.25
TP .21 24 200 1 0 1 0 0 0 2 1 2(10) 105 0.25
TP 042 24 200 1 0 0 0 1 o0 2 0 2(10) 1008 025 NT NT
TP 0.84 24 200 01 9 0 0 o0 1 1 1(08 1(08 013
MC 0.00005 24 200 4 28 22 3 1 0 58 3 40 {20.0) 38 {19.0) 0.0
Solvent? ¢ 48 200 6 1 1 0 0 0 2 0 2 (10 2 (10 0.13
TP 021 48 200 0 ¢ 0 0 1 1¢ 11 1 2010 2(L0 013
TP 042 48 200 1 0 0 1 9 0 2 0 20100 1{05 038 NT NT
TP 0.84 48 200 O ¢ 0 0 0 0 0 0 0¢00 000 0.00
MC 0.00005 48 200 3 23 46 15 4 0 90 6 60 (30.0) 58 (20.0) 0.25

Abbreviations:gap . chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csh:chromosome break,

cse’ chromosome exchange (dicentric and ring etc.}, mul:multiple aberrations, TAG: total no. of cells with aberrations, TA:total no. of cells
with aberrations except gap, SAstructural aberration, NA:numerical aberration, MCmitomyein C,NT not tested. 1) Dimethyl sulfoxide
was used as solvent. 2} More than ten aberrations in a celi were scored as 10, 3) Others, such as attenuation and premature chromosome
condensation, were excluded from the no. of structural aberrations. 4) Eight hundred cells were analysed in each group. 5) Cochran -
Armitage’s trend test was done at p<0.05 when the incidence of TAG and polyploid in the treatment groups was significantly different from
historical solvent control at p<{0,05 by Fisher's exact test. *¥:Purity was 98%.

Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with thiophene{TP) ** with and without S3

mix
Concent- S9 Timeof No.of No. of structural aberrations No. of cells
Group  ration mix exposure cells Others® _ with sherrations Polyploid® Trend rest®
(mg/mi) (h)  analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA  NA'
Control 200 1 0 0 0 0 0 1 0 10058 000 025
Solvent? 0 - 6-(18) 200 12 1 9 1 0 5 2 5{25 4{20) 0.25
TP 0.21 - 6-(18) 200 ¢c 0 0 0 0 0 0 0 0(00) 0(00) 013
TP 0.42 - 6-{18} 200 i 0 90 ¢ 0 O 1 0 1 (058 000 .13 NT NT
TP 0.84 - 6-(18} 200 O 0 0 0 0 0 0 0 c(00 0{00 0.13
CPA 0.005 - 6-{18) 200 ¢ 9 ¢ 0 0 0 G 0 0(00) 0(00 0.13
Solvent!” 0 +  6-(18} 200 0 2 4 0 0 0 6 2 4 (20 4 (20 0.26
TP 021 +  6-(18) 200 12 2 1 0 0 & Q 4 (20) 3{18 0.00
TP 042 +  6-(18) 200 ¢ 0 ¢ 0 0o 0 O 1 0(00) 0(00) 013 NT NT
TP 0.84 ) +  6-{18) 200 5 6 5 0 0 0 16 0 7035 5 (25 0.25
CkPA 0.005 +  6-{18) 200 0 10 1w 1 2 0 23 2 20 (10,00 20 (1000 0.13

Abbreviations:gap:chromatid gap and chromosome gap, ctb: chromatid break, cte:chromatid exchange, csh:chromosome break,

ese chromosome exchange {(dicentric and ring etc.), mul : muitiple aberrations, TAG:total no of cells with aberrations, TAtotal no. of cells
with aberrations except gap, SAstructural aberration, NA :numerical aberration, CPA :cyclophosphamide, NT:not tested. 1) Dimethyls
sulfoxide was used as solvent. 2) More than ten aberrations in 2 cell were scored as 10, 3) Others, such as attenuation and premature
chromosome condensation, were excluded from the no. of structural aberrations. 4} Eight hundred cells were analysed in each group. 5)
Cachran - Armitage’s trend test was done at p<0.05 when the incidence of TAG and polyploid in the treatment groups was significantly
different from histerical solvent control at p<<0.05 by Fisher's exact test. **:Purity was 98%.
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Single Dose Oral Toxicity Test of Tetrahydrothiophene 1,1-dioxide in Rats

B

KB LUFERRILAEZEL OEMEIBEVI DS,
THMCERE LTE AV O RT W2 BEEERE 5
FTEFEFE 7oLV R Y FORREORY
EHHNE%, SDAICH:CD(SD)]Y v F % 1 Bl HER 5
e L, OGRER), 892, 1204, 1626, 2195, 296335 X
U'4000me/kg (016 1.35) HEB TS L. BT, &5
Bl~-6EMIcED B R, PHERE LT, BRED
OIET, &, REETE, WEt, VB, E, TRHEO
RIZEBERNFEDONL, BEHYWOE L, Wld
BULfk, WERAHIEE o TRELE. SESMOE
Wix, BEBA~2BCE@ELL. FEE, B5RH
IO B B v iR LAY, EIRAIEE L A3
FEHELZ W LEEEEED bR, #HBiosnTl,
FECEHS T, MERECREAaSHENZEOL. LDy
i (95%EMBR) 13, HET2006 (1783 ~ 2256) mg/kg,
i T 2130 (1844 ~ 2460) mg/kg T o 7=.

Tk

1. HERNE

FhIeFuF4+72r-L1-YV43Y MiE, FE
120.16, BE27.4-27.8°C, #H287TC, #ART14.53
mmHg(150C), MHE1.265(30/20°C) D EEEF O HE
T, ROFFRRIEKRZEISEGT T, HERICE, #E
B S (KR 85E 0 b @ (Lot No.0007, MiEE
05%, A#iME LTA%EE) 2 AFL, Thiis
ERCMERECHEORSHARIL L2 L) RBEIR
FREEK (e ) (iR LTIk B L L,

2. EREMILLUETRG
BARFY—NA- U@L VBEALALSDR
[Crj:CD(SD) Mgk S v | % 5 AFBIML - REAFL, 5
Sl (B 122~ 138 g, MEI07~120 g) ©, 1REMERER ST
}_’.L"Cﬁﬁlnf\_. 7 I‘ﬂi fmfg"ZZ"‘SDC ﬁ§55110%s
BAEEI0E L L /05, FREH 12RFM (6~ 1815 ) 128k
ENNHEET, &Ry —VIK2~3LF ORI
HL, BRAH (DRAETERR, FKMRALy 7]
EARGEHHBR S, 2L, BEWATHIBESS
BHHIBMEITHRIEL, KOAES A,

3. BEEBIUHERE
REHBRERELE LT, MET v 2744, 1041,

1458, 2041, 28571 X UF4000 mg/kg FIE % HEE I
LGRS, BURCGECEYH/ERBWEOE, &4
HAHT0/3, 0/3, 1/3, 1/3, 2/3B L 1°3/3, MEHT0/3,
0/3, 0/3, 1/3, 3/3BXU3/3THhHofz. #2T, FR

BoOREE, KEELDLO0, 892, 1204, 1626, 2195,

29633 L 174000 mg/kg (A 1.35) icgE L. &5 H
EE, ZEHETHElkgS Y 0mieL, 7RV
E VP EE LR TRV TR e o E
MICERREORS L, WJERECEEEL L TRV IR
POk = IS L.

4 BEEE

HERMEIBSEAEEE L, FOMII—REED
B EROMR LIRS 0IIERIIZ, F0fkiE, P72
EH1HIEAT» 7=, FEE, #5ESEx500), #
5#1, 3, 7TBIUMBE, FTAREEDICoVTIER
REbHlE L. i, BregiidRREgEeniz,
EFEBYEBSEERA TR — 7 VEBE S S TfTo
7z, LDgfElt, #S5H4HBOSBRHBRTRIIBY
HIETEr#IZ, Van der WaerdenE 2 AW TERBL
Al

s

1. %tmaguumﬁﬁmmﬂ

Fertik, MEHEE © 21950 mg/kgbl EOHEEET, &5
Bl ~6EEMIIZED b, LD E(05%EMEER) I,
HEC2006(1783 ~2256)mg/kg, MT2130(1844 ~
2460y mg/kg T o 7z.

2. hEERSIUVHE

FEERE LTI, ML 1204 mg/kgl EOBE
T, ARESOE T HRSH%E15~30% #%éwk
B, 1626 mg/kgl LORERET, HEHFI0T~
REICHEKFERIIZD N, S5, ERTE, "ﬁ
BE, VE, MREAHEERES, TERORIIC LA FRM,
WIS ERENICED L. BEOEL L, EELE
L7dg, BEBASREICHET & & o T/ L. EFEY
DERIE, ®5E IR SREERIEH LN, 20
WCEEE LA, REE, E5HHQH) IR
BAINENHI AR & 89285 £ 071204 mg/kg BT AL,
1626 mg/kg L LA EBTHRSRTICH-~@A L. L
U, SEEEERENCEELD, DEERR 2B R
HhHhiz,
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Table 1  Mortality and LD values of rats treated with tetrahydrothiophene 1,1-dioxide in the single dose oral
toxicity test
Sex Dose No. of Days after adminisiration Mortality?  LDg (mg/ke)
{mg/kg) animals Day 0 1 2 3 4 5~14 [95%Confidence
© ~1 ~3 ~6hn ‘ limit]

Male 0 5 o 0 0 0 0 0 0 0 0/5
892 5 0 0 0 0 0 0 0 0 0/5
1204 5 0 0 0 0 0 0 0 0 0/5 2006
1626 5 0 0 0 o} 0 0 0 0 0/5 [1783-2256]
2195 5 0 0 4 0 0 ¢ 0 0 4/5 '
2063 5 0 0 5 o ¢ 0 0 0 5/5
4000 5 0 3 2 0 ¢] 0 0 0 5/5

Female 0 5 0 0 0 0 0 0 0 0 0/5
892 5 0 0 o] 0 0 0 0 0 0/5
1204 5 0 0 o] 0 0 0 0 0 0/5 2130
1626 5 0 0 0 0 0 0 0 0 0/5 [1844-2460]
2195 5 0 0 3 0 0 0 0 0 3/5
2963 5 0 i 4 0 0 0 0 G 5/5
4000 5 0 4 1 G 0 0 0 1 5/5

a:Number of animals died/Number of animals examined
b Number of animals died
3. H& A

FEUBMOREHELD, BEeSONESETIIHER
RIS, MECIEAEMICES SN, EESWDSEI
W, BEIEZES SN0,

e

Fh7eFOFFTar-L1-Y4 3T FoakEs
2w, Brown b ik, 7 v MBI A0 LD, EA
2100 mg/kg T, HHEERE L TEESADO LR, LT
SRS HR2ARFREA, £ 3BT TICEOL ML
HBELTWVE, FREIBVTY, LD fEidHET 2006
mg/kg, MET2130 me/ke, H#AYE PHEERIIEET,
T EREHHEEEITIIRAD R, b,
Brown b QG L EUNTLHERTH- 7. SMEhEE
We LTnERE, FHBRMEOEREEM S50t
FA72MILRRDONRTEY, ChbizdkBLE
REEALLNS,

3R
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Brit. J. Industr. Med., 23, 302 (1966).

2)  W. M. Alexander, B. E. Abreu, L. C. Weaver, H. E.
Faith, J. W. Newherne, Arch. Int. Pharmacodyn.,
CXIX, No.3-4,423(1959). .

3) M. M. Smith, S. T. Reid, J. Med. Pharmaceut.
Chem., 6, 507(1959).
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TEMCHEHEE L TR AW TWARTRLEDE
FhFEeFOFF 71V 52 FOABRE
BOIGENREY, SDAICH:CD(SD}]T v b &M,
D(xE2), 60, 2008 £ UF700 mg/kg/day HE DS

IOERLL. BRI L BEHEROL L L, 6BER R,
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700 mg/kg @ 14 B I EIERE L L7,

— @D B EMENME T A, 5700 me/ke BN

oS08 B, REINONG S L EEE ORI,

700 mg/kgBHEOME RO LN, RE L MiEFEHE
T, BEMENESCREETS LEZ L EMEE
BOENLd o, MEEEEFEEETIE, 700 mg/keBn
BIHELI) Y IAF I~ EBLUPREY LY Y 0lE
m, EFEORMEH, FAMIIGPToEN, Fra—2A
DA RGO B, REEMECIE, TR RA
BLECBITAHTEHEE L TR EROBENA2008 L U
700 me/kg O EICRED S5, 700 me/kg FED HE O B
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RBREDON Ao AERIIBV T, BEO%E
{LHEEEREREL, 2000EfE--Fh b BEL
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BrogEsds, e FoFd7ar-1,1-374
FLFOTy PDBHEARERSICLY, BROK
BB L FRICHBE~OREN TR S b ik
EZEHE( R EFERb N, BEESIIHETE0
mg/kg/day, MET200 mg/ke/day & EE SR

HiE

1. EEHE
FhIeFaFF 7z LI-YF%Y V3, 9FE
120,16, #E274~278°CT, KB L FEEHERILAE
S TEHTE , KE3~0%iRME R AEAEHD
fchs., RBIZE, FErBfmglsoto {0y
FEF0007, #EQR%, ML LTHh%EED))
FAFL, SERUAC)EHTCHEREEL, FHLAL.
B5EE, REDE - ERECHEORSHEILLS
I GIEEICR AR (SR B B U CHREL,
fEHET THIFAC) ELTTHRRREL L. BBYE
OEHES L RS RhoEBWEE, EETHLILE

FEEDL L 7.

2. RS S URTRME

BEFY -2 - YNNI BEALASDR
ICri:CD(SD)1Z v b %, HEE5H, M6 E MRS - 5
fLEE L, 585 (# 146-157 g, M126-140 g) ©, 18
MEHEE6E L LTREIZR W, F9 ME, BE22+
3C, iBEE10%, HBRMEI0EL L/, B2
M(6-188%) ICREL BT ET, £ —YIZ@HI
IREL, BHSHE (BFRBETEM, SHAMRI My &)
BIUkEBHICE S ¥,

3. WEBBLURES AR

TrFZEeFOIFE 7 L1-VFRFOTy MID
BT BEEOLDfE, 2100 mg/kg £ HE" SN T
VA, RS EREREL, SBHOSDRT v b 1 I
HE&4E L, 0, 50, 100, 250, 50054 % v i3 1000
mg/kg/day A ED 4 HMEEZEIIRSICEDEBL.
PREB MO, EEROED B L URpH O _LE4Em
A%, 500 mg/kg L EDMHE IR Sz, 1000 mg/ke
T, S5 EECHEET TR THERL, HEO
IR IC LA &=564C, M~ 2 ) v FMEDK
s, EECHEGOT, GPT A, HIZEA Y
YOBMBLIUI Y T LAORBLIENRENEDO LR,
HBRBLUBEEREI VW TE, EhiEflvshado
7o, LidioT, RREBIIBITAHSER, HorLE
HREDOBEENTFEE NS 700 mg/kg/dayz B AR E
L, BUF200% L1960 me/ke/day D3 EB L U ES
ME L7 REREE, DEodBoflilz, 700 me/ke/day
BLUWBEO14RENERES T, 753, 770
VREV U TREELENEARVWT, 5% 10
LE, 28 AR/ THROES L RSES, &
EIO0 gX/-h05mie L. WEEEEIZIZEELE LTH
Wi FAEEAT RIS LA

4. BEBLCBEER
1) —RREEEREE

H5 B X UCRESERRERD, £33 X UWE, T8E
TEEL.

2) {REHLUHEEENE

HEE, H515 U5 VWRORSERN), SRBLY
FOHITA2E, 3HBVIF4ATE, 2HUTICEFKD
FEL, B, r—- YT BIE(ERRES,
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10, 17, 24 B4 X BS54 T3, 10, #idwRs52, 9,
16, 23H B X USSR TH2, 98), BRI TO24EF
B EEEFE L.

3) ER#RE

MRS 23ABLUESETEIIE, BXR5248
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(URI-CEL#ETHeE, > 7V s 5 ihnraqss b
) oE LT

4) IMARFIRE
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T 3FE L, £o—8FIEDTA-ZK TEEP; 1L
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E(F7 V) LHEgESF M) A-~EFOE ), AT b
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(Quick —R ) 8 & FIEHELES o K752 F LI
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5) Mgk ibsia®

HR L -mfEo—EromiEs S, sihFasn
WEE [AXREFE, JCA-VX-1000E 7 1)+ 3 49 —]
X B, #F os (Bluretik), 7TAT 1 L (BCG),
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ERERHTEE [REEELEN, NAKL-1] io&
B, FR)YA, AUYABLEESEIELS.

6) RIBFARE

FrEDRSHM S 2 v IdEEBMEA TR R ORI &
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FhIEROFF I 14-DFF TR

Body weight (g)

—L— 0 mg/kg

........ o S 60 mg/kg

-0+ 200 mg/kg

-~k 700 mgrkg

100IlllllllitllllilIlllllllllll rrrirrryrrrriinri
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03 00 (49

}———— Administration period———— |- Recovery period"'

Days of administration {Days of recovery)

Fig. 1 Body weight changes of rats treated orally with tetrahydrothiophene 1, 1-dioxide in the 28-day repeat dose
toxicity test

Significantly different from control group (*: p<0.05;**:p<0.01)
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35

Food consumption(g)

*k

""O""

Omg/kg
60mg/kg
200mg/kg

700mg/kg

10 T I
i 2 3

1 T
4 4(0)

|
5(N)

|
6(2)

- Administration period— - Recovery period

Weeks of administration(Weeks of recovery)

Fig. 2 Food consumption of rats treated orally with tetrahydrothiophene 1, 1-dioxide in the 28-day repeat dose

toxicity test

Significantly different from control group (**;p<0.01)

Table] Hematological examination in male rats after the oral administration of tetrahydrothiophene 1,1-dioxide for
28 days and a recovery period for 14 days

After administration period _After recovery peried
Dose level (mg/kg) 0 60 200 700 0 TT00
No. of animals 6 6 6 6 6 6
Erythrocyte (10¢/mm®) 765 4 32 763 * 43 763 + 29 772 & 22 784 3 5B 800 * 49
Hemoglobin (g/dl) 156 + 04 154 4= 0.5 150 £ 04 158 £ 06 155 £ 0.7 159 = 06
Hematocrit {%) 450 + 1.8 454 £ 1.8 448 * 12 471 £ 1.5 450 £ 1.9 46.1 = 2.1
MCV (1) 59 + 3 60 £ 3 59 &+ 2 61 £ 2 8 x2 82
MCH (pg) 204 £ 0.8 202 £ L1 19.7 = 08 205 £ 0.8 19.8 = G.7 199 £ 0.9
MCHC (%) 346 + 03 338 £ 04% 335 & 0.2 33.6 £ 0.4* M3 05 345 £ 08
Reticulocyte (%) 39 + 10 B £ 11 43 + 9 28 £6 35+ 10 37 £ 11
PT (sec) 125 £ 0.3 127 £ 0.2 127 £ 0.1 128 = 0.1 126 £ 0.2 129 £ 03
APTT (sec) 172 + 1.0 7.7 £ 03 166 + 1.1 16.7 & 12 175 + 1.3 17.0 £+ 1.1
Leukocyte (107/mm?) 60 + 15 58 + 19 58 + 13 64 £ 7 76 + 19 104 + 22*
Platelet (10%/mm®) 149 + 17 148 + 8 154 & il 154 + 19 158 + 19 147 & I8

Values are expressed as Mean = 3.D.
Significantly different from control group {*:p<<0.05, **:p<0.01)
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Table2  Hematological examination in female rats after the oral administration of tetrahydrothiophene 1,1-dioxide
for 28 days and a recovery period for 14 days

After administration period After recovery period
Dose level (mg/kg) . 0 60 200 700 0 700
No. of animals 6 6 6 6 6 6
Erythrecyte (10Ymm® 773 £ 21 778 & 32 792 + 23 T8 + 42 817 + 1§ 781 £ 21**
Hemoglobin (g/d!) 161 = 04 156 £ 05 4.8 £ 0.7 152 £ 09 b5 + 05 153 £ 05
Hematocrit (%) 439 = 1.0 446 + 1.3 430 + 15 449 + 25 44,9 + 0.9 444 = 1.2
MCV {ft) 57 + 2 ‘57 £ 2 57+ 1 58 £ 1 55 + 1 57 & 1**
MCH (pg) 185 = 0.6 200 = 0.6 19.7 + 0.8 196 £ 0.3 190 = 0.6 196 + 04
MCHC {%!} 344 £ 04 34.9 4 04 344 £ 07 339 £ 06 346 + 0.7 345 + 03
Réticulocyte (%0} ’ 33 +10 275 28+ 8 31+10 27 £ 6 26 £ 6
PT (sec) 131 £ 03 . 13.0 £ 0.1 131 £ 0.3 13.1 £ 05 129 + 0.2 12.7 £ 0.2
APTT (sec} ’ 160 + 0.6 16.0 + 11 159 + 0.2 151 £ 11 162 £ 0.8 158 + 0.2
) Leukocyte (10¢/mnd) 49 + 12 41 £+ 12 38+ 12 36 & 15 49 x 14 69 + 22 -
: Platelet {10¢/mm?) - 149 + 23 150 + 20 150 + 22 142 + 15 149 + 13 147 £ 15

Values are expressed as Mean £ S.D,
Significantly different from centrol group (**:p<0.01)

Table3  Blood chemical examination in male rats after the oral administration of tetrahydrothiophene 1,1-dioxide
for 28 days and a recovery period for 14 days

After administration period After recovery period

Dose level {mg/kg) 0 60 200 700 0 700
No. of animals 6 6 6 6 6 6
GOT (1U/t) 62 = 5 60 £ 6 63 =7 07 .61 = 8 63 £ 11
GPT (1U/1) 285 28 £ 6 27+ 3 33+5 31£6 36 +9

i ALP {IU/n) 462 + 44 500 £ 150 486 + 102 524 £ 132 320 + 82 S 370 £ 95

i y-GTP (1U/1) 0.50 = 0.52 049 £ 0.5% 0.50 = 0.31 0.26 & (.24 0.23 + 0.25 040 = 0.20
ChE {1U/t) 259 20+ 6 26 = 4 40 = [2* 51 + 22 45 i 23
T.protein (g/dl) 633 + 0.22 612 £ 0.i2 6.07 & 0.13* 6.35 = 0.13 6.29 = 0.34 6.09 = 0.4
Alburnin {g/d1} 311 = 012 294 £ 0.4 3.03 + 013 325 £ 019 304 £ 012 294 £ 014
A/G ratio 0.97 &+ 0.05 0.93 + 0.09 100 = Q.12 105 = .10 094 % 0.08 0.93 = 0.07
T.cholesterol (myg/di) 95 & 13 83 .+ 16 00 = 26 102 £ 11 98 = 15 92 £ 19
Triglyceride (mg/di} 80 + 25 71+ 13 8 = 17 110 4 32 90 & 32 63 £ 16
Glucose {mg/dt) 134 + 11 142 + 24 138 9 130 = 18 157 = 1% 143 & 8*
T.bilirubin (mg/ds) 035 = 0.05 0.35 + 0.05 040 + 0.05 045 £ 0.03** 028 & 0.02 0.30 = 0.05
Urea nitrogen (mg/di) 154 + 1.8 163 + 1.5 178 + 25 166 = 25 187 + 1.6 188 &= 25
Creatinine (mg/di} Q.51 = 0.07 047 + 006 0.50 = 0.05 049 & 0.04 0.63 = 0.03 0.57 = 0.04%
Ca {mg/dl) 102 £ 0.1 100 4 04 89 £ 0.1 102 + 0.3 100 £ 02 10.2 £ 02
1. phosphorus (mg/d?) 85+ 04 B7 £ 0.2 85 + 06 83 £ 03 7.5 & 0.5 81 + 06
Na {mEq/1) 142 = 1 142 + ] 41 + D 142 +£ 1 M2 £ 1 42 £ 1
K (mEq/1) 442 + 017 430 + 0.29 448 = 0.36 4.18 + 0.17 439 £ 0.19 462 + 0.22

| Clt {mEq/1) 14 =0 104 £ 1 104 &£ 1 102 £ 1** 103 £ 2 103 £ 1

‘ Vales are expressed as Mean + 5.D.
Significantly different from control group (*:p<0.05;**:p<0.01)

6. M#EE{EFRTR (Table 3, 4) 200 mg/kg BT, HECHBRE S 7 DESE, IS
700 mg/kgfE T, HIEE L) Y ATI—¥BLE FRELMIFVET A FOEMDPEL BN, HEH
FHREYNVE 0N, BEXROWPHS, BIcHFL ERLELTIE o7 700 mg/kg DRIEFICHE VT

GPTO#IN, Fra— 2O baEdoni. &8, W, B EELR S IVa—ABLUZ LT ForDimlht
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Table4 Blood chemical examination in female rats after the oral administration of tetrahydrothiophene 1,1-dioxide

for 28 day sand a recovery period for 14 days

After administration period After recovery period
Dose level (mg/kg) 0 60 200 700 0 700
No. of animals 6 6 6 6 6 6
GOT (IU/1) 67 £ 8 B84+ 6 6l = 7 74 £ 12 65 = 6 g x7
GPT (TU/D) 24 £ 5 24+ 4 23 & 4 35 & g+ 27+ 6 29+ 6
ALP (1U/D) 00 75 268 + 55 246 + 48 306 = 80 236 + 50 204 + 38
y-GTP (IU/1) 032 + 033 0.27 = 0.28 044 £ 0.17 069 = 0.39 037 £ 0.28 0.51 &= 0.48
ChE (IU/1) 304 £ 175 206 + 106 281 + 60 294 + 41 292 += 89 263 + 47
T.protein (g/di) 626 = 036 - 649 = (.26 641 = 016 6.36 £+ 0.15 660 = 0.29 6.62 + (.12
Albumin {g/dt) 323 £ 019 347 = 0.15 331 + 0.16 335 =015 342 £ (.28 343 =+ 0.13
A/G ratio 1.07 + 0.06 1.15 + 0.06 108 £ Q.13 1.11 = Q.08 1.08 & 0.10 1.08 + (.06
T.cholesters! (mg/dt) 97 + 14 93 &+ 9 97 + 14 109 £ 35 92 =3 95 + 19
Triglyceride (mg/dl) 26 4 R+ 12 44 £ 12 2 +12 46 4 15 61 £+ 19
Glucose (mg/di) 130 & 15 117 + 13 124 &+ 10 110 % 4* 139 = 13 125 + 10
Thilirubin (mg/di) (.21 + 0.01 0.22 + 0.02 0.22 + 002 0.24 = 0.03 0.29 £ 0.05 0.28 £ 0.02 .
Urea nitrogen {mg/dl) 186 £ 26 185 &£ 16 169 = 2.8 19.0 = 3.7 212 £33 196 £ 29
Creatinine {mg/d!) 054 £ 0.05 055 £ 0.04 0.53 + 0.02 0.53 £ 0.04 0.65 £ 0.10 0.61 = 005
Ca (mg/di) 100 £ 0.2 10,2 = 0.3 10.1 £ 0.1 99 + 02 102 = 0.3 10,2 + 0.2
1, phosphorus (mg/dt) 77 £ 05 83+ 09 7.2 £ 04 8.2 £ 08 73 07 76 £ 05
Na {mEq/1) 141 £+ 1 141 £ 1 41 + 0 142 £ 1 141 =1 141 41
K {mEq/D) 426 + 021 4.29 £+ 0.23 424 + 0.17 418 = 0.19 442 % (.29 447 + 018
Cl {mEq/1} 106 £ 1 106 £ 1 106 + 2 106 =1 105 = 2 105 £1

Vales are expressed as Mean & 5.D.
Significantly different from control group (*:p<0.05;**:p<0.01)

mHOLNL. UL, RSMEE TRERBYTROL
N-RbIERD H e h o,

7. EmR
TROBEELIERD, 700 meg/kgBEO G 20Tz
B b, EEEOZIRIIBVTIE, E¥Eansh
Lot

8. 23EES (Tables, 6)
700 mg/kg BT, BATHOENEESEIMNEE LT
L, i ERIIFEICHEML A, 4, T, mEo

HMEEFFECHELL, HYESLRIEmERL:.

5, 700 mg/kgBEOHET, B LOGEIIENESIC
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9. RIBIRMFEFAAR (Table 7, 8)

BSHRRTHESRSDOBREICBVT, #BRYEO
FEICERY 2 L E L oA B, BOBRITESS
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Table 5  Absolute and relative organ weights in male rats after the oral administration of tetrahydrothiophene 1,1-

dioxide for 28 days and a recovery period for 14 days

After administration period Adter recovery period
Dose level (mg/kg} G 60 200 700 0 700
No. of animals 6 6 6 6 6 &
Body weight (g) 323 24 318 £ 14 314 £ 8 287 + 18%* 404 + 37 370 £ 19
Abhsolute weight
Brain {g) 1.99 + 0.10 2.03 = 0.07 200 = 0.08 1.95 4+ 0.04 208 + 0.09 200 = Q.06
Liver (g} 9.77 £ 0.72 970 = (.88 9.76 + 037 8.23 & 0.65 11.98 + 1.62 10.56 & 049
Kidneys {(g) 247 + (.22 253 4+ 0.14 248 £+ 0.11 2,70 £ 030 2.69 + 0.21 260 = 0.27
Spleen (g) 0.68 + 0.05 0.62 + 0.07 062 + 0.02 0.58 = 0.10 0.77 + 0.15 0.68 = 0.09
Heart (g) 110 + 0.11 111 £ 013 1.09 + 0.05 110 £ 0.09 1.28 + (.12 125 = 011
Thymus (g) 059 + 0.2 054 + 0.08 057 + 0.10 055 = 014 0.62 + 0.08 060 = 0.10
Adrenals (mg) 594 + 10.7 56.8 + 152 550 + 6,5 5Ll & 5.6 633 + 16.8 596 = 59
Testes {g) 324 + 022 306 £ 027 3.07 £ 0.02 3.14 4 022 326 £+ 0.24 325 £ 023
Epididymides (g) 0.85 = 0.04 0.85 £+ Q.11 0.87 £ 0.07 0.78 + 0.07 1.20 =+ 0.10 1.12 + 0.09
Relative weight
Brain (g%) 0.62 + 0.03 0.64 + 0.03 064 + 003 0.6% + 0.05* 0.52 + 0.04 054 £ 0,04
Liver (g%} 3 + 22 3.05 = Q.15 3.1 + Q.10 322 £ 0.15 2.96 + .23 286 * 0.11
Kidneys (g%) 0.77 £ 0.4 0.80 + 0.05 0.79 = 0.05 0.94 + 0.06** 067 = 0.05 0.71 + 0.08
Spleen (g%) 0.21 £ 0,02 0,20 £ 0.02 0.20 £ 0.01 0.20 + 0.03 0.19 £+ 0.03 0.18 £ 0.02
Heart (g%) 0.34 = 0.03 0.35 + 0.03 0.35 £+ 0.01 0.39 + 0.03* 0.32 + 0.02 034 + 0.03
Thymus {g%) 0.18 = 0.04 0.17 £ 0.02 018 = 0.03 0.19 + 0.04 0.16 = 0.02 0,17 £ 0.02
Adrenals {mg%) 1848 + 3.52 17.76 £ 4.02 17.56 £+ 2.20 17.81 + 176 15.51 £ 2,93 16.16 & 1.69
Testes (g%) 1.01 & Q.11 0.97 + 0.09 0.98 + 0.08 1.10 &+ 0.10 082 + 005 0.88 + 0.09
Epididymides (g%) 0.27 = 0,02 0.27 + 0.03 0.28 + 0.03 0.27 & 0.02 030 + 002 030 + 0.02

Values are expressed as Mean = S.D.
Significantly different from control group (*:p<0.05; **:p<0.01)

Table6  Absolute and relative organ weights in female rats after the oral administration of tetrahydrothiophene 1,1-

dioxide for 28 days and a recovery period for 14 days

After administration period . After recovery period

Dose level (mg/kg) 0 60 200 700 : 0 700

No. of animals 6 6 6 6 6 6

Body weight (g) 168 + 7 196 £ 10 196 £ 15 187 4= 8 219 + 29 224 + 18

Absolute weight
Brain (g) 1.82 £ 0.05 1.87 £ 0.4 1.83 £ 0.03 1.81 = 0.05 1.84 + 0.09 185 + 005 -
Liver (g} 5.095 =+ 0.32 581 + 031 6.29 + (.96 5.64 + 0.38 600 £+ 084 6.69 = 0.60
Kidneys (g) 1.61 = 0.11 1.58 £ 0.12 163 £ 0.12 1.60 + 0.13 158 + 0.23 1.58 + 0.08
Spleen (g) 0.48 = 0.06 043 + 0.05 0.44 + 0.08 0.37 = 0.03* 044 + 0.05 053 + (.05*
Heart {g) 0.77 = 0.03 074 + 0.04 0,76 + 0.07 0.73 £ 0.06 0,79 = Q.00 0.84 = 0.06
Thymus (g) 049 £ 0.11 046 = 0.04 045 = 0.4 0.51 £ Q.10 043 = 0.04 049 + 0.04*
Adrenals {mg) 629 = 111 56.6 + 5.6 68.3 £ 120 575 + 4.3 63.8 & 6.3 65.3 & 96
Ovaries (mg) 889 £ 11.2 840 £ 79 844 £ 152 816 £ 95 811 = 95 085 + 1856

Relative weight
Brain {g%) 092 £ 0.05 0.96 = 0.06 094 £ 0.07 0.97 £ 0.05 0.85 £ 0.08 033 £+ 0.06
Liver (g%} T 300 + 018 297 + 0.08 3.19 = 027 301 £ 015 274 + 0.15 298 & 0.09%
Kidneys (g%) 0.82 = 0.07 0.81 = 0.07 0.83 £ 0.03 0.85 £ 0.07 0.72 + 0.05 071 &= 0.04
Spleen (g%) 0.24 £ 003 0.22 £ 0,03 0.23 = 0.05 0.20 = 0.01 0.20 % 0.02 0.24 + 0.02*
Heart (g%) 0.39 + 0.02 0.38 =+ 0.03 0.39 = 0.02 0.39 &+ (.02 036 £ 0.02 0.38 £ 0.03
Thymus {g%) 0.25 &= 0.05 0.23 + 0.02 0.23 + 0.03 0.27 £ 005 0.20 £ 0.03 0.22 £ 001
Adrenals (mg%) 31.86 £ 6.31 28.06 £ 3.70 3456 + 3.72 30.74 £ 249 2952 £ 443 29,07 £ 2.65
Ovaries (mg%) 450 + 6.8 430 = 3.3 429 t 62 436 £ 44 375 + b5 4389 £ 7.5

Values are expressed as Mean & S.D.
Significantly different from control group{*:p<0.05; **:p<0.01)
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Table 7

Incidence of histopathological findings in male rats after the oral administration of tetrahydrothiophene

1,1-dioxide for 28 days and a recovery period for 14 days

After administration period After recovery period

QOrgan: Finding Dose levei{mg/kg) 0 60 200 700 0 700
No. of animals 6 6 6 6 6
Lung: Arterial wall mineralization + 1 - - L - -
Ectopic ossification + 1 - - 0 - -
Kidney: Hyaline droplets in proximal tubular epithelium + 1 ¢ 5 1 1 3
++ 0 0 1 4 0 0
+++ 0 0 0 1 0 0
Eosirophilic bodies in proximal tubule + 0 0 5 4 1 0
Basophilic tubules + 2 1 2 5 4 5
Focal tubular dilatation with or without hyaline casts + 1 1 0 0 0 0
Distal tubular dilatation + 0 0 1 1 0 G
Prostate: Cellular infiltration + 1 - - 0 - -

+:Glight ; +4-:Moderate; +++:; Marked ;- : Not examined

No abnormalities detected in the heart, traches, liver, pancreas, stomach, small intestine, large intestine, spleen, urinary bladder, testis,
epididymis, seminal vesicle, pituitary, thyroid, parathyroid, adrenal, thymus, lymph node, bone marrow, brain, spinal cord, sciatic nerve and
eye ball {rom animals of control and 700 mg/kg groups kifled by design after administvation period and the bone marrow from animals of

those groups after a 14-day recovery period.

Table8 Incidence of histopathological findings in female rats after the oral administration of tetrahydrothiophene
1,1-dioxide for 28 days and a recovery period for 14 days
After administration period After recovery period
Organ:Finding Dose level (mg/kg) 0 60 200 700 0 700

No. of animals 6- 6 6 6 6 6
Liver:Microgranuloma + 1 - - 0 0 1
Pancreas: Acinar cell vacuolation + 0 - - 1 - -
Kidney:Basophilic tubules + 2 - - 1 - -
Fibrotic focus + 0 - - 1 - -
Thysus Hemorchage + 0 - - 1 1 0
Spleen: Increased extramedullary hematopoiesis + 0 - - 0 1 0

+:Slight;-:Not examined

No abnormalities detected in the heart, trachea, lung, stomach, small intestine, large intestine, urinary bladder, ovary, uterus, vagina,
pituitary, thyroid, lung, parathyroid, adrenal, lymph node, bone marrow, brain, spinal cord, sciatic nerve and eye ball from animals of control
and 700 mg/kg groups killed by design after administration period and the bone marrow from animals of those groups after a 14-day recovery

period.
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SNd ot 700 me/kg B THITES AR
SN, MM EREERE L R (, RERED
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OBRETHRD LN ELE, BEECENT, BEoE
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Lizdto T, FEBRPEOHSICL N ERT 2 EEEL
i3, THBTHD EHETE RS,

b, 700 me/kgif o SR THERSDIIB
T, OBESOBLHEIIERD NN, B8 LUH
WEEICHE LB TIE (, HEERENIZLEY
BEOH bR b2 b, EITEEENOEIEIICEE
AR EEL LN, T, BEORERMRTIEE
BBV T, FMIkHEoEAIC, BiMEREos
Al B S h AR LR LT, SRELMEICE
BEEZEO O o, S5O, B LU
MR EENEICIOWT S, HEHEFMICERFIEE
BHEnhhat. LAoT, BHEETEDLNFHE
i, BEMNAEERELTRET AT TR Y LY X
ni-.

DrogRys, FroeFosdrzr-1,1-Y4
¥LFOI v bEAVIBHMRERDRSSHERR
CBWT, Ry 2 HBEEEL TR T 5 M b
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Preliminary Reproduction Toxicity Screening Test of
Tetrahydrothiophene-1,1-dioxide by Oral Administration in Rats

£y

FrZerFaFd 7o 1-VFF 0Ty M ER
VBRI E B A AEHEERBRZ Ty, BEREY 0L
SRR B L UREIMUIB D REE - BEIZRITTREICOW
THE Lo, #5813, 700 mg/kg e s HRE L, DA
T20038 L U°60 mg/kg & L7z, e L THAR(ESH
KIBEFEERIT.

1. RE#RSSEM
HECBWTiE, FBTHHT00 me/kgBET1/126085
Bz, —RERETH, 700 mg/kgBTHBEOEN, T
B L PBAENA LRIz FEE, 700 mg/keBECHEM
PRI SR b S, BEEN, 700 mg/kgFETREN AL
iz, Hik, BEESD L UOHEEGRERETE, &S5
N %7 | R N W s RN A

M BTk, FECHEIT700 me/kegBECTL1/12F3 %
B, —fRIREETHE, 700 mg/kgBE CHEEOH NI A
Livdz. REE, 700 mg/ kg BECAZECHT I HEANHNH) AT A
Biz-. BRI, 700 mp/keBETREMB L UWES
CIEREAA LR, BERERTIE, 700 mg/kglE il
O EROBELLH L, BB L USRS ER
HTIE, BEICLHEbEEOREI o,

2. ATERESY

700 mg/kg BT, SEIEEHEOBMESAS N, ZRE
B, REBETEAR, SR, HREE, S5RiRE, B
RETHE, S ICL3EbRADRED o . BRI,
FRRED L UERETHE, #5IL328bEaLRE
oo, WEMCHAERFEPTET L B8 AT700
mg/keBETAFIRES b=, 700 mg/ke BT, BoE
H=E Wi WE4HOHERE, £EFE WE0E
F T4 RN EQEM, WHOEOFHERHOE
fEfEm, FEREOBEIASNIZ. 200 mg/kg BT,
RoEHMROBME, HE0S L U4HOHEREOEE
ERAH SRz, FkRossE, —FRES L TRRT
i3, BERLATLIEA LD .

DEDLAZ, FrseFuFt7z-11-VF3Y
FOHO— RN ESEE G, MHEE S 700 me/keits
X VECHDOHER, EEOENIHE L CEHEOR
ELRDO LN L5200 me/ke/day L2 b5,
T, AMRESEFNZEFEEE, BTRT00
mg/kgBFHF L CEXRER I UEREIIEEZED S
N o7z Z &4 b 700 mg/kg/day, HETIZT700 me/kg
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5 X b R RFET L BE R s hi- o
& 95 200 meg/kg/day, J2EIHTIE200 me/ kg5 &
YiIRoEHEOERE, WEFIBLUTYHOHERKDE
EEEA D Sl Z & 560 mg/kg/day L FEZ b
5.

T

1. BEBRYES LUERKE

EBRWEOF IS FOF 4 72 v-11-UF 3V F
i, EREBWTEREFHOEATSHS [Lot No. 20802,
WiFE:97.3 %, {EARELHD, KBR]. AFHRE, HBEM
TTRELA..
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EREETCREL, FRBTAMNICERLE. £,
FEPAMH B L CHEOR S MR T BICER L SiRE
OISR ORBYERETHRE LR, BBEiR
B IR Ao 7o

2. HREYESUREESL

3BE D Sprague-Dawley RHHEZ v b
[Cri:CD(SD)IGS, (SPF)] # HEF v —I R - U=
GRS EA L, AFLAEE, sAHORESNL
LV E0HTEMOIMLER &Y, —#BRRES LU0
EREBICEREFLLAT, TUEFRBECEYFED
bR do B E ST L Baig, avda—
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DEROTHEEBLTFHATITREL S LK
SHEB ATz 1TROB L, MHEESI12ITE L
7.

ghiit, =|iR20~267C, EE40~70 %, R 128
W (BRI Rl o~ ohy), RAEB12 /B MR
EhTwAETE AT LA, BE - BMEBEFRA T
YVAES - Ve BWT1r— V%) 5L TORA
HFEL, BOUREAT Y LAESy — V% B O@Ezls
Bl BEiE, #EISHCYI -2 L-TREL
PR (7~ BEFY—NVA - UN—@) %A
NITFAFy 78y — I EL, BRTHB L
UPEE® ¥, fRHIEBAE (CRF-1, A > ¥
NEERTEM) &, frbkiERERE VTN L BHICE
B a4,
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3. BE5RE, B5HR BHERSLURESE
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SRBEFEOF VTR oL 87y
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OHRETHEEL L, 5ml/kg TEH L2, BTHE, TR

B LUREREPIEERSED LV EBSEE IR DL EN
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#EEIE, v 2BV 280MEEEORSEYE
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T, 700 mg/keHFTRHEEBOET, FEBIUTEHE

DESPED LNz, FIT, HRBORSEE, &
RE, GEBLUENECEEORO LN I LHTH
ENBT00 me/hg 2 HARE L, BTARKISTRL
T200B L U60 mg/kg & L7z, F/, WEE L THE

WERSHORGEEA-FEOREEMAK DLHE

B5 T HRET R,

HEHEE, BETEXEW4EME £0®R3IEMD
ARH9AMEE L, MTIEREMNI4EE, TRAHS (&
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4, HEpIUREER
1) M
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(2) HEATE

fREE, TEM2EEEL -,
(3) WEEAE
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(4) &%
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HicEE L.

(5) HRIBAEARE

WHEB X UBE LERE, BEICE-sTT 77 88
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2) B
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FBAIE IR &R L7
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EERE, TEABWI4 AN T T IEMC 2@z
L7z, 7, EHESER2, 9, 168L U210,
HEHEF T4 8 il L,
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RN, EHRETRIC - T VKRBT T
HE A SR A & M BFE & &A= SR LA,

(6) SiEikEEDERE
ZREMIIB/RTR s €, FRRKEORTOFE, 5k
BTOWE+EE21I BP0 EREBAITII1I@T o
7o, TFETIORFIC AT LTwinBs, T0OH %2
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(2) WFEHOERES
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FEMRATIL, Bartletti:(C £ 2 S0 HMEOKREEITY,
FGBOREIIR—REEERIC L 55WA T, F
B o Dunnett HEIC L Tz, —F, FoHeRED
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A% (Kruskal-Wallis D 5E) 47V, FER LIDIEMN %
FIAE U7z Dunnett Bl BEEIZ X BT o 7.

RESE, SHRESLITHERL, PRECLIIT-
7.
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1. RIEHRSEME
1) HECRIT 8
(1) —fikae

FEC B L UHRIERIE, WIEEE, 603 L U200 me kg BE
THED LR, o/ 700 mg/kgFETHE, #5501
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REHALRED o,

EFHO—BERBEEREICE T, IR, 0B LU
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7o, 700 mg/keBECIE, WEOTFN, i, TWH, B®RE
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(2) fFE(Fig. 1)

60 mg/kgHETit, HBBELENTWFNOHER O
FEIZOAEETAGN o7, 200 mg/kgETlL,
WHEELERTRS4AAEEOFELREENA LI
B, FOHREERICERL, HBELOMICEEEIER

BHNGEVI EdL, BURFHRBELEHI LS Rb o,

700 mg/kg BT, WEELHTHS4—-4001CHKE
DEFREESA LN,
(3) HRE(Fg. 2)

60 mg/kg B Tix, MRS HCTHS4SHICHAE
DEELZRESH LY, HEERCERFELLE{LTR
Bhotz, 200 meg/kegBETH, HBELLESTHRS3E
SO EREERA b, FORITIBREICHE
BL, WHEELOHMICEEEFMFRO OV Ehs,
FHPMBE L AL S o7, 700 me/kegBETIE,
WEELESRTHRSIBIUAEBHEEDTE 2 {KE
DA GRS, .
(4 El&

700 mg/kgBEOETRICBWTEEFEA LR Lo
7=.

EFFICB T, AT, WAKEE, Mg
&, RESIPNTROEHEI IAAL R, 60
mg/kgBETHE, WFhoBWIZLEEEAL Do
7o, 2008 L UST00 me/ke HETH, MEBEOEHKL X
UHEHEIHE ko msrFhng1fi b il L
L, ZhsoEfbid, wihdBRENETREELLN
A

—&— 60 mg/kg
—&— 200 mg/kg
900 - —e— 700 mgrkg
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Days of administration

Fig. 1 Body weight of male rats in preliminary repreduction toxicity screening test of
tetrahydrothiophene-1,1-dioxide by oral administration

Significantly different from control (*:p<<0.05, **p<<0.01)
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Fig.2 Food consumption of male rats in preliminary reproduction toxicity sbreening test of
tetrahydrothiophene-1,1-dioxide by oral administration

Significantly different from control (*:p<0.05, **p<0.01)

(5) |EZE(Table 1) .

6035 X UF200 me/ke BETIE, MERELL~TEHHRRO
HEICAEEEAD Lo /.

760 me/kg B TIL, PHREEE B TEERBOEREDE
BEREENA ORI :

BHEEL D, HREL LS TWEALOSEORTE
T UM ERBIC b AEEERALNE P oI,
(6) TRIEIBEFIAE (Table 2)

FERIIBWUBHEDERE L MO ES, 1§
HEEIZBWTHEFORLD, HELAREOERLE LT
EFREEENES ORI, WThb DB THEZ LD
b, BRGBLEHETSAL.

9) MHCRE TR
(1) —pEiREs

TET- 3 & ONBRIEAI I, XPHEEE, 6035 X U200 mg/kgBE
TIFAD NG o, 700 mg/keBETE, BE2HW
VAT L7, BEFRTE, RESBICIZRERAL
ihdhoiz, .

HERAO—FIREREICIB VT, B, 60BLT
200 mg/kg BTV TROBHICLBEERASN Lo
7=, 700 mg/kg BT, HEOEN, REHNALNRL,
(20 = (Fig.3)

FERIEHTIC BT, 608 & UF200 me/kg BECldxt g
BLHEATWTHLOHEROEECLEEERAGRE
Aoz, T00 me/kgBETH, AMHEBEELH~NTHRE4~11
B HEDEE L EBESA L

HRAE R ICBWT, FESEE bBEREL Ty
ThOBEDORBIZDEEERAON P72,
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WEHEPICBNT, SRS EDHEEE BT
TRNOAEBOFEICDEEZRALN P57,

(3) BEHE (Fig. 4)

ZERHARICBEWT, 608 & U200 me/ke HECIEANE
BrE~TtwfholisdnBESCIEFEEETAGN
ol 700 mg/keBETi, WHEEEETHREIB
LU ICIEBEE O ERBMENA ORI,

HIREIAP BT, SRS HREL LT
ThOHEL BRI FEERALN o T,

IEFHERICE VT, 6038 X U200 mg/kgBETIRINTER
Brib~TEHEECAFEZEAOR o7, 700
mg/ kg BT, MBREIESTPEEF4ACEBHEEDORE
EEFAG .

4 &%

700 mg/kgBEOETH I BWTREBERAO Do
Al

EEFIIBA TR, WIholEl b EFRA LD
ol
(5) #HEE=(Table 3)

603 & U200 me/kg BT, HEEE ESTEHEAD
HE, FROHENB L UTRNERICEFEEEALLED
o7, 700 mg/keg BT, SPEEEE L LTI OMERE
BORELEES L PHRAOEEDFELEMEFEA S
nrz.

(6) FREMAMSERE

SRS £ 700 ma/keBEE b, BRI BERZALR

Tpdpo e,

167




LY

FrIERFAOFF 7 1-FFFTFR

400 - —®— 0mghkg
—e— 60 mgikg
—&— 200 mg/kg

350 ' —s— 700 mgkg
. 300
= é
E
D
g 250 [-
==
o
s
a ok

200 | > p. 4

ok
150 -
T -— Administration period -
O‘L L . L | [ i [} 1 i 1 - | 1 i
1 4 g 1 15 0 7 14 21 0 4 (Days)
Pre-rnating period Pregnancy period Lactation period

Fig. 3 Body weight of female rats in preliminary reproduction toxicity screening test of
tetrahydrothiophene-1,1-dioxide by oral administration

* Significantly different from control **:p<0.01)
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Fig. 4 Fdod consumption of female rats in preliminary reproduction toxicity screening test of -
tetrahydrothiophene-1,1-dioxide by oral administration

Siéniﬁcantly different from control **p<0.01}

2. HmEmA-EH

1) BEOEERECRITTHE

(1) BEtEEE, XEXR$H L US4 (Table 4)
RECATIR SE1M (14 H ) R EE I, 603 L U200
mg/kg B CHIREEL OMICEERE L DR b o 7,
700 mg/kgF#E Tk, BERMAOE L TV LHIF4IFIHD
L, HEHELERTRBEHEOFELBENSE LA
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7. .

700 mg/kg D 1l % v - 2Bl CRRA MR S M.
TRERAEHHG, FRE5FHLIHMBERLOBICEEEIR
HoNlhotz, T, TWRFILD, SRS L ITEE
EOMIZHEEETI AL R0,

AhamERE, HEBER L U700 me/keHETEIH,
200 mg/kgfET2BA BN, FREZIISRSEE
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Bz EEEEER

MBRELOBIEEEIALRR P o7,
(2) HTIRERRR, oiEikeE, B4, SRZBHIUCHE
£ (Table 5)

RIARME, BHSHE AABEFLETHFEEITA
Shzdhoi. FHRREORER, wThoBcdas
hizdod.

FREHE S, HEEEEEEAATEAY, EREEB L
UERECHFEZEIA BN o7,

KHEREE, 60, 2003 X U700 meg/kg B L b g
100 % TH o7z, 700 mg/kglETIE, EHERSELTL
7B A F A b,

2) HERICRIZTHE
(1) SeEs & UTHESE (Table 5)

60 mg/kg BETIX, HBEEHTHRIMERY, o
8, BoERE WEOFOHERY, WERE H4
BRI UERIIEEZEAL P2, 200 me/keFE
TiE, MBEELILRCTROENROFERERE, F8L
ETREVWHFHETOIOFERBOEREEEASA LN
7= ¥7, 200 me/kgBECIE, WREE L<THEERD
HEREER/ AL, 700 me/keETEEEILID
LY, BE5ILLZ2L0OTHEEZVEHAKERS, 700
mg/kg BT, JEEL S TREREOAE L EHE,
ROBREBLFBAROFELEM, AEEEFHRLS
nEvb oo, EE0ROHERBOEEMESESSH
A
(2) FHEROEFERE LF—RIKEE (Table 5)

60 meg/kgBECIE, MR < THE4BOLETFRE
BLUEERIIFRERALRE P o7, 200 me/kgBE
Tit, HERFLU_RTAELZETR VI IFELR 0L
FRHBOBEETI A GRS, 700 mg/kefETIE, wHE
FLERTHFIEOEFRES L UTAEFEOFERE
EAA B,

FERONEFE TR, SEFTERFIIICA LN
OB TH i, .

FHEEO—FRETR, FRELBEFRLOA R
7=,

(3) HEBOKE(Table 5)

60 mg/kg BT, WBREESTHEOH CHEEED
HE LMD SR, 200 mg/keETIIHEOAD
HEHINEECETEENEO N2 WI Eh s, BT
HLOTREVERBEshS, 700 mg/kgBETiE, R
BLLATHEOBLC4A CERIEEDEEREME
RPN O I A '

4) HEROIEHK

EHEY, BElEAGN D o7,

EE

FEFSEFOFA 7V LI VEAFVEOT o ER
WARMORE I L 2R ERBERET T, AR
WOLEFEEENB L RIMURORE - BHICRIZTE
oW TEER L7,
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HECEI LTI, FECHAST00 mag/kgBETIHED 5
Fo. WEFTE, —pREs LOEmBT R R <&
BEIRD LN D000, FERSIH LN T
Zobdn, BEBHERSCESTCOOLHELA., —
BORERERE T, 700 mg/kg HTHEBOT R, THb L
V@A b, $i, 700 me/ke M TRENFTD b
o, HWEMEOREEICERS (B HiTsh, &
YaER EaA R S hdrol. REBLIUVEERIIBVT,
700 mg/kg# CIERSHH @ L CEEEIOME, %
B oI BEEOEEN AR, L L, Sk
BLUBEERETRE, BSCI3EEALREIo .
FBEB L UBE LEOREAGFHEEIIBNT, 5
At AaL N b ot BB, T FERHVS28
HERSEZOESSERBIIBWTY, 700 ma/ kg
SOREHB LUEESTO LN E VL 00, ARED
DET, FES LTEESORIFALNTVES,

MEVRI L TIE, FETHA700 meg/keBETLIRIRS LR
7. —fEREERE T, 700 me/ke ETHEOENS L
Bz, 700 mg/ke R THBENRLD Hizdt, BEEH
CEMEREZA LS o, FEIZBWT, 700
mg/ke FETIXERATICEINIPRI A L. BEERI
BT, 700 mg/kgBE TS X CIHEFI ICEED
bz, Tz, 700 me/kg B THEOIBHEROEEL
EEASH B NIz, REAGERT TREfRA GRS
ARt A

Lizdi>T, YRESETEETAF S FaFd
Tx vl 1-UF F L FO—BENENEREEE, M
& B 20 me/kg/day EEL LS.

HEOERBE I LT, FBELZL I ICHHE,
RBELEB L UMENHRBRESREREIIBWTREICE
AT 5 Bbhasfbidibhbhdoi i, wih
ORLLZEEPLIUTHREBECEEIREO LGS -
7z,

LREPrERH, SR, SR, ®2E%, FRE
B, SEHIRED L UWEIRE T, f5ICL BRI
St os. UL, 700 meg/kgBECid, BERH
BTV ENED o i, REMBOBREIH LI,
T/, BECE, WEHCHAERSERIET L ZEY
PRI Y=Y (A

Frdicat LCid, 200 me/kefETIHROERFEOE
i, WHEOSB L U4 A OEREOREERA ALz,
700 mg/ke BT, HRERBOSES IUWE0T O
£ REOEEED, VOB, HAERE, WELIHON
ERBEBIFEEEORBEFALNA. T/, 700
mg/kg BT, HEFOL & 04 A CHHERNEEORED
Abhiz, HREETE, FRSHIIBRSCLIES
abNdh oz, —RIRETIE, SRSFLLEREC
LBBEEREA LN, o7, HRIIBWTY, &L
EENY (B3 o AR

BEnIHiz, sroefFust 7z 11-V4% ¥
Fo—iEmit e E R, ik b 700 mg/keit5
XD EEFIORE, REOEINEE L UCEBEEOR
EHED LN L9 5200 mg/kg/day L E X bt b,
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Ti, EWMBEABEEOHLEPERE, ETET700
mg/kgit 5 L TAXREEBR L USHBECEERZDS
NhdrofzZ &P 700 meg/kg/day, HETIE700 mg/kg
#HEIC K D IAEEFEfFC L /-BERD b hiZ
& 35 200 mg/kg/day, WCEMPTIZ200 mg/kefr 5 1C X
DIRDENEORE, MEOBLFLIHoREREDEK
FEEAFED LN 660 mg/ke/day L EZ SN
5,

SRR
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Tablel  Organ weight of male rats in preliminary reproduction toxicity screening test of tetrahydrothiophene-
1,1-dioxide by oral adminiistration

Dose (mg/kg) 0 60 200 700

Number of males 12 12 12 11

Body weight () 504.2 £ 26.3 505.9 £ 25.7 505.8 + i4.9 454.3 £ 22.2%*

Testes {e) 31183 +£0.720 3.287 £ 0.182 3.225 40,750 2.96]1 £ 0.808
{g%) 0.619 £0.143 0.652 4 0.054 0,640 = 0.153 0.655 = 0.187

Epididymides (@ 1172 £0.226 1.230 £ 0,083 1.211 £0.222 1.087 = 0.236
(%) 0.233 = 0.048 (0,243 £ 0.020 0.241 £ 0.045 0.241 0,052

Each value shows meant3.D.

Significantly different from control (**:p<0.01).

Table2  Histopathological examination of male rats in preliminary reproduction toxiéity screening test of
tetrahydrothiophene-1,1-dioxide by oral administration

Dose (mg/kg) 0 200 700

Incidence & grade N Al zx + 2+ 3| N Al + 2+ 3H| N + o+ 2+ 3+

Testis [12] [ [l
Atrophy, seminiferous tubule 10 2|0 1 0 0 110 0 0 9 1 0 1
Proliferation, Leydig’s cell 11 1 0 0 0 0 1 0 I ] 0 10 1 0 0

Epididymis [12] (1 [i1]
Decrease, sperm 11 1 1] ] 0 1 0 1 0 0 ] 1 10 0 0 0 1
Vacuolization, duct 11 1] 0 1 0 0 1 0 10 0 1 0 0
Spermatic granuloma 12 1 0 10 0o 1 0 0

Grade of histopathological finding; +:slight, +:mild, 2+:moderate, 3+ marked.

N:No abnormality detected.
A Abnormality detected.
[ ]:Number of males examined.

Table3  Organ weight of female rats in preliminary repreduction toxicity screening test of tetrahydrothiophene-
1,1-dioxide by oral administration
Dose (mg/kg) 0 60 200 700
Number of dams 12 12 12 il
Body weight (&) 2800 +21.3 2903192 2840+ 15.0 2683+ 142*
Ovaries {mg) 9479+ 11.71 9551 £ 1167 08.39 £ 10.42 108.63 £ 17.99
(mg%) 32.90 £ 4.35 33.04 £ 462 3466 +3.33 40.45 + 5.92%*
Each value shows mean=+S.D.
Significantly different from cofitrol (*:p<0.05, **;p<0.01).
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Table4  Number of estrous cases and reproductive performance of male and female rats in preliminary reproduction
toxicity screening test of tetrahydrothiophene-1,1-dioxide by oral administration
Dose (ing/kg) 0 60 200 700
Number of females 12 12 12 12
Number of estrous cases before mating (14 days)
Mean£5.D, 33£05 33+05 32+04 22 £0.9%
Number of males 12 12 12 11
Number of males with successful copulation 12 12 12 10
Copulation index (%)? 1000 100.0 100.0 90.9
Number of females 12 12 12 12
Number of females with successful copulation 12 ) 12 12 11
Gopulation index (%) 1000 100.0 100.0 917
Number of conceiving days (Mean = 5.D.} 23+12 22+1.2 2314 35136
Number of pregnant females 11 12 10 10
Fertility index (%)* 91.7 100.0 833 80.9
Number of pregnant females with live pups 11 12 10 10

a) ; {Number of males with suceessful copulation/number of males) X 100.
b) : {Number of females with successful copulational/number of ferales)X 100.
¢) : (Number of pregnant females/number of females with successful copulation) X 100.

Significantly different from control (**:p<0.01).

Table5  Observation of pups () in preliminary reproduction toxicity screening test of tetrahydrothiophene-
1,1-dioxide by oral administration
Dose{mg/kg) 0 60 200 700
Number of dams 1 12 10 10
Length of gestation {days) 22,18+ 040 22.08 £0.29 22.00 40,00 22.00 £ 0,00
Corpora lutea 164+ 13 168+ 14 1774122 170+33
Implantation scars 155+ 12 1H7+1.9 156138 15.8+3.2
Tmplantation index(%)* 94.5+4.1 934471 88447 928+63
Gestation index (%)% 100.0 100.0 100.0 100.0
Pups born . 132+ 1.7 152+ 17 143+18 149434
Delivery index{%)® 08.1+45 96.9 4.0 9183+ 41* 94.0L6.7
Live pups born 146+19 15.0:+£19 14116 11.3+47
Sex ratio at birth?® 0.98 = 0.67 112055 1.73£1.0% (.73 £ 033
Birth index (%)® 96365 95.8+=4.8 905+5.1* 71.6 + 26.2%*
Dead pups on day 0 of lactation 0305 02+04 0204 3.6:h44*F
Live birth index (%)° 98.1+3.3 988128 98.7+£238 75.9 £ 26.2%*
Live pups on day 4 of lactation 148+18 150+1.9 13.7+13 4.0+ 56" (9)
Viability index (%) ? : 995+18 100,000 97.3L£35 20.2 = 40.4*{9)
External anomalies (%)" 0.7:24 0.0+ 0.0 0.0+0.0 0.0 0.0
Anury (%) 0724 0.0400 0.0+00 0.0+£00
Body weight of pups (g)
Male Day i 1] 664 £0.31 6.15 = 042* 6.22 =038 5.44 +0.52%F
P4 992075 963116 957103 6.63 = 1.41** (4}
Female Day 0 6.20 +0.30 5.88 £ 033 5.85+0.44 4,93 £046%
4 625 10.84 9.19%0.96 9184131 5.68 + 1.37**(5)

Each value shows meant5.D. per dam,
Figures in parentheses indicate number of dams.
Significantly different from control (*; p<0.05, **:p<0.01).

a) : {(Number of implantation scars/number of corpora lutea) X 100,
c) : (Mumber of pups born/number of implantation scars) X 100,

&) | (Number of live pups born/number of implantation scars) > 100.
g} : (Number of live pups on day 4/number of live pups born) X 100.

b} : (Number of dams with live pups/number of pregnant dams)X 100.

d) :Number of male pups/number of female pups.
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born)x 100.

1) (Number of live pups born/number of pups born) X 100.
h) : (Number of pups with external anomalies/number of live pups
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