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OECDIZ & 2 BB (L EMHOEZ LW ARICED 2 BHREFEO - RBEL T LN-DUAF
WAS T Iy (LT, THA) ORERSSEM - SRRESUHSEHBEIT- 2,
Thbb, TMA D0 () . 8. 40 KU 200 mg/kg #* Sprague-Dawley & [Crj:CD
(SD) IGS] 7 v + DMtEdE (£513PC,/8F) IZ3TECRT 2 AL & NS TR 2 8 =8 L T
OF5 L. & oI T % 2 86, M cimiRiE 28 L ToRgdEE 4 5
FTREEFMEL T BB s RERS LS L UEFERE 2 o DIk IR D 58
A BRBCRETEEICOVTRI L, BRIUTOL Y CENEINS,

1. —iREiR R

200 mg/kg FESBECHBWTREIZ 24, I 1 loRTHED SO,

Fa—MRENELE LT, ML &I 200 ng/kg HEFHTCREFTRES L URSE
BORELAoNT, £, AHOHETREEDEMIFIERLS o, BHEEHEDL
fzo HED 200 mg/kg BHEHICSVWTRBERBRES LUTLT I VBEORDHIED
Sz, 200 mg/kg WEHOMETCIBEBEICEES L UREMEL. $E R OBk
PHIETEOKENA LN, TOMOERBREZECFEREICIRBMEORS O
BrEZONIECREREINAI T,

MoRES L UEEE. HEK. MEOREER. FRAERDS LU MERFRERRIC
SHERBYHER S OFEIRD T,

2. HIERABURR

1) o R

MM OTER, ZHBITE. M RIOBBIED LN T,

o, DB IUHEREOREIREI LT, ERE. S5E., BREH. EiREKE
. BREUL O DICEREIZIE TMA 5 0REIZh -7,

2) WAERFR

HRMAER, HEARK. WE4B0ERK. TERD 4 HOEER, ML, EROK
BB LUEREIC M B5OZEI LD 12,



3. i

VL DFRBEED o, AEBRESTCIMBEL L TIA @ 200 mg/kg RE5BHTEEBE
MEOE LWREEEELZSCIERETENBED oNEEL o —BHFHICET 5 BEARN
40 mg/kg/day. EEFREBUHNLZELCIVTNOREHTHLED ONAD > - Fh S EIE
B kLI 200 mg/kg/day. F7z, BRI LEEAED 200 mg/kg/day TH
bE¥lfrahns,



€ ED

NE-DAFLAY LTIV (BT, ™M) . DFERIRD SRR, Ny A el L7
Batha o e Ll En A HNBHRILEYTH 5, T BEEITHEY. B9, 5
CROHERICKBICHEEL., EbBXUHYTHIBRBRICL > TEKR S, BE. T
BB OTREZZT, DAFATIVEBNRMNIAFLTIVvAF Y FIT/o CRE
CHEHENAY, B b TIE. CORBMEBR (M AFALTIVEF V) DEXRER
HEMIONATED ., ZORBNGRESOSARKLIFIN THE Y,

19845, 4 ¥ ROARN— L TR ELFDFBETIHETOEFRIC L > T, KRHIZKED
AFIAV LT =K (LT, MO Ml hfciedic, SBOFEENEEL., TOHKkD
C OB TREE. FEE., JEE. REORBESHN LB, EFCHT B RADTS
EREH L LTALTHSY . BETDNEBMEROBES 5. NIC 12 AR L U
HEBUNSD L EABESINTHEY , REBROERMETH S TMA i NIC ©
FEREMTHAHY | HIR T RIZ THA 28575 LRBRAS L UHEROEEIH]
DEICHETHROEDONETERELH A, LHL, TM ORERSEES KX UETE
EEFBHICOWTOWMETL W,

4B, 0ECD I & 5 R (LENHEOR LM ARICFOIEURABTEEEXO—RELT
™A DREHRSHY - EERESEHERBR (LIT. 6688 2i7v. BHLaW DR
Ty MZRIE TSN o CICEFEREBENEBIC DLW TR LD T, T DR %
HWET 5,



(5 %]

. wEmE
HBEYHEELTNN-DAFIAST 73 (LT, M) 2RV, BBMEOEL T
N.N-dimethylmethanamineT& b . CAS No. : 75-50-3 . #F & :5%.11. H»F=X -
CsHoN. DA 24KTH B, TMA ORBER ZLITITRT,

HiEX  (CHy) N

ARBITIT. EhEMEIN TIA OKRBK (ny PEE .

SHEE:30.8 wth) RV, THA OKBHEITEGRZERHT, fdHe LT

W0pp A FOU XA F LT I v EFHL Tlc, ZHLCEBRYEIZ. AFH., #HARKE

THBREVAREZICS O THRIRE Ui, HBRICER LA#BRYEOIERIC DV T, {244

FioihEE, RERBRrERELCER. SR OBBYMEOTEMIERI N
(Appendix B) .

2. BE5BAEOHRN

REICHER UL, 83 hiz 30.8 wi% KERZ BBEEAK GeBEGLS
. BEFES 970758 W THRL, wThoHBICEVWTH | HOBRSHEED 10
ml/kg AREICR AL ICREEZAB L, AR LICREET., W, BEXTTREL, #R
HBTHUNERS Lz, A5, 0.08 BLTI0 % Ww/v) OBREOHMKCO>VLTE, KB,
EHEHTTLOREDSHAMBETH A Z &M, HERRICET > TEBIN TN N-
VAFNAY 707y bebFsaMRORSEEABR (HBTEES A-98-
023) | WHBWTHERENTSHH (Appendix A), 7, BRERPICHBHY L H5®E
[0.08. 0.40, 2.00 % W/ IICEFAEEED TMA "EBFIO TV LEREBELE
(Appendix B), FE&THKHB D TMA BREOREE DR E Appendix C 2R L7,
fE, AESHATEERTS 5 LD S MRBIEERBL LD - /2,

3. EHEYS L UETEN
HERICWE, REMEE & THEGICTHREA (AGTH - MHEE HIC1999E 2 H108) L7zBAF
+—JLZ - UN—WARAB Y v ¥ —4ED Sprague-Dawley v k (Crj:CD (SD) IGS.



SPR) & Lz, WA LB, A 2:8M. Bt L BE 2R T HHEAE LRERIC
U7z, 2B, MDA, RS CICHES TRROBERME % Appendix D IZRL 1,
MBI, BH2TOMBY OEIRERGEAZ FR USRIt BE L, SHIEE
WRE 241 1T, ZA¥EE 50~65%. M B 150 /B o O8I BREA 1264 FE
(FRITHR ~ FRTER) CHESNEAFTET. EBRESHEK —Y (220 x 270
X 190 mm) (ZEBNCNAEL CHAE L, BREH (CB-2. HAZ L 7)) & X U7KEK
(BHHKERKK) ZEHBRICENE -, R4 (KEREB=HK0 /) Lol
Bic oV, TIRFy Ty PHEEY - (350 X 400 X 180 mm) 24X
HU. RIE LCHSLTEF v 7 (ALPHA-dri. /IFSHR) ZBEMBE L7z, 5. W
AR, AEEOWEL 23.5~26. 0T BEIS 50~69% DEEIZH - foh, BERE
SUIZEERED S ORI VIS | HHELINTS -7z, fHa Lo, fkbks LU
KRB ITHABR I @2 R a[fetE DH 5 EAMIIRD Sz - T,

4. BT B K UEEER

HIRERTHOKEZ b LIz, BERAMIC4ES S WIS ATHERZREIBLTL
AEMERIRL. SOIMERTHOREZZERL T, EHBLEESMEEICLDE
S, BEEL QMBI EZR L,
BHTRINSOLTOBWII. BN VFICEIOEEERRIL, 72, BEENEA
ST AENTHEBICEDORL AN —FEEFHB T — VIt ChlHBESITEES B &
MEGENES ZiCALIc, BE. ERZEEZEN LD -7,

5. |58, BHER. RS LURS HiE

™A D5 EIX, BEEHEDHICEEL - FRAROHERESEIIREL T,

FiRARBORSRT., BMERORSHEN PHEROBRZ L LITRE L, aROR
S5HEMFHEABR T, 250 | 500 72 5T 1000 mg/kg DTHA % BEAMEHER 3 CD T v b
WG Uiz, £oER. 500 ng/kg HSBECIHET 1 Fl. T 2H). 1000 mg/ke 55
TIHET 26, T IFDITHED SN, 250 mg/kg LLEOERGEOEFEHIcH T
LAEOEIEIHEINS onfe, o, —BIKBOZE(E LT, 500 ng/kg ALDOHBEGEET
BERES KEORT. EFSOMRNERD sz, SRTHOERR RICE W TEREK,
EHEORES L UFREl. BEORBLLZ S VCCBRORBOWEBILENS SN, #



BMHEOKERIET VA VETKENDREREF TS Lh o, AMRORSELT
WREBICH W TRD SNTHEBEOE(L LK., BROBORES Ic L 2HBEER S
7z, 250 mg/kg DEEE S TRABEDBIMNG OH VEEX L, —BIKEBOZEE, #Hit
ENOZEIRETERD > IeA, REXEG TS Lick . —MREDE L VEL, ¥
LEDOHFEUNBBIC R LTHEENTFEEINIZZ L0 5, IERIRESN - AfER/ESM
HEFHABROSHEZAMBEORSEUTHABOEKAREON 22D 1 BTH S
100 mg/kg L/FE L7z, FHEBUTRIAK%® 2L LTEAEN 50 25T 25 mg/kg 2
BEL. UEMRERNRORS L. BE*RSERS L-BRO & B Lz, +
DRER. ML L WTROBESBCS OV THREAE R, —RRECEL. KBS LV
REROHER. MBRFRES LUCMBEELERBEZRO T RIS LS H LB ER S
DEBINRholz, OO EDLS, TMA @ 100 ng/kg DIARMORIER ST, M
DUThiZHEALZEREFRVWHET e TEd . LEMoRERSENABOSHE &
LTRETELHABRTHA LMWLz, —H., HBRMED 250 mg/kg 0BS5S EITHEHK
SUBTARCRRAROFSETSH Y, LAMORERS ISV TRSERDICEHYHIE
TyasaEEdnmgani, LLEOBE»S, RABOEGHE® 200 ng/kg & RE
Ly TR TlRLT 40 BRU 8 me/kg #hB L MEARELFE L1,

BB, NEBICGESAKEMAR SR LE-RHFICTRS Lic, UTICHERERT,

¥ (BB S)
HES #BYE B5E
(mg/kg) HE i
1 B4k GESAAK) 0 13 (MX01001~MX01013) 13 (FBO1001~FB01013)
2 T™MA 8 13 (MX02001~MX02013) 13 (FB02001~FB02013)
3 T™MA 40 13 (MX03001~MX03013) 13 (FB03001~FB03013)
4 TMA 200 13 (MX04001~MX04013) 13 (FB04001~FB04013)

FHEORSHAIT, #ion U TiZZER] 2 80 & ZZECHAR (2 8] B X UREEERH
KT#28E (FlEaH £ TOERLZAM) . /o, Mox L TRER 2 B L& E
2BEOREMET (XEET)  AS5VRKE LM TRERAMEZE L THhDE.
HWE4H (DBH=HE08) £T. KRFLIHFR LD > /iITER 24 HIEAH
FT. KB LA - -HfI3ER 54 AR, B 1E. v PAEEZHVTEORS L
(R 5BIA . it - 1219994 2 B24H)

RE. BEHORSIFAIIEDI SFE IFOMIZITH., SBciRST2%E ((FE]
kgXi7= 010 nl) I EFEFOEREEZRICEE L,



6. BERHE

1) #H#

O—MREDOEHE

it & H&flicon T, SEHAMDERD 1 ELCE, BT ERSTEROEH 2 B
FEELI,

QAFERIE

BiIepicont, #5 1 (BE5HH) . 7. 14, 21, 28, 35. 2BB K UBHBIC.
iIeficont, #5 1. 7. MEICHIEL ., XKEE Itz E L/ TIIHR5215
KUBHIC, REVHERINLD > TR ESICREBRSTICLZFIZHFEXREL
oo Flo, KB UMETIE, HRO. 7. 14, 20HIZ. AR LCHETIIHE 0. 4B &
UBEIRICHEXRIE L2, XRIIHEI NP0 Lisd -7/ i, iR/ HEYH
R E) HERREL:.

QREERE

BTk, B5 1. 7. 13, 29, BB EUMIFIZ, METR, #51. 7. BRCERTL
HREE*REL, BHETOWMPERZHAEL 7z, 2:BHOZEKBMTOBRERITHAE L 2
D ofz, REVHERINZD) - 2t TIIE29, BB LY HICLBERLZAIE Lz, &
SICRRB LTI, EIRO. 7. 14, 20RC. 2R LTI, WA 0. 38Iczhe
hEHEcoBEEZAELL,

@M

SPIDHIZ VT, RRAERS N5 & CRIERHEAZ/FR L, FEGL 0 HEN
FEHREL. PIHREEHE, REOREHEM L,

ORI

ZEREHOMBES S FICOWT, B 6 BlCBYERE Ty —VICNEL, WAKERS
BWIEHEER AL T, . B, EH. #. voE) =5 U S h A EYLE
VIZOWTREBHE (V=T v 7 200+, /XA )L - ZHE) kb, BRTSTICE
BEZEZICLY, ThEARE L,

®73h

RERBESIHOY Aok 2 HEBE, RFEAOHEL 15 1 TRBIE T 7,
200 mg/kg ¥EEE D 1l (HEBYES X HEBYES  MX04012 XFB04012) Tid. ZZECHAR]
O EERRICHEMNET Lzl (ZEEI0HBIC3ET) . FBENOBEICIZE L EEY



(B : MX04001) &5 XS TRCSH T/,

XENHRIEY. BRI UVEEEAHOBFOEELANLZ LIZLDITH., XE
WREEEEINMII, TOHEEIROB SEEL TlY OB LERIICEE L, REOK
Kb o, XRE[ZEBYE/ REEHE) <1001, ZHXK [ (RS ZEBYE)
x100) . EIERMES ORXBE TICE L AES LU oMIcBE L= ISR 0B * Rk
72,

Do s L UHEREDOHRE

REZHB L iz efl e BROGR I, SFRESBEERE c&icovTid
TOREBEHEL, BEERETERD B OV T H, SREOHRD & SRR
BEREDHGEEOTR YL TR L7, MAKIHEEREXBEARE L2,

®H A DRE

DROTERITFRTIBE~1IFICERL . COBMFICHBEIMETLTVEZ L2 BREL
F2EicoWTiE, £DBESBRBERAEL. FRIIBZAETHON G EKRT LY
WizowTid, EHEMRHE LT,

MEEEB L o2l oW THIREIE (B0 HA SABAETCORE) 2EFEL. H
EE [ ERHEME/ZHhetE) X 100] 2 {8z >\ TRD 7,

@M FARE

ELFIRS2AOERIC. MELHERIEE 4H0ERAIC. REZ LA L72d
> TR HMEE HIC. RKELAD - -3 5MH0EBIC, TNENAIHE D18
~UBERHE R X Bk, SIRICEN BN Y ML E S —)LF b U 7 LFREE T CHEERE KBS
fRE D, FUREHM & LTI/ VBT Y Y AEHOWTRLL, 70 o v EVERRS T
EMES FO URT I AF VR ERIE L 2. VT HIEERIE LT EDTA-2K %
WTRIIL. UTICRTZOMOEEIZDWTHRE Lz, ki, SIRFMERERIIER
o ICEBAERIC O WTRIE L,

| = @oOOE B  H # =28

AR IMERE (RBC) HE (BXIEIUE) Coulter Counter Model S-
PLUS IV (3-M-1L7boz92 68)

Hifek# (WBC) BRIE( @EAL ) il

N e @t ( Bkt ) il

MEEE (i) AL (REE) L

AR MERARE (MCV) Al E (BXUEHUE) =il

AR bh7 Uy RE HL) sTE (RBCXMCVx0.001)

T FR ek EEE MCH) @k (Hbx 1000,RBC)

FLPFR KM REE MCHO AL (Hbx100/Ht)




A IMEk 45> 38 A (BIRmBHKREA, KRS
Wright-Giemsa )

$RAR M ER H 3R Brecher ik &t
Jotoyly BERS (PT) FEHELIR CA-1000 R EEFHET#)
WHEE S oY AvEER (APTT) Lk [[)_+

WM L AR
2fllzonT, MBAFREO/-HOFMIZ5| &, BEEABIREL hAEER L LT
ANY vEBOTEML, 25U TUTORBIZDWTRERIT- 72,

IR H "W F & f A B
CERRYE B Ly ME BLOARECEE YIRS
COBAS- FARA (< 68)
FLTI L EE BOGY: Al L
Balz2so— ViEE COD - DAOS Eills
TRIEEE 7 a%x+—¥G6PDH ik Gl
FREZZIEE (BUN) L 7—-¥6e.H & Eil
LT F = EE Jaffe ik Gl
TAIY 74277 9-¥iEt (ALP) GSCC % Eill =
GOTYEME [FCC & @
GPTVE M i [k
r —GTPiE M 7 -INIIN-3-IAbdy-4-choToy P ERE R [k
MU TUES A REE GPO - DAOSIE Gl
mEHEY V¥ (Inorg. phos.) EY T7F UEBEEE =il
MBEYILE VR Jendrassik/Grof % il
HIVy ) LERE OCPCi& s
A/GEE HE
F RV LEE 1 % B 2HEERESTEE EAS
(BRA&T)
B U LEE Eill i
EREE Gl Ei=
ADFRIE AR

Bk, 2FIcoWTHRL., 8E - @80NIRNEE 21T 72, TORR, . ORE.
fafR. FFiE. B, BES L URIER., TR OBES LURBELAROEEZAEL .
HETHAEEGINER) #EE L/, BTRIMESIUTEE2ML L. INBRITEARTE
MIET CITREAEE . FEREREE ENETNEZ | BRE [ (EREERERE) X
100 ]#& Lz, @flomk. TEE, Fi6. HEE. ATE. SR, 305, BE. O,
i, BRAR. K&, M. BERL. IBRIREY L/SHi, TERY LoNET, AR, KBRS
FULTORBYOBRL S VOICHIIREE. £STOoMBYOE. NEZSVICFER
10 %Y vEEBE RV~ ) VIRICEE LTz, FIEEABEZRIT-> /2. ®TOEBYOREE
BIOBERAI 77 VIRICBEELTREL . 20k, REREOTHIZI0 %) VEE



TR~y VIRICEBR L., SRENS LURBHOMES S PIORE LBEE. Bk
RS TT T4 VR EL AR MRV V=24 U U REET- T, RIBEMZGE
Rz, b, BREBIUBE LR, BELSTIREYREOKER. EE1AD S
ni-FiowTid, 2R0BMic oV ORISR E Y ER LT,

2)F HAER

OERBOHET

WE 0 HICERK (HR+FECE) 2@, 2RI [(ERK/BHRER <100] & &
UHEIRHER[(HESRE/ ERER) X100] kD1, ERIZOWTIE, SAEFEO
BEBLIUHNERAN, ERoMH [(H#EOL R/ HEEIRE X100] #EH L,
QT RBDEE

FECREEERAN. HAER[(HMEERE/ERE X100] SLUHERDO 4 B4
BE[(HE 4 HOERY/HE 0 HOERE) X100] 2R/, FETREHHEL I,
OHERIE

WE 0 BB &0 4 BICEBICHEZRE L,

@R

HE 4 Blc2fx il .

7. fRETEENT

REHEL S VICZIBRICDOWTIX Fisher OEREEMEZIT-7c (BE/KE 5 %) ,
TMA S BOREBESERBERRO I B, 7L — F2F Lz 7— % (3Mann-WhitneyD Uik
E(BEKEE 5 %) ok, BT L — FoOGEH{#EEFishern BIEBROF QIEE (5
BUKEE 15 %) WL W HBBELOMTHEERERITo . EOMD, KE, BHEENS
VI EHIR SR o KRY . MRECFREOES LUBEERR., BAILICBON/E
HEH5OEitter T L OEEE 1IEREL T, &7 Bartlett OFFZEIZ KO ZHEDOSED
—BREECOWTHRE (BRE/KE (5 %) ZITV., SO —RTHIHE T, —TRER
DA (BEKE 5 %) #EEL. ¥HEICAERMLIZD SN BHE I, Dumett &
kW BERKZT-7/7 (FEKE 5 %) ., —FH. WINLOBTOHA0 2355
BLUDEA—RTRWESEIZIE, Kruskal-WallisONEAHTE (BE/KE (5 %) Z{TL.
BMICEEMAED 5N BIHEICE. Dunnett BOREEIC L Y BEHRZIT-/2 (BE
IKHEE : 5 %)



[ =

L. —iEm R

1) —f%iREE (Tables 1-1~1-2, 2; Appendices 1-1~2-4)

200 mg/kg BEFICHVW TR, ETREBHAZSTICREL2HICE | H, lETiER2H
(#®538H) 12 1 HIORTHED o,

REBHICFET Lz (BHES:M04012) 3. RE19HL SHE. HIE. BEFRRS,
MRIRREE %R L. SECATAD SHMESTREBOBEDFLR., RENED ot BE428IC
FEC L7l (BhH3ES:MX04010) &, #5108 > SIBERITIRD > 7o dt, FEE. HlE,
RENRE. WREE, AROET. BNAER. 350 EH{T8 JUBAEBAIEERNE
Dotz HORTH (BHHES : FB04006) TIHBSIIAL S, FERENICHEE, B
HIRESRE I,

EEEM TR, 200 ng/ke WEFHOHICBWT, &5 9 HUEE, FES 106 1 ~25[E],
BEWRES IFIC 1 ~ 2 B, EMRICORESEH 1 flic 1B, ThThBEani, Fif
DIz BNT H1RE 9 HLIE, FEAL06IZ 3 ~27E, BREFREH 3HIZ] ~8 [E. Hi
A1 2E, ThEhBEI NIz, 40 ng/kg LITORSH T, BHEE b I2—R
RBORHEIBEINGI -T2,

2) ¥AE ( Tables 3. 4. Appendices 3-1~4-4; Fig. 1. 2)

HETIZ. 200 mg/kg WEBICH VW THEICIIMEFNAREIRD Shigh o feh',
REAEMMBRINREED 82.8 % (L2HHOTCHRBMARRMNE T FERZE. B
:107.2£28. 1 g, 200 mg/kg ¥ 58%:88.8116.5 g) Tdh b, AEDOEINIPFHANHRD &
iz, 40 mg/kg LITORGHOEEDT, NRELRRICHERE L.

T, REREBICNRBRE A SREBLOBTAERIED ONAL T,

3) $2fHE (Tables 5. 6 ; Appendices 5-1~6-4)

200 mg/kg RS POHOBERIT. HEVBSLITUBIFEICHI LIz, —F. HoiE
fHEICIX, SRR S TMA SRS OMICERERRD ohad o1,

4) MERE®A (Table 7 : Appendices 7-1~7-4)

RERRHES L URBOHICHEBRMER S OFEBIRD oD o T,

5) FR#&ZE (Table 8 ; Appendices 8-1~8-2)

FFAEEORE, ML LVThoREREHICODVTH, T BEICERLZEEZHN

- ¥y v T v T ¥ T



ARLIEED onlsh o Tz,

6) MmkFHErE (Tables 9, 10 ; Appendices 9-1 ~10-4)

HETIX40 mg/kg ULORFHIZHE VT, FHYRMIRKMERBEOFELEMLS SN
fohi, oA MEEEOHEHB ICEENTD oAb ooz &, RIEEEERETLE
B, RS ICMBREFREORLICHET S LEZOhABDNA SN S22 Eh 5,
BRENLTEEETHA LHMLZ, X512, 40 ng/kg BESBECIRM/NRE DB LKL
wHoNTzb, 200 ng/ke MEBICEED SNV LD SERMBERETH 5 LI
L7z,

HETE. WITNOMEREEICOWTHTMA RECERLCEEA NS ELIEED SN
AT ATCY A

7) M bR R (Tables 11, 12 ; Appendices 11-1 ~12-4)

HoD 200 mg/kg SIS WV TRHBREABES LU TLT I VEBEOFERLED R
CUKRREZERBES LU L7 F = vBEOFEREMARD STz,

i, 40 mg/kg LIEDRSBICBWIRERZZREROFEENINBD Sz,

8) WIEFRERR

O

a) fHtFrE (Table 13 ; Appendix 13)

200 mg/kg |EBD 7T HIORIFBHEICEELS A O, £D 35 I HIEHELER. 1 Hlic
FEELEbBEH oI, oI, RSPHPILT L2 26230 I PIOMBENRIFED
5 WISEREOMEEL S SN, FECLBHO | FlICZEIEMEC REEARD oh,
o, FEC LR 2B0FELVBEICETAMITRL TS Y, T 2EBS S UEBEERD
FEfkd s VWFEBS JCEBICRERONEDIEEI AL,

WMESIUBE AT 200 ng/kg BEBETHRT LI B0 1 Hl. 40 mg/kg $HR58¢
O FHUNBYEAEBD S, 2D B 200 mg/kg REHEO | FUIFIRIRS LUHE L/
B ELTW e, g, BT L 28 TRBRS LTS /MEHEZE L TWED,
Z0HH0 1 FliEEBOHE(. BEEY A EFo/NE LR S TICRIB OB E(LS L UE
AHBEHON, o | HlTIRMDEE{LSH o,

ZOfth, STREFOME LR, TR v/ EICEREBENS Nz,

b) BEHEE (Table 14; Appendices 14-1~14-4)
HOBEERICIT, MREE M SFREBFLOMICEERZEGERD oD o 12,



c) JRIBEGH AR (Tables 15-1~15-2; Appendices 15-1~15-2)

FER T13200 mg/kg REFHDORSHMM TRICER L/ | flOBME CHELIETH
famZHEN, REBBRICET L2505 5 1 FloBE cRBias X CREORF
MO EMNED oz, CNODBFIDRE HETIIERNICHIEZE A ohizidh,
HTAREOEEL S S NIB TIRIEM LI T2, FEHRCELSA Shi-flCidi+
BoOBLRENENBREIN/z, £/, SERYARSH CIERLCBEE S S50,
fliDF| & HHER L CREE D5 Wl T IIRRHE NI 22 EMIRER S IS B BRI RRrR g 2
BERINA, MEHEERSBOMTERRES L UREICEIHS I ZEEED o hig
Motz, ZOM, BEEETEINBRECHTRFE., 40 ng/kg REPHOMBETY v/ B
DEEHENTNS SN,

AIVIRB L OB E T, 200 mg/kg IREGHTREHBTICET LZFl0 > bERIZE(L
Aoz | flcERmIBHonlz, £/, 200 ng/kg BEBB I UNBHOMEIZY v
INERRENA S, MOF] &R L TREDEWHTIE ERICHFPIRE LU /38R0
MBI NH, SBHLSESHOMCREMES LURBEICHO M EIED O
otz

B T13200 mg/kg HESHOLPIDRIFICIRFE LROBEEED S, HRTIRE
Mig0RE., METEHTIKES KURFZHE > T (Photo 1, 2) . &z, S5FIDR
BIERsrSoNED) B0 2HTRER. 1 FTRHEMARED ShiziEh (Photo 1,
2) \ BECAErAONEFLH T, I5HIT, BIHOEMD & UEEOEEMEOF]
[ E5E D o 7o | FIORRE Tid. KERICEER. Hills & O REMROEEL. MR
THCKEENED oz (Photo 3, 4) o BEHIMIGIZFET L 2 Bl CRAIE ICRT LK -
OBEEABEINIZIZD. | FlO+ZEBES LUZEBOMEERIC) -1, SBOME
TR ST 2 L S KA S S =, MORFEFREBH SN, o7z,

FFig i, 200 mg/kg BEBH TREAMPICET LN, | BlICREHEDREFENE
gahto, iz, 200 ng/kg B5#B LUXNREICMRBBEOIEMHES S S/, W
HROHES LUREICEIZD O RD o/,

RN 13200 mg/kg B GBCRSMRMIIFEC LIFION. | flicERI/rBRE I,

F7-. 200 mg/kg REBHP LUFBEOI LA EOHICENERS L UBBREROILEN
Hohtzp, MEHOSES LUEBCEZIZED Al ST,
F7z, 200 mg/kg WEHD LONBR CRBEROKEICIHERERME. BRICILEL



A, LEOCHICENY /BELH . OSFREROERENS Shi- A, MBMOEES
FUREICERED ohAd -1,

£ Ofth, MNREOFRRTEAEOMIRER. LT LfloRMCREMDOHNAA S
foidhicid, MoBEEREICRFIEZED ohidr o 12,

@t

a) HkprH (Table 16 ; Appendix 16)

200 mg/kg 58O THOFBRBEICLESZ SN, 20 5 5 FUIRLER., 4 Flidk
x> T, 7z, 40 HLUV'8 mg/kg BEHOE | HOBFHEIERS S W TE
EIDYEV ALY (e

REMMEET Lz | fIOBE S LUBETRIA RASTRE L Cunizidh, Wi/ YES
F UMD B ED o,

Z D, 200, 40 mg/kg 5 S L ONREBORMRIC L/NEUESED Shizidd, 200
mg/kg WEBICIZERORAIRD . NBHCIFREICABAS 5 W FEREDILRAS
Lz,

b) 3SEEE (Table 17 ; Appendices 17-1~17-4)

MOREEEITIT., MRS A SREBLOMICEEERIBDONAD 5T,

c) IRIBMAM MR ZERT R (Tables 18-1~18-2 ; Appendices 18-1~18-2)

FETIF200 ng/kg B58ED L UNBEOREEME | FLCPEDHRAS S0, £ 0
D BTEBEFOB]13200 mg/kg RSB OH LB L TRREMM ., BLERICHFRROBEE
HoTHh. BIoEAL LRABEEs Nz, —F. 200 ng/kg RGO REF DRRICITHE
BAW LB LU LRSS O, oMt FikDICFET LG ORI IERR S
HAEEA N, RICEEEEEDLNEH Tz,

B T1d200 mg/kg BEBOFIDFIH IR LEDOBEESHS SN, T0 ) bR
UL %S0 8HOMBICERD 2 OI3EE. KEMRORErED Shiclgdh, 7
FlOMETEICKECAZELNA HNT (Photo 5) o Fiz. BEOREAMOH & HEL
TV IFlOMKETRIBMAAS SN, £205 5 2 Fl R SAFFBD SN, XE
BHo2FlofBEMETH. BEH 5 W IER. MER0EHEE M4 RY LE OBRZRRA
BExh, £055 | FIORETERICEIKES EURE LS SN, 200 mg/kg BSEE
RELOREDOBEWHINEBD oile, —F BIRPISFET LT, IRERIERIC R
BLOEBER SVICHMARD Sifz, Tofh, NREEO | FIORBHMERIC HERE? S 5



nrzigzs . 200 mg/kg BREHOEBOREIRICATA, MBHOEBORR T&IZKED 2
oniz,

AP 13200 mg/kg 58 CHIRPICFET L 1 FlicRREMOEENRBO N, &
7z, 200 mg/kg GRS L UXRBICFIRBEIEM ORI LSS Shch, B OEE S
JURBBICHo M EIRED oL » Tz,

Il ¢ id. 200 mg/kg REGHTHIRPICET Lz 1 FHCERARD S hizizdh, 200
mg/kg HG5HE LUONBHOE LA EF|THMSMOBHEEROULENA SNIZH, |
BHOBEEL LURBBICERZD O LD 5T,

Zofh, BRTIHEICHFEELRME. EAREEOFREN., MEICY L/ 5HEH
BH o, DRTEOHOEN BREES, MTRmEICHERENS. BRI TR
DBERAGIED S hc, MOBEBRECREEIRD oz o7z,

2. EEEEBURR

1) BEmR

OXEEUE (Tables 7. 19 ; Appendices 7-1 ~7-4 . 19-1~19-4)

SRR (B% S : MX01006 X FBO1006) 72 & TF1240 mg/ke 5B (BiMES : MX03005
XFB03005) D% 1 i Tid. 2 BEORXEMEPICRE LA > Tz, i, TRELIAR
HETH - -8y ht, BRI 14 (BMES : MX01003 X FBO1003) . 200 me/kg $58HIC
14 (BEE : MX04013XFBOA0I) D S fz, LHL, XER, BEE, AEH» 65X
RETIELLARS LUZOMOFEEERIC . HEE T SREBEOMICHE
EIBEDONRD T,

QN & UTHEARE

40 mg/kg |EBED 1§ (B1HES : FBO0ID 1. S B ICERDOBEN,ED SN,
EROAXEBRHETL O, BHICEBEEL TW:, Zofiogihicid, 7R LU
HEREDORTEIHEI NG o7z, 200 mg/kg BEHOHBERBIILTRETH >
ED 6, 40 mg/kg WEBED 1 FlIcH SNIzHEREOARIE M REOEETEIRVWE
Ziohl,

QUEE S & UHHIREM (Table 20 ; Appendices 20-1 ~20-4)

40 mg/kg BEHO 1 (BHES : FBO3006) AR5 H I HE Lo 4t Bt
FEIR22~23 RIS HE LTz, HIRIAMA 24 2B A 5513, N TEH 5 6 DDSEDHER



CEALARFKICBWTLH, BARENICRDONAMATHL L. ROVICERARE
TR2HMER2~2HICHELLZ ED S, 2o L HloEid M H5oEETil
BROAEEMAE O X Lo, HEERS X UCHIRMBICEBEE THA SREB LD
MIcEREZERS 0D o T,

DIEIRE A, BRE S L UEKRE (Table 20 ; Appendices 20-1 ~20-4)

200 mg/kg REBETHR22AICIET LTz 1 B (B1¥EF S :FB04006) S 6. TiREKE,
ERES JUEREIZE, MRS M FREHEOBICHSIZNEERZRIRD Shiz
Dotz

2) HMERRR

O (Table 20 ; Appendices 20-1 ~20-4)

SRFE. ERHER, BER, FERD 4 BoEER, HEERK. HE 4 HOERK
BEOHIE, SRS THA SRS EoMICHIENEELZRRD ohh - 1,
FECIRE., AT 5 Hl. 40 ng/kg WEBET T HI. 200 ng/kg BHEHTIHASI
2. TS S URTREBUCHEDHRE RS s sdh - /2,

@AFE (Table 21 ; Appendices 21-1 ~21-4)

WINORSHOMIE L LIC, XIRELERGAERBEZ R,

OFRE
WINOBERICHARFHEEBD N T, HE 4 HDOFRICSVWTLNMREICEE
Do -Tz,

Flo. FURDFRTHEBRIBEI LD -T2,



€ ]

200 mg/kg BEHOUET2H. T HlORTHL LN, TNSOBPOERIO—
KEOE(LL LTHRERORTE. REFRENS SN, & 5CHETIE, HIE. PORRE,
AIFEB BN, BES L Vo e—BREDE(LZ -z, FLHROER, HlE-Th
LEBLUBBECITANITEL., BHELEOEERS LUREGNS Shlz, Rk
PEOBERORSSMRB TS 200 ng/kg D EORER T, R —RREDOE(LE
FUBMATRE > TRETIBH SN T VS, ThSOBPOIER I S5 TR0,
ROBRERSBOAREENEZ NS, 9, A MEAEME & OWEREREYE
THAHEIEDS, BORSICEVBERS SUBENBE2BEICES L2 RENELL
TV -aEEE IR E V. ARBROSROKEE. 200 ng/kg HSBEOMERICRIEME DR AL
BEUEESOREIBHEI N, FHRESYREOER. BB LURBOHEE. B
. AHFEERE - RERCPEEI N, /o, ABROELE. BB U THE.
BELLIBECH-OEBICbAONTHS, —H. A =aF  ¥7EFLaY
VEBERDTIZZAPTHEZEPPHOMIR>TWEI DOV | HRERSIINL =
AF VRLORBAEEREER. o TICREN S SILET L ARHES R OB OB IERE
BrPERATER & 72 - 1A e D E L 5N 5,

EEHMc BV TIE 200 mg/kg REFET. BEBO—BMOREL S CICRE RS
PRI, ABOR CIIAERNOIEER A Shiz, T OREENRSEMHER
Tid 200 mg/kg DEGFIZL D AEDORMMEILEZD S, 125 mg/kg WESBETIRFE I
IREH. 350 mg/kg MEHTRAESHONTWAEZ Eh o, FAHBRTED SN HEDKE ‘.
EEIEER S S CREFREFFO—MREOLELIT TIA REOEBICLSLDLE
o,

ARBCRIFREAGREREORE,. BOBEE. AFHMBOMMEE ¥ > caiEH
& R DBFR. RIERICHABREE Nz, M I[CIZBHRIEEYH 5 EARONTE D,
AIE R R EI & LI VB EL s T LBRMoN/ LTS5 TH
H5ZEH5Y | WMEBLAONIHEENERER THA ofIBIEI(ELEEZION
5, TMA WEE AR CRIEZT, PAFATIVRIYAFLTIVAF LY RELTE
Aot dhs?, K, BREERICIEZ. TM 2 SOUEWIRLEH O IR AEN
75 LoMmENHBOLNT | M OB, BREERETH 2 BRI S W T, HBYHE



L AHENRBTAEARENEA SN S, ARBICE WL, REERBEE MO
Tid 40 mg/kg L LD SEE. HETIE 200 mg/kg S THED oM, 200 mg/kg &5
BOBTR I L7F = BEOHEMAA SN, FEEE, YR CEBLL 3EDORE
BEHEN - HRERESHHSHBOBOREZERBEONEEZ . TRROTHHEIRD
BOBHEHVHIIODWTIEET S L, MEEEELZo- MLy ALK LTI FOFEHEBD
EHOFEZIT2CHIME T FEERE. ng/dl LT, FH) PEROEMET, 20220
BRbEETHN, £/, 6-tert-TFNN-n-7 LV - NLOHBRTIRIEINFHEMET
17220 RO BEETH o7, osec-TFL T2 /= VORBTIHITEIL 194N ED
KELEETHH, WTHORBRLOVTHOBICLABRLEEZRDADI -T2, ThOHDR
BORZFZEZRERE LARBOZINZHERT 5 EARBORZZREEIINBRFI6E 31257
L. 200 mg/kgB¥ <19+ 3% R L. RMETMMUK COMIZNHERZERH TV S,

LHL. RABREVEEREER L7 3 RXORBOWEBIHENVES TGEULTHE T &h
5. SEINHBR TR ONT-AEERBROLLDOTH 20IREMESE WL LY Lz, /2,
JLT7F=BEICOWTHREKRT, FFEEEEL 3 ADOHBO 2B ORIEED S 5
bo b bEVEEEEZ R LAHOREME0.6:0me/dl) TH . HHEFVEHE %R
LI-BORIEMEIF0.7T20.1TH B 6. AABORIEME (A : 0.520. 1.

200 mg/kgB¥ : 0.6%0.1) P"EHEH COMMERAZ RET S LD LIFEZ Shiad
>tz, oo ThoIEBIZIE, BERDLBRWEEZONEZ DS, REERIIAON
O HEEELERMEARGORBICL B LEB AL oz, I 5T, [RIMEA.

BEEEL O CIOREESEIREZEROWTRICL, BRCHBORY * RET 2RI
BOoNEh -T2 en b, WRYBHOERS AT BEFIMEREINZHLDLHEL
1z,

LLED#ERN S, 200 mg/kg D THA ORERSICEVBPISRT LI &, BTRAE
BoBEMSIEA S LUBEREORD YA o, M e: LICHBEMIEOE L WREYE
LA@BH OGNz Lo MEBY O —-BEMFNLEEBRIE 40 mg/kg/day EHES
nit,

RIBYMRBEOER., FHEEEREIC T RS L LEZONARKIRDHONT,
HREHBEORREICLFEIS SR o, iz, HEBHHOZER. THE., SHY
DHER, TR, WERE, SRR, ERBRBLUERRRL O ICEROER
M. M. AES LUFEIC M RE50FEB IR oD -7z, UEDZ Eh o, &



FEFEEEMI S BERARIIMERE S 41 200 ng/kg/day. ERICHN T HEIEMAES 200 ng/
kg/day L EZ otz, EICHLAEX/ED, MA BAFLA YT = FOFEKBEHTH
Dy AFNAI) LT = FIEESEEZETEIENESHER>TVEH, THA IZIXED
fERIIRD onid -1,

LEOEHERD» S, AHBEMHTTIE TM 0—BEMNELICET S EEHEIZ,
HLLBEBEMBENCEL WREXE(ES KUORTH 200 mg/kg H5HTRDONE
D5 40 mg/kg/day. F£7-. EEREFHNLELIRD NI o EDOSEERARE
WIHERE L B2 200 mg/kg/day. ERICH S HEERES 200 ng/ke/day TH 5 LR
aha,



(X 79

1) The Merck Index. 12th edition., Budavari. S., et al. (ed} Merck & Co.,

2)

3)

1)

5)

6)

7)

8)

Inc. Rahway. : (1996) pp. 1527

Lowis, S., Eastwood, M.A. and Brydon, W.G. : The influence of creatinine,
lecithin and choline feeding on alphatic amine production and excretion in
the rat. British Journal of Nutrition 54 : 43-51 (1985)

Humbert, J.R., Hammond, K.B., Hathaway, W.E. : Trimethylaminuria : The
fish odor syndrome. Lancet. 2 : 770-771 (1970)

Varma, D.R. : Pregnancy complication in Bhopal women exposed to methyl
isocyanate vapor. J. Environ. Sci. Health. A26 : 1437-1447 (1991)

Varma, D.R. : Reproductive toxicity of methyl isocyanate in mice.

J. Environ. Sci. Health. 27 : 265-275 (1987}

Varma, D.R., Guest, I. Smith, S. : Dissociation between maternal and

fetal toxicity of methyl isocyanate in mice. J. Environ. Sci. Health. 30 :
I-14  (1990) |
Guest, I., Varma, D.R. : Selective growth inhibition of the male progeny of
mice treated with trimethylamine during pregnancy. Can. J. Physiol.
Pharmacol. 71 : 185-187 (1992)

Alkodon, M., Pereira, E.F.R., Cortes, W.S., Maelicke, A., Albuquerque, E.X.
Choline is a selective agonist of alpha7 nicotinic acetylcholine receptors
in the rat brain neurons. European Journal of Neuroscience. 9 : 2734-2742
(1997)

Glaister, J.R. : HEWKREZOERE V74123 HE (1992) pp. 87



[TABLE INDEX ]

Combined repeat dose and reproductive/developmental toxicity
screening test of TMA in rats

Table no.
1-1 ~1-2
2

10
11
12
13
14
15-1 ~15-2
16
17
18-1 ~18-2
19
20
21

(Appendix no.)

(1-1

~

~

1-4)
2-4)
3-4)
4-4)
5-4)
6-4)
7-4)
8-2)
9-4)

~10-4)

~11-4)

~12-4)

13

~14-4)

~15-2)

16

~17-4)

~18-2)

~19-4)

~20-4)

~21-4)

Table title
Clinical signs in males
Clinical signs in females
Body weight changes in males
Body weight changes in females
Food consumption in males
Food consumption in females
Estrous cycles in females
Urinalysis values in animals
Hematological findings in males
Hematological findings in females
Biochemical findings in males
Biochemical findings in females
Macroscopic findings in males
Absolute and relative organ weight in males
Histopathological findings in males
Macroscopic findings in females
Absolute and relative organ weight in female
Histopathological findings in females
Reproductive performance in animals
Development of pups up to day 4 of lactation

Body weight of pups up to day 4 of lactation



Table 1-1
Combined repeat dose and reproductive/developmental toxicity screening test of THA in rats

Clinical signs in males

Number of Number of animals showing clinical signs
Clinical signs Groups animals
examined a)
1~17 8~ 14 15~ 21 22~ 28 29~ 35 36~ 42 43 Total
0 mg/keg b) 13 0 0 0 0 0 0 0 0
Salivation d) 8 meg/ke 13 0 0 0 0 0 0 0 0
40 mg/kg 13 0 0 0 0 0 0 0 0
200 mg/kg o 13 0 12 8 8 10 9 0 12
0 mg/kg 13 0 0 0 0 0 0 0 0
Stridor 8 mg/kg 13 0 0 0 ] 0 0 0 0
40 mg/kg 13 0 0 0 0 0 0 0 0
200 mg/kg 13 0 1 2 3 3 2 0 5
0 mg/kg 13 0 0 0 0 0 0 0 0
Emaciation 8 mg/kg 13 0 0 0 0 0 0 0 0
40 mg/ks 13 0 0 0 0 0 0 0 0
200 mg/kg 13 0 0 2 2 0 0 0 2
0 mg/ke 13 0 0 0 0 0 0 0 0
Dyspnea 8 meg/keg 13 0 0 0 0 0 0 0 0
40 meg/ke 13 0 0 0 0 0 0 0 0
200 mg/keg 13 0 1 1 1 0 0 ] 2
0 mg/ke 13 0 0 0 0 0 0 0 0
Listless 8 mg/keg 13 0 0 0 0 0 0 0 0
40 mg/kg 13 0 0 0 0 0 0 0 0
200 mg/keg 13 0 0 0 0 0 1 0 1
0 mg/keg 13 0 0 0 0 0 0 0 0
Smudge of 8 mg/ke 13 0 0 0 0 0 0 0 0
perinasal area 40 mg/kg 13 0 ] 0 0 0 0 0 0
200 mg/ke 13 0 1 0 0 0 0 0 1

days ol administration

vehicle control., distilfed water (10 mL/kg)

two animals died on day 25 and 42 of administration, respectively.
salivalion occurred just after administraltion

Q.0 oW
N N N N



Table 1-2
Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Clinical signs in males

Number of Number of animals showing clinical signs
Clinical signs Groups animals
examined al
1~17 8~ 14 15~ 21 22~ 28 29~ 35 36~ 42 43 Total
0 mg/kg b) 13 0 0 0 0 0 0 0 0
Ataxic gait 8 mg/keg 13 0 0 0 0 0 0 0 0
40 mg/kg 13 0 0 Q 0 0 0 0 0
200 mg/kg c) 13 0 0 0 1 0 0 0 1
0 mg/kg 13 0 0 0 0 0 0 0 0
Hypothermia 8 mg/kg 13 0 0 0 0 0 0 0 0
40 mg/kg 13 0 0 0 0 0 0 0 0
200 mg/kg 13 0 1 0 0 0 1 0 1
0 mg/kg 13 0 0 0 0 0 0 0 0
Paleness 8 mg/kg 13 0 0 0 0 0 0 0 0
40 mg/kg 13 0 0 0 0 0 0 0 0
200 mg/keg 13 0 1 0 0 0 1 0 1
0 mg/kg 13 0 0 0 0 0 0 0 0
Soiled perineal 8 meg/keg 13 0 0 0 0 0 0 0 0
region 40 mg/keg 13 0 0 0 0 0 0 0 0
200 mg/ke 13 0 0 0 1 0 0 0 1
0 mg/kg 13 0 0 0 0 0 ¢ 0 0
Soft feces 8 mg/kg 13 0 0 0 0 0 0 0 0
40 mg/ke 13 0 0 0 0 0 0 0 0
200 mg/ke 13 0 0 0 1 0 0 ) 1

a), days of administration
b)., vehicle control, distilled water (10 mL/kg)
¢), two animals died on day 25 and 42 of administration, respectively.



Table 2
Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Clinical signs in females

Number of Number of animals showing clinical signs
Clinical signs Groups animgls
examined 1~ 72) 8~ 14 15~ 21 22~ 28 29~ 35 36~ 42 43~ Total

0 mg/keg b) 13 0 0 0 0 0 0 0 0
Salivation d) 8 meg/ke 13 0 0 0 0 0 0 0 0
40 mg/ke 13 ] 0 0 0 0 0 0 0
200 mg/kg ¢) 13 0 11 10 7 8 7 4 11
¢ mg/kg 13 0 0 0 0 0 0 0 0
Stridor 8 mg/keg 13 0 0 0 0 0 0 0 0
40 mg/keg 13 0 0 0 0 0 0 0 0
200 me/keg 13 0 0 0 0 1 3 1 4
0 mg/ke 13 0 0 i} 0 0 0 0 0
Emaciation 8 mg/keg 13 0 0 0 0 0 0 0 0
40 mg/keg 13 Y 0 0 0 0 0 0 0
200 mg/ke 13 0 0 0 0 0 1 0 1
a), days of administratiaon
b), vehicle control, distilled water (10 mL/%g)
c)., one animal died on day 38 of admiristration.
d), salivation occurred just after administration
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Table 3

Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Body weight changes in males, g, mean®S.D. (N)

Compound TMA
Groups  (mg/kg) 0 a) 8 40 200
Days of administration
1 (initial body weight) 3790 £ 117 (13) 3780 = 140 (13) 3795 + 122 (13) 3792 £ 111 (13)
7 398.1 = 146 (13) 4003 &= 200 (13) 405.2 * 16.1 (13) 3933 =229 (13)
14 4254 + 169 (13) 4287 = 250 (13) 433.3 & 21.1 (13) 413.1 + 301 13
21 4477 £ 198 (13) 453.1 = 287 (13) 457.1 & 21.1 (13) 4202 = 657 (13)
28 4730 =240 (13) 4781 £ 336 (13) 4815 + 254 (13) 4483 + 432 (12
35 4953 X+ 266 (13) 502.7 =355 (13) 5043 4+ 294 (13) 4729 £ 358 (12)
42 5173 £329 (13) 5216 £ 355 (13) 523.1 £ 329 (13) 4955 + 175 (11)

a), vehicle control, distilled water (10mL/kg)



Table 4

Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Body weight changes in females, g, mean®£S.D. (N)

Compound TMA
Groups (mg/kg) 0 a) 8 40 200
Days of administration
1 2375 & 9.4 (13) 2301 £ 125 (13) 2405 = 113 (13) 2399 £ 125  (13)
7 2454 + 149 13) 2484 + 136 (13) 24176 += 15.0 13) 2492 = 136 (13)
14 2580 = 168  (13) 2638 £ 194 (13) 2643 =172 (13) 2629 =+ 192 (13)
21 2710 = 118 (3) 3165 1 265.1 2
28 2894 €))] 3458 (1)
35 289.7 (1 346.6 (1
42 310.6 (n 3438 (1
Days of pregnancy
0 2734 = 163 (11) 2695 £ 195 (13) 2723 £ 208 a2 2710 = 164 12)
7 3114 £ 1841 an 308.7 £ 219 (13) 3127 £ 230 (12) 3073 =172 (12)
14 3490 =200 (11) 3480 = 268 (13) 3489 = 252 (12) 338.1 += 20.7 (12)
20 4154 x 260 (1) 4194 = 305 13 4177 £ 320 (12) 4035 + 288 (12)
Days of lactation
0 3046 £ 282 (11) 307.7 &= 256 (13) 3109 + 28.1 (12) 3174 £ 175 (11)
4 3290 + 236 (11) 3364 = 165 13) 338.2 + 191 a2 333.2 = 154 an

a), vehicle control, distilled water (10 mL/kg)
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Table b

Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Food consumption in males, g, mean=S.D. (N)

Compound TMA
Groups (mg/kg) 0 a) 8 40 200
Days of administration
i 273 + 2.1 (13) 277 £ 33 (13) 274 + 27 (13) 265 *+ 46 (13)
7 269 + 1.7 (13) 269 = 30 (13) 271 % 2.7 (13) 249 + 3.1 13)
13 264 += 20 (13) 259 + 3.1 (13) 269 + 38 (13) 233 =34 % (13)
29 290 + 3.3 (13) 291 = 30 (13) 302 =23 (13) 283 = 3.3 (12)
35 29.7 £ 4.1 {13) 284 =+ 3.1 (13) 29.0 + 3.2 (13) 267 =14 (12)
41 297 + 34 (13) 287 = 34 {13) 296 + 1.8 (13) 240 += 80 =* 12

a), vehicle control, distilled water (10 mL/kg)
*, significantly different from control, p<0.05



Table 6

Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Food consumption in females, g, mean==S.D. (N)

Compound TMA
Groups {mg/kg) 0 a) 8 40 200
Days of administration
1 16.1 &= 2.6 (13) 169 =+ 42 13) 174 = 43 (13) 17.2 &= 35 (13
7 194 + 25 (13) 206 £ 21 (13) 19.7 = 3.6 (13) 197 + 22 (13)
13 177 £ 38 (13) 19.2 + 3.2 (13) 18.7 = 39 (13) 178 £ 3.7 (13)
29 213 M 238 (N :
35 203 m 79.9 (1
41 21.2 (1) 76.8 (N
Days of pregnancy
0 200 £+ 4.1 (1) 197 £ 2.2 (13) 205 + 38 (12 209 = 1.7 (12)
7 255 + 29 (11) 276 £ 3.9 (13) 266 = 4.4 (12) 255 £ 30 (12)
14 240 x= 127 {an 208 = 248 (13) 211 £ 25 (12) 200 + 20 (12)
20 196 = 49 (1 214 = 47 (13) 264 = 19.7 (12) 208 = 6.4 (12)
Days of lactation
0 155 £+ 6.4 (11) 211 £ 45 (13) 20.2 + 9.1 (12) 19.7 £ 37 (11)
3 389 + 92 (11) 426 £ 8.0 (13) 427 £ 95 12 419 + 29 (1)

a), vehicle control, distilled water (10 mL/kg)
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Table 7

Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Estrous cycles in females

Lompound TMA
Groups
(mg/kg) o® 8 40 200
Number of females examind 13 13 13 13
Mean length of estrous cycle in days
Before administration, Mean * S.D. 4.0 £ 0.0 (13 4.0 £ 0.0 (13) 4.0 £ 0.0 (13 4,0 £ 0.0 (13
Administration period, Mean * §. D, 4,1 £ 0.3 (13) 4.0 £ 0.0 (13 4.0 £ 0.1 (13 4.1 £ 0.1 (13)
Number of animals showed normal estrous cycle 12 13 13 13
Number of animals showed irregular estrous cycle
(Before administration) (Administration period)
4-day ~> [rregular 1 0 0 0
Irregular — 4-day 0 0 0 0
Days until copulation, Mean * S.D. (W) 4,3 £ 3.9 (12) 2.9 £ 1.0 (13) 2.8 £ 1.3 (12 3.7 £ 3.0 3
Mean times of vaginal estrus during
mating period, Mean = S.D. (V) 1.1 +£0.3 (12 LO £ 0.0 (13 1.0 £ 0.0 (12 L2206 3

2 vehicle control, distilled water (10mL/kg)
A normally cycling rat is definded as being 4 to 5 days

in one cycle.



Table 8
Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats
Urinaiysis values in animals

Number  Color®  Turbidity® pH Protein® Glucose®  Ketone®  Bilirubin® Occult blood® Urobilinogen®
Sex  Groups of
(mg/kg) animals 1y y — 6.0657.0758085230 — + + + — - + + - - =+ - -
0 5 5 0 5 0 00 0 3 1 1 0 0 4 1 h 2 2 1 5 5 0 4 |
8 5] 5 0 9 g 0 0 0 0 3 2 0 ¢ 4 1 5 1 4 0 5 5] 0 4 1
Male
40 5 5 0 5 0 0 0 0 2 2 1 0 1 3 1 5 1 1 3 5 5 0 2 3
200 5 5 0 5 0o 0 0 2 0 1 2 0 0 4 1 5 0 2 3 o) 4 1 4 ]
0¥ 5 5 0 5] 0 0 2 ¢ 0 2 1 1 2 2 90 5 2 3 0 5) 5 0 ] i
8 9] 4 ] 5 1 0 0 ¢ 1 0 3 2 1 2 90 5 3 2 0 5 h 0 2 3
Female
40 5 5 0 5) 1 0 0 2 0 1 1 3 2 0 0 5 4 1 40 5] 5 0 3 2
200 5 5 0 5 0 0 0 2 2 0 1 4 1 0 0 5) 4 1 0 5 5 0 4 1

ay vehicle control, distilled water(10 mL/kg)

b 1y, light vellow; v.vellow

¢) — negative; = trace; +, slight

d) — negative; = trace; + 30 mg/dL; ++, 100 mg/dL
e) —, negative

f) =0 1EU/d; + LOEU/d



. a

Table 9

Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Hematological findings in males

RBC Hemoglobin Hematocrit MCV MCH MCHC wBC Band Segmented Eosinophil Basophil Monocyte Lymphocyte Platelet PT APTT  Reticulocyte
Groups neutrophil  neutrophil
(mg/ke) (x10%mm®  {(g/dL) 13 (pm®) {pg) ¢3] (x100/mm?) % % (%) %) % %) (x10*/mm®)  (sec) (sec) [¢))]
3 a3 a3 (13) ) 13) Qa3 a3 (13) (13) (13) (13) 13) %)) (13 3 (13)
0 a) 807 152 44.7 55.6 18.8 3349 63 ¢ 13 1 0 3 83 848 164 21.7 26
45 06 1.6 27 1.1 0.5 19 0 7 1 1] 2 1 8.7 20 13 11
) (13) 13 (13) 13} (13) (13} 13) (13 13 (13} (13) (13) (13) (13) (13}
8 810 15.3 444 54.9 18.9 345 65 0 12 1 0 4 83 914 16.3 212 N.E.
40 o4 1.6 1.8 0.7 0.6 16 0 5 1 0 3 6 47 2.7 10
(13) (13) (13) (13) (13 (13) (13) a3 (13) (13) (13} (13 (13) (13} ¢k} {13}
40 803 15.3 44.2 55.0 19.1 346 * 66 0 13 1 0 4 83 877 » 169 209 N.E.
34 0.8 2.3 20 0.7 0.7 21 0 ] 1 0 2 7 5.3 29 1.7
an (11) (11 an (11 (1) ) (1) (D (in (D an amn an (1) (i (1
200 790 15.1 429 54.4 19.1 35.1 = 63 0 19 1 0 5 76 8955 15.0 202 24
26 0.7 23 21 06 0.7 20 0 10 1 0 3 12 8.5 1.4 1.9 0.7

a).vehicle control, distilled water (10 mL/kg)
Parameter, (number of animals)
Mean

SD.

*, significantly different from control, p<0.05
*%, gignificantly different from control, 3<0.01

N.E., not examined



Table 10

Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Hematological findings in females

RBC Hemoglobin Hematocrit MCV MCH MCHC wBC Band  Segmented Eosinophil Basophil Monocyte Lymphocyte Platelet PT APTT Reticulocyte
Groups neutrophil neutrophil
(mg/kg) x10*/mm®  {g/dL) (%) (um? (pg) (%) (x100/mm?) %) %) (%) %) (%) %) O10*/mm®  (sec) (sec) %
13 (13) (13) (13) (13) (13) 13 (13) (13) 13) 13) 13 (13) (13) 13 (13} (13)
g a) 897 13.7 408 58.6 13.8 335 70 0 14 0 Q 4 82 10186 122 176 6.8
40 0.7 23 22 09 08 23 0 7 0 0 2 8 6.9 Q.7 1.2 3.1
(13) (13} (13) (13) (13) {13) (13) (13) (13) (13) (13) (13) (13) (13) (13) {13}
8 675 13.6 40.1 59.6 202 33.8 71 0 20 0 0 5 74 1118 122 17.2 N.E.
54 0.6 23 30 1.1 0.7 20 0 8 1 0 2 8 12.7 0.7 18
(13) (13) (13) (13) (13) (13) 13 (13) (13) (13) (13) (13) 13) [§K)] a3 (13)
40 698 13.8 410 587 19.8 337 66 0 19 0 0 8 74 994 123 16.7 N.E
46 07 28 18 Q.7 0.7 20 0 7 1 0 5 10 9.7 Q.7 16
(12 12) (12) (12) 12 (12) (12) (12) (12 (12) (12 (12) (12 (12) (12) (12 (12)
200 101 13.9 414 59.2 198 33.5 85 0 22 0 0 5 74 106.5 126 17.7 8.3
44 05 2.1 18 06 05 15 0 7 0 0 3 9 13.0 05 1.0 217

a), vehicle control, distilled water (10mL/kg)

Parameter, (number of animals)

Mean
SD.

N.E., not examined



Table 11
Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Biochemical findings in males

Total Albumin A/G BUN  Creatinine Glucose Total Tri~ ALP GPT GOT 7r-GTP Total Inorg. Ca Na K Cl
Groups protein cholesterol glyceride bilirubin  phos.
(mg/ke) (g/dL) (g/dL) (mg/dL) (mg/dl) (mg/dl) (me/dl) (mg/dl} WA @/ @A) ©A) (mesdl) (mgrdl) (mg/dl) (mEg/L) (mEq/L) (mEq/L)
(13) (13) (13) a3 (13) (13) (13) (13) (13) (13) (13) (13) (13) 13 - 13 (13) (13)
0 a) 54 30 1.26 16 05 129 37 47 231 32 65 0 0.08 59 B3 1452 3.1 1076
0.2 0.2 0.12 3 0.1 10 8 20 49 ] 8 [} 0.02 0.8 02 1.2 0.25 1.7
(13) (13) 13) 13) (13) (13} (13) (13} {13) (13 (13) (13) (13 (13) a3 13) a3 3
8 53 29 t.21 17 0.6 129 44 42 224 29 64 0 0.08 5.8 8.3 1449 383 107.6
0.3 0.2 0.13 2 0.1 10 8 11 47 5 14 0 0,02 05 03 1.2 0.20 1.8
(13} (13) (13) (13) (13) (13 (13) (13) (13) (13) (13) a3 (13) 13) {13) (13) (13) (13)
40 53 29 1.21 17 05 127 39 46 217 31 87 ¢ 0.08 5.9 B.4 1454 3.82 108.5
0.2 0.1 0.12 1 0.1 1" 7 17 35 4 10 0 002 04 02 1.0 a.19 13
11) an (11) an an (11} an {11) { an at) (1t (1) (1) (1 (1) (11) (11)
200 5.1 ** 28 = 124 19 x* 06 * 122 42 37 218 3t ral 0 0.08 6.0 8.3 1454 3.84 108.1
0.3 0.2 0.14 3 0.1 8 9 8 65 4 11 [4] 0.01 0.6 0.1 0.8 0,15 1.3

a), vehicle control, distilled water (10 mL/kg)
Parameter, (number of animais)

Mean

S.D.

*, significantly different from control, p<0.05
*k, significantly different from control, p<0.01



Table 12
Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Biochemical findings in females

Total  Albumin A/G BUN Creatinine Glucose Total Tri- ALP GPT GOT 7r-GTP Total Inorg. Ca Na K Cl
Groups protein cholesterol glyceride bilirubin phos.
(me/ke) (g/dL) (g/dL) (mg/dL) (mg/dL) (mg/dl) (mg/dL) (mg/dl)  (U/L) sy /L) (U/L)  (mg/dl) (mg/dL) (mg/dl} (mEq/L) (mEq/L) (mEg/L)
(13) (13) (13) (13) 13) (13) (13) (13) 13 (13) (13) (13) {13) (13) (13} (13) (13) (13)
0 a) 59 34 1.36 15 0.6 122 52 34 99 35 74 0 0.12 6.1 90 1438 an 108.1
04 03 0.12 3 0.1 14 7 7 27 7 10 0 0.02 0.7 0.2 1.4 023 1.2
a3 (13) (13) (13) (13) 03) (13) 13 (13 (13) (13) (13) {13) (13} 3 a3 (13) (13)
8 58 3.3 1.32 18 0.6 119 47 41 111 36 73 ) 0.1 6.4 9.1 143.5 366 108.6
0.3 0.2 0.14 1 0.1 " 7 10 29 7 9 1 0.03 05 02 038 0.18 15
(13) (13) a3 (13) (13) {13) (13) (13) (13) (13) (13) {13) (13) (13) (13) (13) (13) (13)
40 5.8 32 1.24 18 * 06 112 49 36 105 38 73 1 0.10 6.2 9.1 143.2 3.73 108.1
0.3 0.2 0.10 3 0.1 ] 7 § 34 8 7 1 0.02 04 03 13 0.22 16
12) 12) (12) (12) (12) (12) (12) (12) {12) (12) (12 (12) (12) (12) (12) (12) (12) (12)
200 56 32 1.36 19 * 06 116 48 37 101 35 68 0 0.12 6.3 9.1 144 4 3.65 108.4
0.2 0.2 0.16 3 0.1 12 8 1 18 7 8 0 0.02 0.7 03 16 0.20 17

a), vehicle control, distilled water (10mL/kg) ¥, significantly different from control, p<0.05
Parameter, (number of animals)
Mean

SD.



Tabie 13

Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Macroscagic findings in males

Compound
TMA
Groups (mg/ke) 0 a) 8 200
Grade - + - + = + - +
{Stomach) [13] [13] [13] [13]
Thickening, mucosa,
forestormach 13 0 13 0 13 0 6 7
Recessed area, mucosa,
forestomach 13 0 13 0 13 0 10 3
Area, hard, mucosa,
forestomach 13 0 13 0 13 0 12 1
Area, red, mucosa,
forestamach 13 0 13 0 13 0 12 1
Area, ved/dark red,
mucosa, glandular stermach 13 [1] 13 0 13 0 10 3
Retention, gas 13 4] 13 [ 13 0 11 2
(Intestine) [13] [13] [13] [13]
Red content, lumen
jejunum and ileum 13 0 13 0 13 0 12 1
Red, mucosa,
duodenum and jejunum 13 0 13 1] 13 1] 12 1
Retention, gas 13 Q 13 0 13 0 1 2
(Testes) [13] [13] [13] [13]
Small, unilateral 13 1] 13 0 12 1 12 1
(Epididymides) 3] [13] 03] [13]
Nodule 12 1 13 0 13 0 13 4]
Small, unilateral 13 0 13 0 12 1 12 1
(Prostate) (13} [13] [13} [13]
Small 13 0 13 0 13 0 12 1
{Seminal vesicle) {13] 13]
Small 13 0 ' 13 0 13 0 12 1
(Thymus) [13] [13] [13] 13
Small 13 0 13 0 13 0 1 2
(Spleen)} [13] [13] [13] [13]
Pale 13 0 13 0 13 ] 12 1
Small 13 0 13 0 13 0 1" 2
{Mesenteric lymph node} [13] [13] [13} D3]
Small 13 0 12 0 13 V] 12 1
(Adrenal glands) [13] [13] {13} [13]
Enlargement 13 0 13 0 13 0 12 1
Dark 13 0 13 0 13 0 12 1
{Lung) (13} (13 [13] (13
Dark 13 0 13 0 13 0 12 1
(Mandibular lymph nodes) [13] 13} [13] [13]
Dark red 12 1 13 1] 13 0 13 o]

a), vehicle control, distilled water (10mL/kg
~, Negative; +, Positive
[, Number of animals examined



Table 14
Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Absolute and relative organ weight in males , mean=S.D. (N)

Compound TMA
Groups 0 a) 8 40 200
{mg/kg)
Final body weight (g 4B6.3 * 307 13 4905 x 327 (13) 490.1 = 314 (13 466.7 = 154 (1)
Brain (& 206 £ 013 » (13) 204 £ 007 (13) 207 £ 007 (13) 206 £ 008 (i1)
042 £ 004 o (13) 042 £ 003 (13) 042 =003 (13 044 £ 002 (i1}
Heart (® 142 + 0.16 (13) 142 £ 009 (13) 144 =013 (13) 134 £ 007 (11)
0.29 + 0.04 (13) 029 + 001 (13) 029 =002 (13) 029 =002 (11)
Thymus {mg) 3485 + 934 (13) 3559 £ 1211 (13) 366.2 = 1064 (13} 3178 =567 (11)
720 + 20.1 (13) 720 =211 (13) 741 £ 190 (13) 68.1 & 123  (i1)
Liver (&) 12.29 + 142 (13 1245 + 125 (13) 1207 £ 1.24 (13) 1159 = 068 (11)
253 + 022 (13) 254 2021 (13 246 £ 015 (13) 248 £ 011 (11)
Kidneys €3] 312 +0.23 (13) 305 £020 (13) 309 £ 023 (13) 285 4023 (11)
0.64 % 0.05 (13) 0683 £005 (13) 063 £ 004 (13) 063 + 004 {(11)
Spleen ) 0.80 = 0.08 (13) 083 £ 010 (13) 092 =017 (13) 083 +0.10 {(11)
0.19 = 0.02 (13) 017 £ 003 (13} 0.19 =003 (13) 018 002 (11)
Adrenal glands  {mg) 57.0 £ 8.7 (13) 588 = 108 (13) 59.5 + 80 (13 59.0 £ 106 (11)
17 15 13) 120 + 20 (13) 121 +£13 (13} 126 = 2.2 (1)
Testes (& 3.39 * 0.22 (13) 336 =016 (13) 337 £ 032 (13) 334 £ 023 (1)
0.70 = 0.05 (13) 0.69 =005 (13) 069 =008 (13) 072 £ 004 (11)
Epididymides & 1.25 * 0.05 13 128 012 (13) 121 £025 (13) 124 =008 (11)
0.26 * 0.02 {13) 026 = 0.03 (13) 025 + 005 (13) 027 £002 (11)

a), vehicle control, distilled water (10 mL/kg)
b), absolute weight
c), relative weight {g or mg per 100g body weight)



Table 15-1

Combined repsat dose and reproductive/developmental toxicity scrasning test of TMA in rats

Histopathological findings in males

Compound
IMA
Groups (ing/ke) D) 8 40 200
Grade - 3 + ++ +++  Pos. - + + had +++ _ Pos = + + had +++  Pos, - F + 4 44 Pos.
(Testas) {13) {13} [13) [13}
Atrophy, seminiferous tubula 13 0 ] 0 1] o 11 1 1 0 [ 2 1" ] 1 1 L] 2 12 1 0 0 0 1
Multinucleated giant celi,
seminiferous tubuls 13 0 ] 0 [ [ 13 0 o 0 [ 0 12 0 1 o 0 1 13 1] 0 0 0 ]
2] ion, and round sp
seminiferous tubule 13 0 1] 0 [ o 13 0 0 0 0 0 13 0 o [ 0 4 12 1] 1 o 0 1
Degeneration, elongatsd spermatid,
seminiferous tubule 13 0 ¢ 9 [ 0 13 0 0 0 0 0 13 0 o ] ] ] 12 1] 1 o 0 H
(Epididymides} {13 [13] [13] [13]
Cell debris, in lumen 13 ] [] ] ] [ 13 0 0 0 0 0 12 1 0 [} [} 1 1] o z 1] [ 2
Degenerated sperm, in lumen 13 [ [} 0 0 [} 13 0 0 [} 1] 0 13 0 <] [} [} ] 12 1] 1 1] 0 1
Decraase, spsnm, in luman 13 0 1] 0 0 [ 13 0 0 o 0 0 13 0 4] 1] ] 1] 12 ) 1 3 [} 1
Spermatic granufoma,
unileteral 12 o 1 0 0 1 13 0 0 0 0 0 13 0 ] ] ] o 13 0 ] ] 0 0
Celiular infiltration,
lymphocyte. interstitium 13 [ 0 0 Q o 13 0 0 0 0 0 12 1 0 0 0 1 13 o 0 0 [ L]
{Prostate) {s] [o] [o] {13]
Atrophy 5 [ [ ] L] Q 4 o 1 0 0 1
Callular infiltration, .
lymphocyta, interstitivm 1) 2 2 1 0 5 2 i 0 2 b} 3
Celiular infiltration. iymphocyte and neutrophil,
epithslium 3 1 1 L] a 2 3 ] ] 0 0 2
(Serminal vesicie} {5} [0) (9 [5]
Atrophy 5 0 0 ] L] ] 4 0 H 0 0 1
(Stomach} (13} [13] [13] [13]
Squamous hyperplasia.
forastomach 13 ] 0 0 ] 0 13 ] 0 0 0 0 13 0 0 0 0 0 ¢] 0 ] 4 0 e 1248
Erosion. mucosa, forestomach 13 0 0 0 9 0 13 ] 1] o ] o 13 o 0 b ] ] 8 3 1 1 2 5%
Ulcor, mucosa, forestomach 13 0 o 0 ] ] 13 ¢ 0 0 0 0 13 0 9 0 4 0 1" ¢ 2 0 L] 2
Hemorrhege. musosa,
forestomach 13 0 (] [ o 0 13 1] 0 4 o 0 13 0 9 0 0 ] 12 ] ] | 0
Edems, submucosa, forestomach 13 o] 0 0 h] [+] 13 0 0 0 0 0 13 [} 9 [+] 1] o 2 1 5 4 1 11 ¥
Cellular infiltration, inRamemnatory cell,
mucosa, forestomach 13 ] [ 0 0 0 13 [} 0 0 0 0 13 0 0 0 0 b 2 3 ] 3 0 w118
Granulation. submucosa.
forestomach 13 ¢ 0 ¢ 0 0 13 [¢] 4] 0 ] 0 13 4] 0 0 [ 0 H 3 2 L} 9 w11 MM
Granulation, serosa,
forestomach 13 o ] [ 0 ] 13 0 0 0 0 0 13 [ 0 ] 0 o 12 ] 1 1) o 1
Erosion, mucosa,
glandular stomach 13 [} 4 [ 0 o 13 0 0 ] 0 0 13 [ o 1] 0 0 12 ] ] 1 0 1
Edema, submucosa,
glandular stoinach 13 0 0 0 13 ] 13 o o o [] ] 13 1] o [} 0 [:] 12 1] [+] 1 L] 1
Cellular infiltration, inflammatory cell,
mucosa, glandular stomach 13 Q QG [i] 14 o 13 0 1] 0 ] 0 13 1] 1] 0 ] 0 12 [+ [} 1 ] 1
Heomorrhage, mucosa,
glandular stomach 13 ] 0 1 ¢ ¢ 13 0 0 0 0 13 ] 0 ] 12 o 1 0 9 1
(Intestine) {5} [0} [of [ 1]
Congsstion, epithelium.
mucosa, duodenum & jejunum 5 0 0 0 0 o 4 [} 4] o 1 1
Edemas, submucosa, cecum 5 0 0 0 0 o 4 0 1 0 0 1
Cellular infiltration, neutrophil.
by cecum H (1] 0 o 9 8 4 [+] 1 t] g 1

a). vehicle control. distilled water (10 mL/kg)

-, Negative: %, Very slight: +, Slight, ++, Moderate. +++, Savere; Pos.. Yotal of positive grade

[ 1. Number of animals examined

**_ Significantly diffsrent from contrel, p<0.01 (Two-tailed Mann—-Whitnsy U tost)

#. Significantly differsnt from control. p<0.0§ {Ono—tailed Fisher sxact test)

##, Significantly different from control, p<0.01 (One—tailed Fishar sxact test)



Tabla 16-2

Combined repant dose and reproductive/developmental toxicity screening test of TMA in rats

Histopathological findings in males

Compound
TMA
Groups {me/kg) 0 &) 40 200
Grade - * + ++ __++  Pos * ++ _ Pos, = x Pos. - + + ++ 44 Pos.
(Liver) £s] [o] [0 [s]
Necrosis. focal 5 0 o 0 0 o 4 0 f a o 1
Fatty chenge. psriportal [+] 1 4 0 o 5 2 2 1 o 0 3
(Kidneys) 5] [o} [o] [£]
Basaphilic tubule, cortex 2 3 1] 0 0 3 3 2 0 0 0 2
Mineralization, medulla 4 1 0 0 0 1 3 2 [1} 0 0 2
(Saleen) [8] (el (ol {4
Atrophy 5 [} [ Q [} [} 3 0 0 1 o 1
Hematopoiesis, extramedullary 0 2 3 0 o 5 0 4 0 0 [+] 4
Deposit, pigmeny, brown 0 1 4 [} 0 5 1 0 3 0 o 3
(Heart) [3] [a [o [5]
Myocardial
deganeration/fibrosis 3 0 2 1] o 2 3 2 0 4] ] 2
(Lung) [8] (a] Lo [s]
Accumulation, foam call,
focal 4 1 0 o L] 1 3 2 o 0 [+] 2
Hemorrhage. focal 5 0 0 0 bl 4] 4 1 1] 0 [ 1
(Thyroid gland) [ol [ol [4)
Ectopic thyinus q 3 [+] 0 0 1 4 0 1Y 0 0 (1]
(Brain) [8 ol {a %]
No remarkable change
(Spinal cord) [5] [el (el (5]
No remarkable changn
(Mandibular lyinph nodes) [5] [o] (V] (5]
No remarkabls change
(Thymus) £s] tel in [4]
No remarkabls change
(Trachea) [5] fo] [0] [5]
No remarkeble change
(Esophagus) [9) [0] )] [s5]
No rararkatle change
(Pancreas) {5] [0l [o] (s)
No remarkable change
(Mesenteric lymph node) [5] ol [el [5]
No remarkable change
{Adranal glands) {s) [0} fo] [5]
No remarkable change
(Pituitary gland) [5] [ol ] [s]
No ramarkable change
(Urinary bladdar) L[5} o [0 [5]
No remarkable changa
(Sciatic nerve) [s] to] I0] [5]
No remarkable changs
(Bona marrow of femur) [5] {0} [0} [5)

HNo remarkabls changs

), vehicle control, distilled water {10 mL/kg)

- Negative; . Vary slight: +. Slight; ++ Moderate; +++ Severe; Pos., Total of positive grads



Table 16
Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Macroscopic findings in females

Compound
TMA
Groups (mg/kg) 0a) 8 40 200
Grade - + - + = =
(Stomach) [13] [13] [13] [13]
Edema, mucosa, forestomach 13 0 13 0 13 9
Thickening, mucosa,
forestomach 13 0 13 0 13 6
Recessed area, mucosa,
forestomach 13 0 13 0 13 8
Spot, dark/black,
mucosa, glandular stomach 13 0 12 1 12 13
Retention, gas 13 0 13 1] 13 12
(Intestine) [13] [13] [13] [13]
Retention, gas 13 0 13 0 13 12
(Uterus) [13] [13] [13] [13]
Dilatation, lumen 12 1 13 0 13 13
(Thymus) [13] [13] [13] [13]
Small 12 1 13 0 12 11
(Kidneys) [13] [13] [13] [13}
Area, pale 13 0 13 )} 13 12
(Lung) [13] [13] [13] [13]
Dark 13 0 13 0 13 12
(Liver) [13] [13] [13] [13]
Spot, white 12 1 13 0 13 13

a), vehicle control, distilled water (10mL/kg)
-, Negative; +, Positive
[ 1, Number of animals examined



Table 17

Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Absolute and relative organ weight in females , mean==S.D. (N)

Compound TMA

Groups 0 a) 8 40 200

{(mg/kg)

Final body weight (g) 2925 + 194 (1) 296.7 =203 {(13) 3023 + 206 (12) 2952 + 11.7  (11)

Brain (&) 192 2006 b (11) 191 =006 (13) 193 £ 008 (12) 189 £ 010 (11)
066 £005 o (11) 065 + 004 (13) 064 =005 (12) 064 = 003 (11)

Heart (g 0.95 * 0.09 (11) 097 £010 (13 099 =010 (12) 095 = 0.08 (11)
0.32 + 0.02 ) 033 + 0.01 (13) 033 002 (12 032 =002 (11)

Thymus {mg) 2102 + 1089 {11) 2451 £ 668 (13) 2320 1034 (12) 1986 £ 564 (11)
705 £ 33.1 (11} 825 =213 (13) 758 £ 310 (12) 67.1 = 18.1 (11)

Liver (g) 9.40 £ 087 (1) 9.62 = 1.01 13) 943 + 0.70 a2 9.74 + 0.68 (11)
3.22 + 0.24 (1) 324 =024 (13) 313 £ 023 (12) 330 £0.26 (11)

Kidneys (&) 1.91 X+ 0.16 (11) 1.94 + 016 (13) 190 + 018 (12) 1.92 £ 010  (11)
0.66 + 0.05 (t1) 065 + 004 (13) 063 =006 (12) 065 £ 003 (11)

Spleen (® 0.67 = 0.1 (11) 068 =008 (13) 072 £ 011 (12 067 £ 010 (11)
0.23 &+ 0.04 (1) 023 =003 (13) 024 =004 (12) 0.23 £+ 0.03 (11)

Adrenal glands (mg) 804 = 120 (11) 778 £ 157  (13) 746 £ 53 (12) 739 + 1.7 1
276 + 44 1) 262 £ 46 (13) 248 £ 26 (12) 251 £ 249 (n

a), vehicle control, distilled water {10 mL/kg)

b}, absolute weight

c), relative weight (g or mg per 100g body weight)
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Table t8-1

Combined repaat dose and reprod | toxicity screening tast of TMA in rats
Histopathologicat findings in ferales
Compound
TMA
Groups (ing/kg) 0a) ] 40 200
Grade - + * ++ 44 Pos, - + + ++ fand Pos, - + + ++ fand Pos, _ - + + -+ 4 Pos.
(Ovaries) [13] [13] [13r (13]
No remarkable change
{Uterus) [5] [0] [o [5]
Dilatation, lumen, uterus 4 o 0 1 ] 1 4 9 1 0 0 1
Cellular infiltration, neutrophil.
luminal spithelium 4 0 0 1 0 1 5 0 0 bl ¢ 0
(Vagina) [5] [o] [ol [5]
Mucification, epithalium 5 1] 0 0 ] 0 3 1 0 1 4] 2
Cornification, epithelium 4 [+] o 1 [ 1 4 0 ] 1 0 1
(Stomach) [13) [13] a3l [13)
Squamous hyperplesia,
forastomach " 2 ] 0 0 2 13 0 0 0 o 0 13 0 ] 0 1 Q 2 4 2 § LR IR A
Erosion, mucosa, forestomach 12 1 4 0 [ 1 13 0 0 ¢ 0 0 13 0 0 ] L] 0 9 2 2 0 0 4
Ulcer, mucosa, forastomach t2 o 1 0 0 1 13 1] 0 [} o 0 13 L] ] 0 0 D § 2 2 3 ) * 78
Edema, submucosa, forestomach 12 0 1 0 ] 1 13 0 [ 0 [ 1] 13 0 0 0 o 0 [ 0 1 5 1 + 14
Hemorrhage. mucosa.
forastomach 13 o 0 0 0 0 13 0 0 0 [} [ 13 0 ] 0 0 0 10 2 1 0 0 k]
_ Cellular infiltration, inflammatry cell.
mucosa, forestomach " 2 0 L] [ H 13 0 0 0 0 0 13 0 [ ] 0 1 5 a 2 3 0 *» 8 g
Granutation, submucosa,
forestomach 12 t o o 0 1 13 0 4 0 ] 0 13 0 0 1] ] ] 7 1 H 3 0 6 #
Granulation,
serosa, forestomach 13 o 0 0 0 0 13 ] ¢ 0 14 0 13 ] 0 0 |’} [ " 1 1 0 0 2
Erosion, mucosa,
glandular stomach 12 1 0 o 0 1 13 ] 0 0 0 0 13 0 0 0 4 0 12 0 1 0 0 1
Ulcer, mucosa,
glandular stomach 13 b 0 0 4] 0 13 0 4 1] 0 0 13 0 0 1] 0 0 12 ] 1 0 o 1
Hemorrhage, mucosa.
glandular stomach 13 0 0 0 o 0 13 0 0 0 0 [\ 13 0 ] o ] ] 12 [+] ] 1 [+] 1
(Intestine} [s] ol ] (4
Gramuation, serosa. cocum 5 0 0 [ 1] 0 3 1 0 1] 1] 1
Edema, submucosa ractum 4 [1] 1 1] [{] 1 4 1] '] '] 1] )]

a), vehicia control, distillead water {10 mL/kg)
— Negative: &=, Very slight; +, Slight: +4, Moderats; +++, Severe; Pos., Total of positive grade

{ 1. Number of animals examined

+, Significantly different from control, p<0.05 {Two—tailed Mann-Whitney U test)
*%, Significantly differant from contro, p<0.01 (Two—tailed Mann-Whitnay U tast)
#, Significantly different from control, #<0.05 (One-tailed Fisher exact test)
#8, Significantly different from control p<0.01 (Ono-tailed Fisher exact tast)



Tabte 18-2

Combined repsat dose and reproductive/dsvelopmental toxicity screening test of TMA in rats

Histopathological findings in famalas

Compound
TMA
Groups (mg/ke) Cal 4D 200
Grads - + + +t 43+ Pos. +++  Pog. - ++ ++4 Pos, - + + ++ (o ad Pos
(Liver) [5 [a] o] [s]
Necrosis. focat 5 0 ] 0 0 ] 4 0 0 1 0 1
Fatty changa, pariportal [} 4 1 0 0 5 2 3 1] 0 o 3
(Kidneys) [8] [el [a) [s]
Basophilic tubule, cortex 4 1 0 0 1 t 5 0 0 0 1] ]
Collular infiltration,
lymphocyts interstitium 5 0 ) 0 0 [} 3 1 1 0 ] 2
Deagoanaration, vacuolar,
proximal tubule 4 1 o o 0 1 5 0 *] 0 0 0
(Spieen) (5] [o] [o) [s]
Atrophy 5 L] 0 0 [ 0 4 1] [} 1 o 1
Hamatopoiesis, extramedultary ° 2 2 1 1] 5 1 0 4 0 1] 4
Deposit. pigment. brown /] 0 5 D 0 5 1] 1] 4 1 [} S
(Heart) (&3] (0] [0 [s1
Myocardial
degeneration/fibrosis ] Q ] o 0 ] 4 1 0 [1] 0 1
(Lung) [s] (o [a] (sl
Minsralization, artery 5 [} 12 [+] 1] [} 4 1 ] D V] 1
(Thyroid gland) [4] [ol [ol [5]
Ectogic thymus 4 ¢ 1 0 0 1 4 Q 1 0 0 1
(Brain) [5] [0 [o [5]
No ramarksble change
(Spinal cord) 1&)] (ol [o [s
No remarkable change
{Mandibular lymph nodes) [5] Lol [o) [5]
No ramarkable change
(Pancreas) [5] o] [a] [5)
No remarkable change
{Thymus) [s) (4] [o) [4
No remarkable change
{Trachea) [s] fol ra [5
No ramarheble change
(Urinary blndder) [5] [ol (o} (5]
No remarkable change
(Esophagus) 8 [o] [0 [s]
No remarkable change
(Mesenteric lymph nods) [5] (K] [el [8)
No remarkable change
(Adrenal glands) [5) [a) [0l [s)
No remarkable change
(Pituitary gland) [5) [o] [a [s?
No remarkable changs
(Sciatic nerve) [5] [o] [0} (8]
No remarkable change
(Bons marrow of femur) [s] [o] (ol [

No remarkable change

a), vehicle control. distilied water (10 mL/kg)

~. Negative; ==, Very slight; +, Slight; ++ Moderate. +++, Severe: Pos.. Total of positive grade

{ 1. Number of animals sasmined



Table 19

Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Reproductive performance in animals

Compound TMA
Groups

(mg/kg) 0* 8 40 200
Number of mated pairs 13 13 13 13
Number of copulated pairs 12 13 12 13
Copulation index 92. 3 100 92.3 100
Number of pregnant animals 11 13 12 12
Fertility index 91.7 100 100 92.3

a» yehicle control, distilled water(10mL/kg)

Copulation index={number of copulated pairs/number of mated pairs) X100, %

Fertility index=(number of pregnant animals/number of copulated pairs) X100, %



Table 20

Combined repeat dose and reproductive/developmertal toxicity screening test of TMA in rats

Development of pups up to day 4 of lactation, Mean +S.D.

Campound TMA

Groups

(mg/kg) Oa) 8 40 200

Number of pregnant females 1" 13 12 12 b)

Number of females with live pups " 13 12 11

Gestation index 100 100 100 a7

Gestation length in days 224 = 05 an 223 = 05 (13) 228 + 08 (12} 225 = 05 (11)

Number of corpora lutea 190 = 41 (11 181 + 21 (13) 183 &£ 23 (1) 179 = 27 {12)

Number of implantation sites 148 * 32 (11 158 = 27 (13) 148 = 41 (12) 150 = 23 (12)

Implantation index 822 + 234 (D 868 = 91 [ })] B14 =+ 237 a2 842 + 78 (12)

Day 0 of lactation
Number of pups born 140 + 30 (11) 147 £+ 25 {13) 133 £+ 39 12) 123 X 48 (12)
Delivery index 948 + 48 {n 235 * 6.7 (13) 523 = 95 (12) 822 £+ 285 (12)
Number of live pups 140 = 30 (11} 147 = 25 (13) 128 + 44 12) 132 += 25 {an
Birth index 948 + 48 (11) 935 =+ 87 (13) 89.1 £ 181 12) 880 + 70 {1
Live birth index 1000 += 00O (11) 1000 + 00 (13) 958 + 144 (12 982 + 43 (11)
Sex ratio on day 0 415 = 141 (11) 487 = 149 (13) 508 = 1786 12) 530 £ 178 (11}

Day 4 of lactation
Number of five pups 135 = 30 an 147 =+ 25 (13) 128 *+ 48 (12) 132 x= 25 1)
Viability index 970 = B1 (11 1600 £+ 00 (13) 958 + 144 12 1000 += 00 [{)]
Sex ratio on day 4 485 = 122 an 487 = 149 (13) 550 =+ 181 a2 530 + 178 (43)]

a), vehicle control, distilled water (10 ml/kg)
b), One animal died on day 22 of gestation.

Gestation index = (number of females with live pups / number of pregnant females) X 100, %

Implantation index = (number of implantation sites / number of corpora lutea) X 100, %

Delivery index = (number of pups born / number of implantation sites) X 100, %
Birth index = {number of live pups on day 0 / number of implantation sites} x 100, %
Live birth index = {number of live pups on day 0 / number of pups born) X 100, %

Sex ratio on day 0 = (number of male live pups on day 0 / number of live pups on day 0) X 100, %
Viabifity index = (number of live pups on day 4 / number of live pups on day 0} X 100, %
Sex ratio on day 4 = {number of male live pups on day 4 / number of live pups on day 4) x 100, %



o

Table 21

Combined repeat dose and reproductive/developmental toxicity screening test of TMA in rats

Body weight of pups up to day 4 of lactation; mean = S.D. (N)

Compound TMA

Groups

{mg/kg) 0a) 8 40 200

Day 0 of lactation

Number of live pups 140+ 30 (an 147 &+ 25 13) 128 &+ 44 (12) 132 = 25 (11)
Male 68+ 28 72 &+ 29 6.7 x 27 71 & 27
Female 72 & 22 75+ 24 62+ 20 61+ 23

Weight of pup (g) .
Male 68 % 05 an 68 06 (13) .1+ 13 (12) 72 &+ 08 {11)
Female 63k 05 (1) 65+ 06 (13 65 10 (12 69+ 08  (11)

Day 4 of lactation

Number of live pups 135+ 30 an 147 = 25 (13) 128 + 486 (12) 132+ 25 {11)
Male 64 + 22 72+ 29 67 + 2.7 71 &+ 27
Female 12X 22 15+ 24 61 23 61+ 23

Weight of pup (g)
Male 104 = 16 (a1 110 14 (13) 113+ 15 (12) 5+ 16 (11)
Female 98 = 1.7 (11) 107 £ 14 (13) 108 15 (12) 112+ 186 (1)

a), vehicle control, distilled water ( 10 mL/kg)
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Fig.1 Body weight changes of male rats in combined repeated dose and
reproductive/developmental toxicity screening test of TMA in rats
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Fig. 2 Body weight changes of female rats in combined repeated dose and reproductive/developmental
toxicity screening test of TMA in rats
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