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E B

2-7mE-2-= huru 1,8Vt — A F | S 6D SDRT v MZ, 0 (F
gL LTRWERAFERAREE), 10, 30, 90 1 X T} 150 mg/keg/day DFHET 28 A
FMRAREL, EOREREFEHC OV TRH LI, BB S EDORHEEL 579,
0 3 XU 160 mg/kg/day Tid, ®EKTH 14 BEIOREHM 2R T 7=H7 71 M #E%E
BT T,

BREMFTOMHET, 150 mgkg FED 12 L 4 EHFFETRER S L < FBFEREDTD
TRE L2 o7z, HET, 10 mg/keg BB LU 30 mgkg BDOE 6 L 1 CHFET E/iL
Plie%%, 90 mg/kg D 6 ILH 2L, 150 mgkg BED 12 8§ TAFTER L LT
BIRREED DRI L R oTe, BIIRTT HRIICEREROET, EEFRE, 1§
KR, BH, RIBET, BBRTE, RESICHEO—BRREOEIBDH O,
EFAITHLEREHOET, BEPRE, EXERO—RREOELIRD LN, 150
mgkg BOMTRE 2 B BICKERDBED b,

MEFIREIZBVT, ERHEEECEETLIEEIBD O h o7,

MEAELFRREIZRBOT, 90 mgke B LOME THEROESEELRL, EE
BUZIRFT PV UL ERR IV VAOREERBOLN, SHIZETHLREEALTND D
by, BRENTVABEREERLTHELEEALNE,

REEHREICBWT, FHAE» L ZROFITHORESLKE DRENRD bl
ZEnh, BEOREIIMOENLEEZ SNz, LA L, 10 mgkg HETRLT L8
#EH 516 (Zi%, MLMMIBY - -FIRIZBOHONT, £, HCHF—IHREIR
CEERAKAEOBEARD b, I — A HKREIROREIIZREOFREENE <,
ERIZBRGEBNEZ LN

UEDERND, 227 8E-2-= baFa 13U —LDTF v b~0 28 BEKE
BROBEIZENT, BHTHORED 90 mghkg U LD, fIBORFELEBFR, R
B o LFBERR L UBROESE ERAFRS 160 mgkg HIZEDH LN, HT 30
mgkg BHIZFHTERRD LN, EZHEE (NOAEL) %, HT 30 mg/kg/day,
T 10 mg/kg/day &R E T,
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H &
-7 mE-2-= bl us 13-V —NETy MZ28 BEEOEEL, AHEOR
EHREENZONTRHF L,

MEHR LU HE
1. #HRYWHE

HRYED -7 ue-2-= burr,-1,3-U4—L (CAS &F 52-51-7) i%, Hil
Fl & LTets, EEAGREITERIN TSR, 2OHEIIKIZFET, R TIX
BEfEETH D, RBRITIT,

PHERELLT (WifE 98.6 %) ZAFL T, G (2~6C), &
HTCTREL, EHLE, RELERDEAITREKTRIZ,

ST LRER, MET 99.4 %, 20, KEThomZ LE2HR L, £9E
DML, Appendix 1277,

WRWEIL, BARRUK GRBEaRXSH, oy FES 081583) AW, FTE
DBREMARICRIBEICERL, BERE L, HRHERNBOREE LR IHER,
WHERT (2~6C) T 7 BH, iV TEEEHTT 1 BRORERHFTRETHI I LN
R &7 (Appendix 2) DT, #E5EIL, B1EFHYUL T 1 EOFERAERITHZTL,
ERREE THET (2~6C) - ERXRTTRELE, &bz, BREKOBERREE LT, ¥
EZ@ML-ERFN 1.2, 0.06 8L 4 wABIRIZOWTHITL, FIEORE THRR
ENTHBZ L #RER LT (Appendix 3),

2. Bk L UHAE RN

i, SDX [Crl: CDESD) T v FEAWVWE, T b, 1}, BEFXr—AL R UN
—HEEH: BAERE L Y— (BRIIREARTTHR 795) 225 4 BEOLORMA (H
48 L, HE48PC) L, BEX 7 B, #iX 8 BMRBRRBIRICELS 7z, DL BIcR
BTV, BREBIUC—KREFRRENRGER LOIZOWT, &5MMKHIRICEELRIE
L, HEENETNLBYOREOTHEITENEONLE 42 EEED, KEIZLVE
Al U721, B e EERSICEHICRY 507, SBOEKESHIY—L 5L 2IC Lk,
RERIT 5 EE ThRLE LT, BREFRBRKROEE (FEHEH) 13, H 158(146~167) g, #
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140(127~149) g TH o 7=,

Z v ME, BE 2223C, BE 5510 %, BK[EK 10ELLE /B (A—1T7 Ly
vax7—5R), BHA 1288/ 8 (a1 7RRLT, 5% TRELT) ICRELERD T
—VATLABMHE (B 7 X)) T, BEWCAT L VAREEr— [260W X 380D X
180 Hmm)) IZIXAEL, Th A7V L AR5 BDOT v 7 KEBLTRE L, F8

(BRFAMNIHTMR R by 7, BARELREKASHE, vy FES 061272, 20070470)
BLUSEA B Lum OI— Y v P74 V7 —TIRBHENMRRBR U B8 AE
K) ik, BERENREBRRBLUBBHAKERICLY, BRCERI Y, BIMOEESR
B, 7 v 7 BLOr—C~OEMILOME T E AN FHEICE VT2,

FAEMT, BMEDREIL 21.7~24.8C, BE T 49~60 % DO#F THH (Appendix

4) Lz, 7o, AROSH#ER (Appendix 5) i3, XEREFBTEEDERRED

RS LOBEOERMEIRE (1979) ) FE£BEBIC L TEHARMBRE LA
BENIZH Y, SREKIIAEERCESKEERIIEST S (Appendix 6) Z & ASHERR
Eht, LizdoT, BHOAEHHEZE L T, RBEEOEREMICRELRIET LR
DhAREEROE(ITR -T2 H D L HlTE N,

AHERIT, OHERLBFNEAB L URBNZ2E RO TICEE T 57 DIC#TF
FEERELED, MEEA EEEMBERLHAFTOGDMERERRE] I,
AEROBNEBERLOEBEB/TT o1,

3. REBORE, RBRBOHMRE LUREFE

BREERTERBRE LT, 1 8MES 40Co SD % [Crl: CDEDNZ v biZ, 2-7a¥E
2-= ha a3 U —AE 0 (BEXE), 3, 10, 30 3B LT 100 mg/kg/day,
N EMERR E LT, 0,150 3L 200 mg/keg/day PHET 14 HEEO®RE L7z,
FORER, 150 mgkg A EDRETHEREIC B REBIOKT, WEML, IRBRTE, MERE
DFERIFTNT 150 mglkg BEOME 1 IE, 200 mg/kg BEOHE 2 L6 X UM 1 TEOFET AR
o, 100 mg/kg UTOHT—RIREOBE, AELIUHERDOHE, RRE,
MRFERE, LRECFRE, IRTCICEETERORET, FBRYHOREIZERT
LERTRBD N o7,

UEOHER»L, 28 ARRERS T H2ARRTCOREREIY, BEIREREEEN
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BET 5L TFHEND 150 mgkeg/day * HmARE, BEHREESER LW ETHIEN
% 10 mg/kg/day #REAE L L, 25 0BEOMIC 30 38X 090 mg/kg/day D3 4
HEZRE L,

RERFEOWIT, OBRBRERE (UT, B, OEBWED 10 mgke/day B5
£ (10 mg/kg #), G 30 mg/kg/day ¥ 5# (30 mg/kg #), @F 90 mg/keg/day &
EgE (90 mgkg ), BLUGR 150 mg/kg/day # 58 (150 mgkg &) @ 5 ET,
FEHOBMEIIMES 6ICL Lic, LIZHBHLIEFARBICOVWTUL, B EEL
OEEMERRAHOVT 54 MEE LT, BlICHEHES 6 IL)2 572 ARIEEE 2T -,

BEFERL, BEEEREEE kg2 mL &L, 77 MESUTEEELE
EREEANT BREEZENIC, 18 1H (F81F 8:19~10:51), 28 BEIZH7
S>TRERAKE L, SEEORERREY, TEAOCHERELZEIZEH L, SRR
i, FiE L TRWERFBRKERRIZERS LT,

4. BEBIURE

BEHMIL, BERMMBITANLORESHFAD 28 BMB LY T I 4 FHETIIENIIK
KEMEHEO 14 BME L, ROBEBIUREZER L,
D —RREOBE

2FIzon T, #H, BEHBlicE W TIIRER, REEHR, HERBNR30m5~18
Bl L 4 BRLED 4 [E, EEHRCBW TIPSR &b 1E, $04£TE, 5148,
1TEV 2 Bz OWTHRE LT,
2) HRBERARE
(1) s#H72 ERIRBLER

2FICoNT, RERERTEB XUEORITE 1B, y— V%A FTOBRIIMAT,
F=UholHTRBIVTr—VADTAIYA—F T 4 — NV F (370W X 560D X
40Hmm) T, Fy—YbOHLEE, =V bHTBEORVE X, RF, FERE
(iR~FRIE), K (&), BXAH, THEHHEBEORIZLDFER, IMABEOCEIZLS
EHh, IREGFAGUIRGE, RIKZEH, IR - B0y, WiE, Wi, %, R, H17 (X
AH&E), BE, ERITE (REE), RE& 0%, ZETE (%, &58X5T%),
FEATE GBEOERY, REREEESS), R (B30 BIUHEE @R o0
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THEL, B0 on=ZE{L%#¥ S (Appendix 7) Ti& L7z, BMIIIEESRLIET
BEESEMNT, BRELAOEDSHCEMES 2RT L —VORBILLBRES
DAHFTR LI EBALIZEZ, BIBERBEESIRCBELT I Licky, BRERAMN
RALGRETHE L,
(2) BHEBERE

BREMFRTRERDMIIRS 4.8 (s L5 27 ) I, BEHAMETIRER
EEE 28 (ML LEHR 13 B) 12, BERK (BPrty TR —T%m<
FizatdaR5), RERE EECELZIL T8RN, MERIE BEmic
BNBEORE), BERE (BRBHEE By FTHAEEROKE, RERED
RIG), HELRE CRiH+2ELOMRR) BIUTERRS (T LETEHMEERMLIZL
TEBEDEFEBICL LARL) &, BOLONRIG%#H A (Appendix 8 Tit
#|&LT,
(3 BABLUVEREHE

BREMMR TRHRERDWIL, &5 48 (ML L1527 H) (2, EEHRBRTRE
BEITEE 2B (MEE HEE 13 B) CHEBLIUBEORA (v - ~wU2H
#IHEEE, MK-380R/FR, ZETEBH4KASH) TN EREDHE (B REDERNE
4#%M@, SUPERMEX, ZHHTHBHKASt, BHPRT I2ERIRE P —BBET 5
e CREREBNOXER® 60 mICB T 2BBEHERNE) OREEZITo~.
VEEBLUEER

KEIT, %51 (BERBGER, 2, 7, 14, 21 BIU 28 BACREE 7 BRI
14 BIZAEL, BREHFHTBIOEENMTOKESNEZEE Lz, 8B DHE
HEEEHOLD, BRBICLEELZRIE L, BERT, 8816, #i3Ks5, 12,
198XU26 BYWICEME 5 8L 12 H, #i3RE 4, 11, 18 8L U125 B NCEE
4BIV 1L HIZ, BEETO 4 FROFEEREZAE LTz, AEBIXUCEERAE
DREIIZ, BFRBE (FY-3000/GX-2000, =— - T F - 7 4 HRAEH) AV,
4) Rg&
w548 (MRS bIkE5 22 H) I, EERTEE2E (MEgEL LEESH) I, ER
BRI L CTRBRLUEFRRICONT, ARBLVEBENEE, BBREE (VT 4 X7
A VTR, NAZNVRAT 4 AVERREH) 12X 5 pH, BM, ¥ 37, 8, 7 hUAK,
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A rBIOvatl) /=S OEBMBREEZIT o7,
5 MR FRE

BREHEB L CEEHRETORBEIC, =—F /UREFT CBE L CHEXBAR L 0 10
LI BIRiBOF% s BRLVREL, KOL&RE L BB LKL 3 5EIL,
ZO—#ix EDTA-2K TEEFRIEAE L, 2HE BEMKEEEERE (XT-20001V, A
Ay 7 AR kY, FOLERE (EXEARHE), LEeRE (57 JARET
NI DL-~ETOEUE), ~v b7 Yy ME GROR SV ABEREE), FHRL
HAN, FHRMKROERE, PHRLROEREE (CIL, #FEE, @/ EE (B
K[IEHREE), B0, @RAOLREB S CamRESE (UL Zr—4%of A
MU —B) RBIELRE, £/, MEO—H%Z 3.8%7 T VBT M) U AR TEREMEL
HLThif2EO00ML, MRREESSAEEE (KC-10A, XET7T AN 7)) Tk
b, 7o bR (Quick —BiE) BIUEMELERS b o R7T7 XF R
(=7 P UBEHELE) 2BIE L,
YLK ELERE

BN L-MEO—MroMiF2 R 0oL, £ELFEBSITER (JCA-BMSE Y U
F5A4¥—, BABTHREH) 1KLY, BFL7 (Ea—Ly b)), TAT IV
(BCG ¥), A/G bt (BtHEfE), m¥EEE®RE (GluKY -G-6-PDH? -UVH) ], =1
27—\ (BEFik (CESY -COY -PODY R) 1, Y 7 U &5 1 F[EEHKE (LPLY -GK?
-GPO® -POD? %) |, B Uty (D7 VE), RRERXR (VL7—¥ - UVE), 7
LT F = (Jaffe i), AST, ALT, ALP (SLE, JSCC? &), v -GTP (SSCC i 10),
LDH (SFBCY &), #A+ 75 (OCPCiE) BLUERY v [BRiE (PNP? -XODW
-PODY %) 1%, $-EMEBBSITEE (NAKL-132, REERTEKASH) (X
D, FRUIDA, AVOLBLOYEFR WL, (A E8E) 2RELE

BIEEOER; V: Fraxr—+t, 2  Fra—2-6Y) VEEHAKRER, 9: VA7
— N RTFT—H, 9 aLARFu—LFFT ¥, 0 ~NFFIH—E 8 URTaTA
VY SR—E, D FYto—iRF—t, 0. Lea-SUEn) Bty —¥, 9 BARERLE
£, 0 RHUTTETREREES, W 77 RBEREYVFES, 12 FYURIVLFURER
TV T7—8, ¥ XHprFoAXY—F
NHRBLVOREFEER
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FIENESHMB LI OEEHBAZTE A oRMIZHEO THRIOEBHZ L, &R, BHOE
R L ONHERE A ABRSCBE L, £, K iR, O R BR R
PRI S DICHETIIRER, BRLE, HTIIIRE (BHER) L, BRROKEIZESW
TXEEL (AXER) Z2EHLE, 2B, HEFREEE: L THRELE,
8RB RE

ZHIONWTTRRE - AT EIL, 10 %+ ) VEBEE L~ ) VB CTEE (F
B, BEERIT7 7 VRCHEE, BRREERYEALLEZERR LTREL™

Bt KB, /M, BE2ET), TEE, RR, BFRE (LR/MEE2ET), HEE (EH,

MR, IEE), O, XE, Ab, BRI, R, MR, R, 8%, § G, BRE),

B (188, &, EB, B8 BB BN M TURE S, £RER (R

XIISRE), BIAEFR (FE, BUIATIR, #E BELE), B, LE58E )

VoRER (TRYU o3, BREY V8, B8 (KERE)

REAMBRFEREL, REB L 150 mgke BOMEE 6 LI TNIFECEH O LT
BE AR OVWTEB L, TORBR, HEOH, B, Bt BElslUBR, #o
+ZHEB, BRBIUER LATWICHORE L L VTR HEBRDE DR S L OMEM
BELNOIELHBRD BN, 10, 30 LT 90 mg/kg BN I EEBHEOLFE
MIZOWVWTIE, ZHODHERBIZLOVWTRELE, BREL, BB TR 74 v 9k
FERL, HEREdiE L TSR LT,

5. WEEHAEHT

BONTEHESHZVITHEEICOWT, MHRBELOFEZE (BRFE 5 %LUT) 2RO
FETRE L,
(D) ANV v I TF—4

ZEMOHBIZ DUV TIT, Bartlett OGBREX T oz, BB —HRHEE—7E
BOZEBITEITY, TOEREEEZEXROE5HE, Dunnett OREEIC X Y 3HBEEIC
T HBHOLBREL{Tol, ABB—FRTRVERIE, /v R_FA NI v I F—F
WCHWARTEEIZEST-, 2EEOEBIZOWTH, FREZITY, TOFERESEN—
$E723B 81T Student O t REE, HEWHB—BRTRVIEEIX Aspin-Welch @ t REZTT
o7, (FHE, FEHNE, BEE, B, BXEDHE LERFRET—F, DKLk
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FRET -4, REER)
2 ) RFA N vy F—4

EREOLBIC OV T, Kruskal-Wallis DIEMREZITV, TORBEEEZLR
D758, Dunnett BOREEIZ LV B L BB LB LTz, 2 BRI OEBIZOWT
1%, Mann-Whitney ® UBRE%1T o7, (RBRECKITIERNT—F, BLKRESE)
(3 ATITVINT—F

Fisher OEERREZ AV V: (—RREOBE, FMLEFRER, BEBERE,
HRB L OREMAREREICBIT2RFEHIORAE), 2B, REHEBEREMROD
L, ZL— R LEF—ZIiZ20TiX, Mann-Whitney ® UREZ1T 272,
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" R
1. —#RER X BET (Tables 1, 2, Appendices 9, 10)

BE5 R T OHET, 150 mgrkg B 12 [t 10T (%5 033) AFEC L, 3L (B
&S 032, 035, 042) DPFCIKARD T OEHIL L leo7-, MET, 10 mgkg BED 6 [T
F 10T (BiES 516) 2T L, 30 mgkg BED 1L (BhES 523) BRHEFEE R
o7, 90 meg/kg BED 1T (EHE S 528) DT ERLIN, 150 megkg BED 12
PCoh 3 E (1% 531, 534, 541) BEREFERB LTS5 L (BHES 532, 537, 538,
539, 542) OELEMRBAINT-, ETRHIZOWT, BMES 516 BLU 542 13HS
29 HA T 523 1345 21 RIZ-7025, MOFIIRE 2 B 6HE 8 BIZETH L
IFEBEFEL 2o,

EEHRTIZBNT, BCHERED LRI T,

FCHIE A O—BREBOEITOWVT, 30 mgkg BOMTHRKEHOET,
BREFRE, FEAELRLSICRBETHIED bivk, 90 mgkg B0 THREEGOE
T, BREEE X UFHENRD bz, 150 mgkg BHOMRETHRESOET, BEF
wE, ERAMNE, BH, REET, BRTE WELSICHENBDLNE,

728, 10 mgkg BEOMH 1K (BHES 516) 3B 5 27 BB L U28 BIZBREBHOD
BT, REMFRERSICERERO—HREBORLSFEDH LN, £E 29 BIZECRER
INF, TRUEFNTIIMOFETH & R ELIZRD bhizd o7, €-T, —fR
BORBTRRD» LA TREBRIZL 2EL L HBT ST,

EFFITIE, 90 mgkg O TRENRE, #THREBOETHRED LI, 150
mg/kg BT, HTHREBOETI L UWE, #THREHOKTRIVRIBTEN
BHLNT,

BIEHRFFICINT, —RIREBOE(LIIRD bhh o7,

2. BEBRRARE

1) #M72ERKBIZR (Tables 3, 4, Appendices 11, 12)
BEHEP B L CERERAGTORET, FRBCAEREIRD N o7,
BEHET, RERORE, EMORE, IFE, R- BROS5WwY, REEFASIRESHEIZ

BORRD LN, FIOREIC L 2HFFROLER T, HBRYHEHIZ L 2EEBETIR
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RWEEZ BT,

2) RAFMAERE (Tables 5, 6, Appendices 13, 14)

#5438 (&5 27 8) OREICEVT, 150 mgkeg HEOMD 11T (BES 542)
CEMRFOBERETARED LN, EOHRIOEMITHRE 29 BICELHHERIN
7o

EEHMTORET, FEBILEIIRO LRI,

3) BHABLIVCBERKERR (Tables 7, 8, Appendices 15, 16)

ZEEHHFORET, B L CEROEALT I H R EBHROATICHERERIZ
RO LN oTM3, 150 mgkg BHEOMED 1 T (BHER 542) ORBZOBABLVE
REBRIY, KELXRL

EEHETORET, FHEECELIRDLARNST,

3. {8E (Figures 1, 2, Tables 9, 10, Appendices 17, 18)

#5 2 BORET, 150mgkg HOBIZEBEOHEREMENED NN, TR
i3, FREBOFREECICHSHMMT B L UEESH T OGEENEIZEERELIZR
oot

4, #EEER (Tables 11, 12, Appendices 19, 20)
BEFRAB LI CEESHBEZEBEL T, HEERICEFRELELIRBD N1,

5. R#BZE (Tables 13, 14, Appendices 21, 22)

#EHBT B L UEEHMAFTOREIZBWT, EREFRCFERELERD LA
Mmot, 2B, HREHETORET, 150mgkg BOHD 1 ICCEEOEMISRD LI
7

8. ME#HAE (Tables 15, 16, Appendices 23, 24, &®&5 —# Appendices 31, 32)
BEHERTRORELSWT, #BHEREOLTCOROMO Y a o v K
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B LV 10mg/kg HOMO M/ MEICHEEREENRD bhviz, LoLAREL, Zhb
7o o ErERBLCOM/IMREOEIC, REEBERIIERO RN,

EEHERTROBREICBWVTE, ETEORLRLEREOEMENRD bR,
BREPEERTIRRIBDONARNWELTH -T2,

9. MIFAE(LFERZE (Tables 17, 18, Appendices 25, 26, & &7 —4# Appendices 31,
32)

BEHRMETROBREICEVT, 30 mekg U EHOMETERSEM L, FLE
BETHAT PV OABIUA Y DLIZOWT, I LOBTREELEZEREDSON
Bholed, BEILOEEZD L, REESBRENT, £/, 10 mgkg HOMT
MERFEIETHRO NS, AREEEORVWELTH- T,

EEHEKRTRICBWT, HHEL BERECBWTERLRELIIRD Do,

10.&)#% (Tables 19, 20, Appendices 27, 28)

T EITHRARBO-DREFELHE L BBV T, 10 mgke BEOHE 1 [T (8)
WER 516) LU 30 mgkg B 1 IETHOFERBBOHN-, 90 mgkg HED
M 2 PTTiE, FEOREIND 1 BT OB b7, 150 mgkg BOKETIE, BiBOKAE
£ 4EF 1 RICBDONT, 8ILDOFET FITHFIRRIZE > 150 mgkg DM
T, FMOFEERD 2 B NI ATEREOREIRD 3 RIZRD bz,

EFEFICBVT, 90 mekg BEDOHE 1 [ILICFORBIRHBBD i,

EEHRETRCRWT, gL CEFRRIIBO OhhoT,

11.23EEE (Tables 21, 22, Appendices 29, 30)

BRI TEHZIVT, 30 mgke #3570 90 mglkg OB CTEREDENEEOFE
{EEAFRD LA, AEMEBEMEIRO oh ol

(=148 HARIE TRRCZ I\ VT, 150 mgkg BEOHEN, BREHME TRICIIR D bied -8
HoxtEE, BR e ERS L OFHROMAA EROEKEZ R L.

HMEOIRRREEITIT, BRI oT,
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12 /B4R R (Tables 23, 24, Appendices 27, 28)

HEBRHEOREICERTAE(IX, MmO, A1, BRE, TR, Bt I U,
o+ 150, BEBIURE LAY CCHOSE B L ORI bk,

150 mg/kg B2\ T, MEREICATORIE, 81 B O R ¥ LEGBFAL, BE O LRIBFAL,
BROESE LG, MO BEMMERIT LEER, MIROZER, #io+_—KBo
M, BEOFFERAR L UCHEMROBIK, MELEORFRY, BICREFOR
FEN DN AT O & E 72 BRI SE I L U B M 2338 b7z, 30 mgkg 835 X U 90 mg/kg
BORELHAICBWVTS, HEBIZMORENSRDON, MORMRPECORE L HEESS
LEZ LI, 90 meglkg BOEBFEFI OB TIZIHORENRD b5, 90 mgkg LLF
DREI TNT 30 mg/kg BELL T OB ETEFICIIRBRMEICER T 2 RIZED b2 ds
27

10 mg/kg B CRLE LB ES 516 ORBMBEREITBVTEL, HLUSMNIBEL-
RO ONT, £, MICAMNRRELEILNE I —MEREIRLEE
RFEMREOBRENRD LI, BEBRICLIBAWTESET L HE I,

BBRHROBRE L IIBERLZBRBAERE AW SRR L LT, Moraikiias
BE (HR#) BIUBIRESELE, U0 LHENE - B, FRORIREE, %
NRFFIER L OB MEATARRRIER AN, RE OB ERLE, BWHOFEEERMEE, U
VoRREEIRE, TSR, REEREREL, REELERLS X CEELE, FRIR
DOEERE, BROBMTER, RO v REKRER L OFE0TERLED
WTRHEVWRRETED ORI,

F 7z, HOBROETALRAE EEM T N OMEOMAE NS L UBEER
LERNTR LBV REETRO LN, 150 megkg FIZBIT HRARPELORE
WCXHREE L EIEIRD O o7,

EEEK TEICBT, 08X 150 mg/kg BOMBEOR, #iE, RE, B,
Btds L OEAR, BED+ "G, BRI L URER L& NICMORE B L UITiROREMR
BEREORR, HRPECHERET IHREIBDOheh o7,
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£ B

2-7uE-2=tbrru 13O -LOREREEHERNT DIC, EWE
%% v MZ 0, 10, 30, 90 B XX 150 mg/kg/day DR T 28 ARIENKE L, &
NABEDO M E TS, 03 LT 150 mgkg/day THIES#KETHE 14 AFOR
FHMEZRI=VT 74 MEERBIZERE L7,

BREHMTOMET, 150 mgkg FED 12F 4 EAFLTHER S L ITBFLREDT-H
L 2o, T, 10 mgkg #PB L1030 mgkg HEDE 6 L 1 EAFET /13
8%, 90 mg/kg BED 6 [ICH 2 0T, 150 mgkg B0 12 L SEERETHE L L<IX
BIDREED 72 DRI oo T, BMIIRCTIANCEREHOET, BENRE, §F
REk, BB, RERET, BBRTE, RESBIUCHZEOBRREOCELSERD LN,
AEFTHBRERORT, EFERE, R TER L OMED—HIREDOEILIZRD
LT3, REFHREIZRBWT, FHARNLZEOFI MO RERLTE DRIED
BooniZ hb, BREOFRRIZMOE(ILLEEX LN, 235, #D 10 mgkg FH#D
10Ci%, MR A O®RE 29 BIZEET LR, BREBOET, REFERE, ERRERL
WO ERPRBDONT-DITET& BNHT, TRETREFFAREIBDOh 2otz
BIREHIZIY, BORGENED b, REMAGEREICRLV L, LS B I 72FT
REBdHond, £, MICSMHMRRELEBEZ ORI I — I HKEXRBLVEY
FRALERHIRS bh 3 BELRFRROBENED oI, UEORRPL, 20
B ORERIIREIC LD 6D L HET E N,

BEICXTHHERL LT, 150 mg/kg O T, RE 2 BOAZFERIBBO LN,

M iKELFERREIZIBNT, 30 mekg #LAEDHER X 1090 me/keg BELLEDHETHE
KOENEEER L, FEBRHEIRRLESL, EFRIAL S o THIEROH
EECHEBERIETLHALNTEY, ARBROBEROFED, RRIZLIEBOT
BEEETETER, L2L, 8%, EREOHBIERTAELD Z 832, #oE
FREOEBEEI LOT, KBRBOT MY UV ABLUN ) U AORBEE L REBOLE
TRAEZREZEZRO Lo b00, 90 mgkg U ELOBOBEFELH 5 L, EH
DOEEFITIIT P OAFEZR AV UV AOEEEZESFIBED NI, RCFALRD L
NTWLZ b, BRENT VADEENRRENI,

MEFLRIREIZRO T, FBRYERGICERT 5 L BON 3 EEIBO oo,
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2-70E-2-= buFun 3 U —AOEREIZONT, Ty MED LDsofEIX 180
mg/kgPB VT EE 307 mg/kg, M 342 mglkg F ME 25X T\WB, 7y M LD 90 B/
PREZEAFREGHRBRICBVT, 80 BLU 160 mgkg AR T, WLEESE, HREES
JUFECARDLN TS 2, SEORBRIZBNTH, HREER S WL EREENRE
»iohi,

EEHEETRICREWT, ZhoOEMMERITERL, FEBRMEOTHEERTED L
i, BEEHRETRICIT, 150 mgkg BEORET, HEBE JUBER LEOETERIT
IR EROBEEEZ T L., ZhboDOELiT, REHEMKTRIOIED 0T, gD
ZEIIRO o -7 2 &, EEHRE TR TY 160 mghkg OEEIIXREL Y
BEEZTRLTWZ E0b, ZhLOHREEROEUIIMEEDKEIZAEE L =R
DT, BEFHERIIVLVBDLEZ LN,

UEDFERNS, 227 uE-2-= bara-13VF—ADF vy b~0 28 HEKRE
BOBEICBWT, BTHORED 90 mgkg U LORIZ, siEOBTR, BREDOLE
BERE L UCBBMOEESE LRIBFARN 150 me/ke BEIZER D b, T 30 mg/kg B
FLEBIED b=, EFME (NOAEL) i3, #T 30 mg/kg/day, #T 10 mg/kg/day
LEEwmINT,

-14- Study No.06-107



X #R
1) Frear E.H,, et al, “Pesticide index” State College, PA, College Science
Pub. Vol 5, pp.30, 1976
2) Bryce D.M., et al, The activity and safety of the antimicrobial agent
Bronopol (2-bromo-2-nitropropan-1, 3-diol), J. Soc. Cosmet. Chem. 29,
3-24 (1978)
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Body weight change of male rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study
** . Significantly different from control at 1% level of probability.
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Fig.2 Body weight change of female rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study



Table 1 General conditions and mortality of male rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

Administration period Recovery period

. Dose (mg/kg/day) 0 10 30 90 150 0 150

General conditions Fate KA KR Total KA KA KA KEFD KA KR Total KR KR
(Clinical signs) Grade  No. of animals 6 6 12 6 6 6 4 3 5 12 6 5
Decrease in locomotor activity - 6 6 12 6 6 6 0 2 1 3 6 5
+ 0 0 ] 0 0 0 0 1 0 1 0 0
++ 0 0 0 0 0 0 0 0 4 4 0 0
+++ 0 0 0 0 0 ()] 4 0 0 4 0 0
Abnormal respiratory sound - 6 6 12 6 6 5 4 3 5 12 6 5
+ 0 0 0 0 0 1 0 0 0 0 0 0
Deep respiration - 6 6 12 6 6 6 2 3 5 10 6 5
+ 0 0 0 0 0 0 1 0 0 0 0 0
++ 0 0 0 0 0 0 1 0 0 0 0 0
Hypothermia - 6 6 12 6 6 6 0 3 5 8 6 5
+ 0 0 0 0 0 0 4 0 0 4 0 0
Salivation - 6 6 12 6 6 6 4 0 4 8 6 5
+ 0 0 0 0 0 0 0 3 1 4 0 0
Mortality (% ) 0 0 0 0 30 0 0

LOT-90 ON Apmig

KA : Killed by design at the end of administration period.
KR : Killed by design at the end of recovery period.

FD : Found dead.

KE : Killed in extreme.

+: Slight ; ++: Moderate ; +++ ; Severe.



L0T-90 "ON 4pmig

Table 2 General conditions and mortality of female rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

Administration period Recovery period
General conditions Dose (mg/kg/day) 0 10 30 90 150 0 150
Fate KA KR Total FD KA Total KE KA Total KE/FD KA Total KE/FD KA KR Total KR KR

(Clinical signs) Grade No. of animals 6 6 12 1 5 6 1 5 6 2 4 6 8 3 1 12 6 1
Decrease in locomotor activity —— 6 6 12 0 5 5 0 5 5 0 3 3 1 1 0 2 6 1
+ 0 0 ) 0 O 4] 0o 0 0 1 1 2 1 2 0 3 0 0
++ 0 0 0 1 0 1 0 o 0 0 O 0 2 0 1 3 0 0
+++ 0 o0 0 0 O 0 1 0 1 1 0 1 4 0 O 4 0 0
Abnormal respiratory sound - 6 6 12 0 5 5 ¢ 5 5 2 4 6 7 1 1 9 6 1
+ 0 O 0 1 0 1 1 0 1 0 O 0 1 1 0 2 0 0
++ 0 o0 0 0 0 0 0 o 0 0 o0 0 0 1 0 1 0 0
Deep respiration - 6 6 12 0 5 5 0 5 5 2 4 6 2 3 1 6 6 1
+ 0 0 0 1 0 1 1 0 1 0 O 0 4 0 O 4 0 0
++ 0o 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0 0
Pale skin - 6 6 12 1 5 6 1 5 6 2 4 6 7 3 1 11 6 1
++ ¢ o (1) 0 O 0 0 0 0 0 O 0 1 0 ¢ 1 0 0
Hypothermia - 6 6 12 1 5 6 0 5 5 0 4 4 4 3 1 8 6 1
+ 0 0 0 0 0O 0 1 0 1 2 0 2 4 0 O 4 0 0
Ptosis - 6 6 12 1 5 6 1 5 6 2 4 6 3 2 1 6 6 1
+ 0 0 0 0 © 0 0 0 0 o 0 0 5 1 0 6 0 0
Salivation - 6 6 12 1 5 6 1 5 6 1 4 5 5 3 1 9 6 1
+ 0 0 0 0 9O 0 0 O 0 1 0 1 3 0 0 3 0 0
Rough fur it 6 6 12 1 5 6 1 5 6 2 4 6 7 3 1 11 6 1
+ ¢ ¢ 0 0 0 0 0 0 0 0O o0 0 1 ¢ 0 1 0 0
Mortality (% ) 0 17 17 33 67 0 0

KA : Killed by design at the end of administration period.
KR : Killed by design at the end of recovery period.

FD : Found dead.

KE : Killed in extreme.

+: Slight ; ++: Moderate ; +++; Severe.



Table 3-1

Incidence of clinical signs in detailed observation of male rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

{ Before the administration period )

Dose (mg/kg/day) 0 10 30 90 150
Items No. of animals 12 6 6 6 12
Reactivity on removal Normal 12 6 6 6 12
from the cage
Reactivity on handling Normal 12 6 6 6 12
Muscle tone Normal 12 6 6 6 12
Skin Normal 12 6 6 6 12
Fur Normal 12 6 6 6 12
Piloerection Not detected 12 6 6 6 12
Eye-nose discharge Not detected 12 6 6 6 12
Palpebral closure Not detected 12 6 6 6 12
Exophthalmos Not detected 12 6 6 6 12
Lacrimation Not detected 12 6 6 6 12
Salivation Not detected 12 6 6 6 12
Blotted fur in the lower Not detected 12 6 6 6 12
abdomen with urine
Blotted fur around anus Not detected 12 6 6 6 12
with feces
Vocalization Not detected 12 6 6 6 12
Breathing Normal 12 6 6 6 12
Body position Normal 12 6 6 6 12
Convulsion Not detected 12 6 6 6 12
Tremor Not detected 12 6 6 6 12
Exploration Normal 12 6 6 6 12
Walk Normal 12 6 6 6 12
Abnormal behavior Not detected 12 6 6 6 12
Stereotypy Not detected 12 6 6 6 12
Urination Not detected or 1 12 6 6 5 12
2 or more 0 0 0 1 0
Color : Pale yellow 111 2/2 1”m 3/3 2/2
Defecation Not detected or 1 12 6 6 6 12
2 or more 0 0 0 0 0
Appearance:Normal - - - U1 3/3

Study No. 06-107



Table 3-2

Incidence of clinical signs in detailed observation of male rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

( On week 1 of the administration period )

Dose (mg/kg/day 0 10 30 90 150
Items No. of animals 12 6 6 6 9
Reactivity on removal Normal 12 6 6 6 9
from the cage
Reactivity on handling Normal 12 6 6 6 9
Muscle tone Normal 12 6 6 6 9
Skin Normal 12 6 6 6 9
Fur Normal 12 6 6 6 8
Poor(slight) 0 0 0 0 1
Piloerection Not detected 12 6 6 6 9
Eye-nose discharge Not detected 12 6 6 6 9
Palpebral closure Not detected 12 6 6 6 9
Exophthalmos Not detected 12 6 6 6 9
Lacrimation Not detected 12 6 6 6 9
Salivation Not detected 12 6 6 6 9
Blotted fur in the lower Not detected 12 6 6 6 9
abdomen with urine
Blotted fur around anus Not detected 12 6 6 6 9
with feces
Vocalization Not detected 12 6 6 6 9
Breathing Normal 12 6 6 6 9
Body position Normal 12 6 6 6 9
Convulsion Not detected 12 6 6 6 9
Tremor Not detected 12 6 6 6 9
Exploration Normal 12 6 6 6 9
Walk Normal 12 6 6 6 9
Abnormal behavior Not detected 12 6 6 6 9
Stereotypy Not detected 12 6 6 6 9
Urination Not detected or 1 11 6 6 6 9
2 or more 1 0 0 0 0
Color: Pale yellow 2/2 -
Defecation Not detected or 1 11 6 6 6 9
2 or more 1 0 0 0 0
Appearance:Normal 1/1

Study No. 06-107



Table 3-3

Incidence of clinical signs in detailed observation of male rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

{ On week 2 of the administration period )

Dose (mgfkg/day 0 10 30 90 150

Items No. of animals 12 6 6 6 8
Reactivity on removal Normal 12 6 6 6 8

from the cage
Reactivity on handling Normal 12 6 6 6 8
Muscle tone Normal 12 6 6 6 8
Skin Normal 12 6 6 6 8
Fur Normal 12 6 6 6 8
Piloerection Not detected 12 6 6 6 8
Eye-nose discharge Not detected 12 6 6 6 8
Palpebral closure Not detected 12 6 6 6 8
Exophthalmos Not detected 12 6 6 6 8
Lacrimation Not detected 12 6 6 6 8
Salivation Not detected 12 6 6 6 8
Blotted fur in the lower Not detected 12 6 6 6 8
abdomen with urine
Blotted fur around anus Not detected 12 6 6 6 8
with feces

Vocalization Not detected 12 6 6 6 8
Breathing Normal 12 6 6 6 8
Body position Normal 12 6 6 6 8
Convulsion Not detected 12 6 6 6 8
Tremor Not detected 12 6 6 6 8
Exploration Normal 12 6 6 6 8
Walk Normal 12 6 6 6 8
Abnormal behavior Not detected 12 6 6 6 8
Stereotypy Not detected 12 6 6 6 8
Urination Not detected or 1 11 6 6 6 7
2 or more 1 0 0 0 1

Color: Pale yellow 3/3 11 171 313

Defecation Not detected or 1 10 6 6 5 7
2 or more 2 0 0 1 1

Appearance:Normal 2/2 - 1”1 1/1

Study No. 06-107



Table 3-4

Incidence of clinical signs in detailed observation of male rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

{ On week 3 of the administration pertod }

Dose (mg/kg/day 0 10 30 90 150
Items No. of animals 12 6 6 6 8
Reactivity on removal Normal 12 6 6 6 8
from the cage
Reactivity on handling Normal 12 6 6 6 8
Muscle tone Normal 12 6 6 6 8
Skin Normal 12 6 6 6 8
Fur Normal 12 6 6 6 8
Piloerection Not detected 12 6 6 6 8
Eye-nose discharge Not detected 12 6 6 6 8
Palpebral closure Not detected 12 6 6 6 8
Exophthalmos Not detected 12 6 6 6 8
Lacrimation Not detected 12 6 6 6 8
Salivation Not detected 12 6 6 6 8
Blotted fur in the lower Not detected 12 6 6 6 8
abdomen with urine
Blotted fur around anus Not detected 12 6 6 6 8
with feces

Vocalization Not detected 12 6 6 6 8
Breathing Normal 12 6 6 6 8
Body position Normal 12 6 6 6 8
Convulsion Not detected 12 6 6 6 8
Tremor Not detected 12 6 6 6 8
Exploration Normal 12 6 6 6 8
Walk Normal 12 6 6 6 8
Abnormal behavior Not detected 12 6 6 6 8
Stereotypy Not detected 12 6 6 6 8
Urination Not detected or 1 10 6 6 6 8
2 or more 2 0 0 0 0

Color: Pale yellow 3/3 - 2/2
Defecation Not detected or 1 12 6 6 6 8
2 or more 0 0 0 0 0

Appearance:Normal

Study No. 06-107



Table 3-5

Incidence of clinical signs in detailed observation of male rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

{ On week 4 of the administration period )

Dose (mg/kg/day 0 10 30 90 150
Items No. of animals 12 6 6 6 8
Reactivity on removal Normal 12 6 6 6 8
from the cage
Reactivity on handling Normal 12 6 6 6 8
Muscle tone Normal 12 6 6 6 8
Skin Normal 12 6 6 6 8
Fur Normal 12 6 6 6 8
Piloerection Not detected 12 6 6 6 8
Eye-nose discharge Not detected 12 6 6 6 8
Palpebral closure Not detected 12 6 6 6 8
Exophthalmos Not detected 12 6 6 6 8
Lacrimation Not detected 12 6 6 6 8
Salivation Not detected 12 6 6 6 8
Blotted fur in the lower Not detected 12 6 6 6 8
abdomen with urine
Blotted fur around anus Not detected 12 6 6 6 8
with feces
Vocalization Not detected 12 6 6 6 8
Breathing Normal 12 6 6 6 8
Body position Normal 12 6 6 6 8
Convulsion Not detected 12 6 6 6 8
Tremor Not detected 12 6 6 6 8
Locomotor activity Normal 12 6 6 6 8
Walk Normal 12 6 6 6 8
Abnormal behavior Not detected 12 6 6 6 8
Stereotypy Not detected 12 6 6 6 8
Urination Not detected or 1 12 6 6 6 8
2 or more 0 0 0 0 0
Color: Pale yellow 5/5 - 2/2 11 2/2
Defecation Not detected or 1 12 6 6 6 8
2 or more 0 0 0 0 0
Appearance:Normal n -

Study No. 06-107



Table 3-6 Incidence of clinical signs in detailed observation of male rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

( On week 1 of the recovery period )

Dose (mg/kg/day) 0 150
Items No. of animals 6 5
Reactivity on removal Normal 6 5
from the cage
Reactivity on handling Normal 6 5
Muscle tone Normal 6 5
Skin Normal 6 5
Fur Normal 6 5
Piloerection Not detected 6 5
Eye-nose discharge Not detected 6 5
Palpebral closure Not detected 6 5
Exophthalmes Not detected 6 5
Lacrimation Not detected 6 5
Salivation Not detected 6 5
Blotted fur in the lower Not detected 6 5
abdomen with urine
Blotted fur around anus Not detected 6 5
with feces
Vocalization Not detected 6 5
Breathing Normal 6 5
Body position Normal 6 5
Convulsion Not detected 6 5
Tremor Not detected 6 5
Exploration Normal 6 5
Walk Normal 6 5
Abnormal behavior Not detected 6 5
Stereotypy Not detected 6 5
Urination Not detected or 1 4 5
2 or more 2 0
Color: Pale yeliow 2/2 1/1
Defecation Not detected or 1 6 5
2 or more 0 0

Appearance:Normal

-10-
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Table 3-7 Incidence of clinical signs in detailed observation of male rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

( On week 2 of the recovery period )

Dose (mg/kg/day) 0 150
Items No. of animals 6 5
Reactivity on removal Normal 6 5
from the cage
Reactivity on handling Normal 6 5
Muscle tone Normal 6 5
Skin Normal 6 5
Fur Normal 6 5
Piloerection Not detected 6 5
Eye-nose discharge Not detected 6 5
Palpebrat closure Not detected 6 5
Exophthalmos Not detected 6 5
Lacrimation Not detected 6 5
Salivation Not detected 6 5
Blotted fur in the lower Not detected 6 5
abdomen with urine
Blotted fur around anus Not detected 6 5
with feces
Vocalization Not detected 6 5
Breathing Normal 6 5
Body position Normal 6 5
Convulsion Not detected 6 5
Tremor Not detected 6 5
Exploration Normal 6 5
Walk Normal 6 5
Abnormal behavior Not detected 6 5
Stereotypy Not detected 6 5
Urination Not detected or 1 4 5
2 or more 2 0
Color: Pale yellow 3/3 -
Defecation Not detected or 1 6 5
2 or more 0 0

Appearance:Normal

-11-
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Table 4-1

Incidence of clinical signs in detailed observation of female rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

{ Before the administration period )

Dose (mg/kg/day) 0 10 30 90 150

Items No. of animals 12 6 6 6 12
Reactivity on removal Normal 12 6 6 6 12

from the cage
Reactivity on handling Normal 12 6 6 6 12
Muscle tone Normal 12 6 6 6 12
Skin Normal 12 6 6 6 12
Fur Normal 12 6 6 6 12
Piloerection Not detected 12 6 6 6 12
Eye-nose discharge Not detected 12 6 6 6 12
Palpebral closure Not detected 12 6 6 6 12
Exophthalmos Not detected 12 6 6 6 12
Lacrimation Not detected 12 6 6 6 12
Salivation Not detected 12 6 6 6 12
Blotted fur in the lower Not detected 12 6 6 6 12
abdomen with urine
Blotted fur around anus Not detected 12 6 6 6 12
with feces

Vocalization Not detected 12 6 6 6 12
Breathing Normal 12 6 6 6 12
Body position Normal 12 6 6 6 12
Convulsion Not detected 12 6 6 6 12
Tremor Not detected 12 6 6 6 12
Exploration Normal 12 6 6 6 12
Walk Normal 12 6 6 6 12
Abnormal behavior Not detected 12 6 6 6 i2
Stereotypy Not detected 12 6 6 6 12
Urination Not detected or 1 12 6 6 6 12
2 or more 1] 0 0 0 0

Color: Pale yellow 11 - - 1/1 11

Defecation Not detected or 1 11 6 6 6 12
2 or more 1 0 0 0 0

Appearance:Normal 11 - U1

Study No. 06-107



Table 4-2

Incidence of clinical signs in detailed observation of female rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral texicity study

( On week 1 of the administration period )

Dose {(mg/kg/day) 0 10 30 90 150
Items No. of animals 12 6 6 6 8
Reactivity on removal Normal 12 6 6 6 8
from the cage
Reactivity on handling Normal 12 6 6 6 8
Muscle tone Normal 12 6 6 6 8
Skin Normal 12 6 ] 6 8
Fur Normal 12 6 6 6 8
Piloerection Not detected 12 6 6 6 8
Eye-nose discharge Not detected 12 6 6 6 8
Palpebral closure Not detected 12 6 6 6 8
Exophthalmos Not detected 12 6 6 6 8
Lacrimation Not detected 12 6 6 6 8
Salivation Not detected 12 6 6 6 8
Blotted fur in the lower Not detected 12 6 6 6 8
abdomen with urine
Blotted fur around anus Not detected 12 6 6 6 8
with feces
Vocalization Not detected 12 6 6 6 8
Breathing Normal 12 6 6 5 7
Severe panting with opened mouth 0 0 0 1 0
Slight panting 0 0 0 0 1
Body position Normal 12 6 6 6 8
Convulsion Not detected 12 6 6 6 8
Tremor Not detected 12 6 6 6 8
Exploration Normal 12 6 6 6 8
Walk Normal 12 6 6 6 8
Abnormal behavior Not detected 12 6 6 6 8
Stereotypy Not detected 12 6 6 6 8
Urination Not detected or 1 12 6 6 6 8
2 or more 4] 0 0 0 0
Color:Pale yellow 212 - - 11 -
Defecation Not detected or 1 12 6 6 8 7
2 or more 0 0 0 0 1
Appearance:Normal - - - 7
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Table 4-3

Incidence of clinieal signs in detailed observation of female rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

( On week 2 of the administration period )

Dose (mg/kg/day) 0 10 30 90 150

Items No. of animals 12 6 6 4 5
Reactivity on removal Normal 12 6 6 4 5

from the cage
Reactivity on handling Normal 12 6 6 4 5
Muscle tone Normal 12 6 6 4 5
Skin Normal 12 6 6 4 5
Fur Normal 12 6 6 4 5
Piloerection Not detected 12 6 6 4 5
Eye-nose discharge Not detected 12 6 6 4 5
Palpebral closure Not detected 12 6 6 4 5
Exophthalmos Not detected 12 6 6 4 5
Lacrimation Not detected 12 6 6 4 5
Salivation Not detected 12 6 6 4 5
Blotted fur in the lower Not detected 12 6 6 4 5
abdomen with urine
Blotted fur around anus Not detected 12 6 6 4 5
with feces

Vocalization Not detected 12 6 6 4 5
Breathing Normal 12 6 6 4 5
Body position Normal 12 6 6 4 5
Convulsion Not detected 12 6 6 4 5
Tremor Not detected 12 6 6 4 5
Exploration Normal 12 6 6 4 5
Walk Normal 12 6 6 4 5
Abnormal behavior Not detected 12 6 6 4 5
Stereotypy Not detected 12 6 6 4 5
Urination Not detected or 1 11 6 5 4 5
2 or more 1 0 1 0 0

Color:Pale yellow 1/1 - 1/1 - -

Defecation Not detected or 1 12 6 6 4 5
2 or more 0 0 0 0 0

Appearance:Normal

Study No. 06-107



Table 4-4

Incidence of clinical signs in detailed observation of female rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral foxicity study

{ On week 3 of the administration period )

Dose (mg/kg/day) 0 10 30 90 150

Items No. of animals 12 6 6 4 5
Reactivity on removal Normal 12 6 6 4 5

from the cage
Reactivity on handling Normal 12 6 6 4 5
Muscle tone Normal 12 6 6 4 5
Skin Normal 12 6 6 4 5
Fur Normal 12 6 6 4 5
Piloerection Not detected 12 6 6 4 5
Eye-nose discharge Not detected 12 6 6 4 5
Palpebral closure Not detected i2 6 6 4 5
Exophthalmos Not detected 12 6 6 4 5
Lacrimation Not detected 12 6 6 4 5
Salivation Not detected 12 6 6 4 5
Blotted fur in the lower Not detected 12 6 6 4 5
abdomen with urine
Blotted fur around anus Not detected 12 6 6 4 5
with feces

Vocalization Not detected 12 6 6 4 5
Breathing Normal 12 6 6 4 5
Body position Normal 12 6 6 4 5
Convulsion Not detected 12 6 6 4 5
Tremor Not detected 12 6 6 4 5
Exploration Normal 12 6 6 4 5
Walk Normal 12 6 6 4 5
Abnorma] behavior Not detected 12 6 6 4 5
Stereotypy Not detected 12 6 6 4 5
Urination Not detected or 1 12 6 5 4 5
2 or more 0 0 1 0 0

Color : Pale yellow - - 2/2 - -

Defecation Not detected or 1 12 6 6 4 5
2 or more 0 0 0 0 0

Appearance:Normal

-15-
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Table 4-5

Incidence of clinical signs in detailed observation of female rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

{ On week 4 of the administration period )

Dose (mg/kg/day) 0 10 30 90 150
Items No. of animals 12 6 5 4 5
Reactivity on remaoval Normal 12 6 5 4 5
from the cage
Reactivity on handling Normal 12 6 5 4 5
Muscle tone Normal 12 6 5 4 5
Skin Normal 12 6 5 4 4
Discoloration 0 0 0 0 1
Fur Normal 12 é 5 4 4
Poor(slight) 0 0 0 0 1
Piloerection Not detected 12 6 5 4 4
Almost whole hody 0 0 0 0 1
Eye-nose discharge Not detected 12 6 5 4 4
Moderate 0 0 0 1] 1
Palpebral closure Not detected 12 6 5 4 4
1/2 0 0 0 0 1
Exophthalmos Not detected 12 6 5 4 5
Lacrimation Not detected 12 6 5 4 5
Salivation Not detected 12 6 5 4 5
Blotted fur in the lower Not detected 12 6 5 4 5
abdomen with urine
Blotted fur around anus Not detected 12 6 5 4 5
with feces
Vocalization Not detected 12 6 5 4 5
Breathing Normal 12 5 5 4 4
Moderate panting 0 1 0 0 0
Severe panting with opened mouth 0 0 0 0 1
Body position Normal 12 6 5 4 5
Convulsion Not detected 12 6 5 4 5
Tremor Not detected 12 6 5 4 5
Exploration Normal 12 6 5 4 5
Walk Normal 12 6 5 4 5
Abnormal behavior Not detected 12 6 5 4 5
Stereotypy Not detected 12 6 5 4 5
Urination Not detected or 1 12 6 5 4 5
2 or more 0 0 0 0 0
Color:Pale yellow 11 1/1 - - 1/1
Defecation Not detected or 1 12 6 5 4 5
2 or more 0 0 0 0 0

Appearance:Normal
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Table 4-6 Incidence of clinical signs in detailed observation of female rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

{ On week 1 of the recovery period )

Dose (mg/kg/day) 0 150
Items No. of animals 6 1
Reactivity on removal Normal 6 1
from the cage

Reactivity on handling Normal 6 1
Muscle tone Normal 6 1
Skin Normal 6 1
Fur Normal 6 1
Piloerection Not detected 8 1
Eye-nose discharge Not detected 6 1
Palpebral closure Not detected 6 1
Exophthalmos Not detected 6 1
Lacrimation Not detected 6 1
Salivation Not detected 6 1
Blotted fur in the lower Not detected 6 1
abdomen with urine
Blotted fur around anus Not detected 6 1
with feces
Vocalization Not detected 6 1
Breathing Normal 6 1
Body position Normal 6 1
Convulsion Not detected 6 1
Tremor Not detected 6 1
Exploration Normal 6 1
Walk Normal 6 1
Abnormal behavior Not detected 6 1
Stereotypy Not detected 6 1
Urination Not detected or 1 6 1

2 or more 0 0

Color: Pale yellow 1
Defecation Not detected or 1 6 1

2 or more 0 0

Appearance:Normal
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Table 4-7 Incidence of clinical signs in detailed observation of female rats treated with
2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

{ On week 2 of the recovery period )

Dose (mg/kg/day) 0 150

Ttems No. of animals 6 1
Reactivity on removal Normal 6 1

from the cage
Reactivity on handling Normal 6 1
Muscle tone Normal 6 1
Skin Normal 6 1
Fur Normal 6 1
Piloerection Not detected 6 1
Eye-nose discharge Not detected 6 1
Palpebral closure Not detected 6 1
Exophthalmos Not detected 6 1
Lacrimation Not detected 6 1
Salivation Not detected 6 1
Blotted fur in the lower Not detected 6 1
abdomen with urine
Blotted fur around anus Not detected 6 1
with feces

Vocalization Not detected 6 1
Breathing Normal 6 1
Body position Normal 6 1
Convulsion Not detected 6 1
Tremor Not detected 6 1
Exploration Normal 6 1
Walk Normal 6 1
Abnormal behavior Not detected 6 1
Stereotypy Not detected 6 1
Urination Not detected or 1 6 1
2 or more 0 0

Color:Pale yellow - -

Defecation Not detected or 1 6 1
2 or more 0 0

Appearance:Normal
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Table 5-1 Incidence of responses in the sensory/reflex function test of male rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

< On week 4 of the administration period >

Dose (mg/kg/day) 0 10 30 90 150
Items No. of animals examined 6 6 6 6 6
Eye sight reaction Normal 6 6 6 6 6
Hearing reaction Normal 6 6 6 6 6
Sense of touch reaction Normal 6 6 6 6 6
Pain reaction Normal 6 6 6 6 6
Pupil reflex Normal 6 6 6 6 6
Righting reflex Normal 6 6 6 6 6




Table 5-2 Incidence of responses in the sensory/reflex function test of male rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

< On week 2 of the recovery period >
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Dose (mg/kg/day) 0 150
Items No. of animals examined 6 5
Hearing reaction Normal 6 5
Eye sight reaction Normal 6 5
Sense of touch reaction Normal 6 5
Pain reaction Normal 6 5
Pupil reflex Normal 6 5
Righting reflex Normal 6 5




Table 6-1 Incidence of responses in the sensory/reflex function test of female rats treated with
2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

< On week 4 of the administration period >
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Dose (mg/kg/day) 0 10 30 90 150

Items No. of animals examined 6 6 5 4 5
Eye sight reaction Normal 6 6 5 4 5
Hearing reaction Normal 6 6 5 4 5
Sense of touch reaction Normal 6 6 5 4 5
Pain reaction Normal 6 6 5 4 5
Pupil reflex Normal 6 6 5 4 5
Righting reflex Normal 6 6 5 4 4
Slightly late reflex 0 0 0 0 1




Table 6-2 Incidence of responses in the sensory/reflex function test of female rats treated with

2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

< On week 2 of the recovery period >
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Dose (mg/kg/day) 0 150
Items No. of animals examined 6 1
Eye sight reaction Normal 6 1
Hearing reaction Normal 6 1
Sense of touch reaction Normal 6 1
Pain reaction Normal 6 1
Pupil reflex Normal 6 1
Righting reflex Normal 6 1




Table 7-1 Grip strength and motor activity of male rats treated with
2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

( On week 4 of the administration period )

Dose No. of Grip strength (g) Motor activity (counts)
(mg/kg/day) animals Forelimb Hindlimb 0~60min.

0 6 607 375 12887
x 64 + 81 + 3934
‘o 10 6 620 399 14467
ol + 103 £ 66 + 2026
30 6 656 358 9973
+ 111 + 61 + 3813
90 6 600 361 12816
+ 184 + 79 + 4672
150 6 488 394 13383
+ 89 + 84 + 4105

Each value is exprssed as meantS.D.
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Table 7-2 Grip strength and motor activity of male rats treated with
2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

{ On week 2 of the recovery period }

Dose No. of Grip strength (g) Motor activity (counts)
(mg/kg/day) animals Forelimb Hindlimb 0~60min.
0 6 748 377 12920
x 292 + 58 + 3137
150 5 528 403 14258
+ 85 + 63 + 2348

Each value is exprssed as meantS.D.



Table 8-1 Grip strength and motor activity of female rats treated with
2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

( On week 4 of the administration period )

Dose No. of Grip strength (g) Motor activity (counts)
(mg/kg/day) animals Forelimb Hindlimb 0~60min.
0 6 558 319 13673
+ 108 + 43 + 2211
o 10 6 541 297 135563
v + 50 + 55 + 2472
30 5 511 261 13528
+ 42 + 26 x 1304
90 4 573 278 14841
+ 70 + 28 + 2356
150 5 590 306 13272
+ 92 + 115 + 6301

Each value is exprssed as meantS.D.
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Table 8-2 Grip strength and motor activity of female rats treated with
2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

{ On week 2 of the recovery period )

Dose No. of Grip strength (g) Motor activity (counts)
(mg/kg/day) animals Forelimb Hindlimb 0~60min.
0 6 660 316 16343
= 107 + 57 * 1423
150 1 747 385 19054
+ + +

Each value is exprssed as meantS.D,
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Table 9 Body weight of male rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

(&)
Day of the administration period Day of the recovery period
Dose Gain Gain
(mg/kg/day) 1 2 7 14 21 28 1~28 0 7 14 0~14
0 158 165 210 271 321 359 202 358 388 415 58
+ 6 + 7 + 13 + 24 + 34 + 39 + 34 + 46 + 49 + 51 + 13
12) (12) 12) (12) (12) (12) (12) (6) (6) (6) (6)
10 157 165 208 265 309 340 183
= 3 + 4 + 7 = 21 + 30 + 37 + 36
(6) (6) (6) (6) (6) (6) (6)
30 160 167 206 261 306 332 172
+ 5 + 6 + 8 = 15 + 20 + 25 + 26
(6) (6) (6) (6) (6) ) (6)
90 156 162 203 263 316 346 190
+ 7 + 8 + 10 + 11 + 17 + 26 + 23
(6 (6) (6) ®) (6) (6) ©)
150 159 1563 ** 191 262 309 338 180 333 361 390 57
+ 5 + 12 + 34 + 14 = 17 x 15 + 13 + 13 = 17 + 21 = 10
(12) (12) ) ® ® ® ® (5) (%) (5) (5)

Each value is expressed as meantS.D.
(n) : No. of animals.
** . Significantly different from control at 1% level of probability.
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Table 10 Body weight of female rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

(8)
Day of the administration period Day of the recovery period
Dose Gain Gain
(mg/kg/day) 1 2 7 14 21 28 1~28 0 7 14 0~14
0 140 143 163 186 209 225 85 221 232 241 20
+ 6 = 5 £ 9 + 12 + 15 + 16 + 11 + 15 + 18 + 18 + 7
(12) (12) (12) (12) (12) (12) (12) (6) ®) ® (6)
10 142 145 164 186 209 212 70
+ 4 + 6 + 11 + 16 + 21 + 22 + 19
(6) ® 6 6 (6) ® ®
30 141 147 169 194 209 224 84
% 5 + 6 + 8 + 15 + 15 + 20 + 16
(6) (6) 6 6) 6 6] (6]
90 141 139 156 191 210 231 90
+ 5 + 9 +£ 19 + 9 + 7 + 13 + 12
6) ©) (5) 4) ) 4) 4
150 141 137 157 192 2156 216 73 235 245 2558 20
* 4 + 11 + 18 + 12 £ 15 = 34 + 35
(12) (12) 6] )] (5 ® 6)) @ e)) (D 0y

Each value is expressed as mean+S.D.
(n) : No. of animals.
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Table 11 Food consumption of male rats treated with 2-bromo-2-nitro-1,3-propanediol
in the repeated dose 28-day oral toxicity study

( g/rat/day)
Dose Week of the administration period Week of the recovery period
(mg/kg/day) 1 2 3 4 1 2
0 28 31 33 34 35 33
£ 4 + 3 = 5 + 4 + 2 + 2
(12) (12) (12) (12) (6) (6)
10 28 31 32 34
£ 2 + 3 + 4 + 4
(6) (6) (6) (6)
30 27 30 30 31
+ 2 + 4 + 3 + 3
®) © © ()]
90 28 31 33 32
+ 3 + 2 + 2 + 4
(6) (6) ) (6)
150 27 32 32 33 33 34
+ 8 x 3 + 2 + 3 x 2 + 2
) ® ® ® () (5

Each value is expressed as mean+S.D.
(n) : No. of animals.
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Table 12 Food consumption of female rats treated with 2-bromo-2-nitro-1,3-propanediol
in the repeated dose 28-day oral toxicity study

(gfrat/day )
Dose Week of the administration period Week of the recovery period
(mg/kg/day) 1 2 3 4 1 2
0 20 22 23 22 24 23
= 3 £ 3 + 2 + 2 + 2 + 3
(12) (12) (12) (12) ® ®)
10 21 21 23 23
£ 3 + 4 + 4 + 4
(6) (6) ()] 6)
30 23 21 25 24
+ 1 £ 2 + 3 + 2
(6) (6) (6) (5)
90 22 23 25 25
+ 3 £ 2 £ 3 + 1
(6) 4 (4) 4)
150 21 25 24 20 24 27
+ 3 + 2 + 4 + 9
8 ) () (5) (1 1)

Each value is expressed as mean+S.D.
(n) : No. of animals.
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Table 13-1

< On week 4 of the administration period >

Urinary findings of male rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

Dose  No. of Color Cloudy pH Protein
animals
(mg/kgiday) PY C - 1+ 60 65 70 75 80 85 — £ 1+ 2+ 3+
0 6 6 6 3 3 3 3
10 6 6 6 6 1 5
30 6 6 6 1 4 1 1 5
90 6 6 6 3 1 2 3 3
150 6 6 6 1 3 1 1 2 4
Dose  No. of Glucose Ketone body Occult blood Urobilinogen Bilirubin
{mg/kg/day) animals — + 1+ 2+ - £ 1+ 2+ - £ 1+ 2+ 3+ 01 1 2 - 1+ 2+
0 6 6 1 5 6 6 6
10 6 6 3 3 6 6 6
30 6 6 3 3 6 6 6
90 6 6 6 6 6 6
150 6 6 2 4 5 1 6 6

Color :PY(pale yellow), C(colorless)
Cloudy : —(negligible), 1+ (cloudy)

Protein : —(negligible), +(15~30mg/dL), 1+ (30mg/dL), 2+(100mg/dL), 3+(300mg/dL)
Glucose : —(negligible), +(0.1g/dL), 1+ (0.25g/dL), 2+(0.5g/dL)
Ketone body : —(negligible), +(5mg/dL,), 1+ (15mg/dL), 2+(40mg/dL)
Occult blood : —(negligible), £(trace), 1+ (slight), 2+(moderate), 3+(severe)

Urobilinogen : Ehrlich unit/dL,

Bilirubin : —(negligible), 1+ (slight), 2+(moderate)
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Table 13.-2 Urinary findings of male rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

< On week 2 of the recovery period >

Occult blood

Dose No. of Color Cloudy
animals
(mg/kg/day) PY C ~ 1+ 6.0 6.5
0 6 6 6
150 5 5 5
Dose  No. of Glucose Ketone body
(mg/kg/day) animals — + 1+ 2+ — + 1+ 2+
0 6 6 6
150 5 5 5

Color :PY(pale yellow), C(colorless)
Cloudy : —(negligible), 1+ (cloudy)

Protein : —(negligible), +(15~30mg/dL), 1+ (30mg/dL), 2+(100mg/dL), 3+(300mg/dL)

Glucose : —(negligible), £(0.1g/dL), 1+ (0.25g/dL), 2+(0.5g/dL)
Ketone body : —(negligible), +(5mg/dL), 1+ (15mg/dL), 2+(40mg/dL)
Occult blood : —(negligible), £(trace), 1+ (slight), 2+(moderate)
Urobilinogen : Ehrlich unit/dL

Bilirubin : —(negligible), 1+ (slight), 2+(moderate)
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Table 14-1 Urinary findings of female rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

< On week 4 of the administration period >

Dose  No. of Color Cloudy pH Protein
animals
(mg/kg/day) PY C - 1+ 60 65 70 75 80 85 — + 1+ 2+ 3+
0 6 6 6 2 4 2 4
10 6 6 6 1 1 4 2 3 1
30 5 5 5 2 1 2 1 4
90 4 4 4 2 2 4
150 5 5 5 1 3 1 4 1
Dose  No. of Glucose Ketone body Occult blood Urobilinogen Bilirubin
{mg/kg/day) animals — + 1+ 2+ = + 1+ 2+ - + 1+ 2+ 0.1 1 2 — 1+ 2+
0 6 6 5 1 6 6 6
10 6 6 4 2 6 6 6
30 5 5 3 2 5 5 5
90 4 4 3 1 4 4 4
150 5 5 2 3 5 5 5

Color :PY(pale yellow), C(colorless)

Cloudy : —(negligible), 1+ (cloudy)

Protein : —(negligible), £(15~30mg/dL), 1+ (30mg/dL), 2+(100mg/dL), 3+(300mg/dL)
Glucose : —(negligible), +(0.1g/dL), 1+ (0.25g/dL), 2+(0.5g/dL)

Ketone body : — (negligible), +(5mg/dL), 1+ (15mg/dL), 2+(40mg/dL)

Occult blood : — (negligible), £(trace), 1+ (slight), 2+(moderate)

Urobilinogen : Ehrlich unit/dL

Bilirubin : — (negligible), 1+ (slight), 2+(moderate)
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Table 14-2 Urinary findings of female rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

< On week 2 of the recovery period >

Dose  No. of Color Cloudy pH Protein
animals
(mg/kg/day) PY C - 1+ 60 65 70 75 80 8.5 — + 1+ 2+ 3+
0 6 6 6 1 5 3 3
150 1 1 1 1 1
Dose  No. of Glucose Ketone body Occult blood Urobilinogen Bilirubin
{mg/kg/day) animals — + 1+ 2+ — + 1+ 2+ - + 1+ 2+ 0.1 1 2 - 1+ 2+
0 6 6 6 6 6 6
150 1 1 1 1 1 1

Color :PY(pale yellow), C(colorless)

Cloudy : —(negligible), 1+ (cloudy)

Protein : —(negligible), £(15~30mg/dL), 1+ (30mg/dL), 2+(100mg/dL), 3+(300mg/dL)
Glucose : —(negligible), +(0.1g/dL), 1+ (0.25g/dL), 2+(0.5g/dL)

Ketone body : —(negligible), +(5mg/dL), 1+ (15mg/dL), 2+(40mg/dL)

Occult blood : — (negligible), +(trace), 1+ (slight), 2+(moderate)

Urobilinogen : Ehrlich unit/dL

Bilirubin : —(negligible), 1+ (slight), 2+(moderate)
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Table 15-1 Hematological findings of male rats treated with 2-bromo-2-nitro-1,3-propanediol
in the repeated dose 28-day oral toxicity study

< At end of the administration period >

Dose No. of RBC Hb Ht MCV MCH MCHC Ret. PT
(mg/kg/day) animals Q0% L) (g/dL) (%) (fL) (rg) (%) (%0) (sec)
0 6 764 15.1 45.9 60 19.8 33.0 28.8 12.8
+ 45 + 09 + 23 + 1 + 04 = 05 + 7.8 + 04
10 6 773 15.3 46.7 61 19.9 32.8 24.0 12.9
x 31 + 086 + 20 E 2 + 04 + 06 + 51 x 04
30 6 794 15.6 47.2 60 19.6 33.0 21.0 13.0
+ 36 + 0.6 + 1.2 E3 1 + 03 + 05 + 46 £ 0.3
90 6 800 15.3 46.6 59 19.1 32.7 24.0 12.9
+ 33 + 05 + 1.2 + 2 + 0.7 + 03 + 68 + 03
150 3 791 14.9 45.2 57 18.8 32.9 289 12.7
FY 19 + 0.7 + 1.8 + 3 + 12 x 06 + 113 +x 03
Dose No. of APTT Plat. WBC Differential leukocyte counts (%)
(mg/kg/day) animals (sec) 104 L) 10%u 1) Baso. Eosin. Neutro. Lymph. Mono.
0 6 20.2 124 70 0.0 0.6 13.7 84.0 1.7
+ 14 + 10 * 16 £+ 0.0 = 02 + 3.1 + 33 + 0.6
10 6 20.3 117 60 0.0 1.0 18.1 79.4 1.6
+ 28 + 17 * 11 + 0.0 x 04 + 6.8 + 6.7 £ 02
30 [ 20.5 126 60 0.0 0.8 17.4 80.4 1.5
+ 1.1 + 15 EY 16 + 0.0 £ 03 + 56 £ 5.6 + 05
90 6 185 142 58 0.0 0.9 188 78.7 1.7
+ 12 + 14 + 21 = 0.0 + 04 + 39 * 3.7 + 05
150 3 19.0 135 55 0.0 0.8 16.6 80.8 1.9
+ 08 + 8 £ 17 + 0.0 + 06 + 1.4 + 02 + 0.6

Each value is expressed as meantS.D.
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Table 15-2

in the repeated dose 28-day oral toxicity study

< At end of the recovery period >

Hematological findings of male rats treated with 2-brome-2-nitro-1,3-propanediol

Dose No. of RBC Hb Ht MCV MCH MCHC Ret. PT
(mg/kg/day) animals (10%u 1) (g/dL) (%) (fL) (pg) (%) (%0) (sec)
0 6 851 16.0 47.8 56 18.8 33.4 21.5 12.5
+ 47 + 0.4 + 0.7 2 + 0.7 +x 05 + 29 + 02
150 5 872 15.6 46.8 54 17.8 * 33.3 19.8 12.5
+ 23 + 0.3 + 13 2 + 05 + 05 + 3.6 + 02
Dose No. of APTT Plat. WBC Differential leukocyte counts (%)
(mg/kg/day) animals (sec) (10% 1 L) (10%u L) Baso. Eosin. Neutro. Lymph. Mona.
0 6 20.1 124 78 0.0 1.3 17.4 79.1 2.2
+ 24 + 21 ES 14 0.0 + 05 + 39 + 3.7 + 05
150 5 19.5 125 74 0.0 1.4 158 80.2 2.6
+ 07 + 8 + 20 0.0 + 04 + 27 + 26 + 1.0

Each value is expressed as meantS.D.

* ; Significantly different from control at 5% level of probability.
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Table 16-1

< At end of the administration period >

Hematological findings of female rats treated with 2-bromo-2-nitro-1,3-propanediol
in the repeated dose 28-day oral toxicity study

Dose No. of RBC Hb Ht MCV MCH MCHC Ret. PT

(mg/kg/day) animals (10% 1 L) (g/dL) (%) (fL) (pg) (%) {%0) (sec)
0 6 757 14.8 44.0 58 19.6 33.7 18.5 13.5
+ 63 * 0.9 + 28 + 2 + 0.5 + 0.2 + 4.9 + 03

10 5 778 15.3 45.5 59 19.7 33.7 12.8 12.7 *
+ 58 + 06 + 18 + 3 + 09 + 03 + 4.5 £ 02

30 5 736 14.7 43.9 60 20.0 33.6 16.2 12,1 **
+ 36 = 09 + 29 + 3 + 07 + 05 * 2.0 x 03

90 4 738 14.3 42.7 58 19.3 33.3 17.2 12,4 **
+ 53 * 06 + 14 + 3 £ 0.7 = 05 + 6.4 = 0.2

150 3 711 14.2 42,1 59 19.9 33.7 16.4 12.6 *
+ 28 £ 03 = 0.7 + 3 + 08 £ 03 + 3.7 £ 0.8
Dose No. of APTT Plat. WBC Differential leukocyte counts (%)

{mg/kg/day) animals (sec) (10*uL) (10% 1z L) Baso. Eosin. Neutro. Lymph, Monao.
0 8 17.8 128 50 0.0 1.0 14.5 82.7 1.8
+ 17 + 17 F i5 + 00 + 0.4 +* 26 + 25 + 03
10 5 17.1 105 * 40 0.0 1.0 13.9 83.7 1.3
+ 0.4 + 6 + 11 + 00 x 0.2 + 52 E3 5.6 = 04
30 5 18.0 117 52 0.0 1.5 15.1 81.7 1.6
+ 23 + 12 + 13 + 00 + 06 + 59 * 6.4 £ 0.4
90 4 18.4 124 58 0.0 1.5 15.4 81.3 1.9
+ 11 + 7 * 28 + 0.0 + 04 + 48 + 4.6 + 0.2
150 3 16.6 126 47 0.0 0.8 11.0 86.6 1.6
+ 07 + 4 + 16 + 00 + 0.2 + 06 + 0.6 = 0.8

Each value is expressed as meantS.D,

* : Significantly different from control at 5% level of probability.
** . Significantly different from control at 1% leve! of probability.
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Table 16-2

in the repeated dose 28-day oral toxicity study

< At end of the recovery period >

Hematological findings of female rats treated with 2-bromo-2-nitro-1,3-propanediol

Dose No. of RBC Hb Ht MCV MCH MCHC Ret. PT
{mg/kg/day) animals (10%u L) (g/dL) (%) (fL) (rg) (%) (%a) (sec)
0 6 800 15.2 44.8 56 19.0 34.0 24.3 12.7
* 27 + 04 + 1.1 + 2 + 06 + 03 ES 4.9 + 0.2
150 1 762 14.8 43.9 58 19.4 33.7 18.1 13.5
Dose No. of APTT Plat. WBC Differential leukocyte counts (%)
(mg/kg/day) animals (sec) (10" u L) 0% u L) Baso. Eosin. Neutro. Lymph. Mono.
0 6 15.6 124 47 0.0 2.2 18.9 77.2 1.7
+ 1.2 + 18 + 12 + 00 + 1.2 + 54 * 6.8 + 1.3
150 1 16.1 127 52 0.0 1.4 17.9 79.9 0.8

Each value is expressed as meantS.D.
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Table 17-1

C At end of the administration period >

Blood bitochemical findings of male rats treated with 2-bromo-2-nitro-1,3-propanediol
in the repeated dose 28-day oral toxicity study

Dose No. of LDH AST ALT ALP v -GTP T.P. Alb, AIG T-Cho. T.G.
(mg/kg/day) animals (U/L) {IU/L) (TU/L) {IU/L) (IU/L) (g/dL) (g/dL) (mg/dL) (mg/dL)
0 8 321 74 38 739 0.44 5.41 2.50 0.86 63 45
+ 109 + 5 + 3 + 126 + 0.22 + 0.28 + 0.15 * 0.03 *x 17 *= 20
10 6 370 84 42 766 0.47 5.58 2.68 0.93 66 48
+ 150 + 23 + 16 + 108 + 0.43 = 0.27 = 0.29 + 0.14 = 11 = 22
30 6 536 86 38 783 0.40 5.59 2.79 1.00 64 46
= 226 + 18 + 8 + 189 + 0.21 + 0.16 + 0.11 + 0.06 + 12 = 19
90 6 449 84 32 688 0.59 5.33 2.58 0.94 71 52
+ 121 + 16 + 5 + 86 + 0.26 + 0.34 + 0.37 + 0.15 + 8 + 11
150 3 465 82 29 720 0.38 5.35 2.54 0.91 72 65
+ 108 + 6 + 2 E 86 + 0.26 = 0.23 + 0.28 E 0.11 = 26 %= 5
Dose No. of Glu. BUN Crea. T-Bil. Ca P Na K Ci
(mg/kg/day) animals (mg/dL) (mg/dL) (mg/dL) {mg/dL) (mg/dL) {mg/dL) {mEq/L) {mEq/L) (mEq/L)
0 6 157 16.4 0.39 0.36 10.1 8.4 145 4,42 102
+ 24 F3 3.4 + 0.04 + 0.05 + 0.6 + 04 + 3 + 0.31 + 2
10 6 135 15.7 0.36 0.39 10.4 8.9 147 4.56 105
+ 13 F3 2.2 + 0.01 + 0.02 +£ 03 + 05 * 3 % 0.61 + 3
30 6 142 115 0.36 0.39 10.3 8.4 144 4.82 112
+ 14 + 3.0 + 0.02 + 0.06 = 0.3 + 0.4 + 1 E 0.33 * 2
90 6 136 13.7 0.37 0.37 9.9 8.9 145 4.89 138 **
+ 12 * 45 + 0.02 + 0.05 + 05 + 0.9 + 1 + 0.29 + 3
150 3 144 14.0 0.41 0.34 9.8 8.1 145 4.77 165 **
+ 14 + 3.3 = 0.03 + 0,07 + 0.3 + 1.1 E 1 ES 0.42 ES 9

Each value is expressed as meantS.D.

* : Significantly different from control at 5% level of probability
** . Significantly different from control at 1% level of probability
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Table 17-2 Blood biochemical findings of male rats treated with 2-bromo-2-nitro-1,3-propanediol
in the repeated dose 28-day oral toxicity study

< At end of the recovery period >

Dose No. of LDH AST ALT ALP y -GTP T.P. Alb, A/G T-Cho. T.G.
(mg/kg/day) animals {IU/L) (IU/L) (IU/L) (TU/L) (1U/L) (g/dL) (g/dL) (mg/dL) (mg/dL)
0 6 329 72 37 557 0.26 5.27 2.57 1.06 61 57
+ 105 + 16 + 7 + 149 + 0.22 + 1.02 + 0.59 0.56 + 13 + 27
150 5 489 79 35 660 0.20 5.74 2.74 0.91 55 587
+ 196 E 9 + 5 + 136 + 0.09 + 0.11 + 0.09 0.03 + 10 + 23
Dose No. of Glu. BUN Crea. T-Bil. Ca P Na K Cl
(mg/kg/day) animals (mg/dL) {mg/dL) (mg/dL) (mg/dL) (mg/dL} (mg/dL) (mEq/L) (mEq/l) (mEq/L)
0 6 144 18.5 0.41 0.34 9.7 73 143 4.63 106
+ 32 + 2.3 + 0.06 + 0.08 +x 20 + 1.3 + 5 0.21 + 3
150 5 150 15.8 0.44 0.37 10.8 8.1 141 5.15 ** 107
+ 12 + 2.0 + 0.03 + 0.08 £ 03 + 03 + 05 0.30 * 1

Each value i3 expressed as meantS.D.
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Table 18-1

< At end of the administration period >

Blood biochemical findings of female rats treated with 2-bromo-2-nitro-1,3-propanediol
in the repeated dose 28-day oral toxicity study

Dose No. of LDH AST ALT ALP v -GTP T.P. Alb, A/IG T-Cho. T.G.
(mg/kg/day) animals (TU/L) {U/L) (IU/L) (IU/L) (U/L) (g/dL) (g/dL) {mg/dL) (mg/dL)
0 8 495 76 29 475 0.83 5.77 2.98 1.07 70 23
+ 186 + 10 + 5 £ 97 + 0.29 £ 0.24 + 0.22 + 0,10 + 16 *+ 7
10 5 370 70 27 406 1.12 5.55 2.49 0.90 85 15
+ 76 £ 16 + 10 + 78 * 0.46 + 0.32 = 1.03 = 0.43 £ 24 + 2
30 5 497 72 28 400 0.97 5.45 2.70 0.98 81 35
+ 233 = 11 + 6 + 96 + 0.52 + 0.89 + (.68 + 0.20 = 11 x 17
90 4 503 64 25 363 1.14 5.50 2.85 1.07 78 45
+ 458 + 11 + 2 + 137 + 0.61 + 0.46 + 0.40 + (.15 + 7 = 11
150 3 330 75 31 283 0.89 5.54 2.94 1,13 82 32
+ 30 +* 16 + 6 + 39 + (.66 + 0.29 + 0.18 = 0.02 ES 4 E] 7
Dose No. of Glu. BUN Crea. T-Bil. Ca P Na K Cl
(mg/kg/day) animals {mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) {mEq/L) (mEq/L) {mEq/L)
0 6 136 12.8 0.41 0.28 10.3 7.7 146 4.54 105
+ 11 + 1.9 + 0.04 + 0.01 + 04 + 0.6 + 2 + 0.30 % 3
10 5 101 ** 14.6 0.68 0.25 9.3 8.0 148 4.84 108
+ 20 + 4.1 + 0.60 + 0.04 + 22 + 1.8 + 3 + 033 + 2
30 5 125 12.8 0.39 0.27 9.9 7.6 148 4.81 115 **
ES 20 + 8.9 + 0.05 + 0.05 E 1.5 + 13 E3 3 + 0.33 * 4
90 4 132 15.9 1.73 0.25 10.2 8.2 145 4,73 139 **
+ 3 + 2.2 + 2.66 + 0.01 = 0.7 + 0.7 + 3 + 0.86 + 3
150 3 121 13.9 0.37 0.27 10.1 8.1 144 4.18 160 **
+ 10 + 1.8 + 0.02 + 0.02 x 05 + 05 + 1 + 0.37 + 8

Each value is expressed as meantS.D.

** . Significantly different from control at 1% level of probability
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Table 18-2 Blood biochemical findings of female rats treated with 2-bromo-2-nitro-1,3-propanediol
in the repeated dose 28-day oral toxicity study

< At end of the recovery period >

Dose No. of LDH AST ALT ALP v-GTP T.P. Alb, AIG T-Cho. T.G.
{mg/kg/day) animals (IU/L) (1U/L) (IU/L) (TU/L) (IU/L) (g/dL) (g/dL) (mg/dL) (mg/dl,)
0 6 434 81 45 333 0.89 6.36 3.25 1.05 76 27
+ 107 £ 22 + 28 + 57 + 0.51 + 0.36 + 0.32 + 0.10 + 12 F3 9
150 1 496 69 26 381 1.03 6.08 3.06 1.01 68 18
Dose No. of Glu. BUN Crea. T-Bil Ca P Na K Cl
(mg/kp/day) animals (mg/dL) (mg/dL) (mg/dL) (EgldL) (mg/dL) (mg/dL) (mEg/L) (mEq/L) (mEq/L)
0 6 124 15.8 0.54 0.34 10.8 73 142 4,27 107
+ 18 + 3.1 + 0.04 + 0.09 + 04 + 06 + 1 + 0.20 + 2
150 1 118 8.9 0.67 0.44 10.2 6.3 139 4.25 109

Each value is expressed as meantS.D.
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Table 19 Incidence of necropsy findings of male rats treated with 2-bromo-2-nitro-1,3-propanediol
in the repeated dose 28-day oral toxicity study

Organ : Findings Grade At end of the administration period At end of the
recovery period

Dose(mg/kg/day) 0 10 30 90 150 (¢] 150

Fate KA KA KA KA KE/FD KA KR KR

No.of animals 6 6 6 6 4 3 6 5

Lung : Reddish area - 6 6 6 5 4 3 6 5

+ 0 0 0 1 0 0 0 0

Kidney : Grayish area - 6 6 6 6 3 3 6 5

+ 0 0 0 0 1 0 0 0

KA : Killed by design at the end of administration period.
KR : Killed by design at the end of recovery period.

KE : Killed in exreme.

FD : Found dead.
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Table 20 Incidence of necropsy findings of female rats treated with 2-bromo-2-nitro-1,3-propanediol
in the repeated dose 28-day oral toxicity study

Organ : Findings Grade At end of the administration period At end of the
recovery period

Dose(mg/kg/day) 0 10 30 90 150 0 150

Fate KA FD KA KE KA KE/FD KA KE/FD KA KR KR

No.of animals 6 1 5 1 5 2 4 8 3 6 1

Lung : Reddish area - 6 0 5 0 5 1 4 6 3 6 1

+ 0 1 0 1 0 1 0 2 0 ¢] 0

Glandular : Reddish, mucosa - 6 1 5 1 5 2 4 5 3 6 1

stomach + 0 0 0 0 0 0 0 3 0 0 o

KA : Killed by design at the end of administration period.
KR : Killed by design at the end of recovery period.

KE : Killed in exreme.

FD : Found dead.
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Table 21-1 Absolute and relative organ weights of male rats treated with 2-bromo-2-nitro-1,3-propanediol

in the repeated dose 28-day oral toxicity study
< At end of the administration period >

Dose No.of Body Brain Thymus  Heart Liver Kidney Adrenal Spleen Testis Epididy- Pituitary Thyroid
Animals weight gland mis gland gland
(mg/kg/day) (® (® (® (® (8 (® (mg) () (® (8 (mg) (mg)
0 6 329 1.88 0.45 1.13 9.89 2.48 61.1 0.72 3.25 0.81 12.2 26.5
Absolute +36 +0.06 +0.08 +0.07 +1.56 +0.30 6.9 +0.06 +0.18 +0.05 +1.1 +1.6
10 6 325 1.89 0.44 1.04 8.80 2.57 54.7 0.68 3.10 0.75 11.0 25.1

£21 +0.04 +0.07 +0.14 +1.32 +0.25 +5.4 +0.11 =0.17 +0.07 +0.8 +5.0

30 6 302 1.88 0.40 1.01 8.33 2.32 56.9 0.59 3.09 0.75 10.3 * 24.0

=19 +0.03 +0.08 +0.05 +0.89 +0.18 +6.5 +0.05 +0.17 +0.09 +0.8 +4.8

90 6 311 1.94 0.41 1.09 9.16 2.46 55.3 0.62 3.02 0.73 10.6 * 24.8

+21 +0.06 +0.06 +0.07 +0.74 +0.25 *11.7 +0.12 +0.17 +0.07 +1.4 2.1

150 3 310 1.87 0.37 1.05 9.28 2.35 56.2 0.61 2.86 0.71 11.2 25.7
+16 0,08 +0.03 +0.11 £0.52 +0.16 +3.4 +0.06 +0.39 +0.05 +0.3 +3.7

0 6 329 0.58 0.14 0.35 3.00 0.75 18.6 0.22 1.00 0.25 3.7 8.2
Relative @ +36 +0.06 +0.02 +0.03 +0.17 +0.04 0.9 +0.02 +0.10 +0.02 =0.3 +1.0
10 6 3256 0.58 0.13 0.32 2.73 0.80 17.0 0.21 0.96 0.23 34 7.8

+21 +0.05 £0.02 +0.05 +0.46 £0.11 +2.2 +0.03 +0.03 +0.01 +0.4 +1.9

30 6 302 0.62 0.13 0.34 2.76 0.77 18.9 0.20 1.03 0.256 3.4 8.0

+19 +0.04 +0.03 +0.02 +0.18 +0.07 +1.9 +0.02 +0.06 +0.03 +0.3 1.5

80 6 311 0.62 0.13 0.35 2.94 0.79 17.7 0.20 0.97 0.23 3.4 8.0

+21 +0.03 +0.02 +0.03 +0.11 +0.03 +3.3 +0.03 +(.08 +0.02 +0.3 +1.0

150 3 310 0.60 0.12 0.34 3.00 0.76 18.2 0.19 0.93 0.23 3.6 8.3
+16 +0.01 +0.01 +0.04 +0.15 +0.06 +1.5 +0.01 +0.13 +0.03 +0.3 +1.4

Each value is expressed as mean + S.D.
@ : Relative organ weight per 100g body weight.
* : Significantly different from control at 5% level of probability,
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Table 21-2 Absolute and relative organ weights of male rats treated with 2-bromo-2-nitro-1,3-propanediol
in the repeated dose 28-day oral toxicity study
< At end of the recovery period >

Dose  No.of Body Brain Thymus Heart Liver Kidney Adrenal Spleen Testis Epididy- Pituitary Thyroid
Animals weight gland mis gland gland

(mg/kg/day) (2 (® ® ® (® ® (mg) (® @ (® (mg) (mg)

0 8 375 1.92 0.41 1.24 10.55 2.49 61.0 0.71 3.28 1.10 12.2 26.4

Absolute +43 +0.08 +0.09 +0.13 +1.22  +0.28 +6.5 +0.11 +0.20 +0.09 +1.4 +5.3
150 5 353 1.88 0.40 1.10 9.51 2.53 53.5 0.64 2.89 * 0.94 * 11.3 27.6

£22 +0.11 +0.09 *0.09 +0.66 +0.36 +8.9 0,12 +0.26 +0.11 +1.4 +2.1

0 6 375 0.52 0.11 0.33 2.82 0.67 16.4 0.19 0.88 0.30 3.3 7.1

Relative @ +43 +0.05 +0.02 +0.02 +0.06 +0.04 +1.5 +0.02 +0.11 +0.02 +0.2 +1.3
150 5 353 0.53 0.11 0.31 2.69* 072 15.2 0.18 0.82 0.27 3.2 7.8

+22 +0.02 +0.02 +0.03 +0.07 +0.09 +2.4 +0.03 +0.09 +0,04 +0.4 +0.3

Each value is expressed as mean + S.D.
@ : Relative organ weight per 100g body weight.
* . Significantly different from control at 5% level of probability.
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Table 22-1 Absolute and relative organ weights of female rats treated with 2-bromo-2-nitro-1,3-propanediol

in the repeated dose 28-day oral toxicity study
< At end of the administration period >

Dose No.of Body Brain Thymus Heart Liver Kidney Adrenal Spleen Ovary  Pituitary Thyroid
Animals  weight gland gland gland
(mg/kg/day) ® (® (® @ (e (® (mg) (8 (mg) (mg) (mg)
0 6 210 1.81 0.45 0.79 6.28 1.68 68.0 0.45 83.7 13.0 19.0
Absolute +18 +0.06 +0.12 +0.09 +0.61 +0.23 +12.8 +0.05 +11.9 +2.0 +3.3
10 5 198 1.77 041 0.73 5.76 1.61 63.0 0.44 85.3 12.6 19.4

+22 +0.06 +0,06 +0.08 +0.83 +0.15 6.2 +0.10 +15.5 +1.9 £1.9

30 5 206 1.84 0.45 0.76 6.58 1.71 74.2 0.50 89.9 13.9 19.5

+13 +0.10 +0.07 +0.08 +0.64 +0.09 +5.3 +0.04 +16.8 +1.4 +3.3

90 4 211 1.83 0.50 0.78 6.81 1.65 66.0 0.49 95.1 12.1 18.4

£8 +0.04 +0.16 +0.08 +0.20 +0.09 +7.3 +0.07 +5.1 0.7 2.5

150 3 213 1.85 0.49 0.76 6.79 1.80 82.4 0.56 92.7 13.6 16.7

+24 +0.04 +0.12 +0.09 +0.83 +0.13 +9.4 +0.08 +7.1 1.8 1.9

0 6 210 0.87 0.21 0.38 3.00 0.80 32,5 0.21 40.0 6.2 9.1
Relative @ *18 +0.06 +0.04 +0.04 +0.17 +0.08 +6.3 +0.02 +5.3 +0.7 1.5
10 5 198 0.90 0.21 0.37 2.91 0.82 32.0 0.22 43.1 6.3 9.9

+22 +0.10 +0.03 +0.03 £0.12 +£0.04 2.5 +0.03 +5.4 +0.4 +1.6

30 5 206 0.89 0.22 0.36 3.19 0.83 36.1 0.24 43.5 8.7 9.4

+13 +0.03 +0.03 +0.02 +0.19 +0.05 +3.7 +0.02 +7.4 +0.7 +1.3

90 4 211 0.87 0.23 0.37 3.22 0.78 31.2 0.23 45.1 5.8 8.7

8 +0.05 #0.07 +0.03 +0.08 +0.03 +2.5 +0.03 3.1 +0.4 +0.9

150 3 213 0.88 0.23 0.36 3.19 0.85 39.3 0.26 44.2 6.4 7.8

+24 +0,12 +0.04 +0.02 +0.05 +0.14 88 +0.02 +8.7 +0.b 0.2

Each value is expressed as mean = S.D.
@ : Relative organ weight per 100g body weight.
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Table 22-2

in the repeated dose 28-day oral toxicity study

< At end of the recovery period >

Absolute and relative organ weights of female rats treated with 2-bromo-2-nitro-1,3-propanediol

Dose No.of Body Brain Thymus  Heart Liver  Kidney Adrenal Spleen Ovary Pituitary Thyroid
Animals weight gland gland gland

(mg/kg/day) ® (8 (® ® ® (8) (mg) (8) (mg) (mg) (mg)

0 6 222 1.82 0.36 0.81 6.34 1.58 73.0 0.47 100.9 13.6 19.8

Absolute +18 +0.07 +0.07 +0.06 +0.50 +0.17 +79  £0.04 +6.2 +1.7 +2.3
150 1 238 1.91 0.27 0.85 6.33 1.63 80.9 0.54 81.1 15.3 21,5

0 6 222 0.83 0.16 0.37 2.87 0.71 33.2 0.21 45.7 6.1 9.0

Relative @ *18 +0.07 +0.03 +0.01 +0.09 £0.03 52 20,02 +3.3 +0.5 1.1
150 1 238 0.80 0.11 0.36 2.66 0.68 34.0 0.23 34.1 6.4 9.0

Each value is expressed as mean + S.D.
@ : Relative organ weight per 100g body weight.
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Table 23-1  Incidence of histopathological findings of male rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

Organ ! Findings Grade At the end of administration period At the end of
recovery period
Dose(mg/kg/day) 0 10 30 90 150 0 150
Fate KA KA KA KA KEFD KA Total KR KR
No.of animals 6 6 6 6 4 3 7 6 5
Lung : Bronchitis, catarrhal - 6 6 6 5 4 3 7 8 5
+ 0 0 0 1 0 0 0 0 0
Inflammation 6 6 6 5 4 3 7 6 5
++ 0 0 0 1 0 0 0 0 0
Accumulation, foam cell 5 5 6 4 4 3 7 6 5
+ 1 1 0 1 0 0 0 0 0
++ 0 0 0 1 0 0 0 0 0
Metaplasia, ossecus 6 6 6 5 4 3 7 6 5
+ 0 0 0 1 0 0 0 0 ]
Trachea : Inflamation/necrosis, epithelium/lamina propria 6 6 6 5 4 3 7 6 5
+ 0 0 0 1 0 0 0 0 0
Inflammation 6 6 6 6 3 3 6 6 5
++ 0 0 0 0 1 0 1 0 0
Liver . Microgranuloma 5 # # # 4 2 6 # #
+ 1 # # # 0 1 1 # #

KA : Killed by design at the end of administration period; KR : Killed by design at the end of recovery period; KE : Killed in exreme; FD : Found dead; # : Not examined.

Grade, - : Negative; + : Slight; ++ : Moderate.

No abnormalities were detected in the brain, pituitary, thyroid, parathyroid, heart, large intestine, adrenal, prostate, seminal vesicle, spinal cord, sciatic nerve, lymph nodes

and eye ball from animals of control and 150 mg/kg group.



Table 23-2  Incidence of histopathological findings of male rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study
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Organ : Findings Grade At the end of administration period At the end of
recovery period
Dose(mg/kg/day) 0 10 30 90 150 0 150
Fate KA KA KA KA KEFD KA Total KR KR
No.of animals 6 6 6 6 4 3 7 6 5
Forestomach : Squamous hyperplasia - 6 6 6 6 2 0 2 6 5
+ 0 0 0 0 2 3 5* 0 0
Glandular : Hyperplasia, surface epithelium - 6 6 6 6 0 1 1 6 5
stomach + 0 0 0 (] 4 2 6 ** 0 0
Necrosis, mucosa . 6 6 6 6 0 3 3 6 5
+ 0 0 0 0 2 0 2 0 0
++ 0 0 0 0 1 0 1 0 0
+++ 0 0 (] 0 1 0 1 0 0
Duodenum : Erosion - 6 6 6 6 1 3 4 6 5
+ 0 0 0 0 3 0 3 0 0

L0T1-90 ON 4pnig

KA : Killed by design at the end of administration period; KR : Killed by design at the end of recovery period; KE : Killed in exreme; FD : Found dead; # : Not examined.
Grade, - : Negative; + : Slight; ++ : Moderate; +++ : Severe.

* ! Significantly different from control at 5% level of probability.

** : Significantly different from control at 1% level of probability.
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Table 23-3  Incidence of histopathological findings of male rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study
Organ ! Findings Grade At the end of administration period At the end of
recovery period
Dose{mg/kg/day) 0 10 30 90 150 0 150
Fate KA KA KA KA KEFD KA Total KR KR
No.of animals 6 6 6 6 4 3 1 6 5
Kidney ! Hyperplasia, collecting tubular epithelium 6 6 6 6 1 2 3 6 5
+ 0 0 0 0 3 1 4 0 0
Dilatation, tubular 6 6 6 6 0 2 2 5 2
+ 0 0 0 0 4 1 5 * 1 2
++ 0 0 0 0 0 0 0 0 1
Basophilic tubule 5 4 5 2 0 1 1 3 2
+ 1 2 1 3 2 1 3 2 2
++ 0 0 0 1 0 0 0 j|6* 1 1
+++ 0 0 0 0 2 1 3 0 0
Cast, protenuos/cellular, collecting tubule 6 6 6 6 0 2 2 6 5
+ 0 0 0 0 1 ¢ 1 ] P 0 0
++ 0 0 0 0 3 1 4 0 0
Mineralization, collecting tubule 6 6 6 6 3 3 6 6 5
+ 0 0 0 0 1 0 1 0 0
Fibrosis - 6 6 6 6 4 3 7 6 4
+ 0 0 \) 0 0 0 0 0 1
Cellular infiltration, lymphocyte, cortex 5 6 5 6 4 3 7 6 5
+ 1 0 1 0 0 0 0 0 0
Cyst, solitary 6 6 6 5 4 1 5 5 5
+ 0 )] 0 i 0 2 2 1 0
Hyaline droplet, proximal tubular epithelium 3 4 5 5 4 3 7 4 4
+ 3 2 1 1 0 0 0 2 1
Urinary ! Hyperplasia, transitional cell, simple 6 6 6 6 1 0 1 6 5
bladder + 0 0 0 0 3 3 6 ** 0

KA : Killed by design at the end of administration period; KR : Killed by design at the end of recovery period; KE : Killed in exreme; FD : Found dead; # : Not examined.

Grade, - : Negative; + : Slight; ++ : Moderate; +++ : Severe.
* : Significantly different from control at 5% level of probability.
** : Significantly different from control at 1% level of probability.
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Organ : Findings Grade At the end of administration period At the end of
recovery period
Dose(mg/kg/day) 0 10 30 90 150 0 150
. Fate KA KA KA KA KEFD KA Total KR KR
No.of animals 6 6 6 6 4 3 7 6 B
Thymus : Atorophy, cortical 6 6 6 6 3 3 6 6 5
++ 0 0 0 0 1 0 1 0 0
Hemorrhage 5 6 6 6 4 3 7 6 5
+ 1 0 0 0 0 0 (] 0 0
Spleen : Atrophy - 6 # # # 3 3 6 # #
++ 0 # # # 1 0 1 # #
: Hematopoiesis, extramedullary - 0 # # # 0 0 0 # #
+ 6 # # # 1 3 4 # #
++ 0 # # # 3 0 3 # #
Deposit, pigment, brown - 0 # # # 0 0 # #
+ 6 # # # 4 3 7 # #
Bone marrow - Hypocellularity 6 # # # 3 3 6 #
+ # # # 1 0 1 # #
Testis ! Hypospermatogenesis 6 6 6 6 0 1 1 6 5
+ 0 0 0 0 3 2 5:} g#* 0 0
++ 0 0 0 0 1 0 1 0 0
Hyperplasia, interstitial cell, diffuse 6 6 6 6 2 1 3 6 5
+ 0 0 0 0 2 2 4 0 0
Epididymis . Decrease, sperm 6 6 6 6 0 1 1 6 5
+ 0 0 0 0 0 1 1 :} G+ 0 0
+++ 0 0 0 0 4 1 5 0 0
Atrophy 6 6 6 6 0 3 3 6 5
+ 0 0 0 0 4 0 4 0 0

KA : Killed by design at the end of administration period; KR : Killed by design at the end of recovery period; KE : Killed in exreme; FD : Found dead: # : Not examined.

Grade, - : Negative; + : Slight; ++ : Moderate; +++ : Severe.
** : Significantly different from control at 1% level of probability.
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Table 24-1  Incidence of histopathological findings of female rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

Organ ! Findings Grade At the end of administration period At the end of
recovery period

Dose(mg/kg/day) 0 10 30 90 150 0 150

Fate KA FD KA Total KE KA Total KE/FD KA Total KE/FD KA Total KR KR

No.of animals 6 1 5 6 1 5 6 2 4 6 8§ 3 11 6 1

Lung ! Bronchitis, catarrhal 6 0 5 b 0 5 5 1 4 5 7 3 10 6 1

+ 0 0 0 0O 1 0 1 1 0 1 0O 0 o 0 0

++ 0 1 0 1 0 0 0 0 0 O 1 0 1 0 0

Inflammation 6 0 5 5 0 5 5 1 4 5 7 3 10 6 1

++ 0 1 0 1 0 0 0 1 0 1 1 0 1 0 0

++-+ 0 o 0 O 1 0 1 0 0 o ¢ 0 0 0 0

Accumulation, foam cell 6 0 5 5 0 5 5 2 4 6 6 1 7 6 1

+ 0 0o 0 o 0 0 0 0 0 O 1 2 3 0 0

++ 0] 0 0 o 1 0 1 ¢ 0 O 1 0o 1 0 0

+++ 0 1 0 1 0 0 0 0 0 O 0 0 o0 0 0

Cellular infiltration, neutrophile, 6 1 5 6 1 5 6 2 4 6 8 2 10 6 1

perivascular + 0 0 0 0 o 0 O 0o 0 O 0o 1 1 0 0

Hemorrhage 6 1 5 6 1 5 6 1 4 5 7 3 10 6 1

+ 0 0 0 0 0o 0 0 1 0 1 1 0 1 0 0

Congestion 6 0 5 5 0 5 5 1 4 5 6 3 9 6 1

+ 0 1 0 1 1 0 1 0 0 0 0O 0 o0 0 0

++ 0 0 0 O 0 0 0 1 0 1 2 0 2 0 0

Trachea : Inflamation/necrosis, 6 1 5 5 0 5 b 2 4 6 7 3 10 6 1

epithelium/lamina propria + 0 0o 0 O 0 0 O 0 0 0 0O 0 O 0 0

++ 0] 0 0 ¢ 1 0 1 0 0 O 1 0 1 0 0

Heart ! Myocardial degeneration/fibrosis - 5 1 # 1 # 2 # 8 3 11 # #

+ 1 0 # 0 # o # 0 0 0 # #

KA : Killed by design at the end of administration period; KR : Killed by design at the end of recovery period; KE : Killed in exreme; FD : Found dead; # : Not examined.

Grade, - : Negative; + : Slight; ++ : Moderate; +++ : Severe.

No abnormalities were detected in the the brain, pituitary, thyroid, parathyroid, small intestine, large intestine, adrenal, ovary, uterus, vagina, spinal cord,

sciatic nerve, bone marrow and eye ball from animals of control and 150 mg/kg group.
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Table 24-2  Incidence of histopathological findings of female rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

Organ : Findings Grade At the end of administration period At the end of
recovery period

Dose(mg/kg/day) O 10 30 90 150 0 150

Fate KA FD KA Total KE KA Total KE/FD KA Total KE/FD KA Total KR KR

No.of animals 6 1 5 6 1 5 6 2 4 6 8 3 11 6 1

Liver : Necrosis, focal 6 1 5 6 0 5 5 1 4 5 6 3 9 6 1

+ 0 o 0 O 0 0 O 1 0 1 1 0 1 0 0

++ 0 0 0 0O 1 0 1 0 0 O 1 0o 1 0 0

Granuloma - 6 1 5 6 1 5 6 2 4 6 8 3 11 5 0

+ 0 0 0 O 0 0 O 0 0 O 0 0 0 1 1

Microgranuloma 4 1 3 4 1 4 b5 2 4 6 8 2 10 6 1

+ 2 0 2 2 o 1 1 0 0 0 o 1 1 0 0

Degeneration, fatty, hepatocyte, 6 1 5 6 1 4 5 2 4 6 8 3 11 8 1

peripheral + 0 0 0 O o 1 1 0 0 0 0 0 0 0 0

Congestion 6 1 5 6 1 5 6 2 4 6 5 3 8 6 1

+ 0 0 0 0 o 0 O 0 0 0 3 0 3 0 0

Forestomach : Squamous hyperplasia 6 5 6 1 5 6 1 4 5 1 3 4 1

+ 0 0 0 O o 0 o 1 0 7 0 1 0

Glandular ¢ Hyperplasia, surface epithelium 6 1 5 6 1 5 6 2 4 6 5 3 8 6 1

stomach + 0 0 0 O o0 0 0 0o 0 o 3 0 3 0 0

Necrosis, mucosa 6 1 5 6 1 5 6 2 4 6 3 3 &6 6 1

+ 0 0 0 O 0 0 o0 0 0 O 4 0 4 0 0

++ 0 0 0 O 0 0 0 o 0 0 1 6 1 0 0

KA : Killed by design at the end of administration period; KR : Killed by design at the end of recovery period; KE : Killed in exreme; FD : Found dead; # : Not examined.

Grade, - © Negative; + : Slight; ++ : Moderate.
* : Significantly different from control at 5% level of probability.
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Table 24-3 Incidence of histopathological findings of female rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

Organ : Findings Grade At the end of administration period At the end of
recovery period

Dose(mg/kg/day) O 10 30 90 150 0 150

Fate KA FD KA Toal KE KA Total KE/FD KA Totai KE/FD KA Total KR KR

No.of animals 6 1 5 6 1 5 6 2 4 6 8 3 1 6 1

Kidney : Hyperplasia, collecting tubular 6 1 5 6 1 5 6 2 4 86 6 3 9 6 1

epithelium + 0 0 0 0 0 0 0 0 0 0O 2 0 2 0 0

Dilatation, tubular 6 1 5 6 1 5 6 2 4 6 3 3 &6 6 1

+ 0 0 0 0 o 0 ¢ 0 0 O 3 0 3 0 0

++ 0 o 0 0 o 0 o 0 0 O 2 0 2 0 0

Basophilic tubule 5 1 3 4 1 5 6 1 3 4 6 2 8 5 1

+ 1 0 2 2 o 0 o 1 1 2 1 1 2 1 0

++ 0 0 0 0 0 0 O 0 0 O 1 0 1 0 0

Cast, protenuos/cellular, : 6 1 5 6 1 5 6 2 4 6 7 3 10 6 1

collecting tubule ++ 0 0 0 0 0o 0 O 0 0 O 1 0 1 0 0

Mineralization, tubular . 6 1 5 6 1 5 6 2 4 6 7 3 10 6 1

+ 0 o 0 o 0 0 o 0 0 O 1 0 1 0 0

Cellular infiltration, 6 1 5 6 1 5 6 2 3 b 8 3 11 5 1

lymphocyte, cortex + 0 0 0 © 0 0 0o 0 1 1 0 0 0 1 0

Cyst, solitary 6 1 5 6 1 5 6 2 4 6 6 3 9 6 1

+ 0 0 0 O 0 0 0 0 0 0 2 0 2 0 0

Congestion - 6 1 5 6 1 5 6 1 4 5 4 3 7 6 1

+ 0 0 0 O 0 0 0 i 0 1 2 0 2 0 0

++ 0 0 0 O 0 0 O 0 0 0 2 0 2 0 0

Urinary : Hyperplasia, transitional cell, - 6 1 5 6 1 5 6 1 4 5 3 2 5 ] 1

bladder simple + 0 0 0 0 0 0 1 0 1 5 1 6* 0 0

KA : Killed by design at the end of administration period; KR : Killed by design at the end of recovery period; KE : Killed in exreme: FD : Found dead; # : Not examined.

Grade, - : Negative; + : Slight; ++ - Moderate.
* : Significantly different from control at 5% level of probability.
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Table 24-4 Incidence of histopathological findings of female rats treated with 2-bromo-2-nitro-1,3-propanediol in the repeated dose 28-day oral toxicity study

Organ * Findings Grade At the end of administration period At the end of
recovery period

Dose(mg/kg/iday) O 10 30 90 150 0 150

Fate KA FD KA Total KE KA Total KE/FD KA Total KE/FD KA Total KR KR

No.of animals 6 1 5 6 1 5 6 2 4 6 8 3 11 6 1

Thymus : Atrophy, cortical 6 1 5 5 1 5 6 2 4 6 5 3 8 6 1

+ 0 0 0 O 0o 0 0 ¢ 0 0 2 0 2 0 0

++ 0 0 0 O 0o 0 0 0 0 O 1 0 1 0 0

Hemorrhage 6 0 5 5 1 5 5 1 4 5 6 3 9 6 1

+ 0 1 0 1 0 0 O 1 0 1 2 0 2 0 0

Spleen ¢ Atrophy 6 1 # 1 # 1 # 7 3 10 # #

++ 0 0 # 0 # 1 # 1 0 1 # #

Hematopoiesis, extramedullary 0 0 # 0 # 0 # 0 0 o0 # #

+ 6 1 # 1 # 2 # 8 2 10 # #

++ 0 0 # 0 # 0 # 0 1 1 # #

Deposit, pigment, brown 0 0 # 0 # 0 # 0o 0 o0 # #

+ 6 1 # 1 # 2 # 8§ 3 11 # #

Lymph nodes : Hypoplasia, lymphoid cell - 6 1 1 # 2 # 6 3 9 # #

+ 0 0 # 0 # 0 # 2 0 2 # #

KA : Killed by design at the end of administration period; KR : Killed by design at the end of recovery period; KE : Killed in exreme; FD : Found dead; # : Not examined.

Grade, - : Negative; + : Slight; ++ : Moderate.
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