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EXTIAF v VERETEARERY v —OHEFKACSh TV I8 EERRFLFMWES 4
J/7oo-1-7T 7 o0 T. RERSEE - AR EBUHSRB L. SDFRE (Crj:CDSD))
v FERHW, 0L 0.4, 2, 108 X 50mg/kg/day B TERE L. 81z 1 Bl S0 E L.
HRYMEIRERE4BTO S, 44O M. BIIAKEWESI B (41~4680H) FTROE
5 U7,

1. REAZEHNE

HMBPICENTE. REMAKRFRET. FHROBASIUVEREVRAE LR OB FHO#E
mas10ng/kgld EOBICBO SN, 10ng/kgBOFROEHEE. S0ng/lg O RBLIBERO
BB IUHMNERZ. FEIRHEMUA, 2512, 50ng/kgB¥ T, —BHOBREEHET . HKE
BLUBHBEORYY., OFh LSRGV ohlc, MBEELLFRE TR, BELRS
YRIOMMEBELIURRZROBIVNBDON, hE. RREFIUMBERE TR, 78
REMABEDONLE oo —F. BBIZF LT L., BRERABRIC. —BHEO—BFRBOLL
bIUBHEROEL 5 0ng/keB TR o, | ERSRETHF2OICHEKRBE LD, VAR
BMUi, £, ARTHMROBERBVHFAICASH N, FREBECIFELEAIEDS
. EREHESEEOAMLIY., FEABRFNIKREZIZDonid -1,

UEDERNG., 3.4-V700-1-TF7 D5y bANORBEEKEEICLD, FRBLTERICH
TEIRE ZEDON., BELBRIIM2ng/kg/day. & 10mg/kg/day & iEE XNz,

2. EMRELEEN

BUHWOXRE. THE. IRV, REH. BRH. SKE., HER, 4oRE, S L
UMBRBIKEELGELIZD oA -k, o, RUPIIHLTH., HERM. £ R,
M, HWAER, RESICERBIC. HRDHEHOBRESICRRIIZLLZIBD O LI 12, Hk
RoOWMH 4 BEFERIE., S0ng/kgB THIEF 2 BICYIEBHRLIEBROL2LRENITET LD, HR
BICHNXTPPRPERTULULY, BELEATRE LI, LD - T, HEHDHYOLENMIEL &£
CRGMORLEICHTIREERIT. WTFhbS0ng/kg/dayEitExh i,



3 4-V700-1-T7 3, EXLTIFRAF vy /EXET. RV —0"EFCAL LT
5. FYWHORUBKRTHS1.4-Y700-2-7T7F 20T, Ty MTHIFTBEOLDs fHiZ 89
ng/kg" T, RV ANDTTAMR TELOBREARE TR, #5EBAICABEXRER TS I &0
LN TWBEP, £la, KRS v F~OBRARETE., ROBRBEFIUBHRHEICTERBOAS N,
FREOREDFECERNEMTIELEOHENHEY, UL, 3 4-Y I Do-1-7TF /IZ20 T,
ARFUZHETIHIELEOHREVHIM, TOHUENREOFMIYohiIZTh T, 20
HRiZ. DR B 2 BLERBRGASYEORLA2H SR YO0 r/S LoD —BE LTERLE L
DTH 5o

AR BN
3.4-V700-1-T7F U EMES vy PCREZDNKRE L., BEMMPICKE. BRS LTS8
2H. FPHOREABRSBUL SV ICEMRELEFEREIRTT S,

RBRHE LU E

1. #%MWHE (Appendices 1~4)

3.4-¥ 2 oo-1-75 > (CAS No. 760-23-6) (2. s+ FH125.00, Bés& —61°C. #H116°CD
BEEVOBET., KiLBWBIKL 28/ =V, Z—FNRBIPTL. . Ry¥r, oD
FNLIZEBDTHEDIPT V., ARITIE.

DHE (oy ' ES ME 99.7%) EAF L. $BF (4°C) TERREL.
EHLUR. RMEOFMIT. Appendix WIRLUz, AOBERYER. CRAVPNGIYEETH -
Kl &EEBE UL (Appendix 2)  ZYWHBMABR THLD. BRELTRATI<H (B8
Eakkstt, oy FES BE26) FAVCTHEORSABRICNHALHONBEOARBICHAKLT
BEHEL. EABETHEMACOTERRELL. BREHEE., B—. D, BEEXHTT
YUK ELTHMRBRRETHAI LVERINT S5 (Appendix 3DOT, A1 @HMYL. HNY
BTHUAICEAL, . PIAIERBCHYNULAZLDOIZSPLTAKL. FHiERE TR X
NTB3I EXMA L -(Appendix 4), Bk, HRYHOAHHD S L. FiEDsnivid

KEELTEEL K,

2. #EIMBL LIUMEFRH (Appendices 5~8)

Eid. SDF (Crj:CD(SD)) DSPFT v bEM VK, Ty FI. BEF v — VR - Y3 —Ek K
2 (MB/NBEATFTHRT 95 F#) 5. Mz 8EM. i3 7 A THA (H 57 IT,
57T ) L. SEHMEBRBECEH/LIE., TOMIKRELT .. RELIART—AMRENKR



DRIFISEHEMEE 50 KA, T AR, IS AR THIBITH LI, WEMKBOFEHKR
(AREHE) . K 356 (343~384)g. #fE 207 (192~222)g TH » o,

Ty bR MBS ICHEESEHMEBE LT, B 22£3°C. BE 55110 % (RBEORES
F : Appendix 5) [ MREBHIOEL L/BH( A - LT Ly Y27 —HFR). B 12 B 4
WOWEIT. FHROBMIIINIRELIL AN T -V AT LHMET. PHUEHBFRI 3K, &
SHMPE3BEENICZAT  VASEMr — 2 (2761 x426Dx 2000(mm)) KRB L. SO EAT
VVARESROT vy /IR UTHA L, X L. XERAROEI . BEOYHH (HEF +
— WA YyNR—HREt. K74 70— (Dy FES 5-8.12.6-5.12) \ BFRYWHO I
# R Appendix 6) FANIRY A—FFx— bW — T (265Vx426Dx 200H(mm)) ICWXAE Lo,
FE(BXBET XA, BERABIHRA by 2, oy FES 94.09.72, 94.10. 77, i
RYEOSIER : Appendix THEK (MBMBEKEKREL g —+Y vy P T 405 — @i
GRARBHLUTER. SLEVEOMITE R : Appendix 8)id. ThTHLRER S LU BHLK
ZEBEEHBKE (RYH-KEx—- P Tr—TUoBe) KhhBREERL, HWEORE
-RERGERSE. B K- BEOVMHOANERAELS, HYVOREMMEELC T, &R
BEOCEHEIIEELARITLEEDIAAIRKEEROEARI Lo b D B ENI,

3. BB LUHEM&HN

EROPYBEHESOTE L, EH~0BPWoHHHiFi3. REREA (5 ORKE
KESCELABREAMBELANCTIT» 2,

RATRODYOMGRAMBIE N FEIZINTO, Fv 7L Tr—JRIBHE AL
Lize

4. REROBRE (IFEHMD) . KBRBOMKRIIURE &

BERBZERBRELT, 79y PR IB@EZE2IREL. 3.4-P 7 00-1-77 D20, 60.
200, 6003 B iE 2000 mg/kgEEBEBIEORSE U/, 2000 ng/kgBF THEHE 2 BIAFET L 72,
¥l Ty bELIBEMMESARE L, 0. 3, 10, 30, 100 51 13300ng/kg/dayfi & % 14H AKX
EEOBE L, BETREDY AP ORXRHFRILTHSET, HEKE IR IOETRBEI NN £
ZELT. 30ng/kgl LOMBTAREDET ., RELESOER. FREIUBERER O H¥MN
BEDShI, RRE. EBOLMICKRI L (MFEBERD), T2 T, XRS5 ER
3. BECBULBORRX PRI N S50ng/kg2 REARE L. UTI10. 265 K T°0. 4mg/kg/
dayd 4 HEEZZREL /-,

RBRBOHAIT. OBEERERWT. HBIH). QWRWEI. dng/ke/dayiR 585 (0. 4 ng/kg
BE). R 2 mg/keg/dayi 57E(2 mg/keght) . @F [0 ng/kg/dayi SREC10 ng/kg #). @F 50



mg/kg/dayB 58 (50 mg/kgdf) DS ML L1,

BEHEG. HEEEREEE Lkgl/chsalé L, BY UVTEESBSULEFSBTER O THR
ME D). 008 w/vXi (0.4 mg/kgB¥). 0.04 w/via(2 mg/kegBE). 0.2 w/v8#& (10 ng/kgBE)H B
i3 1 w/vXai (50 mg/kgBE) &, ML SR MMAKIAB I, S, HIU4BH. HIITREDOHE 3
B (41~46HME) T, 1 A1 @GP EOBRE L, EHEGKOBRESHERE. ZHEB8OH
EREBCESOTEH UL, SRBRBICE. ARERKRICBRE LT,

5. MELLIURE

1) #9ymicM+ 3EE
(1) —BRBEE

BREMMPEE. BHOLTE. B, THEODVTHEL:,
() hELIUEBEEAE

GEOHWER. BAEIELCRERKA(RSAKEINBLIUVZOZITHERBTIT L., &5
KRRBSHBEEBRAICRUMELU, 7220, ORI, IR0, 7. 14 XY 208 LW
HOHBLIUF4RIKMEL, HEAR., hEBUERIKADE T, BREZE TOURMO MK
BEEFAMEL:, BORHBORRMER. WEIHIXT -/, KEMBEGE., BERELMNE
Liddhaotce SHhoDBEICE, BFLEMRAES T —H%. PLIV0OZ AV,
Q) TBEIURRBBRE

REISHOFRIZ, Or—JIKR—HAOHEANTIN1IOEAESDEEMED . TR
BRBEh 22T GCHETR2AOXRREER) . ERABI ¥, XREOKRZ B —T
(9:3026) I\, BREESZVEIBETIEFIRRINLBZEROBELI, 2B
REBOMELBAUHACTO. 1E2AOHEIERINCBEWMEOBL Lit, REB LU
AMOBEBERDI S, SRHIKOPVTRABHKEI»OXRKILFTOMM. XBER ( (ZRMAH
DY/ REHUY) x100) . BEE ( (ZHRER/TRRIHH) xX100) S LUHER ( (£
RHEME/EIREH) X100) o UPRKAROBEEINLZFAICHDOTERNA (R0 8D, S
/PR INI-BETONHM) TEEL K,
(4) ERREEREA

B 20T UTORELEREKEL =,
a. REE H®£5388H50B34081, v b ERBMy - VICRBLTEAHER (H3KM)
ZEBM U, ABOBME. HBREE (AR - Z#HEASHE, VT4 XF 4 v 7 X0) 12L&
Apl. #M. /37 WM. AUk, EYVIEVEEUYoE ) ) Y UrOoENRE. &
G RLEDOKRE (URI-CELLO#. ¥ T Y vy UH I ANTOF I ML) %21Toto X/,
UBHORBEBEL 12,



b MEFRE : #AMBORII. REMMATR ARSI 45 B)OREE I - 7,
PYRBRMWOOFESKHIOBRML, kOosrERE Lk, BIIEZ—FVHBRTTHBELT
BABHIREDFTE O, UTOHBIKSVWTHRE L, Ak, EMLACOARZIIFEL. 20—
WL/ VBT PYOLBETEERELR L COEA2E., Yoo E U BBEBIUER
LB o K75 XF OBMOMEIC. —53, EDTA-2KRE L TZ OO M AR AE IS L 7,
AIPNEJOEVREW. van Kanpen-Zijistrail & 3Evelyn-Halloyi D E#&k ik hllEL
72,

HE (K5 & % T2 B 25
@ 7 If Bk # (RBC) TREHLR AKX )
@ I & #% & (l1b) VAZA N2 1 &all S My VNS
NESDYE B
@~N=< b2 Yy FEUL) SN ZEHEAR
@ F 5 3K 1 Bk & $% (MCY) HEE ZI5H B8 MmEKHK
® F ¥ 5k i Bk ifn & 3% & (MCH) HE | >3 B (E-4000 :®
® F ¥ 5k i Bk i £ 7 2 (HCHO) He EHETF (%))
@ B8 M 2k 3 (¥BC) BEREH KL AN
® it /PR BE (Plat. ) BRAER D AR J
®@ #84K 7% 1 Bk 2L (Ret. ) Brilliant cresyl blue

i U BREERDOHEK
WA PANEBISoOE VRE (Met-Hb)  Evelyn-MalloyZE ik

@7 o kot v Em(PT) Quick— Btk i % % 8 8 B
QFBEHACES oy RKT52F 0 L5V Uy MiERAE KEKC-10A = X%
¥ (APTT) T AN )

B NAVYNMEREFORREICONKRESIRREEMICODBEEES ZER L0
FRMIREERE PHMBRBICEAFBDSNL D >cDT, BBEBEMLLED - 72,



c. MBAEAFRE ERMLALOBEO—HromFEZ2% L. ROBEBHEZAMEL 72,

HE (8&8%) i 5 & il 2 B8 25
@ #8% /%7 (1.P.) Biuret #& )
@ 7TN73Ir (Alb.) BCG #
@ A/ GH (A/G) e
@ mH (Glu.) . 3 373
(GK*-GBPDH® -UV )
® FUZYEIAE (T.C) MBRE
(LPL® -GPO*’ -POD*> %)
® #BaLVvRFo—) (T-Cho.) BEE
(CES® -COD™ -POD #)
@ LEYNLE Y (T-Bil.) Jendrassik & EZEEB I
REZF (BUN) Urease-UV #& ZE/ (JCA-VX-
® sL7F=> (Crea.) Jaffésk: LIOOO By,
® GOT (GOT) SSCC* & SAY—: BK
@ GPT (GPT) SSCC & T
® y-GTP (r-GTP) SSCC &
@ LDH (LD SSCCH#:
@ ALP (ALP) GSCC® &
® aYrxzx75—~+¥ (ChE) BTC'® -DTNB''’ &
® HNo L (Ca) 0CPC #:
® ®mBY > (P MRk
(PNP'2> -X0OD'*’ -PODF&R )
® FbYvL (Na) 1% BRE N BRE B
® AHVTL K A A v ERBE > E (NAKL-1:
@ HFR CD 1A BRIk J RIEEEITEM))

1) FaFr—¥, 2) F)a—-—26Y VEBRKERE. 3) YRToFa1 v
YR—¥, 4) FUtoY VEEAER. 5) RNFF¥y—F, 6) aL T
O—NVZRAFS5—¥. 7)) ALRAFOo—-NAFo5—¥, 8) RAVIFETH
RAEES, 9) FAYBEBERAZFSR. 10O 7FIUNFAaY 2 1D55-VFAEX
2-Z bOREEFER. 1DV X IVFVIFRIT A VI —E 1) FH U F U
A¥x 55—



(3) WEBEKRRK

BROVIRDEAPIC, HOHEERIYRIZMICE T, BOHEERBHWIEIMHH 4
HOMBEBRTRIZ. PRTFEIEXB/ETCH AR PEHONB OB ODLTEAMTED 4 Hik
Ky Wbz —FI/HBRTTHROERL. ROFEEHEREL &,

a. B 2H5ESELNBRMICEELL, 512, HIZOLWTR. NEOKRARKEIUFE
DERMEHAN, HFER [ (FERH/BEE x100) 282 LK,

b. SEFRERWME : BFLIMXF(A M-t AT 200FH T, HHEOR. O, HFiRE. ¥
. M. BIY. MRTSTICHOBE., MELGALZEE GEHES)IL. oAEL (HAER)
PEHE U, R, BY. BEBLIURBRE LG, &6 -BLTHERLTS,

c. MEBHBFRE ROFEZERWMLU. 10%PH) vBEFH V) VHEMEEBLIUHEL
BDATT BITHEEL K,

B, FTEME, BREK, ~—5 . BRB(EER/NMMEEET). ER. WR. RE. IF (AEX
ZEU). 0K, E. A8, B. B R, BB, BRE. MW, TR, B, B, BB LK
BB, B3R BB, 75, B. XBKk(NE) . 78 (AREKM. BERXIE) . LB, § -
EH(AE. KREBE). Vo85S v 8. BEEY %8, BBH(TR=Z@E%)., K&
(). ARESN). AIRHBE WAL

FEAKFRER. tRBE LS50 ng/kgB02f, TH5FIMHOBOEIROKRIL LI, -
oo, FEA. RER, FRB (LE/MEST) B, OR. M. PR, B, BIF.
MR, 8. /MNB (8RB -Z2B-@B) . KB (56 - 88 - 558 . BR. B, &8,
HIRMRENML. S0, HTRFEE, BE LK. WTUR, FR. B TRHE. 75, B, A
BRICOWTIT o720 0.4, 2B XU 10mg/kgBEDHEIRKIT U 2ot Tid. 50mg/kegBF THUEL R L
EZO5NA3EMCOZBDOSAIEBBOFBREIUBOTRERE L/, SBEEROERIT. R
SHHBHFHARF(ERABEFRTER2THIM- 1) IKRELTEEBL, FEICHW/NF D
A4 VYR EERL.H-E REEFB L, 0. UFEVERET S0, OBERIZI2WLTHR
PASefa . DY BERMOIFR. ¥R. §ELUBI>OLTREBFRE(XS M) 1T - 72,

2) HMAERICETASHE
(D) ERMBLUHLOBE

ARRTOHZREEHOERY (EREECROAEH) 2R~ 2hE ( (BRHUERM /%
BREO x100) 2#8E L, . B EMMEARMEROERORGICLVHEL. BILD
HHEREL L,



Q) ARRFL LS —RIRBEE

SBRTET &, HERIIOVWTOEAZSUHEORELHE LI, £, B —HBREL L
CHEFEZHER L. di4ER ( (HEBEARERM BHERYM)) %100) LUMERERFR
((FHE4BERYM  HEEAHFERK) xX100) ERbD,

(3) EHE
FHERKDOCTHEORLI 4B, BENCERILORGEZMEL. | KYhHo
FakEEELR L,

(4) REBFERE

RTCHBZOHE., £FHCHBOBHNBFMEL4H) I —F /N - 700 KR/VATEHERMIEX
¥, MESICESI2ETERELNRMICHME L,

6. #atm

BONLFHESSVCBHAEXIOVT, MMBLOMOFEE (BRESXUT) 2ROAH
BETHREL,

GhE, BHE. IBAFFICNBEAFT 5. SHER., BEN. FEKM. CRMM. =
RMILEDIRS A MY v F—%F, BartlettOABBREEZ T o 72 FBB—BHLBER—T
HREOABAWFET. TOKRFEEELB W54 Dunnett B F /oidSchefférk (RO K&
EINRTIFE) KLOHBBICHTIEMOLUBREEZT >, SRV THVLEELE. I
CURKEBERB, HER, S RB, HEREFER, RREOEBRNT - ED/ v XT3 4 MY
v 7 F— % idKkruskal -YallisD MM B EEZ T O T O REBELAD LGS Dunnettgr % /-
{3Schefférk (O RKZZIVRUIFE) KLOMRBICHITIENDOLUBRELZT» 7t AY
BOEFR, XRE, THB, HEE, HERO#HL, —BRBOXKACF IV REBENTLTRES
ADOEBRRBIEEOAT IV ANT -1k, x* REXIT > 12,

e R

1. REgsHEn

1) Je 14 (Tables 1,2, Appendices 9, 10)

50mg/kgBicH T, MG E 2 HICHOIEXHARIKBE L >7cDOT, YEAERLL, I
DIELUAN, ECEEDONLEI S 12,

2) —fYIRA8 (Tables 3.4, Appendices 11,12)

HiIZE T, #5 18K, BREHETEIUOREZEISIng/ kgD FIZ2PMIcBH o, &
S28UBRE, BREJHOBTHHRES~RAM TIEIZEzD oL, REBADOLN
Loz,



BB OTH, S0mg/kgB¥ THE 1 BICEBREZHIR T2, WEXFHERIIRD SN,
F. MHZBICYBERLALHATE, EREXPOBKEINELUBICETERIEHIEF L (K
TFULU.BRER, REBETEZEXBDOO I, TOHMREG U EMEd. —HRE
RBESICTEMAL. METHZEST. RMIAATHRARBE X - 2,

3) #%& (Figures 1,2, Tables 5.6, Appendices 13, 14)

L b, REIKAELECIBDSN LD 5, G0ng/kgBfDEEIT. ML b HERHE O
PTE->THBL., HOREMAPORGE. BOXEY . EIRMMH S L THE VN O K&
Bz b BRICNTA UL > . KHEENETRZEZIZD SN - 12,

4) A& (Figures 3,4, Tables 7,8, Appendices 15, 16)
gt E b, S0mg/kgB¥ T, 5 1 BoBHERARBICERTER DAL/, 588U
iz, FELREBZRZDON LI 12,

5) tHo R R (Table 9, Appendix 17)
SREREIC. FELEMAIBDSNA D 12,

6) OMmMMEP R (Table 10, Appendix 18, ¥ &5 — 4% : Appendix 30)
EREHBIC, AELEMLCRBD SN D - T2,

7)) BomagsibFPr R (Table 11, Appendix 19, ¥ &5 — % : Appendix 30)
HENLBY NIV OHMMBIURRZZZFOREVN, S0ng/kgli TR Do /o,

8) &I K (Tables 12, 13, Appendices 20, 21)

EHEHYIC BT, HEFROBEXD)500g/kgliD 2. BROTE KD 10ng/ kg8 D 1 Bk L
U50mg/kgBtn 3 mic@E B SOz, HBKFROBAL. S0ng/kgBiD IR S5 7, D50
g/ kgD YRRV TR, FRBLIVUEROEBE, BIHFOIL K- B, MRELIUR
ROEHWIPrBOONI, ChoDHRUMICE., ERIEALNBH ORI, MRHT. HR
MEABRSLOMERB A NLE M T,

9) BEER (Tables 14, 15, Appendices 22~25)
itk TR, WTHhLAELTROBNBIUCHANEEOWMASOng/ kgl . RO #X
BEEOMMA 0ng/ kgt ot B LU HMEROMMAS0ng/ kgl iz o, HIZHE W TH.



FREIUCEREROHM MM 250ng/ kgl TAHAO NI, FEEZEREROHNRERBIZOAEAY
Lz,

10) ;iR EEA R (Tables 16, 17, Photos 1~ 9, Appendices 20, 21)
BBRYEHOBEIIRERETIEZEZOCNIEAN. FRELUER Do N1,
EREBRIL S ERLBICT T, FHERO/NEPLHEERS0ng/kKgBFEDIPE P4 IZE D o N1,

BMRTIE., EAKME ERICPASEBHBFESMRBICOAD SN H. 100g/kgBED 100C 5T

C BLU50ng/kgBE DI L H T, TOMBLIUREZINHoMTHMUL T, o, P&

MU, ZERTHEEADOLERMRBRAIGEKD ., BERZOHFLEBRLEEZ NI KMED B L DH H.

S0mg/kgR D2l il@H o, FBL. BEHLIRFTH - oIS T, MO AR50

ng/kgBE DI PITIC B oNIc, EIRSKIZLAED o IoxiZHB O TIE. 50mg/kgB¥D IO KED

FERIC, BIEERIL IS EMBOEANS I lcd, HHE D TEERPEMBRSETICR

BRDoN -, S0ag/kgB OO YAERBMICHTIE, HFAR, WROEMNKMEE

FRESCTICBBLIU/NMAKRER LROBYIAL. WD) -M. FRORMELRELEL LU

BURMENLE. RERSIUCMRBOEZR. RHisnMROBI L EOHRREBD Shic, UL

DEACLUALLRELACBEBECREXZDo Y, BRVSIVCVIHARKFNLRRAEMOD

AONTTVFHRRATH - 1,

2. EMRAERY

1) RO RiZTEE (Table 18, Appendix 26)

() RREBLIUZHRE

KR, AEABISBLUAK., HRESLUVURDEBREERORMITHKIL LI, ZHEDL,
MRBOIKIIH L. YURDEERSEH THEIO~I%DOTEHTH, FERELLZEDONL M

'.’f:o

Q) BB, BRMBLIUBRR
HRBOREMIZ8. 3. FRMIIIT. 6. HHREII5.8TH-7c, HRVEFEEFHORKI.
HRM., FRBEOMNEBEFULCBELEZRL. ABAEARZEID oAb -7,

(3) HERL LU EREMM

HERE, SEBLICERMERSERESI005TH -, FEMBIZ. HBEBHD22.68
XL, URYMEBRS RN TII22.3~22.5ADRETH b, FEUNELERDONIED » 12,
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4) /B IUMERG

S0mg/kgBE DY AEBBR UL IEEZROT, WTFHOPMICLAMBFLIUMERBIZRERZIEZYD
SN, VABRNWITEERERRNI S - BIRBIERL, BRI LIS REZFIZE
WTIBIE P D R EBIET L Tz, RUPR A —BREBIRESSIcEBLELL. MHTHZ
Wod. MEBEETICRIORIHLLFMMIET Lz, 2RI ELI-ES T, BHEIMITHHIE
KBTH-1,

2) HERIIRIITR
(1) £&# (Table 19, Appendix 27)

HRBEO ILBEL/VOBEERMIIBI6. TR, SREFIS.XTH 10, o, HFLERMI
16. 308, HiZERR(398. 0%, #ELLi20.83. WiH 4 B FHEIFI9.3% TH -7, 10mg/kgll TOBH T
B, Sho0ERBNBBELEHEULZ@ET LI, 50mg/kgBticB 0T H. LBOYERBRL I
IROHBRTL2RNFEC LD, HEIBEFRNSRBICHXTPPEELERLEZN, B
BREATRUED o, EFULHFERO—BRBIZ, REZEBD NN D - 12,

(2) K& (Table (9, Appendix 27)

HRBOMHEOBIC B AKEIIHT lg. #6. 7Tgic L. HWBRYH RSB (THE. T~T7. 0g.
6.3~6.6eDWBTH »7ce EAMEABR B IBERINMAFOMIL 2¢. ##10. 9T L.
BRYBBESEBEHI0.T~11.3g, t#10.2~10.5¢DRBETHH. VT LEBLEALRZED
ShiEh -1,

(3) 18 (Tables 20, 21, Appendices 28, 29)

URDEORBEICERTAIEEZASNINEZSITUVARORTIZDONU Moz, HHER
BiIZ20 TR, 10mg/kePiTRA. BEBIUTHORA., NE. BRUCHNOBRHURTLH
THIRNZODohl, COFBAMERFICEC LT, ARRFTE. W TFhoRHBMiT b
BHoNEDslc, ARERICODLTER,. WROWBEN. EHURBES 5V IREOILEK
A AR EE BT 2 e (1. 3%) . 0. 4mg/kgBF TAPE (2. 9%) . 2mg/kgf¥ TP (0.5%) . 10mg/ked}¥
TIE(0.6%) % L F50mg/kgBf THR (3. 6X) BB S, LU, ThSORREBICEIVMIIHER
NERIDohL -1,

ERLLIUER
1. REREENH
HBRIZOWT, S0mg/ket THREMNHOKRE %, BREYETHEIUCRESFIZLEHAICRD S

11



h. BAFTOMBRLEA L, UL, 2hoDEB—BHT. KELOFTIIRS 2
BUREKRGIHEL., BHBLRESHURNRBLZZIUM >, B, BIKHMHEEL
TEAZBDo N T,

REBFRECEOT. FREROWMMB X UIFEONIRMEKHM50ng/keBEic B o, 4
BREMICITFMBOBARSRMEINT., MBECFERETRIRY V370 MB@D S, I
BEICH UTAENLELRBERIRENL, LAMALAEYSs, HUEHMOBRERABZEXARICE LTI,
100ng/kgbl LTV a— 2D, GOT, GPT, 7v-GTP, B Y LE v OMMB LU 0 DY
EVHBOERSZBHONTIN S, LA -T, FEBWEE. FRIH LB EBEF TS
boEHM SN,

BERiCHEOTE. 10ng/kgll EOBTHEAMRME LBICH I APASRHM FROMMARD S
N, BREEEIHML. ARMNICOERDBERTEH0H - 72,

RMELEOWFREZ. SLOLENETHES v PAOBEBIIDHEMTEIIENHONT
BH "V INhBa-2u-707 ) vOUBERT., EMRMELRICEIFISY /37 OFRIR
HAINBETORYBBIIHTIMOoPOEMHEICLZ LD EZELI SN TVEY

L ULBMe, RREBIUVMBECFRECEVTE. BBEORFTEFETEHARE
Honlihot,

—A . HBRICEOTH, BREABRIC—BRBEICHEMBICHNT 5 —BH DO RKEH50ng/
kgc@BHonhl,

RO R TS, FHIBOBEALng/ kg DI HIKAohcd. FREBICBARLEMLR
DbohEhotc, o, BRICHETH., HHERDH50ng/keBF THM LU /20, REBHAKFE
MICREZRDoNL Mo, LW ->T, FRBLUBRICHT IR, #EBICH~NT
BERLLDEEZ LN,

S50mg/kgBDHEBDO IR BERARB Lo —BRBYIEAL, HEZRICHIERBLENL 72D TY]
HEBRULL, COMDOKRBEBRERETRE., EREDOHI->-MHH I EMUEEAITMA T, IF
iR, ¥REAME LRLOURBBLUVNEHBRORBELERICHENBIBHD SN, 25071 )F
BEREOREDNS MdbhI,

ULDER» S, 3.4-YV700-1-T77 05y PAOREBEICL D, FRE LB
THEENZD o, BMEBERIIZ. K2ng/kg/day, #10og/kg/day LR I N1z,

2. HMRRLEHRN

MBS IUHBOEMIIHLTR., IBELAEHELLNBABLIOMICHEELZIED 0N
Whoteo 0. RMYOREIIHLTH, FELEBIBYL SO L » 12,
LBOS0mg/keBF CYIEBR LA I EOBRITI. 2REMETHEZMS T, HELLLRNE

12



Cli, COMEITHORBRELITCRHVMOFRTE.,. EFL-RBURFULRIIIIBHYO
BEHILLS2H0T, MEBEFCHTIABENLERETRTS2LO0TRAVENMEINS,
Fh. REXVBRZINLIXL0 2D THIELA O > oftd, REREEEMEFBICHRLL
B THORICHAMBEODRELZ RRTIMEFNLTRFTEIZHonT. BRULLOLEH
Zohi,

ULD&ERIrS, BBV OLEMELSLICRIMORE I T IERIT. 50ng/kg/dayik 5
KE-THbEHS T, MEBREI TN, S0ng/kg/day& EE X hic,

BE X
1> H.F.Smyth Jr., C.P.Carpenter and C.S.Weil, Arch./ad. Fyg.Occup. Hed.. 4. 119-122
(1951).
2) B.L.van Duuren, B.M.Goldschmidt and I.Seidman, Cancer Res., 35, 2553-2557 (197%).
3) F.R.Petrosian, V.W.Balian and M.S.Gizhlarian, Zh.Arm., 35(5), 380-384 (1982).
4> H.Bartsch, C.Malaveille, A.Barbin and G.Planche, Arch.7oricof.. 41, 249-277 (1979).
5) E.J.vanKampen and ¥.G.Zijlstra, Adv.C/in. Chea., 8, 141-187 (1965).
6) C.A.Halder, C.E.Holdsworth, B.Y.Cockrell and V.J.Piccirillo, Joricol./ndust.
Health, 1, 6T-87 (1985).
7) M.Charbonneau, J.Strasser, E.A.Lock, M.J.Tumer and J.A.Swenberg, Joricol.App!.
Pharmaco/.. 99. 122-132 (1989).
8) S.J.Broghoff, B.B.Shrt and J.A.Swenberg., Aannu.Rev. Pharaace!. Toxicef., 30, 349-367
(1990).
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Fig. 1 Body weight change in male rats treated orally with 3,4-dichloro- 1-butene
in the combined repeat dose and reproductive/developmental toxicity screening test
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Fig. 2 Body weight change in female rats treated orally with 3,4-dichloro-1-butene

I3

in the combined repeat dose and reproductive/developmental toxicity screening test



pG0-v6 "ON ApPMIS

Food consumption (g)

—O0— 0 mghkg
-=%---- 0.4 mg/kg
........ A........ 2 mg/kg
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- Mating period-»
10 4 : l | '
1 8 22 29 36 43

Days of treatment

Fig.3 Food consumption of male rats treated orally with 3,4-dichloro- 1-butene

in the combined repeat dose and reproductivi/developmental toxicity screening test

Significantly different from control ( *%: P < 0.01)
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Food consumption (g)
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Fig. 4 Food consumption of female rats treated orally with 3,4-dichloro-1-butene
in the combined repeat dose and reproductivi/developmental toxicity screening test

Significantly different from control ( #* : P <0.01)
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Table 1 Mortality rate of male rats treated orally with 3,4-dichloro-1-butene in the
combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 0.4 2 10 50
No. of animals 10 10 10 10 10
No. of animals that died 0 0 0 0 0
Mortality (%) 0 0 0 0 0
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Table 2 Mortality rate of female rats treated orally with 3,4-dichloro-1-butene in the
combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 0.4 2 10 50
No. of animals 10 10 10 10 10
No. of animals that died 0 0 0 0 12
Mortality (%) 0 0 0 0 10

a : Killed in extremis
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Table 3 Incidence of clinical signs of male rats treated orally with 3,4-dichloro-1-butene
in the combined repeat dose and reproductive/developmental toxicity screening test

Clinical sign Dose (ng/ke) 0 0.4 2 10 50
Fate TK FP(Total) TK FP(Total) TX TK TK FP(Total)
No. of animals g 1 Ao g 2 Qo 10 10 g 1 (O
Decrease in locomotor activity 0 0 O 0 0 O 0 0 g 1 am*=
Salivation 0 0 (O 0o 0 O 0 0 T 1 (8)*

TK : Terminal kill; FP : Failed to cause pregnancy
*x : Significantly from control at 1 % level of probability



?50-76 "ON ApmS

Table 4 Incidence of clinical signs of female rats treated orally with 3,4-dichloro-1-butene

in the combined repeat dose and reproductive/developmental toxicity screening test

Clinical sign Dose (mg/kg) 0 0.4 2 10 50
Fate TK NP Total TK NP Total TK TX TK NP KE Total
No. of animals 9 1 QO g 2 a® 10 10 g 1 1 (0
Decrease in locomotor activity 0 0 (0) 0 0 (0) 0 0 g8 1 1 Qo™
Salivation 0 0 (0) 0 0 (0 0 0 3 0 1 ()~
Ptosis, pale skin, deep respiration and
lacking of nursing and lactation 0 0 (0) 0 0 (0) 0 0 0 0 1 (1)
TK : Terminal kill
NP : Non-pregnant(killed on 26 days after copulation)
KE : Killed in extremis
x : Significantly different from control at5% level of probability
*=x : Significantly different from control at1% level of probability
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Table 5 Body weights of male rats treated orally with
3,4-dichloro—~1-butene in the combined repeat dose and
reproductive/developmental toxicity screening test

C g)
Dose Days of treatment

{mg/kg) ~———————————————-- T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e — e

Gain

1 8 15 22 23 36 43 44 1~44

0 356 387 . 433 458 487 513 533 534 178

+ 11 + 14 *+ 17 + 18 + 18 + 22 = 27 = 28 + 22

(1o (10 (1om 1o aom 1o (1o aom aom

0.4 356 403 441 468 437 525 534 537 181

+ 10 + 16 + 25 + 28 + 33 = 39 + 38 = 41 + 36

o 1o aaom (10D (1o ao Qo ao (102

2 356 402 441 4865 4985 521 533 540 183

+ 11 + 16 + 21 * 24 + 31 + 34 + 39 = 37 = 28

(10 (1o ao a, aao (o (1o (10) (10

10 357 398 437 466 494 521 533 535 178

+ 13 =13 = 15 =17 + 18 =17 + 18 *= 20 = 16

(10 (10 10 (1o (10) ao (10) (10> (1o

50 357 380 421 448 479 502 518 . 522 1863

+ 13 + 23 + 30 = 29 + 32 + 31 + 31 += 30 =18

(1o (10) (1o aom aao ao 10 aom aom

Each value is expressed as mean*S.D. and (number of animals examined).



Table 6 Body weights of female rats treated orally with
3,4-dichloro-1-butene in the combined repeat dose and
reproductive/developmental toxicity screening test

C g.
Dose Days of premating Days of pregnancy Days of lactation
(mgr/kg)  ————mmm e e e e e e e e — e s e
Gain - Gain Gain
1 8 15 1~15 0 7 14 20 0~20 §] 4 0~4
0 207 231 248 40 261 294 337 438 177 322 340 18
+ 7 =11 + 12 = 8 + 16 + 16 + 19 += 26 + 15 + 18 + 13 + 14
(1o ao, Qo aom « D ( 9 ( 9 « 9 « B ¢ 9 ¢ 9 « 9
0. 4 207 230 250 43 258 295 335 436 178 329 343 14
. + 7 + 9 + 14 + 10 + 14 + 14 += 15 + 20 =12 = 24 + 15 * 16
= (o (@ R1)] ao (1o ¢ 8 « 8 C 8) C 8) C 8) « 8) ¢ 8 « 8
2 207 227 247 39 257 295 335 428 171 325 344 is
+= 7 + 9 + 12 + 9 + 15 + 17 + 17 *= 23 += 15 = 24 * 17 + 2383
(1o ao (10 (o 10) aom ao (1o aom (1o (10 (1o
10 207 227 244 37 255 290 331 418 161 317 328 11
+ 6 + 10 + 13 + 11 =12 =16 + 23 = 29 + 22 + 19 = 21 += 15
(100 (1o ao (1o 10) 10 (1o (10) aos {(10) ao aom
50 207 223 241 34 250 283 320 404 134 310 325 8

+ 8 + 9 + 12 + 10 *+ 11 + 16 + 20 + 23 + 16 = 34 = 27 =15
(1o (100 10) aom « 9 « B « B « « & ¢ 9 « 8 ¢ 8

Each value is expressed as meantS.D. and (number of animals available ).
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Table 7 Food consumption of male rats treated orally with
3,4-dichloro~1-butene in the combined repeat dose and
reproductive/developmental toxicity screening test

(g/rat/day)

Dose Days of treatment

mg/kg) ————=—m e e e e

1 3] 22 29 36 43

0 30 31 30 30 23 26

+ 2 + 3 = 3 + 3 = 2 = 2

ao,m (o (10D (1o aom (10D

0.4 29 32 30 30 29 25

= 3 + 3 + 3 =4 = 3 =5

aom (1om (1o 10) aom (10

2 31 32 31 30 30 21

+ 3 + 3 =3 + 3 = 3 =~ 3

10 (o (10 (10 aaom (10)

10 27 30 30 28 29 26

x5 + 3 = 3 + 3 = 3 = 3

(10> (10 (10 (o aom (10>

50 1 823k 28 29 27 29 27

+ 3 + 4 +* 2 = 2 =3 = 3

ao ao aaom (1o 10) (1o

Each value is expressed as mean+S.D. and (number of animals examined).
¥k : Significantly different from control at 1% level of probability
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Table 8 Food consumption of female rats treated orally with
3,4—dichloro—-1-butene in the combined repeat dose and .
reproductive/developmental toxicity screening test

(g/rats/day)

Dose Days of premating Days of pregnancy Days of lactation

(mg/kg) o e e e ————— e

1 8 0 7 14 20 0 3

0] 22 23 16 23 25 26 23 49

2 T 4 + 3 + 3 =2 =2 =7 =3

aow (10> « 9 D C 9) « B « & « 9

0.4 22 22 17 23 24 24 20 51

+=3 =2 += 2 = 2 =3 =5 = 7 =6

10 ao « 8 « 8 ( 8 « 8 (¢ 8) ¢ 8

2 20 22 15 24 26 23 23 42

x 2 = 2 + 2 + 3 + 2 =3 = +14

(1o ao ao - Ao 10} (1o aom ao,

10 20 20 15 22 23 23 20 43

* 2 + 4 + 2 =3 +2 =4 et O x12

(1 am (1o ao (103 (1o (10) aom

50 13%x 20 16 21 23 23 21 45

=5 * 2 =3 £ 2 =2 =6 +10 =6

1o aaom « D « D « P « « (8

Each value is expressed as mean*S.D. and (number of animals available).
%k : Significantly different from control at 1% level of probability
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Table 9 -1 Urinary findings of male rats treated orally with 3,4-dichloro-1-butene
in the combined repeat dose and reproductive/developmental toxicity screening test

Color Cloudy Volume pH Protein
Dose No. of
(mg/kg) animals PY Y PB B — + (ml/24hrs) 6.0 6.5 7.0 7.5 8.0 8.5 = s B
0 10 7 3 2 8 13.0 o) 2 5 2 1 8 2
+6.6
0.4 10 6 3 1 1 9 13.2 1 2 2 1 4 4 5 1
+6.2
2 10 4 6 1 9 12.8 4 2 1 3 1 1 6 2
+4.9
10 10 6 3 1 2 8 12.0 2 2 2 1 3 3 6 1
+7.3
50 10 4 4 2 6 4 15.1 2 2 2 1 3 2 7 1
+4.6
Glucose Ketone body Occult blood Urobilinogen Bilirubin
Dose No. of
(ng/kg) animals — £ + ++ +++ — X 4+ — X + o+ 0.1 1 2 4 — 4 o+ 44
0 10 10 1 3 4 2 8 2 10 10
0.4 10 10 1 3 4 2 8 2 10 10
2 10 10 4 3 2 1 7 3 10 10
10 10 10 2 251 6 4 10 10
50 10 10 6 3 1 5 5 10 10
a) :

S.D.
Color : PY(pale yellow; éyellowg PB(pale brown), B(brown)
Cloudy : ~(negligible), +(cloud

Protein : éneglxglbleg, ._2 15~30mg/d1), +(30mg/dl), ++(100mg/d1), +++(300mg/d1)
Glucose : negligible 0.1g/dl 4*(0 25g/dl), (0. 5g/dl), +++(1g/d])
Ketone body : —{(negligible), __%Sng/dlg ElSmg/dl) ++(40mg/dlg +++§80mg/dl)
Occult blood : — (negligible), =*(trace), +(slight), ++(moderate parked)
Tirohilinogen : Ehrlich unit/di .

+++

P [ERNIY SR EPAE A
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Table 9 -2 Urinary findings of male rats treated orally with 3,4-dichloro-1-butene
in the combined repeat dose and reproductive/developmental toxicity screening test
Crystals
Dose No.of Erythrocytes Leukocytes
(mg/kg) animals Mg Ca Ans
- 4+ = - 4+ + o+t - 4+ o+t e i = A = = 2
0 10 10 10 6 4 10 10
0.4 10 10 10 3 7 10 10
2 10 10 10 1 4 4 10 10
10 10 9 1 9 1 5 5 10 10
50 10 10 9 17 10 10
Epithelial cells Casts Fat
. (anls(e) gﬁizils Sq R G H globules
g/ke — f = - + - - - ¥ -+ - ¥
0 10 10 10 10 10 10 10 10
0.4 10 10 10 10 10 10 10 10
2 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10
50 10 10 10 10 10 10 10 10
— : Not observed; + : A few in some fields; ++ : A few in all fields: ++ : Many in all fields
Crystals . Epithelial cells Casts
Mg(ammonium magnesium phosphate) Sq(squamous) G(granule)
Ca(calcium phosphate) round) H(hyaline)
Ams (amorphous) S (spindle) #(waxy)
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Table 10 Hematological! findings of male rats treated orally with 3, 4-dichloro—1-butene
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose No. of RBC Hb Ht MCV MCH MCHC Ret. Met—Hb Plat. PT APTT WBC
(mg/kg) animals (Q0¢ul) (gr/dl) %) (t (pg> %) (%) %) 04/ ul) (sec) (sec) 103/ 1)

0 10 836 15. 2 45. 0 54 18. 2 33.8 21 0.6 138 12.9 17.8 86

+ 27 <+ 0.6 * 1.5 = 1 + 0.4 = 0.4 = 3 += 0.3 = 16 =+ 0.1 t 1.2 = 21

0.4 10 844 15. 4 45. 7 54 18. 2 33. 6 22 0.5 138 13. 2 18.1 82

+ 36 =+ 0.4 = 1.2 = 1 + 0.6 == 0.3 = 5 = 0.2 = 14 = 0.2 == 1.4 = 36

2 10 820 156.1 44. 6 54 18. 4 33.9 22 0.4 142 13. 0 18. 3 86

+ 28 * 0.4 *= 0.9 + 2 + 0.6 *= 0.8 = b + 0.4 *+* 12 = 0.3 = 0.9 + 16

10 10 828 15. 0 44. 5 54 18. 1 33. 8 22 0. 4 133 13. 1 18. 2 74

+ 29 * 0.3 = 0.6 + 1 + 0.8 = 0.8 = 6 + 0.2 + g +£ 0.7 = 0.9 += 17

50 10 820 14. 8 43. 9 54 18. 0 33. 6 20 0.3 143 12. 8 18.1 78

+ 22 £+ 0.6 = 1.6 = 2 = 0.7 + 0.7 = 5 +0.2 = 18 = 0.3 + 0.8 = 15

Each value is expressed as meantS.D.
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Table 11 Biochemical findings of male rats treated orally with 3,4-dichlero—1-~-butene
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose No. of LDH GOT GPT ALP 7~GTP ChE T.P. Alb. A/G T-Cho.
(mg/ kg) animals C(IU/D) CIus1) (Iusb aqusn (v (Iu/1> (g/d> (g/dl) (mg/dD)
0 10 410 63 28 255 0.50 69 6.45 2. 95 0. 85 76

+ 266 + 11 + 5 + 65 + 0. 66 + 45 + 0.18 + 0.21 + 0. 09 + 14

0.4 10 253 60 28 247 0. 64 70 6. 47 3. 00 0. 87 71
+ 54 * 3 + 3 + 55 + 0.42 = 29 +=0.13 +0.17 + 0.10 + 17

2 10 214 56 28 266 0. 37 48 6. 40 2. 82 0.79 71
+ 76 + S + 5 = 50 + 0.19 + 17 + 0. 26 = 0. 22 = 0.10 + 11

10 10 232 62 35 267 Q. 32 39 6.63 3. 02 0. 84 71
£ 116 + 20 + 16 + 45 + 0. 24 *= 12 = 0. t4 =0.18 + 0.08 + 16

50 10 280 52 31 304 0.41 38 6. T7xx 3.17 Q. 88 80
+ 112 + 7 + 8 + 110 + 0. 25 + 12 + 0.27 + 0.22 + 0.10 + 17

Dose No. of T.G. Glu. T-Bil. BUN Crea. Ca P Na K Cl

(mg/kg) animals (mg/dD) (mg/dl) (mg/dl) (mg/d 1) (mg/d}l) (mgs/d 1) (mgsd 1D (mEq/1) (mEq/1) (mEq/DD

0 10 94 137 0. 32 15. 5 0. 56 10. 1 7.1 142 4. 55 105
+ 34 + 18 + 0.03 + 1.6 + 0. 06 + 0.2 + 0.5 + i + 0. 31 + 1

0.4 10 65 131 0. 32 14. 2 0. 56 10.1 6. 143 4. 36 106
+ 13 + 17 + 0.04 + 1.4 + 0. 04 + 0.4 + 1.1 + 1 + 0.23 * 1

2 10 64 131 0. 32 15. 8 0. 56 9.9 6.7 142 4. 45 105
+ 37 + 21 + 0. 05 + 1.4 + 0. 06 += 0.3 + 0.6 * 1 + 0. 22 + 1

10 10 68 140 0. 30 15. 0 0. 55 10.1 6.8 142 4. 50 105
+ 27 + 13 + 0.04 + 1.9 + 0.07 + 0.3 += 0.5 + 1 + 0.30 x 1

50 10 73 142 0. 29 13. 1%k 0. 50 10.0 7.4 142 4. 65 106
+ 38 + 15 + 0. 05 + 1.7 + 0.04 + 0.4 + 0.6 + 1 + 0.30 + 1

Each value is expressed as meanxzS.D.
¥k : Significantly different from control at 1% level of probability
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Table 12 Incidence of necropsy findings of male rats treated orally with 3, 4-dichloro-1-butene in the
combined repeat dose and reproductive/developmental toxicity screening test
Dose (mg/kg) 0 .4 2 10 50
Fate TK FP (1) TK P (T) TK TK X FP (T)
Organs : Findings Degree  No. of animals 9 1 (10) g 2 (1 10 10 9 1 (10)
Liver : Discoloration t 0 0 O 1 0 (D) 1 0 0 0o 0
Enlargement 1 0 0 (O 0 0 (0) 0 0 2 0 (D
Kidney : Enlargement $ 0 0 0 0 0 O 0 | 3 0 (3)
+ : Slight: TK : Terminal kill: FP : Failed to cause pregnancy: T : Total
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Table 13 Incidence of necropsy findings of female rats treated orally with 3,4-dichloro-1-butene in the
combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 0.4 2 10 50
Fate TK NP (T) TK NP (T) TK TK TK NP KE (T)
Organs : Findings Degree  No. of animals g 1 (10D 8 2 (10) 10 10 8§ I 1 (10)
Liver : Discoloration + 0 0 0 0 0 0 0 0 0 1t (D
Enlargement + 0 0 (0 0 0 (O 0 0 I 0 0 (D
Kidney : Discoloration 4 0 0 (0 0 0 (0 0 0 0 0 1 (1
Adrenal: H§?§£;§g¥2¥izgd t 0 0 O 0 0 0 0 0 0 1 ()
Unilateral defect ¢ 0 0 (0 0 0 ® 0 0 10 0 (D
Thymus : Atrophy t4 0 0 0 0 0 O 0 0 0 0 1 (D
Spleen : Atrophy t4 0 0 0 0 o) 0 0 6 0 1 (D
Bone : Black spot* + 10 (D 0 0 0 0 0 0 0 0 0

a : Black spot in the right frontal bone

+ : Slight; ++ :
T : Total

Moderate; +t+ :

Marked; TK

: Terminal kill; NP :

Non-pregnant; KE :

Killed in extremis:



Table 14 Absolute and relative organ weights of male rats treated orally with
3,4-dichloro—1-butene in the combined repeat dose and reproductive/
developmental toxicity screening test

Dose No. of B. W. Brain Liver Kidney Spleen Heart Thymus Adrenal Testis Epidid.
(mg/kg) animals (g) (g) g) (g) (g) (g) () (mg) (g) (g
Absolute 0 10 505 2.10 15. 31 3. 24 0.79 1. 47 0. 38 61.3 3. 46 1.51
= 27 +0.05 + 1.50 =0.26 £x£0.13 +0.09 ==0.06 = 89 x0.27 =+ 0.20
0.4 10 S10 2.12 15. 13 3. 21 0. 78 1. 56 0. 34 63. 7 3. 44 1.45
+ 39 +£0.08 + 2.08 *£0.18 +£0.10 =*=0.11 =£0.05 + 8.1 +=0.33 =+ 0.13
2 10 512 2. 07 15.19 3. 22 0.79 1. 50 0. 37 58.0 3.43 1. 44
+ 37 +0.07 = 2.17 +0.29 +#0.08 =*0.12 =+0.08 = 5.3 ==0.21 x=0.14
10 10 512 2.10 16. 58 3. 57% 0. 80 1. 57 0. 32 63. 4 3. 65 1.49
+ 19 +0.06 + 0.65 *+0.25 *£0.089 +0.09 *=0.12 =+ 7.0 £0.22 =0.15
25 50 10 492 2.08 18. 42%% 3. 83%kx 0.76 1. 51 0. 39 63.0 3. 65 1.486
+ 32 +0.10 + 2.23 *=0.36 +£0.11 =*=0.11 =#£0.10 =+ 5.4 +=0.23 =+ 0.18
Relative@ 8] 10 505 0.42 3. 03 0. 64 0.16 0. 29 0. 08 12. 12 0. 68 0. 30
+ 27 +0.02 +£0.25 #£0.04 +£0.02 +0.02 ==0.01 + 1.3 == 0.07 =+ 0.05
0.4 10 510 0.42 2. 986 0.63 0. 16 0. 31 0. 07 12. 55 0. 68 0.29
+ 38 +0.04 *£0.27 £0.05 *+0.02 *+£0.02 *+0.01 *+ 1.99 x=£0.09 = 0.03
2. 10 512 0. 41 2. 96 0. 63 0. 15 0. 29 0. 07 11. 58 0.67 0. 28
+ 37 +0.03 +£0.26 x0.06 +0.02 0.0 +£0.02 + 1.30 x=0.05 = 0.03
7}
g 10 10 512 Q.41 3. 24 0.70 0.16 0. 31 0. 06 12.41 0.72 0. 28
& + 19 +0.02 +£0.15 *=£0.05 +£0.01 =*=0.02 *+0.02 *+ 1.48 *=0.04 = 0.04
=4
e 50 : 10 492 0.42 3. 74%%x 0, 78%% 0,15 0. 31 0. 08 12. 79 0. 75 0. 30
© * 32 +0.02 *=08.28 +0.06 +=0.02 00! £60.02 % 0.77 =*=0.07 = 0.05
§ Each value is expressed as mean*xS. D.

@ : Relative organ weight per 100g body weight
% : Significantly different from control at 5% level of probability
k% ; Sjgnificantly different from control at 1% level of probability



Table 15 Absolute and relative organ weights of female rats treated orally with
3,4~dichloro—l-butene in the combined repeat dose and reproductive/
developmental toxicity screening test

Dose No. of B. W. Brain Liver Kidney Spleen Heart Thymus Adrenal

(mg/kg) animals (g (g (g (g) (g> (g) (g) (mg)

Absolute 0 ] 340 1.97 14. 89 2.02 0.70 1. 03 0. 25 77.1

+ 13 + 0. 06 + 1.06 + 0.12 + 0. 08 = 0.06 = 0. 06 * 9.5

0.4 8 343 1. 93 14. 67 1. 96 0. 66 1. 06 0. 25 75. 3

+ 15 + 0.10 + 0.82 + 0. 14 + 0. 04 = 0.10 + 0. 06 * 8.0

2 10 344 1. 93 14. 77 1. 99 0. 65 1. 05 0.23 78.0

= 17 + 0.07 + 1.40 + 0.12 + 0.08 + 0. 06 + 0. 05 + 12.2

10 10 328 1. 96 14. 39 2.01 0. 66 1.07 0. 24 78. 0

+= 21 + 0.11 + 1.25 + 0.186 + 0.09 + 0.12 + 0. 06 + 10.0

23 50 8 325 1.91 16. 51 2. 20 0.62 1. 01 Q.20 75.89

* 27 + 0. 08 + 1.8l + 0.15 +0.10 + 0.10 + 0.07 + 8.6

Relative@ 0 S 340 0.58 4. 38 0. 59 0.21 0. 31 0. 07 22. 69

+ 13 + 0.03 + 0. 30 + 0.04 + 0. 03 + 0. 02 + 0.02 + 2.68

0.4 8 343 0. 56 4, 28 0. 57 0.198 0. 31 0.07 21.97

+* 15 + 0.04 + 0.11 + 0. 04 + 0.01 + 0. 02 + 0.02 + 2.10

2 10 344 0. 56 4. 30 0. 58 C.18 0.31 0.07 22. 70

+ 17 + 0. 03 + 0. 42 + 0.04 + 0.02 + 0. 03 + 0.02 + 3. 46
w2

=) 10 10 328 0. 60 4. 39 0.61 0. 20 0. 33 0.07 23. 82

& + 21 + 0. 05 + 0.32 + 0. 04 + 0.03 + 0.03 +£0.02 * 3.25
==

e 50 8 325 0. 59 5.09 0. §8%x 0.19 0. 31 0. 06 23. 38

© + 27 + 0. 03 + 0. 32 + 0. 04 + 0.03 + 0.02 + 0. 02 + 1.72

§ Each value is expressed as mean*tS.D.

@ : Relative organ weight per 100g body weight
%k : Significantly different from control at 1% level of probability
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Table 16 Incidence of histopathological findings of male rats treated orally with 3, 4-dichloro-1-butene in the combined
repeat dose and reproductive/developmental toxicity screening test

Dose(mg/kg) 0 0.4 2 10 50
Fat Tk FP (T) TK FP (T TX X K FP (T

Organ : Findings Degree Ng.eof animals 9 1 (iog 8 2 (?03 10 10 9 1 (503

Lung  : Arterial wall miperalization + 3 1 W — 00/ - — 5 1 (8)

Foam cell accumulation 4 2 0 (2 — 0/ — — 0 0 (O

in alveolar space

Bronchopneumonia 3 0 1 ) — 00/ — — 0 0

Liver : Hepatocellular svelling t 0 0 (O 0 0 0 0 4 1 (5
Hepatocellular fatty change._"ti_ ____________________ 68%8?85?3 ------- } ____________ 8 ....... 88?83 -----

Total 1 0 (D 1 0 (D 2 0 0 0 (0

Focal necrosis $ 0 0 ) 0 0 (» 0 I 6 ¢ W

Pancreas: Interstitial cell infiltration + 2 0 (2 — 0w — — 1 0 (D

i : Eosi ilic bodi 1 + 4

Kidney -« B oo ngies 10 e 5 8833683 ________ L ? _______ 8 8533 _____

Total 4§ 0 4 4 1 (B 5 6 5 0 %

ine d ts i imal |
A NN
Total 8§ 1 () 8§ 2040 o o g 1o
i ted +

Apples end regenerated b RO IR R

Total 4 0 (4) 3 0 (% 4 4 6 | (D

Hyaline casts } 2 0 @ 0 0 (C0) 1, 0 10 (D

Interstitial cell infiltration + 1 0 D) 0 1 (D 1 0 0 0

Prostate: Interstitial cell infiltration ¢ 2 1 (3 — 0/2) — — 3 0
M ] 0 0@ — 1 = S 0. 0@

Total 3 0 ) — 1WU/2 — — 30 (3

Thymus : Hemorrhage 4 1 0 )y — 0w — — 0 0 (D

—: Not examined: + : Slight: ++ : Moderate: +++ : Marked: TK : Terminal kill: FP : Failed to cause pregnancy; T : Total

x : Significantly different from control at 5% level of probability
X% Significantly different from control at 1% level of probability
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Table 17 Incidence of histopathological findings of female rats treated orally with 3, 4-dichloro-1-butene in the combined
repeat dose and reproductive/developmental toxicity screening test

Dose(mg/kg) 0 0.4 2 10 50
Ofgan : Findings ﬁegree ggFeof‘animals Tg N? (?53 T§ Ng (&63- ¥5 ¥54 Tg Nf K% (igg
Lung : Arterial wall mineralization ¢+ 3 1 & - 002 - — 2 0 0 @
Foam cell accumulation in t 3 0 3 -~ 0w — — 0 0 0 (O
alveolar space
Congestion + 0 0 W — 0w 0 0 0 0 1 (D
Liver : Hepatocellular svelling + 0 0 (® 0 0 0 0 3 0 0 (B
Hepatocellular fatty change +i 8 8 ggg 8 8 283 5 8 8 8 ? E?g
Total 0 0@ 0 0 1 0 00 1 (D
Stomach : Fgégélgggg§grigugégg?uéggtgg?ia t 0 ¢ 0 - 00D 0 0 0 0 1 (D
Small intestine : Fatty change in t 0 0 — 0 — — — 0 0 1 (D
mucosal epithelium
Kidney : Interstitial cell t 1 0 - 0 — — — 2 0 0 (@
infiltration
g v st I8® 8= = = im
Total 3 0@ — 0 — = — 10 1 @
Fatty change of proximal t 0 0 W) — 0 — — — 0 0 1 (D
tubular epithelium
Dilatation of distal tubule t 0 0 W - 0 - — —_ 0 0 1 (D
Adrenal : Cortical cell vacuolization  ++ 0 0 W - 0 — — - 0 0 1 (D
Cortical hypertrophy 4 0 0 W — 0 — — — 1* 0 0 ()
Thymus : Hemorrhage + 0 0 — 1 — — — 0 0 0 (W
Atrophy 4 0 0 W - 0 — — — 0 0 1 (D
Spleen : Atrophy ++ 6 0w - 0 — — — 0 0 1 (D
Bone marrow : Decreased celllularity ++ 0 0 - 0 — — — 0 0 1 (D
Angiectasis 4 /1 — /) - — — — — _—— =

—: Not examined: + : Slight; ++ : Moderate: ++i : Marked; TK : Terminal kill: NP : Non-pregnant; KE : Killed in extremis; T : Total

a : A case with unilatera]l defect of the adrenal; b : A case with macroscopical abnormality ) )

The organs of the Heart, Lung, Liver. Pancreas. Stomach, Intestine., Kidney, Urinary bladder. Ovary, Uterus, Yagina, Pituitary, Thyroid.
Parathyroid. Adrenal, Thymus, Spleen. Bone marrow. Brain, Eye ball and Mammary gland were examined from animals of the control and 50
mg/kg groups. and NP animals.
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Table 1 8 Reproduction results of rats treated orally with 3,4-dichloro-1-butene in the combined
repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 0.4 2 10 50
No. of pairs mated 10 10 10 10 10
No. of pairs with successful copulation 10 10 10 10 10
Copulation index (%) 100 100 100 100 100
Pairing days until copulation(days, Mean*S.D.) 2.4+1.2 2.1£1.3 2.7+0.9 2.4+1.2 2.0+1.2
No. of pregnant females 9 8 10 10 9
Fertility index (%) 90 80 100 100 90
No. of corpora lutea (Mean*S$.D.) 18.3+1.6 18.6%2.1 17.4+2.2 18.5+2.8 17.2+1.4
No. of implantation sites (Mean+S.D.) 17.6x1.4 18.1+1.4 16.1%3.1 17.3%2.5 16.6+1.3
Implantation index (%, Mean*S,D.) 95.6+5.0 97.7x4.7 92.1%9.2 93.9+8.9 96.3+5.6
No. of pregnant females with parturition 9 8 10 10 9
Gestation length (days, MeanxS.D.) 22.6+0.5 22.3%0.5 22.5%0.5 22.3+0.5 22.4%0.5
No. of pregnant females with live pups 9 8 10 10 g
Gestation index (%) 100 100 100 100 100
No. of pregnant that died® 0 0 0 0 1
No. of pregnant females that survived 9 8 10 10 8

Copulation index
Fertility index
Gestation index

(No. of pairs with successful copulation/No. of pairs mated) X100
(No. of pregnant animals/No. of pairs with successful copulation) X100
(No. of females with live pups/No. of living pregnant females) X100

a : Killed in extremis
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Table 19 Litter results of female rats treated orally with 3,4—-dichloro—1-butene
in the combined repeat dose and reproductive/developmental toxicity
screening test

Dose (mg/kg) 0 0.4 2 10 50
No. of pups born 16. 7+ 1.4 17.5% 2.2 15.4% 2.8 15. 1+ 3.3 15.3+ 1.4
Delivery index (% 95.0+ 5.2 96.3% 7.0 96. 0= 5.5 86.5x14.6 g2.8= 8.7
No. of pups alive on day O of lactation
Total 16. 3% 1.4 17.3 2.3 15.42=-2. 8 14. 9+ 3.3 14. 3= 3.1
Male 7.8+ 2.0 8.9 3.0 8.1+ 2.2 7.4% 2.5 6.2 2.3
Female 8.6+ 2.1 8.4+ 3.2 7.3+ 2.4 7.5 1.7 8.1+ 2.5
Live birth index %) 898.0+ 4.0 98.6+x 2.7 100 £ © 98.8+ 2.6 93.8x18. 7
Sex ratio (Male/Female) 0. 88 1. 06 1.11 0. 93 0. 78
No. of pups alive on day 4 of lactation
Total 16.2+ 1.4 17.0x 2.0 15.4+ 2.8 14. 7+ 3.3 13. 6+ 5.3
Male 7.8+ 2.0 8.8+ 2.9 8.1 2.2 7.3 2.5 5.9+ 3.0
Female 8.4+ 2.0 8.3t 3.3 7.3% 2.4 7.4+ 1.7 7.7+ 3.5
Viability index % 93.3+ 2.0 98. 7= 2. 4 100 =+ O 98. 7+ 2.8 88. 9+33. 3
Body weight of live pups (g
on day ©
Male 7.1+ 0.5 6.7t 0.6 7.0+ 0.8 6.9+ 0.4 6.8 0.5
Female 6.7 0.6 6.3+ 0.6 6.6 0.6 6.5+ 0.5 6.3+ 0.5
on day 4
Male 11.2+ 1.0 10. 7% 1.1 11.3% 1.5 10.9% 1.5 11.1x 1.0
Female 10.9% 1.1 10.2x 1.2 10.5%+ 1.4 10. 3+ 1.6 10. 5% 0.8

Delivery index (No. of pups born / No. of implantation sites)xl100

Live birth index (No. of live pups on day O / No. of pups born)x100
Viability index (No. of live pups on day 4 / No. of live pups on day 0)x100
Sex ratio = Total No. of male pups / Total No. of female pups

Each value is expressed as Mean * SD.,except sex ratio

o
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Table 20

in the combined repeat dose and reproductive/developmental

Incidence of external findings of rats treated orally with 3,4 dichloro-1-butene

toxicity screening test

Findings Dose (mg/kg) O 0.4 2 10 50
External No. of pups examined 150 140 154 151 138
No. of pups with 0 0 0 1 0
external anomalies® (0) (0) (0) 0.6x2.0) (0)
External anomalies?
Multiple anomaly® 0 0 0 1 0
(0) (0) (0) 0.6x2.00 (0)
a : No. of pups (Mean * S.D. of individual litter percentages)
b : Malformations of the facial structures such as proboscis, anophthalmia, microtia, agnatia and cleft lip
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Table 21 Incidence of visceral findings of rats treated orally with 3,4-dichloro-1-butene
in the combined repeat dose and reproductive/developmental toxicity screening test
Findings Dose (mg/kg) O 0.4 2 10 o0
Visceral  No. of pups examined 150 140 154 151 138
No. of pups with 0 0 0 0 0
visceral anomalies 2 (0) (0) (0) (0) (0)
No. of pups with 2 4 1 1 5
visceral variations ? (1.3%2.6) (2.9+£3.1 0.5+1.7) ©0.6+2.0 (8.6+x4.8
Visceral variations®
Thymic remnant in neck 0 0 0 1 2
(0) (0) (0) 0.6+2.0 (1.4+£2.9
Persistent left umbilical 2 2 0 0 3
artery (1.3+£2.6) (1.4+2.5) (0) (0) 2.2+£4.7)
Dilatation and bending of 0 2 1 0 0
ureter (0) (1.5%2.9 0.5£1.D (0) (0)
a : No. of pups (Mean + S.D. of individual litter percentages)
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