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7Ly o Fy (CAS No.8238168) o 510, 1180, 1540, 2000. 260CRTF 3380ng/kg%

SEHD Crj:CD (SD) RS » MrRBOBEREL, TOEEEFRL, UTD

SRR TTIEESTED e
2, 7EeNBYFNRELLBEERE LT, EREFHORBLS S, BTHTREBERT
BER 1 SDBRRIERAIL. 2FHTE 180/l boBTREHED O, £
O HEE. BE. FRET. RRER TRAROEBERF 7 VLB IS LEERE
TRD o,
3. TYNBUnFVEBEFORERNEREIVIERICE<LHESZ L. SEHOR
RESEREIDBEALL Tz,
4., 7INVBU IS NVOBEEBRRIIESLELZORBIFRLLUT. BERBVT, hE

3
i

A5
BT URSICEQEELARELFIIRD Sh., MR FE I IR L OBZE
R TROKEREFAD o, HEHICELFEC URPITE, fEHENE

EFIHEE o, WEEBEMCREERUCHETRORFHEMEREPRO 6N, &£
HHI T, MEHEOREAREL£FIIRY Sh, WEMERFHIIRETSORIEHE
HRECHERORE, SALECERESRS Sh,

REFEZREIDIFRELT, HCATERIZEEANORWE LROE5E, I
#ER, REEOHRACEME LROER, FEIOMNERLEOR RO RIREE.
BRCREECHEARCER. MMEAXERCRREOLE. BROEE, £FHT

Bl RE LRCBERTYEL, BECEAERCERFEY shv.
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TIVBYT AL (IS No.623616)% 5 v MIBOREREL. BORR. —~BRER

YR85, T0EERBERL-OT, *ORBERBET 3,
B, ERRIE TIECDERFBERAESC (Bl) 0ZKME 2] Inftv., BB ArEl
OECDF A FH AT Ko A4 ¥l /-,

FARL e
1. #ERYHE
HEBRYE . KON T < IVE I F L (CAS No.B23816,

DT, DEFEEES. LotEH: ) ThH2. BRYEHR. BEEOHEHRELDT 2
BEFOWE (ILE 1.063) Thy, R, BEATTREL: (EESWHRRIES
PR 3ESH3EM) . B, BHRVEHRKEZTOEEHEH L /2
2. AREY
EHAB®O CriilD (SD) HD SPF Sw b (f#: 421, KEEH 71~84g, W42
pe, REEE 66~77g) %, 109288 HBHIHERF Y-V A« UN—HREHKIU%
JAR. THMOBMUEEE 21T o . BUEHRS, —BRERRE1E 1E, AEIE
A3EERL, JERRREEZRUEEBEZRRIIBC,
3. HERELRNE
BTk, BE B£3C . BE 55x10%. BEEHK 10~10E /65 B HEeE
R 120 (FRISHPOSRBBETRI) KBREERENAUTURAFLADHEE
(1308=;) HWT, 725y " VRNaBH&WEK 7 —Y (2604 X380DX 1800, mm) %25
W Tz, F— YNk OREREL, BT S EUA, BodRE3ITMAL
Uiz r—YORBEBHUEIT LEIT O,
FEFZEACERIRIBZ2E,. ROFRESR1IEB1IEOHEETH R, 2E, BEEC

BERERAEEE (W7o v I A, ¥ NUEERRNESH) RUIVRBAESE (F4¥
¥, BEFEHREH) 2 1 BB TRERERLL.
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FRLKEOKEAR GUETAKEAR) 288RFEELZHVT, TRATRERUERTE,
RESORBEEITEN LE, EHRKEEDOKESIXHE L HOHE
ORMECREZIUEBEABEREELFT X —CEE (57
2 45060421-001 %L 45070388-001%) L. 2BEABEII DV TYE S0P CFEFEHERA
THBILEBAL. REKOKEREIFRNGHEEAN ¥ —TERE (#ﬁ‘&
RS 8 045128) U, Yk SCPOAKEEROHBEANTH I E2HA L.

=l
)

EUB0ng/ke® 1 HMELSEOS y MRS L, RERDHESEL -, TOER,
2000mg/kg BTHEL 2HDERESR 1 ~4A B2 T U, 1000ng/kg DT OFTIEZE
CE#AD SR o, i, 1000RT 2000ng/ke BT HREH DR, ﬁ;‘?w RY¥D

R, WEENAG, WERXCEENEESTD NS, 0ng/gBTREERIRD S
ok,

Dol Eho, REBRTR Ll HEORHAFEEL 2D K 5 DEF 3380, 2600,
2000, 1540, 1180K T Qllmg/kg B, X OWEBAREBHFEEAKERET ZHEED, M
BETHZBELR (Tablel) o

BV, 1840 3R o me Uik, BoUE. BUtYBoRgs (551E)
KEBOCEEPY IR 2 L3 KHEHELEEESHABIINT o,

EYoOBHE., BRUBKHETZ 2V MRUEHOTREBI T k. F—YiniEH

BIZB2T LA - TEERES, BREXCHYES2ELL TER L,

5. REBERUTRETR

BRERERZ. BRPEPAFCBODRBEZNIARELAD S 226, BORE
el #E5R. BRENT~UBHRAIELR, BV VFEEVTHEHNEEAK
LETo. REFEE., BRYEFFERE LTHAEDOERL R LS KEE 1keix
n(.884. 1.121, 1.482, 1.888, 2.468R T’ 3.210n] & UTHEEHIZEE
DOTHEEL ., B, HEYPECRERBEAE 1kgX 20 3.21001 &
REBOBBBZERLEDIIOEST. 2ORBEE (FEHHE) KT 115.5¢ (110

+ 7+

~121g). T 102.3g (86~110g
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6. 81, BERUREEE

ZEIIOVT, REBBBRELOBRHEITRES, BER1IBUEBE1Z1EME
HETEHELL, BRUZERE VTR, T0BERUSHRRE

(2) hEHE
eplizonT, #5820 EEL. 0. 1, 3, 5. 7. VRUVUBREZXES
(F P U R LLOTHRR-1, =Y 7 1 AR E&H) 2EOTHEL -,

(3) #%

RUUWIRAREBHERLU A, AFFERERUBII, BAREPEBLER
IWEBRTTROEEETE, E5OHKE - HB2RBMICHEL. £/, RoBy -8
B 10%EEEERLT U VRTEEL. LR,

R B, BE. OB, OB (KB NED . 8 1B, R
=g BB, BB 5. EBRUCBERASMG
(4) WHEEBRRE

FET B 1180ng/keBE 0% 1 4], 1540, 2000, 2600/ 7F 3380mg/keBE DUt O e
DN, BRI B, 010U 1180ng/keBE MR 28], 1540ng/keBEDHE 2 B,
2000ng /kgBEDME 1 Bz >N T, BE - BELLRZET - 8257 4 L EERBY L,

H

it
+
L1
it
i

ANTREY UL 2FTREHDOREHRRE (PTAL- oF U VERME, oil red 0

ufn) EAREEL. #8RUL, 2. BEERRBL UTHEREOE 14 (#o
&) . 1540mg/kg BEOHE 34, 2000ng/keFe M 1 #]. 26800ng/ke DML 1 Bl K
2T, 1540ng/ke BOH 1 AORBRVBIZ 2V THBRIZERL 2.

7. HELE

TERS, 7oy PEIERY L ERUZD BUEERAZEL L .

BEEIZDNT, BartlettDRELR I Lo THREREL:. ZOER. E0% (o

>0.05) 2RUAEBI SV TR -REESRSWECX>TERL. BERES

A2

Py
)"(j

<(0.10) . Dunnett OBREE (BERORBXIPEISSREUREREE V) L&
D BB DEFRSEBIORE LTk, —F, A%5% (p<0.05) 2RLAERR

DINTIE Kruskal-Yallis #Hin X DEFH L, EERESS (p<0.10) . Hann-¥hitney

T kAR e Y )y PRI n Hu g Ly Ll N N
CU-BRERII X ESY DEF RERLOE®MET o, 2B, HEEBELOHRED
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FECRR AT LDspfE% Table ZIZmRU7.
BT, LT 1540ng/keBED 241, 2000, 2800R T’ 3380mg/kegBt 0 &6z B
¥zo LDspiEid 1540mg/ked 2000mg/kgd i 2 L#HBI NI,
. FETAS 1180ng/keBED L#. 1540ng/kgBED2#], 2000ng/kgBED 4 #, 2600

oh

RO 330ng/kzBEo2BicBd oz, LDso B 13687.40mg/ke (S5%ETRA

1100.03~1875.51ng/kg) 2 HEHE IR T
FURHE, REBR1~CHEOMTH Y. SAEREYEHIECT2ERITD S
i,

2. —BIRREEE

—BREEE SO HES Table 3, INDIVIDUAL DATA 1-1-1~1-2-78mU s,
FETEITH, ML HIIRERN 1 HHUNK g EEF DR RURER. 0k,
HRESORSPHETCHE THRLTRDORT, o, FETEIER. KRETRT
R SHRNEEXRAHLRD SR, ToMiz DEFRERTTR, DEE, SHHE.

BHXCRELR. AREOFERCILMABEORBERBAD ohl.

EFERIEBCTH, BTFLAR BREBZERESORDH 1180ng/ke A EDFET,
FIEH Ollng/kg A EORTRD ORIz, B5% 1 HBKE, 2000ng/keHOM 1 BITHE
HEFOBEASPESBRSHBETHRL THED LY, ToBOFTIHEROEERI T
boniz, TOMIZ DEFREFETTRAACOREORBERFED SNl

3. KEHB

EHB L Figurel, 2. Table 4, 5. INDIVIDUAL DATA 2-1-1~2-2-TRm Uiz,
WX 51 DEFRESBOBERINERIVBESHBL, BTRER1~TE, #T
e ~5 A EERERRD bhi. BB, HO 1540nz/ke Bk DB K UMD DER
BERORER 1 ~SHILR. BLESES TEALERELR

b on
DEFREBOATF LFATR, B#5% MBZEHESFLEEARELETREFED S



Sl
4, #l®
O gtE% Table 6. INDIVIDUAL DATA 3-1-1~3-2-7. Photo.f-1~M-dizm=L ¥,
-
(1)FET#

118Cng/ke® it 1 B, 1540ng/kgB o4 5. 2000nz/kz 0 uE 1 B 34, 2600
ng/keBE O 3 FIM A PR T 3380ng/keDMBES B (GHEOBIEBITH) OREH1-
BERTHOURFRIZROBEY TH o',

B :BOREEY 2000ng keBEoniE 1 #l. 2600mg/keBEDHE 2 B¢ 3 B B (F3380ng/ke
DM GEssEes) nED o, BT T, BDEREMLNY 1540
ng/kgBEDME LB, 2000ng/ke B EE 1 BlEERH]. 2600ng/keBe D1 2 BIlE2 B RO
338Cng/keBE DM 2 G] (FriE S BIMEL3R) | WMEOHES 1180, 1540k T 2000

l

ng/keFEDMEE 1 B, 2800ng/keFEDRE 1 BIR T 3380ng/keBEDMEMER 1 8 (GHEk2
B4 &) | RRICESRMESER D VIR EARES 1540ng/keFO# 3. 2000 T
2600ng/kgBE DL 1 BIR T 3380ng/ke BEDME 1B (FEE2 B4 B | HE—L
BEREALD B ORFRALD 1540 BT 2600ng/keBD L 1 Fiz B oz, BE
T, %& BOBREAD D VIREIES 20008 T 2600ng/keB0EL 1A ET
3380ng/kgEOBE 3P 2 5] GHEESHE 24 | MEFREEHS1540nz/keHD
g 1B, 2600ng/kg BEOMES 1 HI R 3380ng/keFE it 1 B (FH#E 1 4088 3 &)
B oh.

B %5?;%6’)—‘%55’%@?\@.% N 3380mg/ ke I Bt BB R,

BFEE : —EBEEREuls 2000ng/ ke DEE 1 B, HARS 1180 BT 1540mg/kgBE D1l
£1EIC@BD ORI,

FENS . WSS 3380ng/ke DM 14, EHH 1540ng/keBDM 28], —HEELRD
BRAAS 1540ng/keBORE L B, —HEBLRCMBOMNED 1540ng/keBE M 1 5
D ohz,

nb

B BEARE/LS 1180ng/ke DM 1 BIR T 1540ng/ke Bl 34, FEREHEH 2800
ng/keFEDHE LB, ER LY 2000ng/ ke DM 2 ], 2600ng/keBEDHE 1 B
2HIRT 3080mng/ke Mo 3B (FIa 1 BSE 78D R SRk,

ZARE LUTHERERZEED 2800ng/kgB ol 2 Bl BTN 3380ng/ ke DL

2¥, MRECEEOEBERD Wing/keBof 14, IMEERSERY 2600



Bl 18 GHEESelt3s) oREBRL~CEFRCHDOEBRFMARKRDOBEY TE .

%:%a%@‘%ﬁ‘égﬁﬁﬁzﬂ%kwﬁ%ﬁ 340ng/ ke BEDHE 1 HIT TS B
Fro BUE Tk, mSEEOREEDS 1540ng/keFe DM B8 1B, 2000ng/kg CHEI IR
U 2800ng/kefEni2plE 1 F GIE7H824) | HEBETERERED Z0RRE
B 2000ng/keBED MEES 1 BIRT 2800ng/kefR i 2pl (Grik QMg 1 4) | 8%
Bo—EEE L 26000/ ke DM 1 Bl BB Shix,

Big 1 BRDS 2600ng/kefED MR 1 HIZBD ORIz, |

RS  FRDS 1540ng/ke BB 10, 2000mg/ kg DS HIE 1 HI BT 2600mg/kg B
DL G THE28) | EREC—EE AN 1540mg/kg§$@ﬂf§lgﬂ.‘
—EE AL 1540ng/ ke 1 FlIcBD SR T,

B s BEREAEDS 1540ng/ ke B O 2 B R T 2600ng/keBE i 1 B, BEREH 2600
ne/kegBD L 1 Bl RBY St |

WiiR : B A 1540ng/ke B0 1 HIRT 2600ng/keBE MRS 1 8 (GrEgE 2B 1
H) . BEAREALS 1540ng/keBo 1 HIIZ B Sh iz,

SRFREUTRESBRECRES. SAREOFHEGILMEHOEEELL 2000

ng/keBOM 1 FIzBD o,

()4
O10ng/keBen 428, 1180ng/xgRE S48 1540ng/ k2B 3P BT
2000ng/keBEDME L Bl (FHEEL3BIMEL0B]) O EIMFT RIRKDED Th oz,

T RE T, BMEC—IIEEDY 010ng/keM DMLY, 1540ng/keBO4 Bl 3
B, 1540ng/ke BOBEW BT 2000ng/keBeD ¥ 1 ¥ GHE12H8E06) | HED
—EEaakEy 118ng/kFHo 1 HItBD oh. BE TR, HERERAYD
ER 2000ng/ ke 1 BlICRD SR Tz,

T BUORAS 2000ng/keFo 1 FITREB o Tz,

FEIE . —EEE LS 1540ng/keBOE 1 BICRD R,

(‘J

\



sEpELn R A ghke e R EE R Table 7. INDIVIDUAL DATA 4-1~4-2. Photo.H-1~H-5

CHEH 1 ~3EFTH
1180mg/keBe o 1 ], 1540ng/keB i 2], 2000ng/ke P BH-E 1 4,
ng/kg BOBHEE 1A RT 3380ng/keBOMHE 28] (R4 P18 7 8) OFEER
SFRRIRKDE Y TH T,
BiE : *E@‘“_t?é@ﬁg’v (EE) & 1180 1540ng/kgRE D@L 141, 2000RTF 2600
ng/xgBEO MBS 1B, 3380ng/keB oML d GrHELPHECH) | HETHROX
FEAS 1180, 1540 RO 2800mg/ke@Eodi& 18, 3380ng/kg Bl 16 G

B4R | BE (EE) B 15040ng/keFolE 1 F, HETHRO D > @H
1540ng/kgHEDMEEF R T 2000ng/keFeOBE 1 4 ?} 1P 28D @D ont.

BT REEERDD oM 2000ng/kefE 0 1 BT 3380ng/keB o2 (G
BIGFMZH) wRD LRI,

B HEEEEREDS MY 3380ng/ ke 1 BlIzRD o,

FEBE d‘%@lﬁ"ﬁ@%?ﬁﬂﬁ@%ﬁ@%&ﬁ5 DM 1180 BT 2800mg/kgBE D& 1
BB 6Tz, T OMIZAFEED 2000ng/keFHEOMHE LBz RBD 61,

B FEREATORME LEOEFES 000K T 3380ng/keBOME 1 6 (BE) |
1180ng/kgEDdE 1 ’Eﬁ"h 1540ng/ kg o 2B, 20003 T 3380ng/ kBt #EL 1 &

(REE)ULEE i@?@) T R ORI Ly 1180 2T 1540ng/ kgD
W 140, 2000mz/ke BEOME 1B R T 3380ng/keM DTS H (GHHE 3B 2H) |
EUE R URRHEOER (BE) RURBHELECER (88) 5 2600 R
3380ng/ ke DES 1 BICRBD o hl:,

IS FEOBEFRRUCHMA 1180ng/keB Dt 1 IR 1540ng/ ke D2 (e
E) . 2600ng/keB0s 14, 3380mg/ke P dili% 141 (BE) (FH1LHESH) |
D 2000, 2600 R0 3R0mg/kgBmigd 14 (BE) | 1540ng/kgB02 R
O 2000mg/keB 0@t L8 (HER) GHEEE SH) BB shiz,

Bi e 5oifa?s 1180ng/keBED e 1 B, 1040mg/keBE S & 2800 BT 3380ng/ ke
DS 1T GHES ) | FERAKED 1180ng/keB ot L 8l BlEOERES

2000ng/xgBEORE 1 Hl. 3380ng/ke B0 2w 18 (FHEEL28) D ohi-,

%
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DEF> 910, 1180, 1540. 2000, 2600%7F 3380mg/kg%k SEED Crji:CD (SD) Rk >
y MIBOBERS L, TOBEERRL 1.

FECH I, #T 1540ng/kg A DB, T 1180ng/ke A LOBEIZED s, LDsufE
T 1540mg/kgd 2000mg/kgd DR, #2T 1367.45mg/kg (I5%ISHERA 1100.03~
1675.51mg/kg) TH-olr, HTHHRIRER I ~CHOMTHY, BEERS VRIICHE
CF B ERARD Sh .

DEF 51z XBEEKRE LT, AREHORLY. BEHTHREHRTEEE 1 H M
AT IC. EEF T 1180ng/ke D EOBTREB RO Rz, TOMITHKE, EE.
BEET. WREHR. TRRCHEEERS DEFRERTRY Sh. ¥, DIF REHOD
BEIHERIVLERIE<HE L. FEUHORMrdREE6EXVERIL TS
Y. DEF %[ﬁl&@b&ké%%iﬁ%& oftl-,

BB 2ET 2 MFOEEBBIL L3 LB X ShEFASNE CRD bhi. Thbb,
H# R ST LB TR, BIE IS TROIEELARIESHT R0 5 h., RENGE
EIT IR R OBFE R O TR ORI 2 ¥ R Sh i, HEIITE ST LEMT
. BE RS EE S B SR, FEEGEO REERCEETRONER
FEREDBBDH O, TDI3H, BEPEEBIHAOREZFATERE L ZOREORE LORE
REBRD ST, LEHTR, HEREORESEESPICED sh, FERGEHC
R T O WERAM R CHIEE ORE, BACRTRESBD Shi, BEOCY L
CRUAREREEABLTOEIEN S, BREAETRBSARSS O LOBEL
BB Y UT DEFOMMEE 5 < S, (EA R TRESERADY < Wl R CRA
L UTEEERL) RFOPOBERRREBOLEX SR, BB, BT TR, HE
EERI S o MiAH >R ERETEESBD ShR OO, HTSEERTLE TRRX
RTOBORH L. BERREEEEET SHEELELHOLDLE R SR,

EERELTBT BF RN DFRSSYOEIERBE RO SRk, ThbS, EL
- L OPORIEE G OREORER. B RIS RS0 RME ki 0B L MR
B, BFBCNERLE ORI BIREIE, BT SRR OB, iz I A R Ol
DEEHBAD bht, EEHOBRIBOTHHRORERREOREKE X Sh 5 M
B LR OBE RURELIRD SR,



O DEFRER TR, £F U HEOBBE TRHEMfEDOBEMPIRD oh, HEKKE
FEGECER LB HEIRE, BUH TR, BERMEFOLBERTFME LEOE
MPRBRCHEREOEHSECRHOEVHIZLELRD ohIERASEH Y, ETIXES
RUEBIIECEFHREBPELROEBDEEX ORI



Figures
Figure 1. Body veight changes of male rats in the acute oral toxicity study of DEF

Figure 2. Body weight changes of female rats in the acute oral toxicity study of DEF

Tables
Table 1. Experimental design for the acute oral toxicity study of DEF in rats
Table 2. Mortality and LD=o values of rats in the acute oral toxicity study of DEF
Table 3. General appearance of rats in the acute oral toxicity study of DEF
Table 4. Body veight changes of male rats in the acute oral toxicity study of DEF
Table 5. Body weight changes of female rats in the acute oral toxicity study of DEF
Table 6. Gross findings of rats in the acute oral toxicity study of DEF

Table 7. Histopathological findings of rats in the acute oral toxicity study of DEF
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Table 1. Experimental design for the acute oral toxicity study of DEF in rats

Concentration a
of DEF Yolume No. of
Sex Group {w/v %) (mL/kg) animals
b
Control 0 3.210 5
C
DEF 910 mg/kg 100 0,864 5
DEF 1180 mg/kg 100 1.121 5
Male DEF 1540 ma/kg 100 1.462 5
DEF 2000 mg/ky 100 1.899 5
DEF 2600 mg/kg 100 2.469 5
DEF 3380 mg/ky 100 3.210 5
Control 0 3.210 5
DEF 910 mg/kg 100 0.864 5
DEF 1180 ma/kg 100 1.121 5
Female DEF 1540 mg/kg 100 1.462 5
DEF 2000 mg/k9 100 1.899 5
DEF 2600 mg/kg 100 2.469 5
DEF 3380 mg/ky 100 3.210 5

a: Crj:CD(SD) rats were dosed orally at the age of 5 weeks.
h: Control was purified water.
¢: DEF was diethyl fumarate.




Table 2. Mortality and LDso values of rats in the acute oral toxicity study of DEF

a LDso value
Sex Group 0 1 2 3 4 5 6 7-14 Mortality {mg/kg)
Control 0 0 0 0 0 0 0 0 0/5
DEF 910 mg/kg 0 0 0 0 0 0 0 0 0/5
DEF 1180 mg/kg 0 0 0 0 0 0 0 0 0/5 d
Male DEF 1540 mg/kg 0 0 0 0 0 2 0 0 2/5 between 1540 and 2000
DEF 2000 mg/kg 0 1 0 0 4 0 0 0 5/5
DEF 2600 ma/kg 0 2 0 1 1 1 ] 0 5/5
DEF 3380 mg/kg 0 3 2 0 0 0 0 0 5/5
Control 0 0 0 0 0 0 0 0 0/5
DEF 910 mg/kg 0 0 0 0 0 0 0 0 0/5
DEF 1180 mg/kg 0 0 0 1 0 0 0 0 1/5 1367.45
Female DEF 1540 mg/ke 0 1 0 3 1 0 0 0 575 (1100.03-1675.51)
DEF 2000 mg/kg 0 1 2 0 1 0 0 0 4/5
DEF 2600 mg/kgy 0 3 1 0 0 0 1 0 5/5
DEF 3380 mg/kg 0 3 1 1 0 0 0 0 5/5

: Day after administration,

: LDso value vas estimated by probit analysis and values in parentheses are 95% confidence Limits,

a
b: No. of dead animals / no. of animals dosed.
¢
d

: Appoximate LD=o value.




Table 3. General appearance of rats in the acute oral toxicity study of DEF

Male Female
DEF (mg/kg) DEF (mg/kg)
Item Control 910 1180 1540 2000 2600 3380 Control 910 1180 1540 2000 2600 3380
Total no. of animals examined 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Findings of dead animals
No. of dead animals 0 0 0 2 5 5 5 0 0 1 5 b 5 5
a b
Decrease in spontaneous activity - - - 2 5 5 5 - - 1 5 b 5 5
Prone position - - - 0 0 1 2 - - 0 1 0 2 0
Sal ivation - - - 2 2 2 2 - - 1 3 2 1 2
Subnormal temperature - - - 0 1 1 2 - - 0 1 0 2 0
Bradypnea - - - 0 0 1 2 - - 0 1 0 2 0
Diarrhea - - - 1 0 1 0 - - 0 0 0 0 0
Soiling of perioral hair - - - 0 0 1 0 - - 0 2 1 0 ]
Soiling of perinasal hair - - - 0 0 0 2 - - 0 ] ) 2 2
Soiling of abdominal and posterior abdominal hair - - - 0 0 0 0 - - 0 0 1 0 0
Soiling of perigenital hair - - - 0 0 0 0 - - 0 0 2 0 0
Soiling of perianal hair - - - 0 0 1 0 - - 0 0 1 0 1]
Findings of surviving animals
Mo. of surviving animals 5 5 5 3 0 0 0 5 5 4 0 1 0 0
Decrease in spontaneous activity 0 0 5 3 - - - 0 0 4 - 1 - -
Salivation 0 1 2 1 - - - 0 2 3 - 0 - -
Diarrhea 0 1 0 0 - - - 0 0 0 - 0 - -
Soiling of perioral hair 0 0 0 0 - - - 0 0 3 - 0 - -

a: - = blank value,
b: Values are no. of animals with findings.



Table 4. Body weight changes of male rats in the acute oral toxicity study of DEF

No. of Day after administration

Group animals 0 i 3 5 7 10 14
a

Controt 5 115.4 135.2 152.8 168.6 183.4 201.8 237.0
2.6 4.1 4.5 4.8 5.5 7.9 1.7

DEF 910 mg/kg 5 115.0 117.2%%  135.8%  154.0%  172.2 192.4 227.6
4.7 4.9 5.5 6.3 7.6 9.7 15.2

DEF 1180 mg/kg 5 116.4 118.0%%  129.4xx 149, 2%%  167.8%  193.2 232.8
' 2.1 3.3 8.4 9.2 8.5 8.7 10.8

(3)b (3) 3 Q)

DEF 1540 ma/kg 5 115.8 115.00%  116.6%% 142, 7%%  164.0%  188.3 221.7
3.3 2.9 1.3 11.0 8.5 8.6 8.5
(4)
DEF 2000 mg/kg 5 116.0 113.0%% 99 5xx - - - -
§.2 6.8 6.5
(k) {(2)
DEF 2400 mg/kg 5 113.6 110.8%%  98,5%x - - - -
2.3 5.2 4.9
(2
DEF 3380 my/kg 5 116.0 109. 5% - - - - -
3.1 2.1

a: Values are means and S.D. thereunder, and expressed in gram.
b: Values in parentheses are no. of animals examined.

»: Differs from control, p<0.05,

#%: Differs from control, p<0.01.



Table 5. Body weight changes of female rats in the acute oral toxicity study of DEF

No. of Day after administration
Group animals 0 1 3 5 7 10 14
a
Control 5 102.8 120.4 135.8 144.0 154.0 163.6 177.8
2.4 2.8 4.4 5.4 7.1 7.7 7.5
DEF 910 mg/kg 5 103.0 100.2%%  113.8%«  132.2%  143.8 152.4 166.4
3.1 §.7 5.0 4,1 5.0 10.8 13.6
{(4)b (4) (&) (4) (4)
DEF 1180 mg/kg 5 103.2 97.6%%  109.5%%  130.3%x  144.5 159.5 176.0
3.0 4.1 8.3 5.4 5.4 8.3 8.0
(4)
DEF 1560 mg/ky 5 105.0 97.2%% 93 3% - - - -
3.0 1.6 £.3
{4) {2) m (1) M m
DEF 2000 ma/kg 5 103.4 98.3%%  100.0#x 108.0 132.0 149.0 167.0
4.8 9.8 7.1
(3) (1) M
DEF 2600 mg/kg 5 103.2 100.7#¢  90.0 84,0 - - -
1.6 4.0
{(2)
DEF 3380 mg/kg 5 102.6 101.0%x - - - - -
2.6 2.8

a: Values are means and S.D. thereunders and expressed in gram.
b: Values in parentheses are no. of animals examined.

*: Differs from control, p<0.05.

xx: Differs from control, p<0.01.




Table 6. Gross findings of rats in the acute oral toxicity study of DEF

Male

Female

DEF (mg/kg)

DEF {(mg/kg)

Item Contral 910 1180 1540 2000 2600 3380 Total Controt 910 1180 1540 2000 2600 3380 Total
Total no. of animals examined 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Findings of dead animals
No. of dead animals 0 0 0 200/2) 501741 5C3/21 5[5/01  [9/8] 0 0 10170 50411 40311 50411 505/03 [17/3]
d
Stomach : Distention - - - 0¢ 1 2 5 (8/0] - - 0 i} 0 3 3 £6/0]
Adhesion te pancreas, spleens left kidney and left adrenal - - - 1 0 0 0 [0/1] - - 0 0 0 0 0
Forestomach : Thinning of wall - - - 0 1 2 5 [8/0] - - 0 i 3 ¢ 5 {13/01
’ Detachment of mucosa - - - 200/21 300431 301723 10101 [2/7) - - 10170 204113 109701 100711 101701 [4/22
Dark red or red patch/patches on mucosa - - - 0 20113 A2 0 [2/3] - - 0 3£3/01 100/11 0 101701 [4/11
Partial dark red or red discoloration of mucosa - - - 0 0 0 0 - - 0 1 0 - 1 0 {2701
Partial yellowish vhite discoloration of serosa - - - 0 0 0 0 - - 0 0 0 1 0 f0/13
Glandular stomach : Dark red or red discoloration of mucosa - - - 0 1 Te 3f [5/0] - - i} 0 0 0 2 f {2/0]
Dark red patches on mucosa - - - 0 0 1 0 [1/0] - - 0 1 0 1 1 £3/0]
Cecum : Partial dark red discoleration of mucosa - - - 0 0 0 1 [1/01 - - 0 0 0 0 0
Liver : Partial dark red discoloration - - - 0 0 1 0 [1/01 - - 0 0 0 0 0
White patches - - - 0 0 0 0 - - 1 1 0 0 0 [2/0]
Kidneys : Swelling - - - 0 0 0 0 - - 0 0 0 1 0 {0/11
Spleen ; Atrophy - - - 1 & 2 0 [0/71 - - 0 0 1o/11 10011 101701 (W21
Deformat jon - - - 0 0 0 0 - - 0 3A2/11 0 0 0 [2/13
Partial black or pale discoloration - - - 1 0 0 0 [0/13 - - 0 1 0 0 0 [1/03
Partial white discoloration - - - 0 0 0 0 - - 0 2111 0 0 0 [1/13
Attachment to blood clot - - - 0 0 0 0 - - 0 0 0 0 [1/0]
e
Lung : Dark red discoleration - - - 2¢ 0 0 0 £0/2} - - 11701 303/01 0 100711 0 [4/1]
Dark red patches - - - 0 0 1 0 [0/1] - - 0 0 0 1 0 [1/0]
Pneumat ized swelling - - - i 0 1 0 [1/01 - - 0 0 2 2 3 {7701
Thymus : Atrophy - - - 1 0 1 0 {0/21 - - 0 0 0 i 0 [6/11
Dark red discoloration - - - i 0 0 0 [o/1] - - 0 0 - 0 0 0
External : Soiling of perinasal hair - - - 0 0 0 2 [2/0] - - 0 0 0 2 2 [4/0]
Soiling of abdominal and posterior abdominal hair - - - 0 0 0 0 - - 0 0 ] 0 0 [0/11
Soiling of perigenital hair - - - 0 0 0 0 - - 0 0 2A1/11 0 0 [1/11
Soiling of perianal hair - - - 0 0 1 0 {1701 - - 0 0 ] 0 0 £0/13

(cont inued)



Table 6. {cont inued)

Male

Female

DEF (mg/ka)

DEF (mg/kg)

Item Control 910 1180 1540 2000 2600 3380 Total Control 910 1180 1540 2000 2600 3380 Total
Total no. of animals examined 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Findings of surviving animals g
No. of surviving animals 5 5 5 3 0 0 0 [131 5 5 4 0 1 0 0 {101
h
Forestomach : Partial thickening of mucosa 0 5 4 3 - - - [i21 0 5 3 - 1 - - 91
Partial vhite elevation of mucosa 0 0 1 0 - - - 11 0 0 0 - 0 - -
Glandular stomach : Attachment to dark red substance on mucosa 1 0 0 i} - - - 0 0 0 - 1 - - 011
Kidneys : Swelling 0 0 0 0 - - - 0 0 0 - 1 - - 013
Pale discoloration 0 0 0 0 - - - 0 0 0 - 1 - - [t
Spleen : Partial vhite discoloration 0 0 0 1 - - - 011 0 0 0 - 0 - -

: - = blank value,
: Values are no. of animals vith findings.

. Partial.

: Partial in one animal.

: Values In brackets are total po. of surviving animals.

: Values in brackets are total no. of surviving animals vith findings.

T O e A0 On

. Values in brackets are total no. of dead animals on days 1-3 after adm. / on days 4-6 after adm.

: Values in brackets are total ne. of animals vith findings which died on'day 1-3 after adm. / on days 4-6 after adm.



Table 7. Histopathological findings of rats in the acute oral toxicity study of DEF

Male Female
DEF (mg/kg) DEF (mg/kg)
a
Item Grade  Control 910 1180 1540 2000 2600 3380 Tatal Control 910 1180 1540 2000 2600 3380 Total
Total no. of animals examined 2 2 2 § 2 2 2 2 2 3 2 3 2 2
Findings of dead animals b
No. of dead animals 0 0 0 200/21 20311 201/11 202/0]  [4/41 0 0 101/ 202/01 201111 201711 202/00 (/)
¢ d e
Forestomach : Necrosis of mucosal epithelium +H - - B 0 20411 101701 202/01  [4/11 - - 1 1 1 1 2 [6/01
Edema in submucosal tissue + - - - 0 10071 0 202701 [2/1] - - 1 1 0 1 1 [4/01
Ulcer + - - - 1 0 1 0 [0/21 - - 0 i} 0 0 1]
) H - - - 1 0 0 0 o713 - - 0 101701 100713 100713 0 [1/2)
Exudative inflammation + - - - 1 0 0 0 /11 - - i 0 0 0 0
Necrosis of vall + - - - 1 [ 0 0 [o/13 - - 0 0 0 - 0 0
Congestion in submucosal tissue + - - - 100713 101701 100713 0 [§Fyal - - [} 202/061 100/1) 0 0 [2/13
Granulat ion growth in submucosal tissue + - - - 2 0 1 0 [0/31 - - 0 0 0 1 D [o/11
Thickening of mucosal layer + - - - 1 0 0 0 [0/11 - - 0 0 0 0 0
Hyperkeratasis + - - - 1 0 0 0 [0/11 - - 0 0 0 0 0

Glandular stomach : Cangestion in lamina prapria mucosa + - - - 0 1 0 2 {3/01 - - 0 0 0 0 2 [2/01

Cecun : Congestion in lamina propria mucosa + - - - ¥f ¢ 0(1)g 1 [1/01 - - ¥ )] $ 0(1) 0{1)

Liver : Focal centrilobular necrasis of hepatocytes + - - - 0 0 0 (i - - 1 0 0 1 0 [2/0]
Congest ion . + - - - 2 1 0 0 [0/31 - - 01701 0 100711 201711 ¢ (/2]
Granutoma- + - - - 0 1 0 0 [1/03 - - 0 0 0 0

“Kidney (right/left) :

Thronbus formatien + - - - 0 1 0 0 [0/11 - - 0 0 0 0 0
Necrosis of tubular epithelium in corticomedullary junction + - - - 0 1 0 0 [o/1 - - 0 0 1001 Lo/t Atvey L
++ - - - 2 0 1 0 [0/31 - - 101701 202/00 100743 109/00 101700 [S/1)
Fatty change of proximal tubular epithelium + - - - 0 1 0 2 [3/01 - - 1 1 0 0 ] [2/01

Dilation of tubuless mainly distal tubules + - - - 0 0 1 1 [2/61 - - 0 0 i} 0 0
+ - - - 0 1 0 0 [o/11 - - 0 0 0 ] [ Los11

Atrophy of tubular epithelium: mainly distal tubules - - - 0 0 1 1 [2/01 - - 0 0 0 0 0
. +H - - - 0 1 0 0 [o/11 - - 0 0 0 1 0 [o/11

Inflammatory adhesion to stomach + - - - 1 0 0 0 [0/11 - - 0 0 0 0 0

Exudative inflammat ion + - - - 1 0 0 0 [0/1} - - 0 0 0 0 0
+ - - - 1 1 0 0 [0721 - - 0 0 0 1 0 [0/11

Pyelonephritis

(cont inved)



Table 7. (continved-1)

Male

Female

DEF (mg/ka)

OEF {mg/kg)

Ttem 6rade  Control 910 1180 1540 2000 2600 3380 Total Control 910 1180 1540 2000 2600 3280 Total
Total no. of animals examined 2 2 2 3 2 2 2 2 2 3 2 3 2 2
Findings of dead animals
No. of dead animals 0 0 0 200/21 201711 2111 2A2/0]  [A/4) 0 0 101701 202/01 20111 209711 202/00  (7/2)
Spleen : Necrosis of parenchyma +H - - - 0 0 0 0 - - 1 2 0 0 0 [3/0]
+Hi - - - 100113 0 0 /61 [ - - 0 0 0 1 1 [(2/01
Hemorrhage +H - - - 0 0 0 i} - - -1 2. 0 0 0 [3/01
H - - - 0 0 0 1 [1/0] - - 0 0 0 i 1 [2/01
Atrophy + - - - 0 1 1 1 {3/01 - - 0 0 0 0 01)
++ - - - 1 1 0 0 /23 - - 0 2A2/01 20141 100711 6(N) [3/21
: H - - - ] 0 1 0 [0/11 - - 0 0 0 0 o)
Inflamnatory adhesion to stomach + - - - 1 0 0 0 fo/13 - - 0 0 0 0 0(1)
Exudat ive inflammat ion + - - - 1 0 [} 0 [o/11 - - 0 0 0 0 0()

Lung : Congest ion + - - - 2 0 1 0 £0/31 - - 101/01  202/00  100/11 20013 104/01  [5/2]
Edema in alveol) + - - - 2 0 0 0 [0/21 - - 11701 ¢ 1o/ 0 0 1/
Dilation of atveoli + - - - 0 0 0 2 f2/0 - - ] [ 1 0 [2/01

Thymus @ Atrophy . +H - - - 1 ] o) ¥ Lo/11 - - L E } 1(1) H {0711

Thymic cyst with calcification t - - - 01 $ (I143] $ - - E H 1 $ {0711

Adrenal  (Lleft) Inflammatory adhesion to stomach + - - - 1 4 ¥ ¥ [0/11 - - ¥ } 4 $ ¥

Exudat ive inflammat ion + - - - 1t L] ¥ 4 [0/11 - - $ L] ¥ ¥ }

Pancreas : Inflammatory adhesion to stomach t - - - 11 ¥ ¥ ¥ /11 - - § $ # ¥ i
Exudat ive inflammat ion + - - - 101) £ $ 3 [o/11 - - $ # ¥ $ ]

Atrophy of acinar cells + - - - 1 $ $ ¥ [o/11 - - $ ¥ $ $ ¥

{cont inved)



Table 7. {continued-2)

Mate female
DEF (ma/kg) DEF (mg/kg)
a -

Item Grade Control 910 1180 1540 2000 2600 3380 Total Control 910 1180 1540 2000 2600 3380 Total

Total no. of animals examined 2 2 2 [ 2 2 2 2 3 2 3 2 2

Findings of surviving animals h
No. af surviving animals 2 2 2 2 0 0 [6] 2 2 2 0 1 0 0 [51
: i

Forestamach : Ulcer + 0 i 0 2 - - [21 0 1 0 - 1 - - 21
Granulation growth in submucosal tissue + ] 2 2 2 - - [4] 0 2 2 - 1 - - [5]
Thickening of mucosal layer + 0 2 1 1 - - [4] 0 2 2 - 1 - - [5]

+H 0 0 i 1 - - [2) 0 0 0 - 0 ~ -
Hyperkeratasis + 0 2 2 2 - - [6] 0 2 2 - 1 - - (51
Kidney (right/left) : Regeneration of tubular epithelium t 0 0 0 1 - - (11 0 2 2 - 1 - - {51
Fibrosis + 0 0 [} 1 - - a3 0 2 2 - 1 - - [51

Retent ion cyst + g 0 1 0 - - 11 0 0 0 - 0 - -
Calcium deposition in renal papilla + 0 0 0 0 - - 0 2 0 - 0 - - {2

Spleen : Atrophy + 0 ] t 1 - - 11 0 0 0 - 0 - -

Increase in extramedullary hematopoiesis + 0 1 2 i - - 41 0 0 0 - )] - -

Thymus : Abnormal findings oy # # o - - $ ¥ $ - 0 - -

There vere no abnormal findings in the hearts cerebrum, cerebellums duodenums jejunums ileum» colon and rectum.

: + = slight, t+ = moderate and +++ = severe changes.

. Values in brackets are total no. of dead animals on days 1-3 after adm. / on days 4-6 after adm.

: - = blank value.
: Values are no. of animals vith findings.

: # = not examined. .

: Values in parentheses are no. of animals examined.

: Values in brackets are tatal no. of surviving animals.

: Values in brackets are total no. of surviving animals vith findings.

a
b
c
d
e: Values in brackets-are total no. of animals with findings vhich died on day 1-3 after adm. / en days 4-6 after adm. .
f
]
h
i
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