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Sprague-Dawley % (Crj:CD) Z v L DO#tfi# (& 13 IL/#) . ¢+ TFNVENVFY »
O 0 (BK). 50. 150 B LT 500 mg/kg %, M TIAREA 2 BEH» 5 REEET, B
12 HEE. ETIIZER 2 880 s R 2HEC. HERFEEELTHEE 3 HF ¢, #O&5
LT, BEIEBMIC N 4 2 EFEBHIC OV TR L. B, LToL3TENEhS,

1. Heywm i

HECid 500 mg/kg BEFHD 1 HIHMHE 2 HIZFET LD, ETRWThoBREHIIBW
THRHTCHIBO SN kDo, —RIRBOBER T, FEC LA 1 FHIIRESERINE
fil, 150 mg/kg ML tOEBSHOMIE T, REBRICBUOREIREB SNz, TOfb, #
Tl& 500 mg/kg 58, T 150 meg/kg UL OEEEHICBNT, KREREMMHIS L CE
HEOETIRO 6N, SRS LCAMBOREAGZRECE. H#RYERSOR
2T H2EEIRD N2>,

2. BRERENFTR
500 mg/kg IG5 HOBREB LEREDFHBH L D ODET LD, WEH., REX,
ZheR, EREED LRI, BROERSOFBEIRD SR oz,

3. HERFR

500 mg/kg HEHBETIL, FRMOETICERE LR, HELRE. £RHERBL
CHERDETASS NS, HEROEBER S TICERE I, RAYERSORBIE
Hshiahroiz,

4. EIEHR

L EDER» S, ZAEREETICBI 2 4 FIIVENT) L OBRBWIIHT 5 EERE
& ERERENMEIRED SN2 2D 5Tk 150 mg/kg/day., T 50 mg/kg/day. 3
B OEIERES ST B AR, EREOE TS5 160 mglkg/day. HERIHNT 2
MER B 500 meg/ke/day LHIMFE N B,



(& B B W)

OECD & X 2Bt WEOREMERIIFDL 2 BEABTEEO-RE LT, 4F))
ENEI DTy VEAWRREOREHEEMEMEREER L 2O C.ZOKBREZMRET
%4

KFHRIZ. TOECD 1b2WERREN A K54 > AUEERESBUR I ) —= 0 VB

(BREBBUHBR) (1995&E 7TH 27H). BLU MLEPWEGLP) (PR 12F3H1
HItIE. JRERE 415, EHHE 2685, ¥R 12-02-14 BFE 1 5) TEM LU TERR
Lk,




(#R B K]

1. #BRWE

4-TF)VENIRY ¥ (¥ Morpholine, 4-ethyl-. BEFE EM) &, % N TF VTR
1} >, CAS No. 100-74-3. 2 F& 115.18, 2 F3 CeHzNO\ BEE R —70°CLAT, #5523 138.3°C
(760 mmHg), E 0.914 (20/20°C). &ESE 6 mmHg (20C) OFVE=FTRE2ET
BEEOWRTH S (BERCOVTIITRER), 2B, Dy V&S foli 2
9 wth L bk, THimE LTKDE 0.05 wik SO HBRYER P HREEX
n, FELE. SHLUABRYEL., GANECERRELUCHEEL, BIEF AEEN)
RE Lizo BB, BIEERE THRICEBRYEZEA L. WK TRERR
EEEERLZER ARIMToeErRR Iz (Appendix A)o

<tEE&EA>
CH,CHj

()
2. HHBMBILUAERN

7 BE D Sprague-Dawley (SD) # (Crj:CD(SD)IGS. SPF) M#> v b (HXF¥—
WZ - DN, ERFAF VY —&E) 2BAL. AGHE2ET 7HE, etz
MR THAE Lk, B - BMEHIR AT, SH-RREBE2EEL. AREBLTREKRTHIC
BREEZAE LD, BER2RLUEBHVIRREINED» o7 (AppendixB). MBI T Lz
HE#conTiE, ¥5iC 14 . A XU —BRREL2HEL . ESHPIcOoNT
X, COM. —BRBEHEL-,

B, FEREES 21.0~25.0C8 L U 40.0~75.0%. HLKEEE 15 [ /K. FRHEA
120 (TR~19 BAUT) KHiich =B E (9%) ¢, EEESMEKT - (220w
X270d X 190h mm) IZHEANCINALCHE L, AR (B CE-2. HERZ L 7W) BLT
SRRk (KEAK, EHTHAKERHRK) 2ARICERI . EIWicBWad, Gk 18
H»SHE 4 HE T, REE LTIR SOVTE-F v T (3—=2 ) —>, BRZRZN
V—W) BEANES Y VAT S RFw U BT — (350w X 400d X 180h mm) %A
L7 B AEHMAIC B 2B ZOEEEIBE 23.56~24.5°C. M 53.0~73.5%

Thh, HBGBENTH o2 Tk, FEHALEAN, KEKBIUKREOZ2ITHRRTE,
BRI 2 RS WD H 2 BADRER X iz ok,

3. WA B LU
BT, ME#EE b, H5FEHIH (20024684 26 H) KHIELEAERZD LI, AE

_3_’



BUBAGIRIE BRI & D BB LTz, Z O, MR TEOHIGEIRI T - — LRSS /= itk
B BEHTED & NS, BT ORED SR Uke /ey HEBWIZDWTI,
MR 2SI ER LR b o = B B RO Lize BATHBOBMICIE, 7=V R TR
CEES R U CEERRA Lk, -, SRV ViR, BTLRAEORR Sk
Ph— R EENF, ChRERFEES. BERNBSEEA Uk, 2B, HEROMEERT
EE I VNSV

4. BE5REORE

BEkid. HREEHE L T, OREHAK (BT LB, 28RS AL06AA)
EMATEFEE®R (10whv%) 2R LTS5, BETXFAKTERESRL T, 2EE (3
BLU1wivk) OBSHREERR L=,

BEBREOREMIZ DV TIZ. 0.1 BV 20w B OIFERAE I OWT, Bk, EEE
Fiz#i7 3 8 HOREMIHAS N TS (Appendix C)o F 7. BSHIEHIHICHERL
oG BRFIIDNTE, FEEORSBECEIFNIEBRDEOSELNEL. FIEED
EM»PEFHh TS L& L~ (Appendix D)o

AR OBEREEIZ. LTOEDICER Lz, FRNMRED 1 mL 2B L, A%
J=IWVT—ERBE LR, AY /) —VCHEGRUCERERERR L. M, #RhE
ZLBEEFHE L. A%/ —IVICHER L TREERM (5~100 pg/ml) ZFW L 2. FRNEESB
SPIEERGE AR 2O N5 7 (GO) HIC X b EIE LT, B8 ED 5 /EE U= ER
ZHWCREZRD:,

GC &%

S WM B 5 A:  PoraPLOTQ
(A 0.53 mm, £ 10m, EE 20 pm. CHROMPACK)

F @ % #: 50C (142[) »15C/2->250C
FrY )7 —HR: AVUA, #12cm/sec

K £: 60kPa

Z= % : B50kPa

FAMO® E:  250C

B B | E:  250C

BB 3FE A E: 1l

S. kb=, HERBLUKRESE .

BERIZ. 4TFNVENVF) Oy bEAVS 28 HEREZORSHEAR FEER
(AABRFIEZES C-01-007) OFRICESVWTRE L. Thbb, ABFRICBNTEM %2
100, 500, 800 B LU 1000 mgkg DAET, MERE IO v MiC 7RWL 5 HREK
EERE L KR 1000 mgkg O E THEBES 1515 L. 800 mgkg M LORAESRF
FURERT, R, HBNOET. 53<EFrBLUHRREPBRAIh, BE5OHITHE

-4~




BEDn UVEIMHIHEDPZES Sz, £, 100 megke %S5 EOM 1 #13 LU 500 mg/kg
U EZE®RES UEHOMESA T, HIBRESEST VALY 2HENERINE:, ML
OFERDPS, ZHERICBIT2REEIT, 500 mgkg 2EARBICREL. ALLZH 3 TRL
T, AR 150 mglkg 2, {KARIZIE 50 mgrkg ZERE L 1zo

BESRZEBEIEOL L. >y VHEBEZ AW TRHEIIICRO®RS L. BR5ARI 5ml/ke
L., ML dREMOEREEZ S LIZEEKINCREZERZEH L.

BHOREYE. #5858, BE. REBEBLUVHVESILUTOED TH 5.

T — = _
B BSER (fj:@_ ﬁi) iﬁ/@iﬂ i RS [

1 HEES EK 0 0 5 MX01001~013 FB01001i~013
2 EM 50 1 5 MX02001~013 FB02001~013
3 EM 150 3 5 MX03001~013 FBQ3001~013
4 EM 500 10 5 MX04001~013 FB04001~013

SIS, o LTI ECHT 2 B8R 5 I AT, FIREIH ¥ T oMk 42 H.
M U Cid 2 ERRT 280 SRR ER T, BREMEZE L CHE 3 HX T REPER
SN o LT RIREIH £ codEk 52 HE. 2 LD > i3k 256 HHEHET
gL, 1H 1@, 9K» 5 13ROI ERS Lk,

6. BIEAE

1) Ravy

(1) —BRBOBLR

2HICONT, FHESHPEH 1 ELE, REYETEIRSEROBHE 2 BRERLE. ¥
. BRYEICERT 2 L EX S hEERVRH L EBEIE. SERORBRLTCHER, ik
HICEIE L,

(2) REBERFE

2O T, BEHEAE 1 B S CHEINFICHE Uiz, REPRER SN2 TiTE
RO, 7. 14 BXV20 Hic, A LEETIIHE 0B L4 HICHIE LZIED, SETico
WTIEFE TR RARFICHE L o

(3) BEHEAIE

EZHIZDONT, RECHIRZR < BRSHMPE 1, HEESLUEEEZHEL. T0E
o 1 HOBREEEEH Uz, REDVER SN2 CIER 0~1, 7~8, 14~156 BXKTU 20
~21 H. 2L ZHTEIWE 3~4 HORBERZRE L =,
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(4) HAMER

EHI DI ONT, EHITHETOMAPBRICSISHRE, BAATVE2GHERL. AE
%, REIHRINDG T CHELEEE L, MESOME, B5Y 2 Bb L URSEA
% 2 O SBMEAI DR < & & 2 [HBLE OB LR & LD > B, Sl 40
H 3\ 5 R TRIESER L 28E 4 HENS 203 5 AL L, 40 5 HO/M
BAYRE LCRIESER LESE 45 HESE, Ch5ICABINRVEMILTERN Y
L. BROEEGERTHOM A% KD, BB HIERIAEL L S ORE 28
TYITRDE. Fie. BEHYOFIEES S REHETOOROTID S, BT LOTYRIE
[ B R 7=

(5) 2R

AN, %45 16 0 (12:88%) o5 A»LEE 2:&8H. REEROMEE 14 1 TEHRE
SETCUTo /o REDOHERIZ. BAATHORBTOEE, HHIVIIEROFEMOMBIZLD
O, ZEPERINEME. 20RO L LTRET L diZ. ABEPIEL.
FEAFABICRL 2. REOEEBLTIERORBIC LY (FHEHERRVEA SN T2
FEREIE Uk), ERGBCBIIIRER (RESYE/ ZHEWE) <100, %), ZHhE
CCERBIME, ZREWE) X100, %), & 5ICRAREKEY 52 ERED$ TORR,
HBL U ORISR L = RIS O RIBE R 7=,

(6) o - WERREDEIR

REGEEI WAL, 262 ARMEX 2, SREOEBRHRIIBRTERIYIC
DVTHIHRAICTV. HMHREINEBER TSR B DN T S, DHEIHERO—R
RBLUEROKED LAHBBEOEHRHIN U TRHL . 2MIFH 11 BFETRETL
EBMCOVWTIE, 2OHZSMH (WEO0H) ¥ L. EEHEE (GERE 0 b 505EET
OBRE) BLUHEER ((RHEES SCRSME) X100, %) 2EH Lz, 2HEOR
B ok, WERE2EHEELE,

(7) Bk - WEAE R

BEWIE, 85 42 AOBOI, <Y MOYVES—)VF M) Y ARET T, B - B,
MR L. TOE, BRBIUBEMAOESSRE L. xEEE, SEEESTRED
K UHAERIL, 0.1M U VERIEET 10% 7RV <) VAT ERE Uiz, K8 KOs bk
T UWICEE L, 2P ONWTIRERZER U, NEBE B LU 500 mg/kg #&5HIC DN CRE
MRMPRAELEM Lz, Z20M. IR EEINRERIC OV T SREERERE 2 X
ML 720

HEBHDS b, S L EBIEWE 4 Oz, S48 Lk - REIIEE 26 HEYHIZ, £k

-6~




BRI NAED o138 52 HOBAK. ZAZ R MUV ES —)LF b)) & AR
TC, HUll - B, BRLZ. FECHliE. RRABTHOPICHIR L=, OB ES
LUPFEERHH LT IR OWTIREARBME T CREREGFEZ. FECOWTTERE
B, BEREK ((BEE/TERESEER) X100, %) 2EH U=, R, 75, B, BELH
BLOLEHOMBELBEREEIX, 0.1M V) VEREEH 10% )< ) VIBBICERE Lz, JRE
WOWTE, £FICONWTIZEAZ R L, AEEES LT 500 mgkg &5 OV TREEFER
FRBELERH L. 20, JBRBCHEIMERERS X UREHOMES X ESECD
W SRR R B R L . |

2) HER

(1) ERBBLUECR

WE 0 HCEROMABLUNRTEOFREEE L%, ERE (AERE+HECRE)
EREEANCHZ T, AR ((ERE/EFRER X1000 %), £RHER ((HEERE/
ERES) X100, %), HAEE ((WEERE/ERB) X100, %) BLUWHE 0 HOKLE
(& 0 HOMERSE,/ WS 0 HORERE) X100, %) ZKR&i=,

WE 1 YRR, 20, HERO—BRIREEHE L. £RE L IFECREE HENICEZ <
FEREER (W5 4 BOERE/WEOHOEREK) X100, %) BLUMWE 4 HOML
((WHE 4 HOMERE,/WE 4 HOMERE) X100, %) 2Kz FECRZDNTHE,
RRRTHCPICHIE L. 0.1M V) EREEE 10% 3V < ) L IERICERE Uiz

(2) HENE
WHH 0B LV 4 BICEROREZRIE L. SFRT LICHRFOFIEEFIUL L.

(3) Hikk
EERE. 22T 4 HE o —FVRAZ I BIEEE, #iL. ARBIUAEEE
DEEODHELHRE LI,

T. T—5 O

HEBOZA Li-gmoBE., RER, ZRREIIDOWTIE, Fisher OBEREMERHRE
2iiolz. BBRUWEEBRSHOFREMERETRO> B, JL—-F2FLET—F R
Mann-Whitney O URRE *2 2k b, BS L — ROAFHER Fisher OEEMRD I
BREICI D NEBL OB TARERERT o2, ZOMDT—FIE. BERILIZB/LNE
HHDWEBRZ L OFYEE 1IEXRE LT, %7, Bartlett DA Y ICX h BHOSBO
—BREICOVWTRERTV. 2EP—KTHo B, —TEEBEOSMON ® 217
W, HEICEHRELIRD SN EBEATIE, Dunnett P ISk DS BERERT> 2. — AL
WTNPOHTHED 0 Lo BABLIUVSGEBE - TR - EHEICIX. Kruskal-

-7~



Wallis QJEfIRE P %17V, BRICEREISTHY 5 =841, Dunnett B DRE
IO BEHBET >, BEKEZ. WTFhd 5%& L.




€] ®]

1. BHEw
1) —#R%E (Tables 1. 2; Appendices 1-1~2-4)

EM 500 mg/kg #&52DI 1 FIAHEE 2 HICH T Lz, SEHI TR, REORHICELE
IRBPERSI N, EFEATE. 85 14 B 5B 5% AEORED 150 mgke P E
DOHREFHT, MWL A~THICBEI NI, ETEHOEMED 50 megke H5EON 1
PlicBiEE iz,

2) K& (Figs.1. 2; Tables 3~86 ; Appendices 3-1~6-4)

BT, 500 mg/kg #SFHI BN TEREMMARSA S h, AEERERRS 42 BB
KU 43 H (BHEIREE), FERMEIRSE 1~7, 21~28 B LV 36~42 HOEED
ML B U CERREMERLE. 150 mgkg L FTORSEHCIX. HEHLOMICE
BEIFDNRP oI,

I3, 150 mg/kg PA_E O S FEIZBNTRE B MINFEIDA S h AEEHIEIX 500 mg/kg
BEHOMR 20 H, AEMINEI3 150 mgkg #E5HFHOKS 1~7H, EHRK 0~7THB LT
IHE 0~4 H. 500 mgkg E5HOESE 1~7H, &k 7~14. 14~20 HB X V'EE 0~4
HOHMEH, HEREF & Ll L CHARBRIEMEER L 2o 50 mgkg 5T, HEHELOM
KHEBRZIRD s hRrolz,

3) &2 (Figs.3. 4; Tables 7. 8; Appendices 7-1~8-4)

BT, 500 mg/kg BEFHICBWCHRHEBOETHIAS N, &5 1~2, 7~8. 14~15,
29~30 BL U 41~42 HOHED, NEH L LR L CERREMEZTR Uiz. 150 mgkg AT
DOREFHTII. FBEHLOBICABREIRO SR> ok,

T, 150 mg/kg L EDREFIIBWTEEBOETHA SN, 150 mgkg HE5HOD
&5 1~2 H. &4k 7~8 H. 500 mg/kg #5805 1~2 H. #EIK 0~1. 7~8. 14~15
HofEd, WEE LB L CERREMEZ TR Lz, 50 mghkg 5 TlX. HEHFHLOMIC
ﬁ%%tﬁ?&&ben&#a 7o

4) BIPTR (Tables 9. 10 ; Appendices 9-1~10-4)

BT, WAKEREONMELRERE, 508 LU 500 mg/kg BEHOEF 1 FlLICHRI N,
50 B X 500 mgkg #E5FHTIIMAEE LEDOMULRD DN, ZDIFH AR
LHRERORKFELENBED 1 FlicAH S iz,

T, WEHEFICHE Uz 500 mg/kg &5 FO 15, B L UBROBRAMLH
Hohfze ZOM. EES (—RREBOETAE FEBOEE L IR) 25 50 mg/ke &
580 1 flcBRINE. '



5) 828 E & (Table 11 ; Appendices 11-1~11-4)
HEDRIRFAEED 500 mg/kg HEHTCHRBIET LD, BEBLIUBELADERIC
&, ERE, HNERELICHBEHLIEBE L CERERFDO R 27,

6) WEMEAT R (Tables 12, 13 ; Appendices 12-1~13-3)

BT, SRR A B & S hi= 3 EBEE, 50 3 XU 500 mgkg HE5HDOHK 1 HIOK
BRI, FABEOBH L KEIBAEIN. BRELACIHARBRE AN, ZHOBED
- BV 50 BL U500 meglkg BEHOZ 1HITRZ AT 4 v eMlEOBAER RO SNk,
ZOfts, BTFRIFEINBEO 1 FciI@mlic, SAED 1 FITIXAFRIOERE _ LEKRERIC
HHENTz.

METiE, ARFB LY 500 mg/kg BESHOMBICEFEIRDLNED o/, WEHEFIC
e U7z 500 mglkg H5 RO 1 I PEEORKE. DIRICIZEERY U REFEIHE
Ihiz. ZOMh, 50mekg HEHO 1 HICHEBI N=LRERT. MEZMICIIRETH
> = (Appendix 13-3),

2. HnEkE
1) A B & U (Tables 14, 15 ; Appendices 14-1~15-4)

MRS OBE R, BEEAEIC 4 HELD 5 45 BRI 26 LEBYD 150 B LT
500 mg/kg 5B TE 1 HIALNED, ZOHEEICIINBEE Y s L THRZ LA 5k,
SEEME TR, RERBLUSHE, 5 IC3RRETO NS LTEoMORB K,
R RRYES R LM L OBCARERRD SR 2.

2) HEREB X UEHELR (Table 16 ; Appendices 16-1~16-4)

500 mg/kg 5O 1 HlIZER 24 HiC 2PEOERZMELED, WThBFBLRTH
D, RAFEOHERIE 909I% LR/, ZOMOESHOHERITIVWTNDG 100%TH >,
ERMRICOVWTR, NRBELERDESREHLOBICEREIRD S NRDP o2,

3) HIKB. BB BLIOERKRE (Table 16; Appendicés 16-1~16-4)
500 mg/kg BEFHOERE B L UEBRKIZ, HEHELDETLEY. FREIRDOHN
BP0z 150 mg/kg LT OREHTIE, MRBELORICET 2D o7,

4) SHBLUHERE

SR BOEEERERIT ABEO 126IF 4 61,50 mgikg =H5EO 12 B+ 341, 150 mg/kg
5RO 126190 36, BLU 500 mg/kg ZEHD 11 fIF 4 PICDONTEBI Wz, &
WO ER UEFIZRRIhEDP 5, E, 2HEREEZERERZcES > EEDIcoNn
TH. 500 mg/kg B SGHTHLR 24 HIETR 2t 04 U2 1 FlofMicid, S5HEF L ¥

-10-




W& hlid b ok,

HERRBOEBETIE., WHE 2 BIZHT L= 500 mg/ke 58O 1B NT, FETDH]
HIBBMOALERETRBLUOERO IV ZAEY b (Ef»SE» LTRIBEAD
i) OHESAD LN, ZOBOHMIIHEREOREIERINED > .

3. HER
1) &% (Table 16 ; Appendices 16-1~16-4)

500 mglkg BEFHOERK. HELERE. SREERBICHERSNBE L EBRLT
KT LED, ERERADSNARD o, 500 mg/keg TERDOMLES X UHEREFE,
T 5T 150 mglkg L F OB EFHOEIBB I ONWTCIE, NEBEHL LS L TETRP 5=,

2) k& (Table 17 ; Appendices 17-1~17-4)
HE OBLV4HICBIT S HEROKEIZIL, NBER L ERYESREH L ORICER
EIEDSNEZD o=,

3) e o

S 0 BIc B 2 ERONBER TR, BEREEE LERIBDONE oL, T,
FET RO EMT b EEITTRD 5 NGB0 L2 I 2 B BBPHTEE L7 500 mglkg B3
HOMERD> b, HOEER LA THOBEHEMRES e, WE 4 BicHRUER
DT, AR & OB OB BRI N o T,

_11_



€ %]

EM 500 mg/kg #E5#HOFETEHY T, FECHORIH KB IERIREVPERS Nz B
OMFHERIT, FERDEOAMRORSBURER O TBVW T HEETh TSI LR S,
TSR ERS OB LEZ Sh, HHEP R SFERIIMAE & #E X iz, €O,
EEHITIE. FWEED 150 mg/kg L ELOBRESHTCERBI Nz, Fitd. B#EE—-BUTH-
e SHBRYMEOERICL - TCERESN-HD LHEINI D, —HOBYWT LIH
SBNTBLT, RIEFTCICW2EBZEL WS REDPS, FOFRARBIKEERS
DLEZOND. BB, 50mgkg TEHOM 1 BRI N 2AETEROEREL., Hldik
HOFKR, BRETH S EBHW LD, SRPEOREICER L=t Tidiuy & HlE
L7zo

BT 500 mg/kg #-5 8., METIE 150 mg/kg ML OB ST B W CEERMIHE & BH
BOERTHASN . B0, AEBRWED 28 HEREFORSHEHAR 7 08
WTHRHLNTVWBZ 06, BRDERSOEELEI LN,

BRI, MRS RO /NREDS 50 B X500 mg/kg H|EFHICEE I N, EHERE
TEHRABOER L KENPERI N =D, EF LI 1HOAOHRTH Y, NBHTHRA
BRBFIRDPHLNTWE &5, BRVEREORZE TRV LML, ’B, BE
BLURBEIAOERICYH, NEHLOBCAREIRDLNRDP 2Tz,

500 mg/kg B EH T, BREBLOBHREBENBHLIOET L, FECR 2 LE2EE 24
HICHEL =B8N 16lH 5N 500 mghkg 5O EM. ZER, SHREBLT
BABICBERDEORBIRDSNRhoI bhd, RERWEIRZREE TOERERE
HICEEBRZRITX VWA, BRICH LI EZ2 R TN RBE N, kB, HE
WEOBE T, 500 mglkg BEHOTL Lz 1 HlIcH b hiBBMOATEE M A RS LT
ZEROINVI ZFRy bOHEER., B8O BREBOBLICHE >R #HRERINS,

500 mglkg B 5RHEDOERM, HEERH, ERHUERS LUCHAEEINEIE L LHBEL T
BT LEDN HEROKRE, BE 4 HOFEREERICIINBE OICZZIA S RY
ShkILdD, ERBOETIEELEELLEL NS,

HE 2 HICB#EMAFLE L 500 mgkg B EHOWEROS> B, oLER 1 FICEH
OBZIGELIEIEE NN, HE 4 HCHR L= ROV, ARBLUVASREORE
BEgINRDPoEILDE, HRYEORSIEBR LEZEL TRV MM L,

U EDFER»S, FFREFBTICBIT S 4FNVENEK) ORI T2 EEAE
. EEENIHE SRS S i & 5T 150 mg/kg/day, Tk 50 mg/kg/day, B
B O ERERESICH T3 EERAEIL. 500 mgkg MEFHICBIT2EFRBOETHS 150
mg/kg/day. HERIZN 3% 8EHEIL 500 mg/kg/day &R hi=,

_12_
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1) BEE  TEYREEAM ), FRME, 508 (1992)

2) FRRER : TERA~OKEEY, BBz EE, SIREE, B (1985)

3) {EARINE - TELFEM — 5HE & BT, BORZEHEE, ®R (1977)

4) Dunnet, C. W.: New tables for multiple comparisons with a control. Biometrics 20:

482-491 (1964)

5) Kruskal, W. H., Wallis, W. A.: Use of ranks in one-criterion variance analysis. J.
Amer. Statist. Assoc. 47: 583-621 (19562)

6) KHR :4-ZFNVENRIOZ v bEAWVSRHEOREBEAR GIBRETEES
A-01-071), EBFHAFBEE (2003)

7)) ZNEER 4TFNVENFR) Oy M EAWS 28 HENEROKRSHHER (KR
EHEIHRS : C-01-008), REFHEFMESE (2003)
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Body weight (g)
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Fig.1 Body weight of males
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Fig.2 Body weight of females
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Table 1
Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Clinical signs of males

Compound Morpholine, 4-ethyl-

Dose group :

(mg/kg) 0 ? 50 150 500
No. of males examined 13 13 13 13
No. of males with abnormality 0 0 4 7

Category of abnormality; N

Salivation (only after the treatment) 0 0 4 7

2), Vehicle control (water for injection, 5 mL/kg)




Table 2

Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Clinical signs of females

Compound Morpholine, 4-ethyl-
Dose group
(mg/kg) 0o 50 150 500
No. of females examined 13 13 13 13
No. of females with abnormality 0 1 4 5
Category of abnormality; N -
Mass nodule in the left
lower abdominal region 0 | 0 0
Salivation‘ (only after the ﬁeaﬁnent) 0 0 4 | 4
Rest tremor 0 0 0 1
Death 0 0 0 1

a), Vehicle control (water for injection, 5 mL/kg)



Table 3

Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Body weight of males (g); mean + S.D. (N)

Compound Morpoholine, 4-ethyl-

Dose group

(mg/kg) 0 50 150 500

Days of treatment
1 (initial body weight) 3754 + 18.1 (13) 380.3 = 16.1 13) 3779 + 164 (13) 3793 + 189 (13)
7 3948 + 24.0 (13) 3053 £ 205 (13) 3948 + 24.8 (13) 381.8 = 17.2 (13)
14 4182 + 28.8 (13) 418.6 + 22.1 (13) 4156 + 26.2 (13) 400.6 = 20.5 (13)
21 433.2 + 30.7 (13) 4343 + 235 (13) 431.8 + 28.5 (13) 416.7 + 233 (13)
28 4557 + 34.5 (13) 4549 + 249 (13) 449.9 + 32.9 (13) 4299 + 274 (13)
35 480.6 + 38.2 (13) 4715 + 304 (13) 470.7 = 34.6 (13) 4487 + 284 (13)
42 4949 + 39.5 (13) 492.7 + 32.1 (13) 484.1 + 37.5 (13) 4543 £ 29.8 * (13)

- 43 (final body weight) 497.0 = 404 (13) 494.0 £ 30.9 (13) 488.0 + 38.9 (13) 4575 + 31.7 * (13)

* Significant difference from control, p<0.05 (by multiple comparisons)



Table 4

Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Body weight gain of males (g); mean + S.D. (N)

Compound Morpholine, 4-éthy1-

Dose group 7

(mg/kg) 09 50 150 500

Days of treatment
1- 7 194 £+ 74 (13) 151 £ 55 -(13) 169 + 106 (13) 25 + 7.8* (13)
7-14 234 + 69 (13) 233 £ 35 (13) 208 =+ 44 (13) 189 + 52  (13)
14-21 150 £ 58 (13) 157 £ 41 (13) 162 + 58 (13) 160 + 58  (13)
21-28 | 226 + 108 (13) 206 £ 48 (13) 180 = 6.7 (13) 132 = 7.0 ** (13)
28-35 249 £ 79 (13) 225 £ 96 (13) 208 £ 88 (13) 189 + 85 (13)
35-42 143 + 8.8 (13) 153 £ 80 (13) 134 £ 66 (13) 55 £ 49% (13)
42-43 21 £ 45 (13) 12 £ 36 (13) 39 £ 5.0 (13) 33 £ 62 (13)

a), Vehicle control (water for injection, 5 mL/kg)
**, Significant difference from control, p<0.01 (by multiple comparisons)



Table 5

Body weight of females (g); mean + S.D. (N)

Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Compound Morpholine, 4-ethyl-

Dose group

(me/ke) 0 50 150 500

Days of treatment
1 2437 = 117 (13) 2444 + 120  (13) 242.4 + 139 (13) 2441 £ 142 (13)
7 2558 £ 105  (13) 2534 = 135 (13) 2481 +- 12.0 (13) 2448 + 134 (13)
14 2665 + 13.1 13) 2636 £+ 157 (13) 2634 £ 178 (13) 2595 = 175 (13)

Days of pregnancy
0 2742 = 170 (12) 269.1 = 171 (12) 2688 = 134 (12) 2659 £ 175 11
7 3125 £+ 203 (12) 3044 £ 193 (12) 2995 + 153 (12) 2983 = 202 an
14 3522 £ 249 (12) 3420 + 227 (12) 3347 = 167  (12) 326.8 = 255 (11
20 4285 + 331 (12) 4232 + 298 (12) 4106 + 272 (12) 386.1 = 421 * (11)

Days of lactation
0 3128 + 248  (12) 3094 £ 271 (12) 3143 = 266  (12) 308.1 £+ 32.0 an
4 3456 £+ 228 (12) 3384 £ 269 (12) 3301 = 193 - (12) 329.7 £+ 245 )]

a), Vehicle control (water for injection, 5 mL/kg)

*, Significant difference from control, p<0.05 (by multiple comparisons)



Table 6
Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Body weight gain of females (g); mean + S.D. (N)

Compound Morpholine, 4-ethyl-
Dose group
(mg/kg) ' 0¥ 50 150 500
Days of treatment
1-7 12.1 = 7.8 (13) . 90 = 45 13) 57 £ 52 * (13) 07 £ 6.6 ¥ (13)
7-14 108 = 53 (13) 103 £ 6.0 (13) 153 = 8.0 13) 148 = 57 13)
Days of pregnancy
0-7 383 + 68 12) 353 = 67 (12) 30,7 £ 5.6%F (12) 324 £ 46 (1)
7-14 337 £ 9.0 (12) 376 £ 69 (12) 352 + 55 (12) 286 £ 74 ¥ (11)
14-20 763 + 130 12) 812 £+ 137 (12) 759 + 13.1 12) 592 + 234 * (11)
Days of lactation
0-4 328 + 122 (12) 29.1 + 171 (12) 158 + 174 * (12) 120 £+ 186 ** (9)

a), Vehicle control '(water for injection, 5 mL/kg)

*, Significant difference from control, p<0.05 (by multiple comparisons)
**_ Significant difference from control, p<0.01 (by multiple comparisons)



Table 7

Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Food consumption of males (g); mean + S.D. (N)

Compound Morpholine, 4-ethyl-

Dose group

(mg/kg) 0? 50 150 500

Days of treatment
1- 2 278 £ 1.9 (13) 269 £ 23 (13) 254 £ 3.7 (13) 213 £ 27 ** (13)
7- 8 25.1 £ 1.9 (13) 258 £ 1.5 (13) 253 + 2.8 (13) 221 £ 1.7 ** (13)
14 - 15 27.1 £ 2.9 (13) 27.7 + 8.2 (13) 266 + 2.9 (13) " 243 £ 32 *  (13)
29 -30 28.7 £ 2.4 (13) 29.5 +£ 2.1 (13) 28.0 £ 2.7 (13) 242 = 1.7 * (13)
35-36 299 x 7.5 (13) 26.7 £ 3.3 (13) 27.7 £ 3.0 (13) 272 + 6.4 (13)
41-42 29.6 £ 3.3 (13) 294 + 34 (13) 28.9 £ 4.1 (13) 262 £ 2.0 * (13)

a), Vehicle control (water for injection, 5 mL/kg)
* | Significant difference from control, p<0.05 (by multiple comparisons)
* *_ Significant difference from control, p<0.01 (by multiple comparisons)



Table 8

Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Food consumption of females (g); mean + S.D. (N)

Compound Morpholine, 4-ethyl-
Daose group
(mg/kg) 02 50 150 500
Days of treatment
1-2 207 £ 19 (13) 185 = 35 (13) 166 * 3.4* (13) 165 £ 3.7 ** (13)
7-8 197 = 3.7 (13) 194 = 35 (13) 202 = 29 13) 199 £ 35 13)
14-15 199 = 37 (13) 204 = 26 (13) 197 £ 23 (13) 194 £+ 18 (13)
Days of pregnancy
0-1 210 £ 26 (12 211 = 19 (12) 194 & 27 12) 184 = 29* (11)
7-8 289 + 3.6 (12) 285 30 (12) 255 + 34* (12) 232 = 32* (11)
1415 286 £ 34 (12) 268 =+ 28 (12 263 = 20 (12) 247 £ 43* (1))
2021 193 £ 35 (12 210 £ 24 (12) 208 = 40 (12 187 £ 25  (11)
Days of lactation
3-4 471 = 67 (12) 494 = 46 (12) 433 = 43 (12) 414 + 8.8 ©®)

a), Vehicle control (water for injection, 5 mL/kg)
*, Significant difference from control, p<0.05 (by multiple comparisons)
**, Significant difference from control, p<0.01 (by multiple comparisons)



Table 9

Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Summary of macroscopical findings in males

Compound Morpholine, 4-ethyl-

Groups (mg/kg) 0 50 150 500

Grade -+ -+ _ + -+
(Testis) [13] [13] [13] [13]

Small, bilateral , 12 1 121 13 0 12 1
(Epididymis) [13] [13] [13] [13]

Enlargement, tail, bilateral 12 1 13 0 13 0 13 0

Small, bilateral 13 0 12 1 13 0 12 1

-, negative +, positive.
[ 1, number of animals examined.
No significant macroscopical changes were observed in organs unless otherwise listed above.



Tablel0

Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Summary of macroscopical findings in females

Compound Morpholine, 4-ethyl-
. Groups (mg/kg) 0 50 150 500

Grade -+ -+ -+ -
(Lung) [13] [13] [13) [13]

Dark red 13 0 13 © 13 0 12
(Kidney) [13] [13] [13] [13]

Dark red 13 0 13 0 13 0 12
(Mammary gland) [13] [13] [13] [13]

Nodule 13 0 12 1 13 0 13

-, negative +, positive.
[ ], number of animals examined.

No significant macroscopical changes were observed in organs unless otherwise listed above.



Table 11

Preliminary reproduction toxicity screening test of morpholine, 4—ethy‘l- by oral administration in rats

Organ weight of males; mean=*S.D.(N)

Compound Morpholine, 4-cthyl-

Dose group

(mg/kg) 0® 50 150 500

Final body weight (2) 4970 + 404 (13) 4940 £ 309 (13) 488.0 £ 389 13 4575+ 317  * (13)

Testes (2 3.0704 + 04313 ¥ (13) 2.9969 + 0.6747  (13) 3.1846 + 0.5103 13) 3.0067 = 0.5671 (13)
0.6197 + 0.0891 2 (13) 0.6099 + 0.1427  (13) 0.6511 = 0.0744  (13) 0.6582 + 0.1234 (13)

Epididymides ® 1.1853 = 0.1337  (13) 1.1381 % 01981  (13) 11744 £ 01233 (13) 1.0775 = 0.1678  (13)
0.2393 + 0.0287 13) 0.2315 + 0.0434 13) 0.2415 + 0.0266 (13) 0.2356 + 0.0341 (13)

a), vehicle control; water for injection (5 mL/kg)

b}, absolute weight

c), relative weight (g per 100g body weight)

*, Significant difference from control, p<0.05 (by multiple comparisons)



Tablel2

Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Summary of histological findings in males

Compound Morpholine, 4-ethyl-

Groups (mg/kg) 0 500

Grade - S o o e Pos. - =+ At A Pos.
( Testis) f13] [13]

Atrophy, seminiferous tubule,bilateral 2 01 0 0 1 12 0 0 0 1 1

Edema 12 0 1 0 O 1 12 0 1 0 0 1

Hyperplasia, Leydig cell 13 0 0 0 O 0 12 0 1 0 0 1
( Epididymis) [13] f13]

Cell debris, lumen 12 0 1 0 0 1 2 0 0 0 1 1

Granuloma, spermatic, bilateral 12 0 0 1 0 1 13 0 0 0 O 0

Granuloma, spermatic, unilateral 13 0 0 0 O 0 12 0 1 0 O 1

-, negative <+, very slight +, slight ++, moderate -++t, severe Pos., total of positive grade.

[ ], number of animals examined.



Table 13

Preliminary reproduction toxicity screening test of morpholine, 4-ethylby- oral administration in rats

Summary of histological findings in females

Compound

Morpholine, 4-ethyl-

Groups (mg/kg)

0

500

Grade

- £ 4+ ++ ++H Pos.

+ 4+ ++

Pos.

(Ovary) [13]
No abnormalities

(Heart)
Cellular infiltration, lymphocyte
(Lung)
Edema
(Liver)
No abnormalities
(Kidney)
No abnormalities
(Spleen)
No abnormalities

[13]

[ 1]

L1

[ 1]
[ 1]
[ 1]

-, negative =+, very slight +,sligh ++, moderate +++, severe Pos., total of positive grade.

[ ], number of animals examined.



Table 14

Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Summary of estrous cycles

Compound Morpholine, 4-cthyl-
Dose group
(mg/kg) 0 50 150 500
Number of females examind 13 13 13 13
Mean length of estrous cycle in days
Pre-treatment period; Mean + S.D 40 = 0.0 40 + 0.0 4.0 = 0.0 40 = 0.0
Treatment period; Mean + §.D. 40 £ 0.0 40 £ 0.0 4.0 = 0.1 40 = 0.1
Number of animals showing each type of cycle
during pre-treatment period
4-day cycle 13 13 13 13
Changes of estrous cycle after treatment
Number of animals not changed 13 13 12 12
4-day cycle — 4,5-day cycle 0 0 1 1
Mean times of vaginal estrus during
mating period; Mean = 8.D. (N) 1.0 £ 0.0 (13) 1.0 £ 0.0 (13) 11 + 03 (12) 1.0 £ 0.0 (12)

a), Vehicle control (water for injection, 5 mL/kg)



Table 15
Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Reproductive performance of animals

Compound Morpholine, 4-ethyl-

Dose group

(mg/kg) 0o 50 150 500
Number of mated pairs 13 13 13 13
Number of copulated pairs 13 13 12 | 12
Copulation index (%) 100.0 100.0 92.3 92.3
Number of pregnant animals : 12 12 12 11
Fertility index (%) 92.3 92.3 100.0 91.7

Pairing days until copulation
Mean + S.D. (N) 23 %= L1 (13) 22 + 11 (13) 33 0+ 17 (12) 26 +

1.3 (12)

a), Vehicle control (water for injection, 5 mL/kg)
Copulation index = (number of copulated pairs / number of mated pairs)x100, %
Fertility index = (number of pregnant animals / number of copulated pairs)x100, %



Table 16

Prefiminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

Development of pups up to day 4 of lactation; mean + 8.D. (N)

Compound Morpholine, 4-ethyl-

Dose group .

{mg/kg) 09 50 150 500

Number of pregnant females 12 12 12 11

Number of pregnant females with live pups 12 12 12 10

Gestation index 100.0 100.0 100.0 90.9

Gestation length in days 227 + 05 (12) 223 * 0.7 (12) 223 + 05 (12) 228 * 0.6 (11)
Number of corpora lutea 162 + 2.0 (12) 169 = 1.8 (12) 157 * 19 (12) 16.0 * 3.0 (11)
Number of implantation sites 156 = 26 (12) 161 * 1.7 (12) 148 + 1.8 (12) 131 = 4.7 (11)
Implantation index 959 + 74 (12) 952 = 49 (12) 949 = 6.1 (12) 80.6 * 266 (11)
Day 0 of lactation

Number of pups born 142 £+ 28 (12) 151 * 1.2 (12) 138 + 1.6 (12) 114 = 49 (11)
Delivery index 90.6 + 93 (12) 941 * 6.0 (12) 931 * 7.7 (12) 84.6 * 158 (11)
Number of live pups 13.7 =+ 29 (12) 150 * 13 (12) 137 = 1.7 (12) 100 = 5S4 (11)
Birth index 874 + 9.7 (12) 936 x 57 (12) 925 + 80 (12) 712 = 327 (11)
Live birth index 9.5 + 5.6 (12) 994 = 19 (12) 994 + 22 (12) 835 * 356 (11)
Sex ratio on day 0 524 * 132 (12) 479 + 8.0 (12) 489 * 126 (12) 542 + 263 (10)
Day 4 of lactation

Number of live pups 136 + 28 (12) 150 = 13 (12) 135 = 1.7 (12) 116 * 395 (9)
Viability index 99.5 * 1.7 (12) 1000 * 0.0 (12) 988 + 28 (12) 981 x 3.8 (9
Sex ratio on day 4 526 * 13.1 (12) 47.9 = 80 (12) 495 = 12.6 (12) 3585 = 259 (9

a), Vehicle controt (water for injection, 5 mL/kg)
Gestation index = (number of pregnant females with live pups / number of pregnant females) x 100, %

Imptantation index = (number of implantation sites / number of corpora lutea) x 100, %
Delivery index = (number of pups born / number of implantation sites) x 100, %

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

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



Table 17

Preliminary reproduction toxicity screening test of morpholine, 4-ethyl- by oral administration in rats

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

Compound Morpholine, 4-ethyl-
Dose group
(mg/kg) 0¥ 50 150 500
Day 0 of 1actation
Number of live pups
Male 73 £ 23 12) 72 £ 13 12) 68 * 22 (12) 52 = 34 (11)
Female 64 =20 12) 78 = 15 (12) 69 = 1.7 (12) 48 + 3.6 (11
Weight of pups (g)
Male 72 = 0.6 (12) 67 £ 05 (12) 7.0 = 0.6 (12) 7.0 £ 0.7 10
Female 6.8 = 0.6 (12) 62 £ Q5 (12) 6.6 = 05 12 65 = 0.6 ©)
Day 4 of lactation
Number of live pups
Male 73 £ 23 (12) 72 £ 13 (12) 6.8 £ 22 12 6.2 + 2.7 ®)
Female 63 = 19 12) 78 £ 15 12 68 = 1.7 12 53 £ 35 )
Weight of pups (g)
Male 114 * 14 (12) 104 = 0.9 12 109 = 0.9 12) 119 = 15 &)
Female 110 = 1.3 (12) 9.8 = 1.0 12 104 = 1.0 (12) 108 = 14 8)

a), Vehicle control (water for injection, S mi/kg)
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