Bis (2-morphol inoethyl) ether
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[CAS No. 6425-39-4]

Molecular formula: C12H24N20s3 Molecular weight: 244.33

1. Material and method

Purity

Test species/strain

Test method
Route
Dosages
Dosages for recovery
Number of animals/group
Vehicle
Administration period

Recovery period

Terminal killing

GLP

ABSTRACT

$94.8%

: Rat/Crl:CD(SD)

: OECD Test Guideline 422

: Oral (gavage)

10, 30, 100, 300 mg/kg

10, 300 mg/kg

: Males, 12 (5 for recovery) ; females, 12; satellite females, 5
: Water for injection

* Males, 42 days

Females, from 14 days before mating to day 4 of lactation
Females (satellite), 42 days

: Males, 14 days

Females (satellite), 14 days

: Males, day 43 of treatment and 15 of recovery

Females, day 5 of lactation
Females (satellite), day 15 of recovery
Offspring, day 4 after birth

*Yes



2. Results
Repeated dose toxicity

In the 300 mg/kg-dosed groups, one male rat died ten days after the administration,
and one female died forty-one days after the administration under parturition. Cause of their
death was respiratory insufficiency by lung edema. In the clinical observation, flash of skin,
edema of limbs, erythema and purpura of tail and/or pinnae, loss of fur, a lot of spilled food,
increased irritability of touch response and irregular respiration were observed in the 300
mg/kg-dosed group. An increased locomotor activity was observed in the males given 100
mg/kg and above, and in the females given 300 mg/kg. Food consumption reduced in the males
given 100 mg/kg and above and in the females given 300 mg/kg during first week of
administration. Body weight gain was decreased in the 300 mg/kg-dosed group of both sexes.

Urinalysis shows no abnormal finding in any dosed male group. Hematological
examination revealed a decrease in WBC in both sexes given 300 mg/kg. And increased
percentage of neutrophils and decreased percentages of eosinophils and lymphocytes were
shown in the males, and increased percentage of neutrophils and monocytes and decreased
percentages of eosinophils and lymphocyte were noted in the females. In the 300 mg/kg-dose
group, decreased hemoglobin concentration, PT and APTT were observed in the males, and
decreased reticulocytes were noted in the females. In the blood biochemistry, plasma levels of
albumin and A/G ratio were decreased in the females given 300 mg/kg, although no
treatment-related effect was observed in the males.

In the measurement of organ weight, both absolute and relative kidney weights and
absolute lung weight were increased in the males given 300 mg/kg. Relative kidney weight
was increased in the females given 100 mg/kg, and in addition both absolute and relative
kidney weight were also increased in the 300 mg/kg-dosed female group. Absolute liver weight
was increased in the females given 100 mg/kg and above, and relative lung weight was
increased in the 300 mg/kg-dosed group.

In the histopathological examination, treatment-related lesions were found in the
kidney, lung, tail and epididymis in the 300 mg/kg-dosed group. Occurrence of vacuolic change
of distal tubule in the kidney, edema, congestion, inflammatory infiltration, perivascular
edema, accumulation of foamy cells and thickening of alveolar wall in the lung were noted in
both sexes. And, vacuolic change of blood vessel, atrophy of muscle and hemorrhage were
observed in the subcutis of tail in females. In the males, vacuolic change occurred also in the
epithelium of epididymis.

Reproductive and developmental toxicity
Prolonged estrous cycle was observed in the females given 300 mg/kg. No
treatment-related effect was recognized on reproductive performance, including the
copulation, fertility, delivery or lactation in any dosed group. No treatment-related effect was
observed on number of pups, pups viability or pups weights. Neither external abnormality nor
macroscopic finding was detected in any pup.

3. Evaluation
No observed effect level NOEL)

For the repeated dose toxicity, the endpoint for a NOEL in males was an increased
locomotor activity in the males given 100 mg/kg and above. Endpoint for a NOEL in female
was an increased relative kidney weight in the females given 100 mg/kg and above. For the
reproductive/developmental toxicity, prolonged estrous cycle was observed in the 300
mg/kg-dosed female group, but there was no effect in the males or offspring.

It was concluded that a NOEL for the repeated dose toxicity of
bis(2-morpholinoethyl)ether was 30 mg/kg/day for males and females, and that a NOEL for
the reproductive/developmental toxicity was 300 mg/kg/day for males and offspring and 100
mg/kg/day for females.

No observed adverse effect level (NOAEL)
For the repeated dose toxicity, endpoint for a NOAEL in male was an increased



locomotor activity in the males given 100 mg/kg and above. Endpoint for a NOAEL in female
was an increased relative kidney weight in the females given 100 mg/kg and above. For the
reproductive/developmental toxicity, prolonged estrous cycle was observed in the 300
mg/kg-dosed female group, but there was no effect in the males or offspring.

It was concluded that a NOAEL for the repeated dose toxicity of
bis(2-morpholinoethyl)ether was 30 mg/kg/day for males and females, and that a NOAEL for
the reproductive/developmental toxicity was 300 mg/kg/day for males and offspring and 100
mg/kg/day for females.
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Combined Repeated Dose and Reproductive/Developmental Toxicity
Screening Test of bis(2-morpholinoethyl)ether
by Oral Administration in Rats
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B L OIS A B ERFTT 27291, OECD 7 A b7
A RTA4 422 12HKS%, BBE L L=,

AR T, ER@Q-ENALKY )2 F ) =2—T )L %,
0 (BA%HIR, VEFHHA) , 80, 100 3 &8 300 mg/kg
DOHET, Crl:CD(SD)Z » bkt (12 V5, #, 10
) 12, HETIE 42 B, METIIWE 4 H £ TO 42~48
HRE, fmH, @mEko&s L, M o+ 5 s
OB, b WNCHEBMOAMB L OWE 4 HETO
BB ORE - BBICKIETREEZHRH Lz, £/, &
FERE & 300 mg/kg B GREICOW T, HECIEASELICHE L
721200 H B 5 L%, MECIXASELICHE L7228 & i3]

WYV T T4 MBS IEEHE L, 42 BB OKE®R 5% T,
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Sh5.

1. RERSSHH

300 mg/kg HEDOMERER 1 FICIELC 3588 LTz, e
$510 Bz, HEIRG 41 H OGRS E Lz, #EE
FEIRNIHERE & B Il KIEIC X DR AR ETH-7-. 300
mg/kg BEIZIZ 72— BORBEFT AL & LT, FEOALE, M
ey iE, BB ORI - KB, PR, fHIZIELED
BN, BEAmRE, FPREENRD LR, £, H3E
RO M HETIE 100 mgkg B D, METIE 300
mg/kg FEHIZRD b=, &5 1 EOBIEN, X 100
mg/kg BEA B, MEIE 300 mg/kg BETHRA L, 300 mg/kg
REDMERELC (3% 5- W1 A58 L CIRER IO IMHFI 23380
b7z,

JRIRTE CIIIEIC 5 O BT DI o 7. K
R ORI, MEMED 300 mg/kg BEIZ A MLERE OB 73
B, HETITAFPEREOBIINE L OGFEEER I & U 2 X
R OWRD, MECITA R ERE & BEEREE OB INds X OV B
B & U BRI OB NERD b Tz, MEDLFERERL D
BT 100 mg/kg BEIZHRBO BN, Fi2, HED 300
mgkg BEICII~NEZ 0 BV BEORAD B IO PT &
APTT D4E#E, M 300 mg/kg FEIZITMEAR M ER b D R
NRD LT, MEEFREORER, MG ORHE
LA bR Do 728, METIE 800 mg/kg BEIZ T LT I
REE L AJG LLOBD 3RS BTz,

EEEICKT AL LT, #Ei2iX 300 mgkg BEIZ
EhEE (@ - fixtER) CMERE (HxrERE)
DRI B, M2 100 mg/kg LA _EORE B i BE &

(100 mg/kg : FHxIEE, 300 mg/kg : faxiEE - FHxt
) CFRER (HXER) o, 300 mgkg FEC
MER (HXEE) OO L.

BRI OFEH, 300 mg/kg #E TR, i, BEB
BLOWEER RRICEEORERED bz, BRI iz
PLIRANE LR DZEfaZe NI B AL, MRIZIEAKNE, #i,
PAEMERIANIRE, M EPHOEME, YaRMEo BB X
OB BE D REJE 2358 S 7=, M BRI I i BE o 22
JaZEt:, B OFEMRE X OHLARS G-, i
PRI RS ERICHRED D,

2. HEEHRLESM

300 mg/kg FECHEE M OIEEN RO Hivlo. ZHEREHR
RALIR R L OV h ORI S O EBIL A D L7
otz ¥z, REWORL REICHEGOEEITRD S
iR o iz,

3. #E{ERME (NOEL: No Observed Effect Level)

AHBICBITAERA@Q-FEALKRY ) 2F V) =2 —F )L
@ NOEL 1%, KTl 100 mgkg DHEN LA LN H
SIEF B O, HETiX 100 mgkg DHEN LA L
TBIROMHMEREOWMEL = KR ML, KB
B EIc B U CIaERE & 12 30 mgrkg/day & fbE
no. £7-, AsAmEEcE LT, HEHEw L )
MITIZE G ORBIIH LN o 7o, HEB B T
300 mg/kg D HETHEAMOIEEN LA LNTT2D, =
T RARA > bEL, BEBEYEREH®IT 300
mg/kg/day, WEBEIIT 100 mg/kg/day T 5 & ftinm
na.

4. #EEE (NOAEL: No Observed Adverse Effect Level)

ARBRIZBITHERQ-ENALRY ) =F )= —F )L
® NOAEL i, HTiZ 100 mgkg O BN S A OLNTZH
FEIEEE O, 1T 100 mglkg DHEN LA LI
BIROMEREOMME T RRA 2 ML, KERS
FMEICEI L Clamist & 12 30 mg/kg/day & fbi S 5.
F7-, ARERATREMEICE LT, R & REICIT
BHICEDHEERBIA LIRS0, HREW TIX
300 mg/kg D ETHEFOIEENALNT-T20, Ih
T FRAMEL, HEREYEKE®IT 300
mg/kg/day, WEBEIIT 100 mg/kg/day T 5 & it
nb.
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1. #HEMHEEICESBRAEAOREE

4 PEOLEREEAKRY /mF)=r—F LU,
(@ . (o MEEDLI3F) Lizbo
, HHEE 94 8% IEAFHOIEIETHS. HERIDE L,
AT, EREE CERCHENCHRE L, HmEHo
F—EiE, FwABRALT ARt ateEH
(Shimadzu FTIR-8200PC) # R WCHIE L, CHkE &
T2 LI 0EERR L, £7-, HRHBEoZER
v, BERBREERTE LR TRIC Y B k75 Dk
iR u< b7 7 {Agilent Technologies 1080) #
HAuwTHlEL, 2h3Fhey—2& ikt s o ticky
TSR L7z,

ik E UCRIR U 2EREK (BARSERF) ks
TR BHA (2 FEE 9GTON) L, EHBET
EIRTHRTICRE L=, R5HE (BRI 3, R
HEEFHAAERMLC, £BED 1BOREELH 5
mL/Ag FEICAEZD L DICHHM L. B5EEITs Al
EEERFOGERIZESE, AYE 8 BUPERLE.
BEBEPOBEIRDE ORER I Ul —ME, mER
Briomdiiiifks v~ 75 7 (Agilent Technclogies
1090) ZRAVWTHIEL, WELE.

2. HEARSELURESE

BEFy—nR s VA3A— (BERHEELF—-) O
Crl:CD(SD) 7 » + (SPF) Ok 8 MM CHEA L 7.
HAREE7 AM, BELIHLERDTAFTL, B
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WEH #1727z, ThbOREME P, REOEEe
REMEBERL bRl b, B5BBED
EREOPREITVEE 48 IL & M 58 T (3 5-fRsARH 4
FERE, #: 370~43bg, W : 219~256g) FEEL, =
7 0= IRyl

B, FEOEV MY SIBICEEIC 1 T -oF

BET, AP SRERODBOSEFHREL LT,

AEDNELVRREECE VMRS TA I LT,
HHEOEEORY 2/ E<+5HE (EEBMHR) I
ruEBRLE

Thtd, R ; 23227, IBFE ; 55:15%, MRE ;
15~17 BT, BBRF¥ 7 /1-; 12 B S4T(8:00~20:00)
/12 BRI (20:00~ 800 R SN AEFETAT
L AME — IR EL TR L. 2L,
iR 18 B R0 =EkEIL, BB (ALPHA-dri™
Shepherd Specialty Papers) # /=X 7 LRl
WAy —PIlZIRBE L. @\ (CRF1 @%, 30KGy- v
TRHBHRES - AV = FABRRTH) LAk (R
AGE R OHEKRE 7 4 A F BB L%, HEAGR
Y SEMEEERLE L, FHETE 08 Fibidias s
iyl

3 BEBODREEIVRERE
#EfE, AR ERBOBRRICEITRELE.

BREERERBODERITE, OECDLERETFT A MHA KT
A TED LTS 1000 mghks #EEHAZEL, &L
F, 600 mghkg, 300 mekg, 100 mglhkg i3 E L.
108fiEe> Crl:CD(SD) 7 » b, 18E&:7= 0 ke 5 LIz,
FAR@ELFR) )= FA)=x—F A% 14 AR, &H,
MEENEREL, RERTEAICHKBLE, ToFEE,
600 mg/kg 3 L TF 1000 megkg 0 BE T, Mk A
FErFHREEBERENE. Chbo0piorER o R
W, EAGEE (RN |, LEoEREsHELh, HH
TR OBIEE - Fe(l, BB SEAHEEI R,
300 mg/keg DRI THE, HICH—REE, S8 LU
AfRICBEIIZD ERdhoio ), TS RHE (1
), EERMOMmE (f5 1B CHEBEHO 84%, &5
2T 90%) BLUEHAROBL 258D b, miK
SERECHEE L B ICBMEEOBROBZ GRS, mik
EERETORERRL LA ol HOBEER
KREDEBBEA GNP, ETIIRIEERORE
& P EREROBMARS b, Hkic X 5HERRE
S ENn o, 100 mghke DAL T, MHEE Y
i EDOREEIIED b2, BEDORR:E, &
HBOmBIITIZ 300 mgks #5%EL, WUT, BRI
T 100 mg/kg, {RETEIZIL 30 me/ks 2ERE L7,
AHEBRTIL MEN LRSI HOR 48 2R,
18Ed i 0 S 12 OB i Bz, o, SEEE
300 mg/kg TEIZOWTHL, HTII 1I2E0 5 LR S IL
FEIEG L L, TR 2SR T 74 iR
(EEG) & LT, &F5 oz EmL i,
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B - R - FEERRIE - EREOE - IROWIE - flE - 3k
ROGFE-HEoREFZHRE L. E¥EeLTEL, B
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1Tode. FRIMERE - /MRS - MEARMER L « SRR Bk
KEMCV) - AimEkE - AmERSFE (DLE, el
), ~ETREVRE (VT U A MNETREVE),
~< + 7 Uy M« RN A~T 7 7 £ &EMCH) -
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Be~X7 %) X100) ZHEMH L=

3) k- HE
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PEH LT

4) IRIRFAH - BRER

iR R L U B A i Y U C SERBRMMER LT & 0 SRR IR AR
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RIEH - ZJRER - HEESR - [RIRE - FHREBHI AR D
FERIE, STHRREE SBGREM T REERITo .
ZTOMORETHOLNTEMET — & 1%, XTIRREE HUE
BEL LT, £9 Bartlett (2 & VS0 WO Pt € 217
VY, ZORERDESHOEEICIE T BE S BT 21T
W, BERNICHEZENED 572354 1% Dunnett 0% E L
B X W EEOREZITo72. F, DHOHELL R
WA IR AR E2®E L CHEMEZ B LT,
Kruskal-Wallis OIEALRE 21TV, BERICABZDRED
SIT-HE 11T Dunnett B O % B e 21T - 72, 15 E)
WICBT AEET — 21X, £9, FREEZITV, 50
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AW THEELEE 21T - 7=

FEREIT 5% L 1% OH BEARETHAKRE Z1TV,
MERREER L.

R

1. REBRESH
1) —H%IREE

HECIX 300 mg/kg FED 1 F1234% 5. 10 AT L.
ABNIZFE L HT B I ORI & EE O 2RED 5
N7z, ORI 300 mg/kg FEOATFEM 11 FlF O
5l bRRH B, 5 1 EM%»D 2 @EM®%ICOT
THkfE L7= 12 CR11E L=, fomlsggg S =i, 5 41
o 2 FHNSIE R U ORE S RO Sz, 300
mg/kg BEIZ A LN Z DO R & L CHIIELELEN
16, BEilEmE (&) SIESOBEN 1 FICEO b
7o, RO OFTA LS MRFICESE Lz, 30 mgkg
TR LY 100 mg/kg BEDO—FRIREEIC B B D533 D
B oTz.

ECrE 300 mg/kg BED 1 B MRIE (5 41 H)
BB L7z, ABNCIERE 10 25 13 HIZ RS OALI2
FHNTZN, TOBICERFIIBEIL QW oTz.
JE DXL 300 mglkg B (7 T4 MR ET) DAELF
i 16 FIrh o 8 FIIC HLEBD b, 549 1 BME%Z D 2
RIS TRk L7281 BIE L. s sh
73R, 8 #Ithod 3 BT —FFAgIC IR DIRIE, R
BEIOIELRDONZ. E5I1I2Z0 3HD 2 HIC
IEAREENE, 1 I B R EE A BB S /-, 300
mg/kg BEIZ I BT F OO R & L TAEZIE L EN
3, BEfEE GE) 28 161, IS DI o B
ENTHI, EEOWLN 5 HIRED L. ZhHOFT
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Ry EHBPcE®E L=, 300 mgkg# (774 b
WA Ede) TIXEEHR 4 A% D 5 EM%IZRD L9
W@Eitﬁﬁﬂ’%fﬁmﬁbt ZDOHHO THO
RELITEMAIERLED DN, 1 HIOR L BN
JERELL m\fr&mﬁ/ﬁkm WO bV, R A
7Y T4 NETIEINDOFTRIEHESGHKTRIC
B2 izaliE L7z, 30 mg/kg BEF X OV 100 mg/kg BED—
BOREEIC I 5 O EITRD e o7z,
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B OHNT-. METIE 300 mg/kg BEICHEMIER (FEF)
SEE, BAFRS, AAEENED, RIEME, KR O,
TR, SERENIRD BTz, ML 12 30 mg/kg #E & 100
mg/kg Ff CITEBIEHB ITR G OEEITIRD bkhro
7.

() RISHERE
BOGPERARF I, MRS I BmEE A IS
BIIRED e o Tz,

BHOR

() A (Table 1)
WERED I « DRI G- O

-7z

EGEL NSy (WAYIN

(4) BHREHE (Table 2)

HECI3% 5 6 I 1 [R]320E L 7= B R EE & E <, 100
mg/kg # & 300 mg/kg BED B REB ZITHINNFRD i
7. BIEHIREIZ I 1 [EE L 72 8300 mg/kg #E0D A %E5E
BEICIE, RHEVER COBIMIA SN oz,

HIERAE 10 430 B R EE) BT MAFRO b7z,
30 mg/kg B ARERRICB G OPEITTRD L n

ST
WECIT o 4 H% (FREIRITH) |

) O BRETEITITEG O
UL, 5 68z 1 EHE L7 74 METIE, 300
mg/kg FEORIERLE 10 43RO B FEB) &I MG
Ll BEBIFZ NS 1 EEE L7z 300 mg/kg #EO A
FEEEIIIEIMNT A b < o7, 30 mg/kg RE L
100 mg/kg #ED B I TER R IR G- D FEITFE O i

-7z

1 EHE L (B

3 HE Fig.1~3)

HETIIHRGHIMZ#E LT 300 mgkg BEICAREBENOD
TN T B, BRI S 1 O ERE TR 5 B
ol L TIRE T & - 7=, 300 mglkg #E DA H 13 [R5 11
FETRRZIIR B L 0N AR BN < 72572, 30 mg/kg
BEL 100 mgkg BEOREOHERITHR G- DO FBITRD 5
NI o7z,

IR GBI 2 LT 300 mgkg BEICAREBE MO
TN I B, BRI S 1 HO PR E TR 5B

TR Lo T,

s L CIRMECTH o 7=, F7=, 300 mg/kg BED 1 4 TIX
B A I LWVAEBAD 3580 Hiviz. 300 mg/kg
B (T T4 M) OEREIIRGK THRIIHRBEL O
ENH LN feo7z. 30 mg/kg BEL 100 mg/kg BED
REOHRBICEGOEETR D b h oz,

4) {Efi= (Fig. 4~6)

HETIE 100 mg/kg B & 300 mg/kg FEOF G 1 @D
FEEI D MRS S iz, —J7, [RIEHIFIZIE 300 mg/kg
FEOIBAR A %m@ 1 b=, 30 mglkg BEDTEET R
BEORBIIRD NN T,

MfiaMm%gﬁm&ﬁlL DIEARE ST 37
Eht.it,amegﬁwlm(%aﬁﬁ:%bw
IREJRD DB SN T E) TIIHE IR I3 LB
BOWAORRO L. —F, EEHIRICIE 300 mg/kg
B (U774 M) oBEEEIHEMARD 5. 30
mg/kg # & 100 mg/kg BEOEBEFEIZH 5 ORBITFEO 5
N7,

5) FR{EZE (i) (Table 3)

5 63 118, HETIHIM L7 R A V- R
ETHE, ETCORBERAICERGEOZEITRD LR -
7.

6) MmEFHE (Table 4)

HTiX 800 mg/kg BEICA~EZ 0 B BEORED B XL
OPT & APTT 0N D Stz £72, 300 mgkg
BECIX A M ERER 38D L C ARy $H IS B L 3 3R
bz, HMERSFEEOEAITAF P ER L OIS LYY
VREREE EHERER L DB TH o T2 (U L oREREE DR
WCHSEHRRAEER L) . 2D OZRIXEHESHIRT
BRCITRE® Do 7o, BIE AR TREO 300 mg/kg
FEIZ MCV & MCH OHIINE X OGFHE FLER b D 23 A
LI, 2 b OB biEE G HIFE TR 2 <, %’E
WAL T DT D GO TIT /A & fllr L7,
mg/kg #f & 100 mg/kg BEOERRAITA B I G OFET
LOYSY AWAY /SN el

HETIX 300 mg/kg BEICHEZR MEKEL DA AT B
7-. ¥£72, 300 mgrkg B TIE A MEREDNEAD LT HIMER
SFEICEERRO bl (AMERE OB HF 70
AExERL) . AMRSEEOZGITAF P ERE & BBk
OIS LY Bk & FFRER L O CTh o 72, 4F
FRERIE DI T 100 mg/kg BEIC HERO Bz, 2 b D
LAV EE HIRTE T oD 300 mglkg BE (55 4 L)
XD o 72, 100 mg/kg BEIZ MCH O
HOENTEN, FHHEBISHE L TOARW R GEORET

I L2, 6> T, 30 mg/kg BE L 100 mg/kg
HCTIemEHBICREORBIIRD bR o7 b

g L7z

7 MmEREEFRE (Table 5)
KT ii&%%ﬁFaﬁ%%TH#ODﬁui&i{K?*ﬁE@ﬁ%%K&
HBOEBIEO N RhroT. FEMME TREO 300



REZEORESM - LERESHHEHR

meg/kg BEIZ F ) VY ROBDBHRLNTZN, F5H
R TIRHZITRED bV, WML D T D5 DR

‘itmkﬂMLt.%of,%; SRREEA IR
DOEBITD Lo - &l L7z,

HECIE 300 melkg BECT LT I vk AIG B LY
LT F= 2 ORWDBRD vz, 7272 L, IR R
OERMEE SN 1H Tl fhodhiic ttii LT LT
F =& BUNIZEMAR® b=, BUN OFEEI 300
mg/kg BFEOMO 1 FHIZ HFRD DAV, [ TR
300 mg/kg E‘i TN A—ZADINH LR, &5H]
M TRHZIZER O BT, BT O 50 %
Twi@u\&#MﬁLj; 30 mg/kg # & 100 mg/kg BETiX
EREHBICEREOREITIRO bR hoT.

8) HREFRE

(1) ZImErR

#5.10 BIZFET L= 300 mg/kg REDHE 1 2%, i
DOKEE Rl OO BERPBLE I, 30
mg/kg BED 1 FHZHIR OIR BB NBIZE Sz,

I3 iR IZ FE TS L 7= 300 mg/kg B> 1 412, AR

ITBE SN Do, 300 mglkg BEO LTI

DOHEEE, BIROBK, BEHOME NS 1HICED BN
7-.

(2) #FEE= (Table 6)

HETIX 300 mg/kg BEIZENROMxE 5 & AHXTE RO
BIMANRD SNT-. 7=, 300 mg/kg FED it & k5 EIZ AR
SHEEEOMEMNRZED b7z, _ME@DDEEEOD%DE
EIE RIS TR IIRT B E OB b o 7.
SOm%@ﬁ&HMm%@ﬁ@”EEE B SEA)- 2
R Loz,

WGl 300 mg/kg FEICEIROMx E i & AT EREO
HEINAFED BTz, fAXTEEOHENIX 100 mg/kg B2
RS-, £, 300 melkg BECE DR % H & O HIHN
BRO LN, HERIMICEE & BEEOE LD 2
B BT 1HITHE, Mo B L UM ERE HIC
DB IR L CEE T - 72, BIESIRIE TRICIX
300 mg/kg B (V7 T A NE) O & Mo E &I %R
FEL DT LR T-. NIRRT E & O HE NN
Mt 100 mg/kg BEE 300 mglkg BEICERD AL, FHXF
EREOEINIEE IR TR 300 mg/kg BE (V774
RiE) 12 HFRH SN, 300 mg/kg FEIZ IR O H % B
BB L MOMRTEREOEING D b, B4 1R
T RED 300 mglkg BE (7 7 A M) 1 ZIXkBREEE
IO bR o 7. EHE I TR O 300 mgrkg #f

(T T4 Nh) a:@J%‘@mﬂi%@%ﬁmm6%7‘:&%
BHWRE TRICIIRD N oL TH D7
&5®%@TiﬁwkﬂmbtEMmygﬁmm*ii
5 DORBIIERD bR T,

(4) REEHFRE (Table 7, 8)

Tk O KT 22

Bl (300 mg/kghEdD 1 )

B 5 OB RE SN D HBIRE B, ik X O
B ERICBE SN, BIBICITEAL RS L D22 fnZs
M LA RAE OFA, BCI3OKE, i, & EEO
RS JOGIEME AR, RSB BRI IR B B b
B2 DZE RIS N TR H Tz,

A A7

B G- ORBEN RS I NS HMIHEEN 300 mg/kg #ED
B, R X UNEER BRICBZ I,

R SEALRANE R O ZERZE IS, B G HARTIE TR
WZfiFE) L= 300 mglkg BED 7 HIATIZERD STz, 228
T I BRENIR X 0 S 00 R B BB I 0 s A R A
ERIGRD S 7=08, 1 B Cr LR mE B o BRI
LR bV, ZORTRIT BRI O NIZ KX 72
ZERINALNDEATH Y, MR L, Bidiao
URFERIZFRD BTz, HALRHE FROZEfaZs tEi RliE
W TR L7- 300 mglkg BEICIZBIZ S hah
> 7.

FEER : MAEFBEDZERIZEMERS, 5 MR T RE %a
7= 300 mg/kg #ED T HI 6 FICFBD BT, ZENadE D
HONT-METROR FRECBIREFHIRTH Y, 228
MmAEWNECHEICBZ S . m£w®W@%@ﬁE@

IR T RIS EEE L7- 300 ma/kg BEICIZERD S h
7.
FEHL R RSB RS R D ZERaZs s, P 5 AR &

TH%E k—ﬁﬁFDJ L/f\_ 300 mg/kgﬁ"f@ 71§JEF' 5{% k—nu &) %ﬂf\_
ZERAZE MR AT RS B _ AR AT OAF B L IR LRI R
Shiz. LEZ%FHJH’W)#BE’?EP‘J CRERZERADB I BTN,

ML OIERITEM T o 7. KSR LIRS LRz D ZEfaZert
XIEE IR TRFICARR L 72 300 mgrkg BEICITERD B

IR 7.

HISERRD RAEA 30 mglkg LI L D4 TOREERETHEM
L7223, A EREDORENR G EIZHIS LTV
LB DOFETIIA N L L.

Tk O P IRELZE T 30 mg/kg BFED 1 #iiC
JROFROBEIIE M & W ST,

Y A

Wt DRI
S (300 mg/kgfEdD 1 1)

&@@ VL RIR SN D MR A DB R, ik KO
éﬁu LX T BRI IREA R ME RO,
ZIRKE, @Jﬂl 1757 JE PH O RS & ORI o H

fﬁ, FEERIZ I A BE D 22 fa R PER TR BTz, AREI OB
Highd = A %nf:@i@%fﬁ X, BEALRME LR TR —
FRILEARANE EE O ERICHRBD Bk,
evealil

5 OB IRE I DR ZEA 300 mgkg #ED
B, Mk ORIHICEEINT.

RN SmALRAE ER DT DS, B IR TR
(3l 5 B%) 1T L7- 300 merkg BED 11 B4 Tic
RO LN AIFENT 1B TIEITEAL RS EF O BRI




EXQ2-FIKRY/ITFIL)=T—TFTI)L

B BT, EALRANE R 22 Mg v 1 e R
THECHET L7 300 mg/kg BEDOTT T A MEIZ 3152
INZehoi-.

i - B G HIRKE TR (0t 5 HH&) 1ZfEH L7z 300
mg/kg D 11 FlD 5 6, fitikiER I O & FH o 1E
214, AR HELS 6 #, ifaEEORER 6 Fiic
RO LT, AR CIIIEIE Lz MilaleecMEis 7 « 7
U v &G MIEBHIE AR b, iaeEo R 114
iR b R A & ARAEDIEINTH Y, HEICHTE LR
LI, BIE IR T RS L7 300 mg/kg BEO Y
774 MYETIE, 56RO 1 Bl IRIERIEO BB S
NIz LISMC BRI BlEt s ne o7z,

BB e IR TR (50 5 HiR) 1SRRI L 72 300
mg/kg BED 11 BID 5 B, MAEBEDZZRIZEMEM 10 i, B
T &S O 16, R OZERED 2 FIZEERD
i, Zis oREFZ ILREIE & T IRFIC RS Lz
300 mg/kg BEDY T T A MFICITBE I N o 7.

2. EFERESM
1) A (Table 9)

300 mg/kg HEICPEAMIOIER RO NIz, €D O 5
O 1BNZITIEE 7 H RO IEIID 22 5 417z 72 0 FH MRS
B EHIE L. 30 mglkg #E L 100 mg/kg FEOME I
B ORBITRO bR

2) XREERKHE (Table 9)

14 A M OAZECHIE A 25 TERREDEAL LT (R f]
X7 HM) . E, REMMEAHICHEMOZETRLS, #
H ORI 5N -7-. 30 mgkg B 1 FlIEE
Uz 25 HFEY B2/ o TH MR o772, 4Tk 26
HAHY B U7, DRBUICATIR SR IT A H LT,
TEIZITREOCERENLZE I N ol 5T, Z
D 1 FNITRIE L HIE L7, 1 BlOREITRGEICHHGE L
TWRWZ LD EGORBETIIRWE R L. €t
T, RERRAEICHE G DORBITRD B o - Ll L
7.

3) iR - Sk (Table 9, 10)

300 mgrkg BED 1 GRS IIRFICIET L7z, FETH ALY
WXL B O 72 i o T2 2 D i h D sE T
EHIT L7223, FERIORER, FE IR IECIRR 3 AT
LTV Z b aiiIseET L &l LT
RAETM L7,

AT OMEHRME TR L, (ERMIR F 3 X O
F o (FE) ORBIZEEOHZLNTBIX/R0 T
F7o, MR (KR E £ TOWM) 50
BRI Do Tz,

4) &K (Table 10)
TESRSE ISR, EIRIREE L OVEIR BRI G- O 2 35R
B oo T.

5) REMILIEE (Table 10)

(1) H4ER (HEO0R) ORBY

PEVROF L VEL, =R, WHE 0 HOAAFIRoH Lt
b, EAESR, AR, MEREVE OREICEG OB IR
LI hoto. THE 0 HOEFRONFREBE T, SRR
D241 (118) [CEIWRAED bivlz. Bl OREE)
5, HARICEEMICL VOB Sz b o Ll L.
SYIREFICHETS L7- 300 mg/kg BEO RO AR, B
B, MEB XL UONNRBIE O % Tk s Lz, %
LB OBMBPA LN N1 &S BB ORE
THE Lo dz., E, HMAERD OB 4 FlICRKEZDOH
BERINER®D BTz, T AVIXFIBE L 7= R 2 ORI & REE)
Wz K DG &l L7

(2) HERKRLERBYMO—HZIKEE

300 mg/kg #ED 1 BIO AN (18 ) IZIFARIERT &
EHETRRED LN, TOHIHO 11 FINHERIRF A
L7z, 26II3ME 4 B E CAEFLEREERARDIK
RECThot-. ZORIPIIHE YR HOEBAE L (KE
WELWBDRA LI, REMMOHERENBE STz,
Z O B IR LCIR Y O —BARREIC R E RN A2 b
T=BlE 7o 7.

Q) WHEIBDOEHY

WE 4 B OEFEROK LML - ATERICER S ORI
OBl Fi2, WE 4 B OMEREAGFROKRE
IZR G ORBIIRD 5N hoT-. 7272 L, 300 mglkg
HCTRERERNAR LN 2 GO BB OREL, BHER
RE AR LTz,

4 i

FERE VL E I ICE T L CHIRBlE TE 22
MCAHIRBEZ TR e hotz. 72, WE 4 HOAL
FROHKTIE, AEBETHBRICA LK 2 60Y)
W LA AR 28 1358 0 H 72 2y > 7=, 300 mg/kg #E
THY BRI R 2N FE TS L7 ARV 4 I RN 23 81
BIini.

EE

1. RELRESH

ERQ-FNERY ) F V)= —T UiF TR PRI
ThHY, BAFlIRLEE LTHERESN TS 2. Meah
OFMEICET A HERIIE LN TR, KRB TIIE A
@Q-FNFRY ) 2F ) =2—T N EMEOT v MO
WG Ui, REOEINS S, T, B R
B LR RIRIRERRD v, £72, 17ERE
WCRIETRELBEINT.

300 mg/kgfEOMEREIZ ITH 550 1 H 5 2 WITHkR L
THEORMINBE S, WEIZIFRENE D bz,
KA BE S -, BYRBERL, VB, #
B, RIS i, —BREDSEL L7-6b &



REZEORESM - LERESHHEHR

S, KRBOKGEEZHRETHI-OICEML 14 H
MR O 51 & 5 HERERBRIZE VT, 600 mgkghf
& 1000 mg/kght DMEREIZ 135 8 OATIN N % T Hefiliy
DU X B FEFFOME 2 & 70 O BN B SN
=2 Emn, BR@EAKRY ) 2F)=2—T Ui
RYMESLEDE (e A2y, 7I9VF%F=07RY) %
WHESERIERRH Y, 77 VX =02 EORMIER
B D WE D BAIICIER L TR0 B 2 AR S
BHAREMENE 2 bz, 7277 L, BB WTIRE
Z(2-FNARY ) ZF )= —T LD PRI R~ DLE
izl amfet mECTE RV, ARBOBHETH D
300 mg/kght DB IBEME T A Hiaino 72y, #Efik
BRI 2 S B I T ISR S iz, &5
B3 EF BT TREICL 2 HRESEDOINNRD
b, EHEWETHD 4= F TR D 28 HIE
g NS EERER I, MO T » MCIER, N

KUV TREOFEF, HRITEN2 E A3 H & 3L FARARRR R~
DEBENRBD BN EWE LTS, HIESHEOR
mE, AR HERTERBO - REgE AL
ITENRE 2 B89 25 & IR RICKIETHERET
HDLHBEND. 2L, [BIEYRIC 300 mg/kghtD
MR 2 SN OHIME, HEPIECE D U Y
VRRTHY, EREOMRE - ITEIRFICLDERT
eneEEz 5.

300 mg/kgHE DM TIXR GBI/ D L BOHMITH
RPHBLL, ZTO—HITERIIZE{L L T\ 7. SRBEES
NI IR SN DB o 7=, ROREMRRE %
Fhn Lo iR, AEERBR CTHMIZA S miE F o
ZERRAEMIERL L7 R AN KR FOMEIZEO btz £
7o, BT HMCEEOFERPBEINITFE & T
F v MZHLNDBOFREEL LT, U 7RO (ring
tail) WETHN, ZOREA D=L L L TRBOMIT
BEENHEE STV 59, iz k5 icex(@-Er
BV = FN) =T — T VKR A YRR E % i S
WHEARDD EEZEZD L, KROREEHMNTHDRERH
MTIEE OIEF ORI L 0 BRI L, 51
MBI 5 L MATREEICRIE L, K FOHMCf 0%
MaaRIETDHEZZOLND.

300 mg/kg HEDOMERER 1 FHIIE T FRD b, et
R OFE R DRI KEIC L AR AL B XD
hiz. AEFREHERO 600 mg/kg #E L 1000 mg/kg FET
L LI=BWOERIE, ARBROFETH & RERICELE L
TR & B MR A2 TH Y, FHERALRRRTE CI3miK
JEDIVE IO M IR IZ S H DK & 7p ZEfa 3 22
S, M8 OMEITFEIRE 2L Tz, ARBRO 300
meg/kg BED I 1 M g i D ZEM BT A B e o
Tens, HiKESC I JE E OFREIXRO bz, B A(©Q-
EFAKRY ) 2 F )= —T )UEROICERS 7
W, HOFRERZ LMK 2 N LT RIERT 8% 2 b
5. =70, DRI E AN LI 2 o T2 2
EB, DEEREICIZEE N ARV EHBT L, DAREICER
L7=iAKETIZR2nWEEZXD. BRQ-EAKRY ) =F
V)= T— T VITIE R I YRR B % bl S 5 R

NHDHEEZD L, WKMo iEM: T
WCRRTHHELE B2 b5, M 300 mg/kg BEZ A
N7 AT Il AIG DR, T b by o8
7 ORI EEEEOTTHEIC L DR EEZE 2D,

HERED 300 mg/kghf D BRI st B 7 & FHxTE RO
MAFEO BT, HETIXEIMOFE X E 21X 100 mg/kghf
THEIML T e, BEEMICBEET 2 HBRE L L
T, MERED 300 mg/kgHEIZIENLIRAME bR DZERZE 1A
BEsnk. EBRME EEoZERENE (k) 13,
HEWE D 4-=FNLENARY >0 28 HEIKER QKRS
BB CHLMHED T » MCROBNTERETH DY,
BOEZFWE THDHENARY UTIE, Ty b ~DOW AR
T X 0 BIRE RO & JRMEEEN SRSz &
WMEINTWED, KRB TAHALNTZBIRAL L TR
DIRETH -5, BmALRME EROZEREMEX, Bk
DO E RO I S =D 100 mg/kght TIERD
Lotz L L, mARME LR OZERENE & &
figEE BN I B EE N H D L E %, 100 mglkghED
W2 B 3072 B g oo A8 6t B B O HE N3 512 & D B g~
DA BB LW U, mARME LR ICZERmE KT
DANZALIZOWTUIARHATHY, F72, 4-=F/F
R D ORI 1ICBWTHH LN EN TR,
AFREROMED 300 mg/kghe THIMM B RO B K ANBLER
ENHITIE, o s LT F =2 L BUNOHIN A &
NEHERE DR F2VRIR S 7278, 300 mg/kghtaik s L
TOWED 7 V7 F= 3Rl 2R L, HETIIEL
DS -T-. HETEM L7 R A V7= 7%
ERERIC L RFEF TR Dotz REOHIE
FEhE LTS, IR B L — DR OER SR
BIZHAD D RBLIZA DN oT LB X B.

B L7=HED 300 mg/kg BED 1 B, mEALRME E
Fe DZERAZENE DM IO RS O AN LIV, AR
BITAELFONNIHA LN Do TR ETH LT Enb &
HLEOBEIIANHATHS.

300 mg/kg FEDOREE FRIZB IR R A ERZIZ A
DT 2R AMIELL Lo m AN BlIE Sz, B K
FEEICEIT L, ERORSNTRER RS ERAE
3 A EHENIC IR T A3 72 S0, T OARREITIZ R E A
BE SN o -, FiBI2IE 300 mg/kg B CTHXTEED
BN IR B IT=AS, = OGNk FBEEL b U C s
DEEMENZ LIC LR EE XD, HBRITHAITE
ZanT, e OREICHHER D oo, B A2
FENARY ) ZF L) =2 —FT VORI RIET BT
o 7o &l L7z,

UED LS R@Q-FEALRY ) =F)==—FT )LD
ROBEHIZE Y RERA DRI Im L THE L
TR X ERR O CThoTe. 2D OZEfIX
el Aonweotz. 72720, ZOFRIEA
B=AXLZOWTIERATH S.

D 100 mg/kght & 300 me/kghE I 1L AT AR % B &
OHEMNRD Hiz. L, EEEINCBEET L &5
2 O BB IIBER SN oTc. 4= FILELR
U 2 O 0BG CIIATIRE BN A A S A, /g LME



EXQ2-FIKRY/ITFIL)=T—TFTI)L

ORI RS BE SN TS, EEHIEIC X 0 A
MERIFH B R o 1oy, HARHBERAEIC L 54

ETHDLNENTHBT CE RN o7z L RE SN TNDD.

AR T, FHEHIME TROYT 5 4 - MEO Tl
BREICHENNA LN Z 0D, BEEOSH HET
HDEDOHWHITE o To., Fo, T /N LEH—
NFEHIZ L D2 EMRBERFTECHALNLIRIL AT
0 —/LOBENN O 7otz o T, MEITH ST
OMXTEEOINL, EAQEALKY ) ZF )=

TNEREIZEDHBETIIH DL EEBZDN, TOEMEFEN

HERIZOWTIIARHTSH 5.

m@%#ﬁ@ﬁ% FEk & figEEE D2 iz 4-=F
VBB Y UERGIZE D AL NTED L BN
D HT. KRBROMERED 300 mg/kghE Tl A M ERE)
WL, FHREREE IR L VY o oREREE & AR ER EE D
B AERD Hitz. D 300 mg/kghEIZ 1T BER L O BN
LB, FT2, HBRERE ORI IEMED 100 mg/kght
Wb ONEEThole. 4= FLEAKRY L ORER
WE T, MECPEk & BEERIEOBIING L OV o oNER
b EAFBRER L DD M H vz, 727 L, EMmERER D
B2 <, T B MEROZE(LITAH B T7eu. i
R LT, ARBROMED 300 mg/kghf TPT &
APTTOMEHENR I B, 4-TF/VENRY UHFEETH
IO LN ETHD. b OELE) D AR T
BT AIMER & MR EEE OB LIX R ORBETH B
EEZD. TZ1EL, ZORIEA N =X LIIOWTIEARH
ThD.

300 mg/kg FEICIE, HEIC~FE 7 0 B REDORD, M

(AR M EBR EE DD 2358 HIL TV D28, Z D REAN)
BERIIAHTHS.

ERQ-ENAKY ) 2T =2 —T VOB E L
%,%%,%%Lm,%-ﬁﬁ%wwkﬁﬁ®&Fmﬁ
%i@¢ﬁ@%ﬁ?%é&%i%né.%bf ks

WM EICALN MR ST g E e B L LT
NOAEL O#RHiL & S5 LW L7=.

2. HEEHRLESM

EZR(2-FENAKRY ) o F )= —T DR ARG
wmmmwgﬁ PSR DIER 3780 B A, n%ﬁi

e LE 2 NOAEL ORRHLE 5= RARA > bZ
Liz. 72720, HEMOER IR RICEEL RITE
oot Fie, RSO ~DORELRD Lo
7.

SYMRIFIZAETS L7 300 melkg BED 1 I3, FRBMRA RS
B B MK ’tlilﬁ“é MR AR X BAETE L HEE S
Nz, T2, WHEREDZDIZIREMHMNIET LT 11§J0>
FEW) T, \ﬁﬂa%& T UWEAR B & (R E D,
Lfrfifﬁfﬁwkﬁi%mﬂwﬁﬂi# R ORSY (I 75>
b, TNHOREEFIZL Y RBYOWEN TE o
t&%xé.%of,:@25%@52@%»$U/I
F) =T —T )V OAEFEFE AT 2 R TRRLC IR B e
WeEZD.

HEWE THD 4= FNTRY) O G AR

ABRTIE, AEBINME 2 A b e R T O IR
WIIBRSNRI TN, BRBEAREBROOET L

T:k%&%ézh'@\%ﬂ) ARRBR TR RECCA IR RIS
%"it& REWORCER, EFE, M, SARRE

2% %%%ﬁ XN,
tx@%wTJ/I%M—I~?w@&§K;U
RS R IR E ~ D BIR 2 o122 e D, DR
W R R 022 RS I AZBCRE T BEE L 72 WV S

& B 2 BTN LB L 2o 7.

3. #E{/EAE (NOEL: No Observed Effect Level)

ARBICBITHLERQ-FELKY ) =FL)==—F L
® NOEL 1%, HETIE 100 melkg O fA 52 b7~ H
FIEFE ORI, T 100 mgkg DHBE» LA LR
RO EEOHME L= RRA o hE L, KB
BRI BI U CI3ERE & 12 30 mg/kg/day & e S
ﬂé F7o, AGHEAFMEICBE LT, B E‘u@]

TIEBG ORBIIR LN o7, HEREMIZ

300 mg/kg D& THBEPOIER B T2 :PYL
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Figure 1 Body weight changes of male rats treated orally with bis(2-morpholinoethyl)ether
in the combined repeated dose and reproductive/developmental toxicity screening test
Significant difference from the control group, * p=0.05, ** p=0.01
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Figure 2 Body weight changes of female rats (dams) treated orally with bis(2-morpholinoethylether
in the combined repeated dose and reproductive/developmental toxicity screening test
Significant difference from the control group, * p=0.05, ** p=0.01
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Figure 3 Body weight changes of satellite female rats treated orally with bis(2-morpholinoethylether
in the combined repeated dose and reproductive/developmental toxicity screening test
Significant difference from the control group, * p=0.05, ** p=0.01
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Figure 4 Food consumption changes of male rats treated orally with bis(2-morpholinoethyl)ether
in the combined repeated dose and reproductive/developmental toxicity screening test
Significant difference from the control group, * p=0.05, ** p=0.01
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Figure 5 Food consumption changes of female rats (dams) treated orally with bis(2-morpholinoethyl)ether
in the combined repeated dose and reproductive/developmental toxicity screening test
Significant difference from the control group, ** p=0.01
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Figure 6 Food consumption changes of satellite female rats treated orally with bis(2-morpholinoethyl)ether
in the combined repeated dose and reproductive/developmental toxicity screening test
Significant difference from the control group, * p=0.05
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Table 1 Grip strength of rats treated orally with bis(2-morpholinoethyl)ether in the combined repeated
dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 30 100 300
Male
No. of animals examined 12 12 12 11
Forelimb grip strength (g) 367 + 129 395 + 63 410 % 65 332 + 64
Hindlimb grip strength (g) 310 = 95 318 + 69 295 + 81 312 + 88

Female (dam)

No. of animals examined 5 5 5 5
Forelimb grip strength (g) 273 £ 43 252 = 64 243 = 178 237 £ 42
Hindlimb grip strength (g) 269 + 32 227 + 65 283 + 70 299 + 52

Data represent mean + S.D.
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Table 2 Locomotor activity of rats treated orally with bis(2-morpholinoethyl)ether in the combined repeated dose and
reproductive/developmental toxicity screening test

Administration period

Recovery period

Dose (mg/kg) 0 30 100 300 0 300
Male
No. of animals 12 12 12 11 5 4
Interval count
0 — 10 (min) 2250 + 994 2820 =+ 797 3098 * 890 3684 & 955 ** 1429 =+ 447 2371 + 627 *
10 — 20 (min) 1237 * 652 1981 =+ 708 2226 + 868 * 2946 + 1181 ** 931 + 629 1796 =+ 1439
20 — 30 (min) 963 & 999 1128 =+ 687 1566 =+ 584 2203 + 771 ** 631 + 622 1178 + 1174
30 — 40 (min) 614 * 543 915 + 735 1285 *+ 656 1257 + 1108 315 *+ 326 591 + 749
40 — 50 (min) 382 =+ 481 984 + 679 933 + 603 1270 + 1029 * 535 *+ 697 344 + 513
50 — 60 (min) 315 =+ 559 843 + 780 780 * 646 889 + 1021 467 + 418 949 + 1865
Total count
0 — 60 (min) 5760 + 2838 8671 + 3178 9887 + 2611 * 12249 + 5034 ** 4308 *+ 1709 7229 + 5125
Female (dam)
No. of animals 5 5 5 5 — —
Interval count
0 — 10 (min) 1950 * 606 2796 = 639 3006 *+ 1244 3039 + 1102 — —
10 — 20 (min) 2010 + 299 1183 =+ 556 2499 + 2151 2159 * 1583 — —
20 — 30 (min) 1443 =+ 824 1019 *+ 1153 2073 = 1595 1148 *+ 1239 — —
30 — 40 (min) 851 =+ 889 1050 * 957 1407 + 1618 2077 + 1983 — —
40 — 50 (min) 407 £ 590 741 + 941 468 * 855 1344 * 1607 — —
50 — 60 (min) 895 + 1326 975 + 1364 1679 =+ 1293 424 + 886 — —
Total count
0 — 60 (min) 7556 + 4098 7764 + 3985 11131 = 6457 10191 =+ 4931 — —
Female (Satellite)
No. of animals 5 — — 5 5 5
Interval count
0 — 10 (min) 2876 = 1028 — — 4149 + 578 * 2369 *+ 1237 3275 + 417
10 — 20 (min) 2241 + 1416 — — 3138 + 813 2676 = 1180 2931 + 1321
20 — 30 (min) 1673 = 1138 — — 2873 + 1490 1917 + 864 3081 + 938
30 — 40 (min) 1237 + 1016 — — 2101 = 1899 1483 + 1363 2839 + 1878
40 — 50 (min) 1091 * 1011 — — 565 + 477 1075 = 1343 1072 = 1118
50 — 60 (min) 1126 * 1479 — — 893 + 1147 1220 =+ 1073 1439 =+ 1356
Total count
0 — 60 (min) 10244 * 6084 — — 13719 * 5299 10740 = 5636 14638 * 5431

Data represent mean + S.D.

Significant difference from the control group, * p =0.05, ** p=0.01.
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Table 3 Urinalysis of male rats treated orally with bis(2-morpholinoethyl)ether in the combined
repeated dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 30 100 300
No. of animals examined 12 12 12 11
pH 7.5 0 0 0 1
8.0 1 3 3 3
8.5 11 9 9 7
Protein — 0 0 0 0
+ 2 0 2 3
+ 7 6 4 5
2+ 3 6 6 3
Glucose — 12 12 12 11
Ketone body — 2 3 1 5
+ 9 8 8 6
+ 1 3 0
Bilirubin — 12 12 12 11
Occult blood - 11 11 11 11
+ 1 1 1 0
Urobilinogen + 12 12 12 11

Grade; —: negative, =£:trace, +:slight, 2+: moderate, 3+: marked.
Data represent the number of animals.
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Table 4 Hematology of rats treated orally with bis(2-morpholinoethyl)ether in the combined repeated dose
and reproductive/developmental toxicity screening test

At the end of administration period At the end of recovery period

Dose (mg/kg) 0 30 100 300 0 300
Male
No. of animals examined 7 12 12 7 5 4
RBC (x10%uL) 8.94 + 0.36 8.79 = 0.75 8.83 + 0.52 8.48 + 0.24 8.42 + 0.38 8.16 = 0.33
Hemoglobin (g/dL) 15.9 £ 0.7 15.2 £ 1.7 15.7 £ 0.7 14.9 £ 0.5 * 14.5 £ 0.7 14.7 £ 0.6
Hematocrit (%) 454 + 2.3 435 + 3.7 44.8 + 2.4 42.7 + 1.2 42.4 + 1.7 43.0 + 1.9
MCYV (fL) 50.9 + 1.2 495 + 1.5 50.8 = 1.8 50.4 + 1.2 50.4 + 1.1 52.6 & 0.7 **
MCH (pg) 17.8 + 0.5 17.3 = 1.0 17.9 + 0.7 17.6 = 0.5 17.2 + 0.4 18.0 £ 0.2 %
MCHC (g/dL) 35.0 + 0.5 349 +1.3 352 + 0.5 349 + 0.4 342 + 0.5 34.1 +0.2
Platelet (x10%/uL) 1085 + 155 1143 + 167 1229 + 93 1176 + 86 1156 + 199 1123 + 156
Reticulocyte (%) 1.8 + 0.4 2.6 =25 2.1 + 0.3 2.1 +0.3 2.4 +0.2 2.3 +0.4
PT (sec) 179 £ 2.9 174 + 2.8 16.3 £ 1.9 145 +1.6* 15.8 £ 2.5 15.7 £ 1.5
APTT (sec) 22.4 + 2.6 22.3 + 2.7 21.6 + 2.1 189 +1.5% 21.1 =25 21.6 = 2.3
WBC (x10%uL) 11.78 = 4.02  10.43 +2.31 14.22 + 3.42 7.04 £0.81 % 13.67 = 3.25 9.37 + 3.80
Differential WBC (%)
Neutrophil 20.0 + 6.7 19.5 + 6.0 20.5 + 7.4 30.6 = 7.9 % 15.3 + 4.5 23.0 £ 5.2
Lymphocyte 73.1 +17.3 74.7 + 6.4 73.6 + 7.2 64.5 + 7.5 78.7 + 5.2 70.4 + 5.9
Monocyte 3.6 +0.6 3.1 +0.7 3.1 +0.8 3.3 +0.8 3.1 +0.8 41 +0.8
Eosinophil 1.6 0.5 1.5 + 0.6 1.4 = 0.7 0.1 +0.1** 1.4 0.5 1.5 + 0.6
Basophil 0.2 +0.1 0.1 +0.1 0.2 + 0.1 0.2 +0.1 0.2 +0.1 0.2 +0.1%
Others 1.6 0.8 1.0 £ 0.4 1.2 + 0.5 1.4 +0.7 1.2 0.5 0.9 +0.3
Female (dam) Satellite female
No. of animals examined 12 11 12 11 5 5
RBC (x10%uL) 6.82 = 0.24 6.72 + 0.42 6.70 + 0.32 7.08 = 0.32 7.96 = 0.30 8.27 + 0.38
Hemoglobin (g/dL) 12.9 £ 0.4 12.8 £ 0.6 13.2 £ 0.6 13.4 £ 0.7 14.5 £ 0.6 14.8 £ 0.7
Hematocrit (%) 376 +1.4 37.0 + 1.5 38.0 = 1.3 38.4 + 1.7 40.8 + 1.2 42.3 + 2.0
MCYV (fL) 55.2 + 2.1 55.1 + 1.8 56.8 = 2.0 54.3 + 1.7 51.3 + 0.8 51.1 + 0.7
MCH (pg) 19.0 = 0.6 19.1 + 0.6 19.8 £0.8*  19.0 £0.7 18.3 = 0.6 17.9 + 0.4
MCHC (g/dL) 34.4 +0.4 34.6 + 0.6 34.8 + 0.5 35.0 + 0.7 35.6 + 0.6 35.0 + 0.5
Platelet (x10%/uL) 1270 + 233 1349 + 224 1354 + 186 1392 + 292 1232 + 135 1241 + 163
Reticulocyte (%) 59 + 0.9 6.0 1.9 6.1 + 2.0 39 +15* 1.5 +0.2 1.6 + 0.4
PT (sec) 13.6 = 0.5 13.5 = 0.7 13.7 + 0.5 14.0 = 0.5 13.2 + 0.2 13.4 + 0.6
APTT (sec) 16.4 £ 1.0 16.0 £ 1.0 15.8 = 1.0 16.1 £ 1.1 16.0 + 0.4 16.4 £ 0.3
WBC (x10*/uL) 13.16 £ 255 13.76 £ 4.34 1343 + 294 10.03 *+ 3.65 4.78 = 1.05 4.87 +1.85
Differential WBC (%)
Neutrophil 39.4 +10.8 33.4 = 12.8 36.3 + 10.1 52.2 = 10.1 * 18.6 = 2.7 20.2 + 6.4
Lymphocyte 55.3 £ 11.1 61.8 = 12.6 58.7 + 10.0 41.8 +9.2* 75.5 + 2.8 70.0 + 9.3
Monocyte 3.3+ 15 3.0+ 1.1 3.4+ 1.4 49 +18% 2.9 +04 5.1+ 25
Eosinophil 0.9 +0.5 0.8 +0.4 0.5 +02% 0.1 +0.1%* 2.1 +0.2 3.4+ 1.3
Basophil 0.1 +0.1 0.2 +0.1 0.1 +0.1 0.1 +0.1 0.1 +0.1 0.1 +0.0
Others 1.0 0.3 0.9 +04 1.1 +0.4 0.9 +04 0.9 +0.6 1.2 0.8

Data represent mean + S.D.

Significant difference from the control group, * p =0.05, ** p=0.01.
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Table 5 Biochemistry of rats treated orally with bis(2-morpholinoethyl)ether in the combined repeated dose
and reproductive/developmental toxicity screening test

At the end of administration period

At the end of recovery period

Dose (mg/kg) 0 30 100 300 0 300

Male
No. of animals examined 7 12 12 7 5 4
Total protein (g/dL) 6.4 = 0.2 6.4 = 0.2 6.3 £ 0.2 6.1 £0.3 6.3 0.4 6.2 = 0.2
Albumin (g/dL) 3.4 +0.2 3.4 +0.1 3.3 +0.2 3.2 +0.2 3.2 +0.2 3.2 +0.1
AJG ratio 1.1 £ 0.1 1.2 £ 0.1 1.1 = 0.1 1.1 £ 0.1 1.1 £ 0.1 1.1 £ 0.1
Total bilirubin (mg/dl)  0.12 *+ 0.01 0.12 + 0.01 0.12 + 0.01 0.12 + 0.01 0.13 = 0.03 0.12 + 0.01
Glucose (mg/dL) 164 =9 174 + 14 172 + 17 162 + 11 205 + 31 182 + 18
Total cholesterol (mg/dL) 64 + 11 56 + 11 58 + 6 55 £ 7 70 + 13 58 £ 5
Triglyceride (mg/dL) 54 + 24 45 + 27 51 * 33 37 £ 16 59 + 18 31 £14*
Phospholipid (mg/dL) 107 + 14 98 + 12 101 + 13 92 + 11 115 + 21 94 +9
AST (IU/L) 70 + 11 69 t9 61 =7 62 £ 7 74 + 30 61 £3
ALT (IU/L) 30 +5 30 4 25 + 5 29 £ 7 27 £ 8 22 + 2
LDH (IU/L) 99 + 18 113 + 36 111 + 56 92 + 48 113 + 41 91 + 30
ALP (IU/L) 330 + 55 365 + 62 336 + 62 344 + 65 278 + 41 311 + 61
y-GTP (TU/L) 1+0 1+1 1+1 1+1 1+0 2+1
CK (IU/L) 106 + 13 112 + 16 110 + 32 97 + 33 105 + 22 100 *+ 25
BUN (mg/dL) 13.3 £ 0.7 14.2 + 1.4 13.8 £ 1.1 12.0 £ 0.7 13.5 £ 2.7 15.1 £ 1.9
Creatinine (mg/dL) 0.5 + 0.0 0.5 +0.1 0.5 = 0.0 0.5 + 0.0 0.6 0.1 0.6 0.1
Na (mEq/L) 142 + 1 142 + 1 143 + 1 143 + 1 142 + 2 143 + 1
K (mEq/L) 3.9 +0.2 3.8 +0.3 3.8 +0.3 3.8 £0.1 42 +0.6 3.9 +0.1
Cl (mEq/L) 107 + 1 106 + 1 106 + 2 105 + 2 107 + 1 108 +1
Ca (mg/dL) 10.2 + 0.2 10.1 + 0.3 10.2 + 0.2 10.2 + 0.2 10.1 + 0.3 9.8 +0.2
IP (mg/dL) 6.2 +0.4 6.3 0.9 6.3 + 0.6 6.5 0.7 6.3 +0.5 6.5 +0.4

Female (dam) Satellite female
No. of animals examined 12 11 12 11 5 5
Total protein (g/dL) 6.3 0.3 6.5 = 0.3 6.4 = 0.3 6.1 0.3 6.6 = 0.2 6.8 0.2
Albumin (g/dL) 3.4 +0.2 3.5 +0.3 3.5 + 0.2 3.1 + 0.2 ** 3.9 +0.1 3.8 +0.2
AJG ratio 1.2 £ 0.1 1.2 £ 0.1 1.2 = 0.1 1.1 £0.1 ** 1.4 +0.0 1.3 £ 0.2
Total bilirubin (mg/dL)  0.12 * 0.02 0.13 * 0.02 0.12 *+ 0.02 0.12 + 0.01 0.16 = 0.03 0.14 *+ 0.01
Glucose (mg/dL) 144 + 11 147 + 18 153 + 17 139 + 13 167 + 15 143 + 13 *
Total cholesterol (mg/dL) 60 * 12 68 + 18 58 + 12 59 + 12 65 + 11 75 + 13
Triglyceride (mg/dL) 29 + 11 43 + 20 38 + 18 34 + 11 23 + 8 21 + 10
Phospholipid (mg/dL) 123 + 19 141 + 28 120 + 21 120 + 23 131 + 10 135 + 23
AST (IU/L) 94 + 20 101 + 50 87 + 15 94 + 19 62 + 11 71 + 35
ALT (IU/L) 41 + 11 53 + 43 37 + 15 38 +7 24 + 3 27 + 10
LDH (IU/L) 119 + 46 115 + 40 127 + 40 124 + 67 84 + 38 74 + 33
ALP (IU/L) 270 + 114 232 + 85 282 + 97 248 + 66 127 + 30 133 + 20
y-GTP (TU/L) 1+0 1+0 1+0 1+1 1+1 1+1
CK (IU/L) 108 + 34 106 + 18 107 + 21 99 + 16 73 + 19 68 + 19
BUN (mg/dL) 182 + 2.8 184 + 3.6 18.8 = 3.3 22.6 = 11.1 16.1 + 1.6 16.9 + 2.4
Creatinine (mg/dL) 0.6 + 0.0 0.6 0.1 0.6 = 0.0 0.6 £02* 0.7 £ 0.1 0.6 0.1
Na (mEq/L) 142 + 1 142 + 2 142 + 1 142 + 1 142 + 1 143 + 1
K (mEq/L) 3.5 +0.2 3.6 +0.4 3.4+ 0.4 3.5 +0.2 3.6 0.3 35+ 0.4
Cl (mEq/L) 107 + 2 106 + 3 107 + 2 105 + 2 107 +1 108 +1
Ca (mg/dL) 10.4 £ 04 10.6 £ 0.3 10.4 + 0.2 10.3 £ 0.4 10.1 £ 0.3 10.2 £ 0.3
IP (mg/dL) 8.1*+1.6 82+ 1.3 8.4 + 1.2 8.0 1.2 4.3 £0.8 46 +1.1

Data represent mean + S.D.

Significant difference from the control group, * p =0.05, ** p=0.01.



EX 2-FEIKRY/JIFIIL)=T—TIL

Table 6 Organ weights of rats treated orally with bis(2-morpholinoethyl)ether in the combined repeated dose and
reproductive/developmental toxicity screening test

At the end of administration period

At the end of recovery period

Dose (mg/kg) 0 30 100 300 0 300
Male
No. of animals 7 12 12 7 5 4
examined
Body weight (g) 503 £ 19 481 + 38 489 + 28 454 + 23 * 522 + 25 511 + 11
Thymus (g 0.405 £0.052  0.371 % 0.060 0.411 + 0.092 0.406 =+ 0.062 0.393 =+ 0.061 0.391 =+ 0.065
(%) 0.080 = 0.009  0.078 + 0.013 0.084 + 0.018 0.089 =+ 0.014 0.075 = 0.010 0.077 = 0.011
Adrenals (g) 0.086 £0.015 0.092 + 0.014 0.083 + 0.010 0.080 =+ 0.008 0.071 =+ 0.009 0.068 = 0.010
(%) 0.017 =0.003  0.019 + 0.003 0.017 + 0.002 0.018 =+ 0.002 0.013 =+ 0.002 0.013 =+ 0.002
Heart (g 1.515 £0.147  1.427 +0.124 1.483 + 0.131 1.406 *+ 0.071 1.466 + 0.189 1.545 *+ 0.036
(%) 0.301 =0.024  0.297 + 0.018 0.304 + 0.027 0.310 = 0.014 0.282 =+ 0.042 0.303 =+ 0.007
Lungs (g 1.491 £0.130  1.507 * 0.122 1.534 * 0.130 1.538 *+ 0.083 1.588 + 0.092 1.655 *+ 0.097
(%) 0.296 =0.023  0.314 + 0.017 0.315 + 0.032 0.338 = 0.009 **  0.305 + 0.025 0.324 =+ 0.021
Kidneys (g 3.125 £0.189  3.056 *+ 0.295 3.221 + 0.200 3.659 = 0.253 **  3.086 + 0.196 3.373 + 0.270
(%) 0.622 =0.041  0.636 + 0.041 0.662 + 0.066 0.805 * 0.034 **  0.592 + 0.042 0.661 = 0.063
Spleen (@ 0.735 £0.161  0.646 = 0.115 0.758 + 0.111 0.678 = 0.088 0.785 =+ 0.107 0.721 =+ 0.062
(%) 0.146 =0.029  0.134 + 0.017 0.155 + 0.022 0.149 =+ 0.018 0.151 =+ 0.024 0.141 =+ 0.011
Liver (g) 13.040 +0.946 12.502 = 1.603  12.800 + 1.093 12.371 =+ 0.823 13.772 + 0.982  13.861 * 0.744
(%) 2.591 =0.118  2.592 + 0.185 2.619 * 0.154 2.722 + 0.095 2.648 + 0.275 2.713 + 0.134
Brain (g 2112 £0.112  2.134 * 0.052 2.136 * 0.098 2.080 * 0.041 2.139 =+ 0.083 2.133 + 0.112
(%) 0.420 = 0.022  0.446 + 0.037 0.439 + 0.035 0.459 =+ 0.020 0.411 =+ 0.030 0.418 =+ 0.028
Testes (g) 3.343 £0.347  3.472 + 0.288 3.447 + 0.421 3.613 =+ 0.292 3.360 = 0.391 3.669 = 0.079
(%) 0.666 =0.078  0.723 + 0.054 0.707 + 0.093 0.795 * 0.042 **  0.644 + 0.062 0.718 =+ 0.021
Epididymides (g) 1.248 +0.087  1.252 *+0.115 1.235 + 0.143 1.175 + 0.081 1.243 + 0.142 1.286 + 0.011
(%) 0.248 =0.018  0.260 + 0.011 0.253 + 0.032 0.259 =+ 0.019 0.238 =+ 0.026 0.252 =+ 0.005
Female (dam) Satellite female
No. of animals 12 11 12 11 5 5
examined
Body weight (2) 293 +13 293 + 12 287 + 21 265 & 16 ** 288 + 13 276 + 17
Thymus (g 0.271 £0.045 0.274 *+ 0.065 0.276 + 0.069 0.236 =+ 0.088 0.310 =+ 0.092 0.345 + 0.076
(%) 0.093 =0.016  0.093 + 0.021 0.095 + 0.019 0.088 + 0.029 0.107 = 0.027 0.125 = 0.029
Adrenals (g 0.095 £0.013  0.099 *+ 0.013 0.095 + 0.013 0.099 =+ 0.017 0.076 *= 0.011 0.087 =+ 0.005
(%) 0.032 =0.005  0.034 + 0.005 0.033 + 0.005 0.037 = 0.006 0.026 =+ 0.003 0.032 =+ 0.002
Heart (g 1.055 £0.073  1.042 * 0.107 1.014 * 0.063 1.006 *+ 0.109 0.914 =+ 0.064 0.944 + 0.107
(%) 0.360 =0.019  0.355 + 0.031 0.354 + 0.023 0.380 = 0.029 0.317 * 0.023 0.342 =+ 0.030
Lungs (g 1.186 £0.106  1.217 * 0.066 1.238 * 0.106 1.420 *+ 0.355 1.140 + 0.101 1.218 *+ 0.154
(%) 0.404 =0.030  0.416 + 0.030 0.431 + 0.033 0.541 £ 0.157 **  0.395 + 0.029 0.441 =+ 0.039
Kidneys (g 1.792 £0.146  1.901 *+ 0.172 1.941 + 0.164 2.347 + 0.496 **  1.672 *+ 0.116 1.952 + 0.407
(%) 0.612 =0.054  0.649 + 0.053 0.676 + 0.043 0.886 = 0.163 **  0.581 + 0.047 0.706 * 0.127
Spleen (g) 0.646 £0.065 0.653 * 0.102 0.599 + 0.070 0.540 =+ 0.109 * 0.464 = 0.113 0.486 =+ 0.059
(%) 0.220 =0.016  0.223 + 0.033 0.209 + 0.024 0.203 =+ 0.033 0.160 = 0.033 0.176 * 0.014
Liver (g) 9.564 £0.524 10.024 * 0.688 9.960 + 0.862 9.655 * 0.671 6.956 * 0.381 7.508 + 0.736
(%) 3.261 +0.101  3.420 + 0.153 3.468 + 0.198 3.653 £ 0.202 ** 2415 + 0.127 2.718 + 0.192
Brain (g 1.960 £0.092  1.948 + 0.063 1.929 + 0.087 1.908 + 0.111 1.922 + 0.031 1.913 + 0.053
(%) 0.670 =0.042  0.666 + 0.033 0.674 + 0.045 0.722 =+ 0.043 * 0.668 = 0.035 0.694 * 0.035

Data represent mean + S.D.

Significant difference from the control group, * p =0.05, ** p=0.01.
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Table 7 Histopathological findings of male rats treated orally with bis(2-morpholinoethyl)ether
in the combined repeated dose and reproductive/developmental toxicity screening test

At the end of

At the end of administration period Dead recovery period
Dose (mg/kg) 0 30 100 300 300 0 300
No. of animals examined <7> <12> <12> <7> <1> <5> <4>
(Kidney) (Grade)
vacuolic change: distal tubule + 0 0 0 1 ] " 0 0 0
2+ 0 0 0 1 0 0
regeneration: proximal tubule 2+ 0 0 0 0 1 0 0
eosinophilic body + 1 1 1 1 0 2 1
(Subcutis of tail)
vacuolic change: blood vessel 2+ 0 0 0 3] o NE 0 0
3+ 0 0 0 3 NE 0 0
(Testis)
atrophy 3+ 0 0 1 0 0 0 0
(Epididymis)
vacuolic change + 0 0 0 5% 1 0 0
debris of spermatic elements 2+ 0 0 1 0 0 0 0
(Prostate)
inflammation + 1 7] . 3 3 0 2 0
2+ 2 2 1 0 0 0
(Lung)
edema + 0 0 0 0 1 0 0
congestion + 0 0 0 0 1 0 0
edema: perivascular 2+ 0 0 0 0 1 0 0
inflammatory infiltration + 0 0 0 0 1 0 0
(Thyroid)
ultimobranchial body remanet + 0 2 1 0 0 0 0
(Thymus)
congestion + 0 1 0 0 0 0 0

Grade; +: slight, 2+: moderate, 3+: marked

Data represent the number of animals.

Significant difference from the control group, * p =0.05, ** p=0.01.
NE: Not examined.
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Table 8 Histopathological findings of female rats treated orally with bis(2-morpholinoethyl)ether
in the combined repeated dose and reproductive/developmental toxicity screening test

At the end of

At the end of administration period Dead recovery period
Dose (mg/kg) 0 30 100 300 300 0 300
No. of animals examined <12> <12> <12> <11> <1> <5> <5>
(Kidney) (Grade)
vacuolic change: distal tubule + 0 0 0 4 0 0 0
2+ 0 0 0 6 ] ok 1 0 0
3+ 0 0 0 1 0 0 0
(Skin and subcutis of tail)
vacuolic change: blood vessel + 0 0 0 6 ] 1 0 0
%k
2+ 0 0 0 4 0 0
scab + 0 0 0 1 0 0 0
hemorrhage + 0 0 0 1 0 0 0
atrophy: muscle 2+ 0 0 0 2 0 0 0
(Lung)
edema + 0 0 0 1 1 0 0
congestion + 0 0 0 0 1 0 0
edema: perivascular + 0 0 0 1 0 0 0
2+ 0 0 0 0 1 0 0
accumulation of foamy cells + 0 0 0 5 ] . 1 0 1
2+ 0 0 0 1 0
thickening: alveolar wall + 0 0 0 6 wx 0 0 0
(Liver)
necrosis: focal + 0 1 1 0 0 0 0
2+ 1 1 0 0 0 0
(Spleen)
extramedullary hematopoiesis + 0 1 1 1 0 0 0
deposit of hemosiderin + 0 0 0 0 0 5 4
(Adrenal)
necrosis: focal 2+ 0 0 0 1 0 0 0
(Thyroid)
ultimobranchial body remanet + 0 3 0 2 0 1 0
(Pituitary)
Rathke pouch + 0 0 0 0 0 1 0

Grade; +: slight, 2+: moderate, 3+: marked
Data represent the number of animals.

Significant difference from the control group, ** p=0.01.
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Table 9 Estrous cycle and reproductive performance of rats treated orally with bis(2-morpholinoethyl)ether
in the combined repeated dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 30 100 300
Estrous cycle
No. of animals examined 12 12 12 12
Normal ¥ 12 12 12 11
Abnormal ¥ ¢ 0 0 0 1
Cycle (days) ” 4.0 +0.1 41 +02 4.0 = 0.0 4.7 £ 0.7 %*

Reproductive performance

No. of mated pairs 12 12 12 12
No. of copulated pairs 12 12 12 12
Copulation index (%) 100.0 100.0 100.0 100.0
Pairing days until copulation ” 27+ 1.1 2.7+ 1.0 2.4+ 12 2.8+ 1.6
No. of pregnant females 12 11 12 12
Fertility index (%) 100.0 91.7 100.0 100.0
No. of females with complete parturition 12 11 12 11
Gestation index (%) 100.0 100.0 100.0 91.7
Gestation length (days) ” 22.3 = 0.5 22.0 = 0.6 22.0 + 0.4 22.1 + 0.3
Findings in parturition ¥

No abnormalities detected 12 11 12 11

Maternal death under parturition 0 0 0 1
Findings in lactation ®

No abnormalities detected 12 11 12 10

Negrect of nursing care 0 0 0 1

2 Data represent the number of animals.
Y Data represent mean + S.D.

9 Continuous 7-day or longer diestrus.

Copulation index = (No. of copulated pairs / No. of mated pairs) X 100.

Fertility index = (No. of pregnant females / No. of copulated pairs) X 100.

Gestation index = (No. of females with complete parturition / No. of pregnant females) X 100.
Significant difference from the control group, ** p=0.01.
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Table 10 Summary of implantation and development of pups from dams treated orally with
bis(2-morpholinoethyl)ether in the combined repeated dose and reproductive/developmental toxicity
screening test

Dose (mg/kg) 0 30 100 300
No. of corpora lutea 15.3 £ 2.4 (12) 162 =*1.0 (11 16.1 £ 1.9 (120 143 =*1.5 (12
No. of implantations 145 + 1.4 (12) 156 £1.0 (11 15.0 = 2.5 (120 131 =*25 (12
Implantation index (%) 958 £56  (12) 96.8 =6.1 11 932=*111 (12 91.7+168 (12
Postnatal day 0
No. of pups born 13.0*+28 (120 14.8+13 (11 139 £2.7 (12) 121 x25 12)
No. of males per group 72 12) 82 11 77 12) 66 12)
No. of females per group 84 (12 81 (11 90 (12 79 (12
Sex ratio of pups born 0.47 +0.16 (120 0.50 £0.13 (11) 048 £0.16 (12) 0.46 £0.13 (12)
Delivery index (%) 88.8 +136 (120 947+57 (11 925 +65 (12)  92.0+6.1 12)
No. of live pups 13.0*+28 (120 14.8+1.3 11 139 £2.7 (12) 121 +25 12)
No. of males per group 72 12) 82 11 77 12) 66 12)
No. of females per group 84 (12 81 (11 90 (12 79 (12
Sex ratio of live pups 0.47 £0.16 (120 0.50 £0.13 (11) 048 £0.16 (12) 0.46 £0.13 (12)
Birth index (%) 88.8 =136 (12) 94.7 £5.7 (11) 925 *+6.5 (120  92.0 6.1 (12
Live birth index (%) 100.0 = 0.0 (12) 100.0 £ 0.0 (11)  100.0 = 0.0 (12) 100.0 £ 0.0 (12
Pups weight (g)
Male 7.1 +0.7 (12 6.8 £0.4 (11 7.0 £0.7 (12 71+ 1.0 (11
Female 6.7 £0.8 (12 6.4 0.4 (11 6.6 = 0.6 (12 6.7 £1.0 (11
Postnatal day 4
No. of live pups 13.0+28 (120 145+14 (11) 138 =27 (120 107+39 (11
No. of males per group 72 12) 80 11 77 12) 55 11
No. of females per group 84 (12 80 (11 88 (12 63 (11
Sex ratio of live pups 0.47 +0.16 (12 0.50 £0.13 (11) 048 £0.16 (12) 047 £0.15 (11)
Viability index (%) 100.0 = 0.0 (120 982 =*3.1 (11) 988 =£3.0 (120 90.8+255 (11)
Pups weight (g)
Male 11.3 £ 1.4 (12) 105 £0.9 (11) 106 *1.5 (12) 114 =*26 (11
Female 109 + 1.5 (12) 101 £0.8 (11 102=*+12 (12) 10.8 £27 (11

Data represent mean + S.D.

Parentheses represent the number of litters examined.

Implantation index = (No. of implantations / No. of corpora lutea) X 100.

Sex ratio of pups born = No. of male pups born / No. of male and female pups born.
Delivery index = (No. of pups born / No. of implantations) X 100.

Sex ratio on day 0 = No. of male live pups on day 0 / No. of live pups on day 0.
Birth index = (No. of live pups on day 0 / No. of implantations) X 100.

Live birth index = (No. of live pups on day 0/ No. of pups born) X 100.

Viability index = (No. of live pups on day 4 / No. of live pups on day 0) X 100.

Sex ratio on day 4 = No. of male live pups on day 4 / No. of live pups on day 4.
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