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N-(TX/XFN) 25 —=V7 3 /DinviroRBEFHBHEZ, Fy 4 =—X - 1
LAy —REMB (CHLAIU % AV TS L, Bl oER 287,

EHTLTE (488F[) B & OCERFHLIE (6kEM) £ HiC, 1.0mg n¢ (10mM ) DEEIC
BWTH50% 22 2HEHFER B ONL o 72, £ T, ARRBROBENHERE
ELT, EFAEB I UERMMIEE I, 1.0mg/nt (10mM) DBREZREL. &S
MEREOINBLVIAOREZ, TAENPRESBIREEL L TREL 7. EKL
BEETIX, S9mix FEFAET TUEEM B L U4 ALEBIEAR 2 /8L L, kST 24T
o7, EEMEMMEE T Omix FAETBLUHEGFEET T FRMMIRE, HEELEERT
X O ICISKERIREEE L TREAR R R L . SR 247 o 2o
CHL/AUMIME % . 2405 B X V48R MBI L 72665, W R OLIERIZB W TH,
PAOKDOBERE 2 AT LIMBOARELEMARO O N b o fz, X7z, 24k RERAE
LEzWTROMBEEICBVTH, BEENROFELREMIBD LN h o 7245, 485 H
MBI B TIE, BEIKTE L TEREMRSERIEML 72 —7F., S9Omix FETB &
UEHET T BB LR ICBV T, WTFNROMIEIZBWTH, REaAk0EER
FEAETAHARS L OBEENRBOEELENMERD LN L o7,



OECD BEfF L #FMELZEM R IR B HEUENESFXO—REL T, N- (T3 72 FW)
I )—NT I yOEFEMRCRZTNRERFNZELTHET 2720, Fr4=—X -
NHAZ—BEAN (CHUIU) %AV CREREHRaARERBE £t 72,

FRBIE. [FHREEDE R IBROFEICOVWT] (BH62E3IH3H, RIEES
2375, HERE 3065 . 2EFE 3035) LU [OECD HUREBA A F5 4~ 1473 12
HEHLL . [ML¥WE GLPZEME] (PRANSOME3A31IH. IRIR¥ES 305, RS 2295, 59&%
R% 855, ETHM634E11A 18, RANE 2335, 4% 385, 3EAR/E 8235) &
TWTERML 7=,
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1. AL MR

UH—F - UV —ANr7 (JCRB) %6 AF (198842H. AFE : # 4R, HER
) LizFra4=—X - NARZ—HEkD CHLAUFNL 2, FEHREHRA 10/ TRERIC
v,

C @ CHLAU #lafkiz. —#MIC/bZEWE I L TRBARE OREBRENS VW0
FHEINTWS,

2. HEBORE
Bk, £IRRME (FCS : Biocell, T v M © 4001776) #10% ML 724 — 7L
MEM 58 % AV 720 MEM B538H0IE, 4 — 7V MEM B (= v 24 | Q8K (HAR
FHR) 94g % 1 ¢ DIEFAKICEML, 121CTISHH,. SEERBHEL-0Ob, L-7 )V
IV (HEEA. HABIE k) 300mg & 10% NaHCO, . #12.5 nd 2 INZ THE
L7zo 2f5EBE D MEM B3EWi3, LR 94g % 500 mé OFEBAIEMRL, DT
REAEWR & RIARICTRBL L 72,

B
2X10* 8o CHLIU Mg % . B S nl ® ANF27 4 v ¥ 2 (B 6cm. Corning) 124 & |
31CH Q0,4 ¥ % 2X— % — (5% CO,) THIEL 72,

4. WEBWESB & UM RYE
(R E]

N-(73/7xFW) =4 /)—m7 3> (LUF AEEA &7, CAS No. 111-41-1) ¥, 4
FE104.16DECEREEDOYETH 5, YWHLFENEIRSE X Appendix 1 IR L7z AW
TR R = i ] MBE99.9% ULk (A¥i4y : FEH)
THY. LG I/, HEBWHEIZ, AT TERRE L 2

AEEA DESTAKB TOREERBRE BEHVEHTICBVTEBRL 72, KiEE (2.50 mg/
me) EHIELFHHRTHBL 2D DIC0oWnT, TEERE (200 mg/nd) HHIZ 4FZEH T



EM L 72/ MEREE (G-94-014) THELZLDIDVT, FiREREHT T, REkR
MECcoREMERA TOKE, FEARHRIBI 2KBEOFHERIR, T T
NANEE (OB%RI) DY LT, 1038 £ U99.3% TH o 720 TN HITHIFFETTH
FELTWVWDLEHE (EHESESDIMED0.0%L L) %72 LT/ (Appendix 2. 3) o

(Rt FR & ]
1) EFABEORRCAVLIYE
(1t = %) 24 w4 Y C
(W& ) MC
FF®F OB 978ADH
(% pich %) L ANREEE LR
B’ & & M BIIRE

2) WL ORARICHWLWE
(1t ¥ %) YraxA773F
(W ) CPA
(o v b F &) 70H0948
(84 & ) Sigma Chemical Co.

B’ & &£ MM GIRRE

5. HERYE DML

WEME ORI, HHOD T o7 WEHEESAK (k) RFRETY, oy b
% 1 K4D768 £ U'K4H73) &AWz BEREZEEITEM L TART v AT & YR (HE
MEIRBR S L URBEETABRE DI 10mg/ne) 2R L. 2V TRE B CIRRAR
LTHIEDBREDHBRY B REM 2R L7 BB EREBIE, TXTORRIIBNT
BERWNI0 % (W) 2% 5 &) WX 7o R AERRICB W Tid, EFLME & Ik
MIIH W7 EIRERE B & MRBER OB BRY BRI D w T, ERINE & BT
THALFENRBIC BV TIT o 720 ZDFER, AR ORE R, Wb UAFRROBEL
TWhHHHE (BEEH TOFHERVRMED0.0~110%) DHFEAN TH o 72 (Appendix 4) o

-4 -



6. KBRS

EHLE T, Mlaz SHIMEREL OB ER T, 714 v Y 2 ICHEEE 45 nt &
BB DY E R 0.5 me £ INX. 24FRT B & V48R RTLER L 72,

AL T, M 23 RMEEEL 0L BEEEE C. MEMEER., 2E5RED
MEM BEWB LU S9mix 2ZNEFN 1485 DEHATRALLBER 2T L T4 v
2R 720 720 S9mix FEFAETORIIEICE VT, MEM $HBB L O 2UEHRED
MEM BiEMEZTNEN 3.1 DEATRALABH 27 ol 274 v 2. 851
03 mOHWERYERBMLINA T 6FREMMLIE L 72, MR T, FHateRaEmicsTimL.,
S5 IC 18K L /2o SO mix DFRBIT T REOMB TIT o 726

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330mM KCl

50 mM G-6-P

40 mM NADP

— et e e s DD R

A% 10 me
*S9 . Sprague-Dawley RT ¥ MI 7 /NNVWEY -V ES56-RVISTITEY RS L
THREL-Fya—<r@#R)D S (v FFEF I RAA314, 194 E8HEEB L Doy + &
& . RAA-320, 19944E 12 A 8458&) #MEA L. LK £ T—80C DOBEIEAEPICETF L 720

7. AL HERE RN R ER
Bk BERERCH VL HBRYE OMHRE 2 IET 5 720, #HEBRWE oM &
2T BT,

7.1 PR

EHULEL T 4B RMIIER IC oW T, F 7o, ERFMLIITI SO mix FET B &L USER
AT D6HE AR R D W CHI Ju AR R L ML 720 EHAIEE L L R HLE &
$ 12, 0.031~1.0mg/n¢ (10mM) DOFEFHDREETHRIIL 72, 74 v ¥ 2 i3 HREIZDWVWT
2BV 72,



7.2 (EARYEREE
REFIR TR, BEBEWAETOL, 10% k<) VB EmE., ME»F4 v o
ELRECEEL:. BER. 0.1% 27 )V AFZ N4 F Ly PETHMBL 72,

7.3 HIEMHIOIE L £ OKR
WERYE » CHL/AU MMt 3 2 BFasilfemid, BREsrEMia®EE (Monocellater™,
Y U SAKETE BR) 2B CEBEOMAME EHI L. SR BRI 0w T RE
AT AR O E b o THRIEE L7

ZFOER, EFAUEB L UERAIEE 12, 1.0mg/ne (10mM) DEFITBWVWTHS0
%% B S DT X B EIEIWERIERD Sk o7z (Table1, 2, 3 B LU Figl) o

8. ARBERDELARK

ORISR HIERER OFE R & 0 . EEAAH B L CHERAIEE HI2 1.0mg/ nl DREL R
BB L LTREL. ZOIRBLV1AORES 2R ENHhBE B L ORRE & L
THRELT. BBy E & L THWE MC 8 £ U8 CPA X, EHTHA ((Bk) KEFEHEET
B, Oy FEE I K4AHT3) WCBMBLTRARL. FhEFRRGEERF2FRT L2 L%
LNTWVBIREZEM L 72

8.1 EHALFR (S9 mix FEFLET)
FERALER T3, 24FER] & 48ME LI ) 3EXFE DR AR IS, MWBELESDT
HRONBZRT 20 ERMMOFT 1 v a2 iz,

s 12E (mg/nd) ALERIRE ] (h)
1)  SEALFRXTER — —
2) AT 0 74
3) AEEA 0.25 24
4) AEEA 0.50 24
5) AEEA 1.0 ‘ 24
6) FiExTEE (MO) 0.00005 24
(KRE~HEL)



it REE (mg/mé) SLERRERY (h)

7)) EEAER 0 48
8) AEEA 0.25 48
9) AEEA 0.50 48
10) AEEA 1.0 48
11)  FEHE MO 0.00005 48

8.2 JURFRAMEE (SO mix FET B L UIEFHLET)
ERRMECIE, SImix FAET B L UIEFET O 3B OHEY EMERERERE T,
BE2EOTHONBLRIT-. BB 2BDOT 4 v a2V,

At R E (mg/mé) S9 mix DA I KJLFREE i (h)
1) EALFEER — — —
2)  EEAER 0 — 6-(18)
3) AEEA 0.25 - 6-(18)
4)  AEEA 0.50 -~ 6-(18)
5) AEEA 1.0 — 6-(18)
6) FEYEXtER (CPA) 0.005 —~ 6-(18)
7))  BIEATER 0 + 6-(18)
8) AEEA 0.25 + 6-(18)
9) AEEA 0.50 + 6-(18)
10) AEEA 1.0 + 6-(18)
11)  BrHExER (CPA) 0.005 + 6-(18)

9. Fea ARSI |

1) BT O 2BEMENC, IVt I FERKRES 0.1 pg/ne 1% 5 &) ISR
N, BEETE, FEOMRE Y VYEETARAER (Car MgHeaEkwn)
THW, ERyF 4 7L DAIEE AL, 10 né DERELEBEIZED

2) 1000~1200rpm T 55f0#EL L. EEEHB 0L, hE L MR 3 ne D0.075
MKCI KB EIMA 5 & LT & 0 #5305 MYKIRLIE 24T o 72,

3) RIRALFRE, RO ERBICHEER OKEEMR: A5/ — NV =113vWw) ¥6unlzin
. THLOHEMCERYy F 4 7 LAEFLERMUTEZEL., £0%1000~1200
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pm T 55 flEL L 72,

4) HLBEEEBRE, BUHR2ESHZMA THIRE Ry 74 712 & b HigilE
&4, 1000~1200rpm T 5O HLRL L 720 S ORIEEFEIR IR L 72,

5) ®ibL TE-AROMBERIC, 0.2~0.5 ot DEEEEML. TCBE ST,

6) HIRBEBOLEEZ. 0P LOEFLTBVALRATAFIIALCHETL, €0
FIREL 72,

7) A9 4 FERRET4 vV allo% 6BERL,

8) AFAF/ZAD7 uX MG ESHET, ABREBIFST, - FFFBLUVRTS
4 FEFEELALTS

9) FEBELZRATA Fid, FAWEE (Merck) 4.5 nt % M/15 V) VERIBE WL (pH 6.8)
150 m¢ AR L 22 R TH 8O MIGAE, BEKTEBCTTVTRIEL 72,

10) FBLEZZATA FERIZ, 23— FFFEICAIA4 Fr—RACAn, F— AT EHER
REHNFS. EREEO B £ BR L TREFEL 72,

10. Bkt

L 72254 FERADI L, 120F 4 v ahbBohREBA54 Fie, BH
DEEZ N ENEFTRUAREIT PO 2 WE T~ FIEL 2 RETHITL 2o & CJEDS
D, PORGEFFRL T WSRPHELZEL, BExFTHRICOVWTE, T
A FLEDZOMBEFMBEOR T — T OMIE TREBAIICEREL 2.

k05T, AAREEARFEEE, MADYRK (MMS) SR&D i<k 2 53k
KEISWTITW, FEEES 2 VIIEREMMEIIO X v v 7, I, 258k & ORERY &
FERMEMIRE (polyploid) DAEEIZOW THZE L. TBRE LT, MEREICOVWTIR
15820018, EEERIZIC O W Tk IR0V oS Rp M s oo L & LT,

11. L flE

AL, BB L UV RE L R E LD Z hFRIZoWn T, BERE.
HBERFTORBE L. BESMREOKL EOIWMEREES L, RBEOfi% LEHAKLICE
AL7 .

St hRE L FOMBOHBUREIC >V Tk, KD OFE2BF LT, B0y E

T LHBWELERMNT T, v Yy —OBEEMEREY k), SERELEEL,
-8-



familywise DABANEE 5% L LTHRELEMEL 720 74 v ¥ ¥ — OEEHRIECHER
PR LNLGE I, AREEECELTIY I Y 737y YOMAEREY
(p<0.05) %4To720 Mk 2EORETE b KHBEESBOONLBEERIEL Lz,
PR CHBEDRD b i WHA IR L L7z, BEMRE, BEREIow
THRI00E K. BEMMIIC 2V TIR400ERMOGE 2 MRBEED - DHEREE L L,
B, EEAKEI0% () BILEHED, gptabiERYE (TAG) LHRMRY
KT 2BEFMEMCBIZHERT— 2 (1991~1994%) 3. T O&EH TH 2,

Fi22 & B W Bow R OE

RB BRE BEM Ty KRB B St TeEe
RE BRI +SD B MBE%K xSD

(EAEALEE)

241 [ 15 3000 20 1.3x1.5 15 12000 38 2.5+2.4

AR ] 17 3400 49 29+23 17 13600 30 1.8%1.1

(ST R ALEE)

89 mix FEFET 9 1800 16 1.8+1.4 9 7200 12 1.3%£1.7

89 mix FFET 9 1800 24 2.7+1.0 8§ 6400 20 2.5%1.9

* 5 200/ad 72 b DFEIRFMIEE
** 1 800D 72 ) DFIHRERVEMMEL



BRI X B R AT OFER % Table4 8 &L U Fig. 2 IZ/R L 72,

24BF BB L U48RERIERLE L 2R, WTHORARICBV T RAKIEERT ©
HTAMBOAZE MRS ONE oz —F, BEUEMIEIC OV TIiE, 48K &
MUFR L 7ovhigRERE (0.50mg /me) BLUBBRER (1.0mg /nf) BWT, £OHBHEE
PEE (p<0.05) THML., EMEREICBWTHAEENED L,

SRFRALERC & D REARGT DGR % Table 5 B L U Fig. 3 IKIRL 72,

SOmix FEFEAETBLUFLET T HELRE L WTROMEBEIIBWTH., FAakotg
ERELETHMRE L UCBEHEANROEELHENEEO oL h o/,

FetExd B & L TRV 723 ELEE C o MC AEEES £ UF SO mix FFE T TD CPA UHET
R GEARR (cte) R IRLIWF (ctb) % & DITERE = b oHIRIFR I N,
N-(FIJXFN) T8 —=L7 I BLTH, ZeigerdS (1987) " VEAT %
AVWAERERBBREEBLTBY, 5o bBEERT I LA HE S LT3,
ARBCHBERFEOFRIADLNT, EEMECEL THBMEE % o 7,

=

r—
e
O
P
Sl

N-(73IJIFN) T8 —=V7 3 ik, 24BNEEATEL 72354, 10 mM (1.0 mg/ né)
DEFEEZEL VT NOMNIEEE (0.25~1.0mg nd) BWTH, CHL/IU MBI EBEHE
EREBLUEREMEEFEL2r o7 T/, 4SHRTEELI L 22354, ko
EREOFHEIDBO LN LD o 7225, PRESE (0.50mg/ nt) 3B X UEIRERE (1.0 mg/ nt)
Tk, BFRUAROFEREMIRO 6,

S9mix FEETBLUFET T MRFHELILZHE. 1I0mM DEEZESLVWTLOML
HE (025~10mg/nt) KBV TH, FBEOHERE S L UOBHEEIREFERL 2o
AR

o T N-(TI/22FN) 28/ =7 Ik, LEORBREETC. RBREHO
CHL/IU Ml iRtk B 2 FR T LML 72,
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Table 1 Growth inhibition of CHL/IU cells continuously treated with
N-(aminoethyl) ethanolamine (AEEA) for 48 h without S9 mix

Concentration Cell growth (% of control)
of AEEA
(mg/ml) Average

0 100, 100 100.0
0.031 148 , 136 1420
0.063 164, 150 157.0
0.13 164, 169 166.5
0.25 174, 169 171.5
0.50 160 , 157 158.5
1.0 111, 90 100.5

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL/IU cells treated with N-(amino-
ethyl) ethanolamine (AEEA) for 6 h with S9 mix

Concentration Cell growth (% of control)
of AEEA
(mg/ml) Average

0 100, 100 100.0
0.031 102, 96 99.0
0.063 94, 94 94.0
0.13 9, 96 96.0
0.25 9%, 96 95.0
0.50 82, 80 81.0
1.0 73, 71 72.0

Cell growth was measured by Monocellater ™ (OLYMPUYS)



Table 3 Growth inhibition of CHL/IU cells treated with N-(amino-
ethyl) ethanolamine (AEEA) for 6 h without S9 mix

Concentration Cell growth (% of control)
of AEEA
(mg/ml) Average

0 100, 100 100.0
0.031 98 , 104 101.0
0.063 98, 100 99.0
0.13 98, 97 97.5
0.25 100, 100 100.0
0.50 100 , 97 08.5
1.0 96 , 95 95.5

Cell growth was measured by Monocellater "™ (OLYMPUS)



Table 4 Chromosome analysis of Chinesc hamster cells (CHL/IU) continuously treated with N-(aminoethyl) ethanolamine (AEEA)**
without 89 mix

Concent- Time of No. of No. of structural aberrations 3) No. of cells ) 5)
Group ration  exposure cells 2) Others with aberrations Polyploidt Trend test
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Control | 200 0 3.0 0 1 o0 4 0 2 (1.0) 2 ( 1.0) 0.00
Solvent ~ 0 24 200 0 0 0 0 0 ©O 0 1 0 ( 00) O (C 00) 050
AEEA 025 24 200 0O 0 0 0 1 O 1 0 1 05) 1 (C 05) 050
AEEA 0.0 24 200 0O 0 0 0 0 O 0 0 0 00) 0 (C 00) 025 NT NT
AEEA 1.0 24 200 0O 0 0 0 0 O 0 1 0 ( 00) 0 (C 00) 075
MC 0.00005 24 200 6 30 49 0 1 O 86 3 69 (345) 65 (325) 000
Solvcntl) 0 48 200 0O 0 0 0 1 O 1 0 1 ( 05) 1 ( 05) 038
AEEA 025 48 200 0O 0 0 0 0 O 0 0 0(C 060) O0(C 00) 013
AEEA 050 48 200 0O 0 0 0 O O 0 0 0 ( 00) O ( 00) 088* NT -+
AEEA 1.0 48 200 0O 1.0 0 0 O 1 0 1 (05) 1 (05) 400¢*
MC 0.00005 48 200 0 38 62 1 2 0 103 0 71 (355) 71 (355) 025

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA : total no.

of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, MC : mitomycin C, NT : not tested.

1) Water for injection was used as solvent. 2) More than ten aberrations in a cell were scored as 10.  3) Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations. 4) Eight hundred cells were analysed in each
group. 5) Cochran - Armitage's trend test was done at p<0.05. * : Significantly different from historical solvent control data with respect
to TAG and polyploid at p<0.05 by Fisher's exact test using a Bonferroni correction for multiple comparisons. ** : Purity was more than
99.9 %.



Table 5 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with N-(aminoethyl) ethanolamine (AEEA)* with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells 2)
Group ration mix exposure cells 2) Others with aberrations Polyploid” Trend test 5
(mg/ml) (h) . analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Contro]l) 200 0O 0 0 0 0 O 0 0 0 (C00) O0(C 00) 0.00
Solvent " 0 - 6-(18) 200 0o 2 1 0 0 O 3 0 3 (15) 3 ( 15) 0.63
AEEA 0.25 — 6-(18) 200 1 0 0 0 0 O 1 0 1 05) 0 (¢ 00) 0.50
AEEA 0.50 - 6-(18) 200 0 0 0 0 1 O 1 0 1 05) 1 05) 0.25 NT NT
AEEA 10 — 6-(18) 200 0O 0 0 0 0 O 0 0 0 060) 0 00) 0.50
CPA 0.005 - 6-(18) 200 O 0 0 0 0 0 0 0 0 C00) 0 00) 0.13
Solventl) 0 + 6-(18) 200 o 0 0 0 0 O 0 0 0 (C 00) O ( 00) 0.25
AEEA 025 + 6-(18) 200 1 2 0 0 O O 3 0 3 (15) 2 ( 1.0) 0.13
AEEA 0.50 + 6-(18 200 0O 0 0 0 0 O 0 0 0 C 00) 0 ( 00) 0.38 NT NT
AEEA 1.0 + 6-(18) 200 0 0 0 0 0 O 0 0 0(C00) O0¢( 00) 0.13
CPA 0.005 + 6-(18) 200 3 59 9 1 1t 10 173 0 92 (46.0 ) 92 (46.0) 0.50

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA : total no.
of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, CPA : cyclophosphamide, NT : not tested.

1) Water for injection was used as solvent. 2) More than ten aberrations in a cell were scored as 10.  3) Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations. 4) Eight hundred cells were analysed in each
group. 5) Cochran * Armitage's trend test was done at p<0.05 when the incidence of TAG or polyploid in the treatment groups was
significantly different from historical solvent control at p<0.05 by Fisher's exact test.  * : Purity was more than 99.9 % .
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Fig. 1 Growth inhibition of CHL/IU cells treated with N{aminoethyl)
ethanolamine
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Fig. 2 Induction of chromosome aberrations in CHL/IU cells continuously
treated with N-(aminoethyl) ethanolamine without S9 mix
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Fig. 3  Induction of chromosome aberrations in CHL/IU cells treated with
N-(aminoethyl) ethanolamine with and without S9 mix
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