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2-(C-n-TFNTINTE )= N DF A =—X  NIRZ— it KAl (CHL/TU #8
fa) ZRVAREadRERBREERLL, BHEOBRER/.

9 mix FHEETRLOFET CERMRQE (6 RELEE 18 R ORIERR) L
TARA . BB IR THETESRAME T L, 50% O BT E I3 ZN-E1 0.94 mg/mL
BEOV0.67 mg/mL SHEESN-, Tz, 24 BELEFHAE (SImix FEFET) LIBA.
50% D EEFEINFI R FETT 0.29 mg/mL LHEESHUIZ,

INHDFERIZELSE, S9 mix FETFEE T ORI AAE T 1.7 mg/mL (10 mmol/L)
DIREZEREABRELL, 5 BEORBERE (0.11, 0.21, 0.43, 0.85, 1.7 mg/mL, ALk
2) ZFRTEL. S9 mix F4E F OMEEFHAE TIE 50% DIEFEMFIREOR 2 FICHE Y3
% 1.3 mg/mL DRELRENIBRELL., 5 BFEOEERE (0.081, 0.16, 0.33, 0.65, 1.3
mg/mL, ZAk 2) BREL Qe AR ERBRE T,

MR ORER I O D EEBO ST REE I, A ST E2ITIRER
(S9 mix FETFFE T :0.43, 0.85, 1.7 mg/mL, S9 mix 74 F :0.16, 0.33, 0.65, 1.3 mg/mL)
EREL, BB DTERER LT, TORR, S9 mix FEFE T CARHLELCHERE
BIZBWT, Rk oBEREEE T M (HBREK 23.5%) ORFENREEE

MDD, T, PRERS I OB BEN CIEREMRE (HRE: ZhTh
4.3%BIN 2.3%) OFEFZRREBTENED BN, S9 mix 7 T CERFFLEL
TEBEIENTH, RIERBEZROSBEH CRECKTFEL EEREZAH T 5N
BRI (HEZE 7.0~96.0%), F/z. 0.33 mg/mL DREFECTOHAIEEMEME (H
B :113.5%) O ERRERENRDLNI,

U EDHERIY, 2~(P-m T FATI)E ) — V%, ARB G T ¢ CHL/IU kg

TG EREEHRTILMMmLT
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OECD BEfF L EMEREMARICRIBHEREETEO-—RELT. 2-(U-rT7F
NTINEE )= N DR REFRIERETMET DD, F¥A=—X - NLRF—fifi
i SkMAS (CHL/IU #ifa) & AV aRadRERBE ZiEL 7, 2k, ARRIL, TH
BALFMEFEIRORBROFIEIT OV (BETN 62 €F 3 A 31 B BRIRES 237 5, F
FEEE 306 5. 62 Z/HFE 303 B, —HHIETERL 9 F 10 A 31 B, BRIRZLE 287 5, B4
5127 &, JERE 09-10-31 E/E 2 B) BLU TOECD {bEZWERBRIETARTA
473/ 1S B S RS B\ VAL A PR AR (1997 4 7 A 21 RERR) 1o,
b8 GLP J(FEk 124 3 A 1 BIKIE. RIFESE 41 B 4BRE 268 5. ¥Rk
12-02- 14 E/E 1 5) 2BFLTEML,

(B L U]

1. #HBHE

BRMEThD 2-(U-r T FNATI))eE)—)\ [EFR:DBAE, BlI% : NN-Y-mr7
FNTH )— LTI B4 2-(di-n-butylamino)ethanol, CAS No.:102-81-8, 2> &:
173.30, =Y hE S L HEE:99.8% (GO HBRWTIVROSHBITVEEAE
DI THY, POEALTE. BALGEXR T CTERHREL
T R E OB PHIEIRE % Appendix 1 KoRT, Fio, BB IR P
LIE CholcZ e R ERMLE TRV TERS T,

B, B EICETER G GLP 7 —2) L, #mEREFEOEFICESX
PR IRESHIZERTHAZ L0, RBFEROERIELZ BRSO TITRWEHIBL
72

2. BEdRME

BB L TAWEvA A C MMC, By h&3-:353A]). W BEEE T
%) BV IaRAT77IF (CP, vy &5 108H0568, Sigma Chemical) % H JFES
AR (ayhEE K179, RERIETE) (L., ARREL TRRICHAV,




3. AERAR X UNEE St

CHL/IU AT A A OE—NT 25 AT, PESREORBBEICTIITY
BIEDL, R EREORHICEAIN TS, ZOMia% JCRB Mfla 7 IV AF
(1988 £F 2 A AF. AFROMMNRE 4) L, AR, IREER (-196°C) FIZHERT
(RFERFFREOMNREL 23) Uiz, ZOMAE (FEIFRFRTA 15 Fefll, ~ A2/ 7 X< D54
7)) & FREE ., R 10 AUTRBRICAV

EEIZiL, fF4EmyE (CS, vy b 5118060874, Cansera International) % 10 vol%
BILIcA—2 v MEM 8% (10%CS/MEM) ZVy, CO, 1> Fa—F— (5%
CO,, 37C) TR LTz, 14—/ MEM E&RIKIL, 1—2 /L MEM il =21 |©
MR (BARIRD 205> THRELZbOERWE,

4. S9 K

S9 (o ME B 1 RAA-472, 2002 42 10 A 83, Fya—=l) X, 7=/ EZ—)LE
5,6~ T TR A E LT T BEOIE Sprague-Dawley FT+ FOFFIg A DB L
THbDOEWAL EABITEEEY (—80C) IRELE, ZNVa—R-6-D B
(G-6-P, Sigma Chemical) | p-=aF L 7IRTF =0 VRXILAF RV B (B-NADP',
FVxZAFERITEE) BIOKC ZREAKIZENL, BERELGEERIERE (—80°C)
ZREL., AR NIZ S9, MgClL, 38X TNHEPES (pH 7.2) Zi1%. S9 mix &L7-, &
BRIZIE, 10%CS/MEM:S9 mix % 25:5 OFIE CRMLE S9 KIGHK (3 mL/TF1yi=)
ZMZTRBEEToTe (BERS DRAEEE 5 vol% S9, 0.83 mmol/L G-6-P, 0.67
mmol/L B-NADP", 0.83 mmol/L MgCl,, 5.5 mmol/L KCl, 0.67 mmol/L HEPES),

5. #ERMERENR TR

BB I OB O THRFTOR R, HBRYEIIKICRE T, VAFVRIUEFVR
(DMSO) IZHARL 722 &5, DMSO (Ryh& 5 DWLIST0. FILHMIET ¥) st
(Pt RR) LLRBRICHAW:, #iBWERZFTEEREL ., IFEICRARS Y CRIKE (1
JOsERE NG RBR B L R AR EREREL 170 mg/mL) & ARRRLUL, 2R TEH
THRLUTEX DREOCHBRMWERMIRZFHRL, Zhb0OREEE 1 vol%IRmL T
B ZAT o7, 7B, R B L TREICIRMEI T 208, BB B, BaREDOE T
7Rt



6. HBREIEFEHIHI R

Qe RERRICAVSHERYE ONBR R E TS0, HBRWE O/
FEWC B ILIET BT~z CHL/IU #ilg%. 0.25% N7 Z VTR LI, 4X
10° {8 /mL DFMfSEEH L L, £D5mL QX 10MH) 251y = (B 6cm) I[ZHBRIL
e, HEAEBALA 3 B B IS, A FOEIECEMRAAES LOELEE T o7,

S9 mix HFETBIOFET CERFBAR TG, BT v aDBRRETH
FN10%CS/MEMBI S RINIKR B mL/T 4vira) LU I14, I (Bt iR)
FIRRE ORI ERER (30 uL) 2874y ¥ =20INIL 6 BFRLELZ, £0
%, VBRI EHIRSTE (PBS, Ca®*BI U M™% & Te) TUEHEL, 10%CS/MEM (5
mL/T o) TEGIT 18 RERIREE L, $r, ERAETAH I, FT 4viad
B ®iK%E 10%CS/MEM (6 mL/7 4y =) LML Tt%, B (RERR) £33
BEOCHBRMEREE (50 ul) 28T 1o 2 lTimML 24 RRRAEL,

WFROME STV T, 1.7 mg/mL (10 mmol/L) ZHEAIRRELL, 0.013
~1.7 mg/mL OIREFEF (Ak 2) TREET o7z, FH 2HOT o2 AV 72
B, MIBBRATF I X OWLERAE T I L ICW B ERD b2 o T8, 0.21 mg/mL BLE
DR E TIIHRME R IR RN T AL R B OARRERIE LT, L, 4
TR R OB DEMITRD LRI T,

BEA& T 12, 10 vol% A<V AR TEEL, 0.1%7VAFN A F Ly NE TY A,
L7z, BBEEMEEES Monocellater™, Z V22T %) 2BV EME (&
BE) >t PRREL U 7 R ABE BE O R HIE R A FHAI L 72,

7. QR ERR

FRAIETEINHIFER T3V VT, S9 mix FEFE TR LOYFEE T CERRLELHE .
BECEKFELTHEROETRRD B, 50% OHFEMHIEEITZNEN 0.94
mg/mL 35X TR0.67 mg/mL FHEFESNT (Fig. 1), F/z. 24 BB B LB A 50%
OIHFEINFITEEE L 0.29 mg/mL LHEF SN (Fig. 1),

ZOTENDYE KRR FERERICEVL T, S9 mix FETEAE TOERRIAER TIX 10
mmol/L DIRETHS 1.7 mg/ml. ZE @ AAHERELL , ALk 2 TR 5 IREREL. S9 mix
FAE T DGR ALBREE TlE 50% OEFEMHEIIR E DK 2 #1284 75 1.3 mg/mL &5
BALERIRE L, At 2 TR 5 IBERTEL TLGARERBREERLE,




Y@ ERERBICBO UL LBELY 4RO TF 1y (GBI 2K) &
B, 20360 2 MEDRAEIEARZIERL, BID 2 BT H>W T BE SR MaEs &
FHZ IR FE R A E Ui, SRR BN, IR A s BRI ZIE IR I T o 72,
TARTOLERI CHERDE IR, Bt (B SRBELGERREERTT, B
PEX FRBFIZ OV TIX, S9 mix FEFFAE T B XOVFEE T OF R AE Tik, MMC (20
ng/mL) BLUCP (1 mg/ml) ZHARESZNLN 0.1 pg/mL BL10 pg/ml 72
BENTEMUTZ,

YBMEEABOT 492l 0T, BEEE T 0 2 BEFENC, 23R 2 iz
B2 0.1 pg/mL ERBIDICHMU T, SR T, BRIKEIE T, 0.02%EDTA &F
PBS (Ca” BL UM RE) &7 4y abhizh b mL MR THIREZIINL, 156 mL DEL
BB LIEDL, JEIE (1000~1500 rpm, #9 5 43) L, LIEEZ#E T, 3 mL @ 0.075 mol/L
KCl AEEEMZ, # 30 /3 MERRQEETo7, [EIEAERE, BER R/ — kK
HEBE = 3:1 (v/v) ZEREON 2 FEMX THIICEERL, mlLLE, 20%, LE%E

T, BB R E N CRILLE, OB ERELHETT %, L BOBEE
ez TRIREZREL., EDVEERATART TR (HOUH T ANE 7 I8R5 R
BIEE, a—REEBIUATARESERA) LI FL, Z0XERELE, 1 T4y
T abhich 6 BDARTANIEALIER LT,

TERULIZRGAREEAR% 3 vol%F LYK (oH 6.8 0 1/15 mol/L U BERRTER TN
) TRAERE KTTTVWTREELL, R EES. RBRERIIEZESBIUCER
YERID BT EARLIEATAR S — AT, AFANEAZ I —RFRBIRICANTREFELZ,

8. el ikt

Yo fa R AN S6 T o T & U B DFHERESR 35 L U B T2, 20% 5L
EORRHAET, 5 2 Ty abbic 0.5% L EOATHEMOBA SEE T
FIBFL I,

Fpvva | BbBLNICATANER 415k, 4 ADBEERTNTIILESMAH
SHBIRVIREE T L, Befa bR EIRBD, 2B L TV AR B %
HL, 1 #5720 200 8 (100 K/ F 1ot =) OSZPEHIEIC OV TSR OE



Bz, | B0 800 18 (400 ML/ T 1) DLERPEHBITIC OV THREEEHR
g (e 38 KL L) DRER~N, ZORRICESWTHBEREZR OMas
FEEREMBOEEREL RO, Fry TERRGEEREOLE T, AAREERR
FoHALBMRBAR S LA BEIE SN UTok, Fry 7T on T, B
BRIV IO FER AL ERL BEREBELEOHEITZD RN L
L7z,

BERY Fro7 2B 25 72800 LOEEEMEO HBREIZTOWT, B
P GEED R LR E QBRI RB L OB BB T, 74y vy — O EERER
E? (001, F ) ICXVEBERERERL, T, 2770 7T X7y PO
BE ¥ (p<0.01, A 12XV ABEEMOFEELRF L, INOORER‘RFELEEL
L. R BLR b OHWr e ek U T E R SRR EOFMEIT o7,

ERBLIUEBE]

FRAE TR R FRER OFE R LY, AL 2 TH5RE (S9 mix FEFFET:0.11, 0.21, 0.43,
0.85, 1.7 mg/mL, S9 mix fF#ET:0.081, 0.16, 0.33, 0.65, 1.3 mg/mL) ERTEL. ERFH
IR X AR E E L 7,

MBI ROEB L O BIER DO EIT o7/ R (Tables 1, 2), Yo fh o4
DERER BB E (0% DA EOHEFERTHD 0.5% LA EDODFHERE R UEE) 13,
S9 mix HFETRBIOGFE T OERFHLEBELICRELLREIRE Thol, 0T,
S9 mix FEFFAE T OERRAEFICOVWTHEREBELZEDIUT 3 RENFERNS
EL7, —77. 89 mix ﬁ&?@ﬁﬂ#ﬁ-‘mﬂﬁ%z:ov\*C&i%?%?%)%ﬁi‘ﬂi%ﬂma%ﬁ@f:
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DOFTFRIRER A HEFEUBHDINZEN0, BEERELEOUT4REHZEENRE
Uiz, BBl RAT o/ fE R, S9 mix FEFAE T CEMAELGE . ERELH
THMMALIZ DWW, BREM CREFZRICERISEMN (HEHE:23.5%) L, BED
FERDEDLI (Table 1), 7z, FEEMIEICOVWTIHREMBLIOERERE TR
SHERICERICHEN (HBREIZhEN 43% BXT 2.3%T) L. BHEOBRBIEL
fc (Table 1), £z, S9 mix FE T CERFLAELCE R, REICKFLTHEE
REZHTHMEBIEM (HEE:2.56%~96.0%) L. BHEOHRIRELNZ (Table
2). Fro., FEARIERILIC OV TR, 0.33 me/mL OREERECHEHEANE /MM (i
B2 :13.5%) 2FBHONT (Table 2), = EERFMEITRO LN o705 FHRINIfE
FHEMPOHBRERHLMHICEVZE, S9 mix FEFET THREEMEMENTERERSNT
WHZE, BREMTIIEREOHBAERRENWI L0, MlafeEidimiaE i oE
EEIZ XD EHEMIE D R SV W RTREME S E 2 oD 2L b, BEESHIBL72,

UL EDOES iz, BHEDRERB/LNIIEND, Dyl Y RDIEZA HEEREIZ
VYT, SO mix FETFFE FRBIUEE TOERMAE TERTH 1.7 mg/mL BLW
0.26 mg/mL &7go7z, fEEMEMAIZDVNTIX, S9 - mix FEFFAE T DLERFHAE CIE 13
mg/mL &72-o7228, 89 mix FFE FOERFFAEIZ SV TIL, ADEERoTZZ LD DX
gHELTz,

B BB & U TV 2 MMC 1, 59 mix FEFFFE T CABMAELZBEA TR
CRBEOMEREEFHIL (Table 1) | CP 1% 59 mix P T CAMEAEL 52
CRBWTREEOREREEFHEFELE (Table 2), ZNHDBIEX BMEDFERLY, &
EERR DAL FERBE NI,

DBAE #HFiRICIRINT 2L, BB OBV ERNLREICEIL L2200,
BRWE TR (0.43~1.7 mg/mL) LCHAIK (S9 mix FEFAET) O pH 2 TH~Tohb
pH8.81~9.27 THh o7, Morita b NI EMES T T CHO-KI MIREETELIZBE.
S9 mix FEFFE T CIIEEREMRE T THREL TOEEREZFER LRV DN S9 mix 77
FET TiEpH10.4 7200 L 10.8 THEEREEB I T HILE/R LT, DBAE ZIRMLIZHA,
BRI O pH X 10 K THAHIER, 89 mix FEFET CLYAARDEERENTERS
NWTNDZENG, 5 EORBRRERICERBOBEEETOREIT VWS DLE LN

7



Do

DBAE 122 TCiE, SAFFERT CEMEL =B 2 RO DRI RS BB TRt
BBELN TS Y, DBAE DERITKENES LT dibutylamine P=FZEDFE & L7
dibutylnitrosamine TIIR AR FERB TRBHEOBRERELL TS P8, 2hbnZ
&35, DBAE OB RICHE ST 20 TRICL > TRAKERFIRIEANPRERLRDTL
DRI,

PAEORERYY, DBAE ¥, ARBREM T © CHL/IU Mfaic e kR EZFHETD
s LT,
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Table 1

Chromosome analysis of Chinese hamster cells (CHL/IU} treated with 2-(di-» -buthylamino) ethanol (DBAE)** for 6 h without 89 mix

Concen- S9 Timeof Concurrent? Mitotic? Number Number of structural aberrations Number of cells Number 9 7
Group tration mix exposure cell growth  index of cells Others® with aberrations of polyploid Trend test
(mg/mL}) (h) (%) (%) analyzed gap ctb cte csb cse mul * total +gap (%) -gap (%) cells (%) -gap POL
Negativel) 0 -  6-(18) 100 — 100 ¢ 0 0 0 1 0O 1 0 1 ¢ 180)y 1 (¢ 19) 2 (05)
100 1 0 0 1 ¢ O 2 0 2 (20 1 ( 10) 0 (00)
200 1 0 0 1 1 0 3 0 3 15) 2 ( 10) 2 (03)
DBAE 0.11 — 6-(18) 102 S not gbserved
DBAE 0.21 —  6-(18) 100 — not observed
DBAE 043 —  6-(18) 8s — 100 0 0 0 0 0 O 0 0 0(C 00)Y 0O ( 00) 3 (08)
100 ¢ 1 0 0 0 o© 1 0 1 (1.0) 1 ( 1.0) 2 (05)
200 0 1 0 0 0 O 1 0 1 C 05) 1 05) 5 (06
DBAE 0.85 —  6-(18)- 73 — 100 0 0 1 0 0 O 1 0 1 ¢ 1.0) 1 ( 10) 13 (33)
100 0 4 0 0 0 O 4 0 4 (40) 4 ( 40) 21 (53
200 0 4 1 0 0 O 5 0 S5 25) 5 (25) 34*( 43 ) + +
DBAE 1.7 —  6-(18) 44 38,20 100 2 2022 1 0 O 45 0 27 (270 ) 25 (250) 11 ( 2.8 )
100 4 18 19 7 0 O 48 0 25 (250) 22 (220) 5 (1L7)
200 6 38 41 8 0 O 93 0 52 (26.0 ) 47*235) 16 *( 2.3 )¥®
MMC Olpug/ml —  6-(18) — — 100 4 28 41 3 1 0 77 0 50 ( 500 ) 49 (49.0) 1 (03)
160 5 24 43 2 0 0 74 0 50 (50.0 ) 47 (47.0) 0 (00)
200 9 52 84 5 1 0O 151 0 100 ( 50.0 ) 96=*( 48.0) 1 (01)

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange

(dicentric and ring); mul, multiple aberrations; POL, polyploid; MMC, mitomycin C.
1) Dimethyl sulfoxide was used as solvent and added at the level of 1 vol% per dish. 2) Cell confluency representing cytotoxicity, was measured
with a Monocelater™. 3) Metaphase frequency was calculated by counting 500 cells in each dish.  4) When the number of aberrations in a cell was more than

0, the cell was scored as having 10 aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of
structural aberrations. 6) Eight hundred cells were analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01 (one-side). 8} Six hundred

and ninety-nine cells were analyzed. _
* Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.
**_Purity was 99.8 % (GC).
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Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2-(di-r -buthylamino} ethanol (DBAE)** for 6 h with S9 mix

Concen- S9 Timeof Concurrent” Mitoti” Number Number of structural aberrations Number of cells Number © 7
Group tration mix exposure cell growth  index of cells ‘ 4 Others™ with aberrations of polyploid Trend test
(mg/mL) - (h) (%) (%) analyzed gap ctb cte csb cse mul ~ total +gap (%) -gap (%) cells (%) -gap POL
Negativel) 0 +  6-(18) 100 — 100 0 0 1 0 O 1 0 1 ¢ 10) 1( 10) I (063)
100 1 0 0 0 0 0 1 0 1 (10> 0 (C 00 0 (00)
200 1 ¢ 0 1 0 0 2 0 2 (10) 1 (C05) 1 (01)
DBAE 0.081 +  6-(18) 95 — not observed
DBAE 0.16 +  6-(18) 91 S 100 2 2 0 0 0 O 4 0 4 (1 40) 2 ( 20) 0 (00)
100 1 2 1 0 0 0 4 0 4 (40) 3 ( 30) 1 (03)
200 3 4 1 0 0 0 8 0 8 (40) 5 ( 25) 1 (01)
DBAE 0.33 +  6-(18) 85 — 100 011 4 0 0 O 15 0 9 ( 9%0) 9 ( %) 59 (14.8)
100 1 4 1 0 0 O 6 0 6 ( 60) 5 ( 50) 49 (123)
200 1 15 5 0 0 0 21 0 15 ( 75) 14% 70) 108 *(135) + -
DBAE 0.65 + 6-(18) 67 44,32 100 0 25 24 1 0 0 50 0 33 (33.0) 33 (330) 4 (1.0)
100 5 30 8 2 0 0 45 0 30 (300 ) 27 (270) 1 (03)
200 5 55 32 3 0 0 9 0 63 (315 ) 60*(300) 5 (06)
DBAE 13 +  6-(18) 50 1.6,0.8 100 4 14295 0 0 340 531 0 95 (950 ) 95 (950) 0 (00)
100 2 159106 4 0 290 561 0 97 (97.0) 97 (97.0) 0 (00)
200 6 301201 4 O 630 1142 0 192 (1960 ) 192*( 96.0 ) 0 (00H)®
Cp 10pg/ml +  6-(18) — — 100 2 2337 6 0 0 68 0 44 (440 ) 44 (44.0) 2 (05)
100 3 28 34 2 1 10 78 0 41 (41.0 ) 39 (39.0) 0 (00)
200 5 51 71 8 1 10 146 0 85 (425 ) 83*(415) 2 (03)

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange
(dicentric and ring); mul, multiple aberrations; POL., polyploid; CP, cyclophosphamide.

1) Dimethyl sulfoxide was used as solvent and added at the level of 1 vol% per dish. 2) Cell confluency representing cytotoxicity, was measured

with a Monocellater™, 3} Metaphase frequency was calculated by counting 500 cells in each dish. 4) When the number of aberrations in a cell was more than
9, the cell was scored as having 10 aberrations, 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of
structural aberrations. 6) Eight hundred cells were analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01 (one-side). 8) Seven hundred
and sixty cells were analyzed.

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

**_ Purity was 99.8 % (GC)
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)= treated for 6 h without S9 mix

wel)—  treated for 6 h with S9 mix
100 %ﬁ —J— treated for 24 h without S9 mix
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Fig.1 Growth inhibition of CHL/IU cells treated with
2-(di-n-butylamino)ethanol

Color of the medium changed to purplish red by addition of the test
articleat 0.21 mg/mL (arrow) or more.
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