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[% #1

DYBRMIYXFND invito REEEFFREML, Fr A =—X - NA Ay —5E
(CHL/IU)Z W THRET L. et R %1872,

EEE, RENEHLE L 512, 1.4mg/nl (10mM) DIEEIC B\ T b BIHEZ HIEENHI7E
ARRBOLN Lo/ LD, l4mg/nl (10mM) DBRE*+RESLEEEL L, &
BAEBED 12 BL V1A ZRENRBE, BREL LTREL. EHEEL LT, S9
mix FEFE T B 52405 B & V48R ERALEE, AHNEMALE L LTSI mix FET B
5 USEAEAET COREM (188 B0 BN M) ALIBT. FEARE/EB L. BET B LICL Y
PR EFRIEL R L7

BEHEEIC L D, CHL/IU Ml j5 % 2405 ] B8 & 0M48FF BLERLEL L 2w oM B IC B8 v
Th ., FEAOBERELHEEMMROFRERIRD ok h o7 AHHERILE T,
SOmix FFAET B L UIEFEAT COREMLE L 2 Fh ORI C BT dH, kol
RERLEHEMROFREARIRED LN o1,



[ 51

OECDERFHLF W H L&MW RRICR 2 EHRAEFEHXO—REL T, VYRR 2 F LD
BEEMBCKITHREBEFENREELFMT 2720, FrA=—X - NAXY—EEM
f2 (CHLMU) %A THEBRENREKRRERBRTE/L 72,

Lo, [FHRICEWE R 2HBRD FkicowT]) (IBf62E3H318, RE
¥5 2375, BRE065. 28R/ 3035) B LU [ OECD HEHEHEBRA A FF 4 >~ [ 473]
CHERR L. [MEFWE GLPEHE | (BHISOE3A31IH . RIRES 395, ERE 2295, 59

R 85% . CHETIBAI634E11 A 18R, RS 2335, #AES 385, 63EFHE 8235F) I©
ETWTERL 72,



[H kB & U]

1. R L4k

JH—=F - DY —A)N>r27 (JCRB) »b AF (1988428, AFH | # 40, B2
fR) LEzFx A== - NHZA9—HED CHL/IU (LAFCHLEBES) ML %, fEEE K
IR EAR CEREBRIC AV 72,

Z @ CHL Mifatgid, —MEbZEME 3 L TREBRESEVW ZOER S LTV,

2. BEBEOAK

BT, MBI M% (FCS | JRH BIOSCIENCES, U v k&% | 1C2073) % 10% ¥
L7zA4 — 27 )V MEM B ER % iV 720 MEMBERIZ, 1 — 7V MEMEH [=v X4 ] @
R (BABEEGRR) 94g% 1 ¢ OFRBACER L, 121 C T 1500, BERZEE L
FeDb, L7V Iy (BEEA. HARBIERE)) 300mg & 10% NaHCO, & #., # 125
wé A MNA CHABL 720 2ERED MEM BB, ERLOKH 9.4g & 500 nl DI KIZ
IR L. DUT MEM B5389 & MARICRRSL L 72,

3. BEEEM
2X10E» CHL Ml %, %58 Sl AN/2 74 v ¥ 2 (6 cm, Coming) IZHE &

37C» CO, 1 vFarR=4—(5%CO, ) ATHEEL 7,

4. BERME B L Ut B E

(#ERmE] ( KkBr7T—4 L D)
(% ) UVBRNURAFV
(n& &) TMP
(CAS No.) 512-56-1

(& F &) C,H,PO,

(5 F £) 140

(i ) 99.9%

( H)  EBEEHEAET. K TEIYBIEVAFVANFFY R
3



(DMSO) (ZT#, RALSAT—70C, #ha2%180~195C, &
251.217 (2020C) OWMETH 5,

(& it %)

R F & #) BEF-ELERRE

(& E ) EEOPHTHEE

(BEPTOREN) BENEHSTEERRZCERL-BEF (7ELY) T
DEEMRERTIL, 70.0~280 mg/mé D E FE#HFH T4 M
EEE THo 72 (Appendix 1) o

[Ratxs BR & ]
1) EEEORBRICHC2WE
(1t ¥ %) <=ArxA4vvC
(W 5) MC
P & 5) 926ACE
(% & &) NIRRT MR
R F & #) BEARE
2) RBNEMALE ORI 2 WE
(1t ¥ %) YrukRT77IF
(W& %) CPA
(@ v + #F 5) 70H0948
€ & #)  Sigma Chemical Co.
R F & ) BEIARE

5. HERME OB

BEDEOREI, FHOOET o oo BEET £ MY FILMEIZM®), oy M &
% DCK189938 & U'TWF2156) % Fl 3720 JRARZ W45 VAME U CIELI ( BEBE#NBURER .
B ARERBRE D10 280mg/nl) ZFAML., DO TEBRLBE CIERAR L CHED R
BEORBRYER B EH L 720 WM ERABER, TXTOREBICE » THEERD 0.5
% (VIVIIZT2 B L HICMR 720 BB RRERBRICB Y TIE, BEE B X ORBHEMILE
Rl 7- BB LRI R I o v T, MR E B 0 & B5E & BE RIS AT LR

—4—



it

BEILBVTITo 770 FOMER, ARBOBRE R, TXTHEFHEA (BEPTOF
WEBEMNBMED 90.0~110%) DIETH o 72 (Appendix 2) o

6. PERSEM

EEETIE, MIEZ 3 HMEEL2OLEREREIB T, T4y V2 OHBES ol E KR
FEDBERME B 25 u ¢ N A, 2485 B8 & V48R ERLHE L 720

RIHEMLETIE, % 3RRRRL-DLEER 2 H T, MEMBEEE | 2ERBED
MEM B389 8 & U'SOmixk FNEFN4 . 1. 1 DEATRELABBEI 274 v ¥ all
Mx7e 72, SO mix FEFATOMBEBEIC BT, MEMEER 3l 274 v ¥ 220
2. 851215 pu e OBERYE B E M T SR RALE L 72, R TR, FiteEEH
WAHR L., X 5T ISEERIRERE L /2o SO mix D FHEHE FRLOMB TIT o 720

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

FEBK

[ e T  \® I OV

&8 10t

* S9 : Sprague-Dawley AT v MiC7 =/ NVES -V & 56-RY VT THVERS
LTHREBL 2%y I—< #E)D S9 (T v S I RAA-297, 199348 A filsE) = MA L.
M T —80C DBERIBMNICIRTF L 720

7. i HE G R EER
Lt RRERRICH A WHRDE ORILBELRET 5 720, WERWE oML EIC K
T B RN

7.1 LIRS

EHEE T4 B LIREE 1 DT, % 72, AAHHE ML Tl S9mix FF7E T 8 & UFEFTE
T MR D CHIFLEFEIHIRER & i L 720 WBRER, BEEREL L OMUEHE AL
BE$0.04 ~1.40 mg/mé (10 mM) OFEOBEE A/ 74 v ¥ 2R IIRKEIKDWT
2B 726



7.2 REARVEELE
REFERTHR, BEREPEC-OL, 10% SV~ VBB INA. ST 4 v Y 2124
EFEL-RETEEL:. BEHE, 01% 2 URF VAL 4Ly M TY B LT,

7.3 HFEHHIORIEL Z0ER

BB E © CHL MR AT § % SEAEMEWER 3. HEB M B EET (Monocellater™,
A UNRZAKFETLER)) 2RV TEROBBELEFH L., RN E LI OB E R
Xy AHMIREIED LR b o THIEE L7

FORR, Bk, ABFERAEL D0, BELATSTOBREFHEET0% 2 2 H
FEEIHXERO S e dr o7 (Table 1, 2, 3B LU Figl) o

8. AFERDFERERL

MIpL AR DR & 0, REEEEHR AV A HEBME OB ER %, BHEE.
RBNEMALE L D 14mg/ne (10 mMAEY) &L, ENENERENO 12 OBE % P
B, /4 DREERIRE L Lz BRMEBYWE L L THW2ZMC B & U CPA X, E§HHK

(REBETH G vy MES [ KIHTS) WKHBHBLCRE L, 2h ZnRehRE %
FERTHIENFHMONTVHBELEH L.,

8.1 E¥H
BEEETIE, 3REOBERYE MIRERIC, MBELZSO TR 1NEELHIT, £ 2
BoOF4 v a2k,

iz = (mg/nd) JLEREF 8] (hours)
1) ELIBXTER - -
2)  EEATHR 0 24
3) TMP 0.4 24
4) TMP 0.7 24
5) TMP 1.4 24
6) BEMEXTER (MC) 0.00005 24

(REWH )



ic2 R (mg/ mb) SLEREE R (hours)

7)) BEAR 0 48
8) TMP 0.4 48
9) TMP 0.7 48
10) TMP 1.4 48
11) REtExtEE (MC) 0.00005 48

8.2 MEhEMALE
RBEEHLE TR, 3EBOEBRME NI RS, T L LT S9mix 2 12 2V E
XED, T NEHELER, SFHE2BDOT1 v a2 Hwvwi,

#¥ B (mg/nf)  SOmixDAE  ALILEER (hours)

1)  EALEER — — _

2)  WExHR 0 - : 6-(18)
3) TMP 0.4 — 6-(18)
4) TMP 0.7 — 6-(18)
5) TMP 1.4 — 6-(18)
6) FEMEXTHER (CPA) 0.005 — 6-(18)
7)) EEAER 0 + 6-(18)
8) TMP 0.4 + 6-(18)
9) TMP 0.7 + 6-(18)
10) TMP 1.4 + 6-(18)
11) BExtEE (CPA) 0.005 + 6-(18)

9. Pt RIEARVERE

1) BEEETOMFMANIC, IV LI FERBREESH 0.l pgnl 2% 5 L ) ITHEEWIC
ma., BEERTR, BRHOMEZ) YEBRREE (Ca', Mg &%) THWV,
KRy F A4V EDMBEE AL, 10l DERLEBEICED 2,

2) 1,000~1,200rpm T 55 EEEL L, LE*HETLDL, L& L MR 3 ol ©0.075M
KCI KB EMZ A T &2 & ) #3075 BHERLE % 47 - /2,

3) RERAESL, RO LRI AN TH OKEBR: A4 /- =113 vv) #6ul%x
M. THPLEPICERY 74 7 LaBLRMALCEZEL, £0% 1,000~1,200

.._7..._



rpm T 57 L L 720

4) BLBLEERE, BUHER AV T#HENMA THREA*ERY 74 Y7L ) EF
&4, 1,000~1,200 pm T 57 HEE L7z T OEAELEREKE DB L 720

5) ®ibLTE-ABROMBEYIC, 02~05nl DAV THEMAL, THICBE L2,

6) MBEREBRNLEE, HOPLOEBFLTBNARATAS FIFALIGHETL, 20X
FRFE L 720

7 A5 4 FERRZETA v V2 l2& 6BIER L 720

8) AFAFIFADT7UR MRFIIHET, RERBINEFES, 72— FEFBLUTRAFA
FEFFEILA LS

9) BMEL/ZATA Fid, FLHFEME (Merck) 4.5 0l % M/15 ") v ER#RIEH W (pH 6.8)
150 mé (AR L 72 Gl TH 8 RIg R, AEK T §3 W TRE L 72,

10) L7254 FIERIE, I— FEBIECATA Fr— AAN, 7— AT EEBR
BAES. EAEROBMF R L TRIFL 720

10. BeBAoir

RBLL 72254 FEERDI B, 120F 4 v anbBobhzRfi 5254 Fi, B
DBBEEDV TN ETNUBEHIT PSR VE I T~ FIELZRETHT L7zo L KRS
0. PORBEFEEL T LRWHRPEGLTERL, RELFTHMBICOVTE, X7
A FEDOZFDOMNE2FMBEDO X7 — YV DONE CRREEFMKICTERL 720

REAOSHTE, BAREERFES, WILBWHE (MMS) ARK" 10 L 598K
EOVWTTV, FEAERD 5V id SRR oF Yy v 7, Y, KBEL2ECOBEREDE
&AM (polyploid) DAE IO WTEIEE Lz, F 724 ERE I oV Tid 13 200
8, BRI 2T 15 S00E 0PI s FIT T2 L & L7

11. FEEREfE

WAV, VRS X OB ERE L MR E LB D TOATERE, BEL

MRS, S RE OMEE & B, EEMAROBIc oW THEST L. SR OMEd TEAMRIC T

AL 7z,

PEERREYETHMBOMBEEEICOWT, 74 ¥ ¥ v —® Exact probability test 2

0 I HRET & Bl e AL TR B 8 K ONVASBE R & Bt IR B 0 B ERE 21T o
g



720

WHRWE O RBAREFRE OV TORKHER ., AL OHEEECH, 2t
HWEREZAT HHBOEEL 5% Kiix bt 5% LLE 10% Kz BEm . 10% L%
Bt s L7z 1AL, BBHOKRESE S NG, FEAREHERS L Cd/MGUR
kb, BHNE, HERAUES LRI LERAECITIC L L LG



R B & EE]

EEHEIC L DYk W DOFER % Table 4 3 X U Fig. 2 IZ/R L7

TMP% fill 2 T 24B R 38 & U4SHERER LI L /2 W TR o MBE ICB W T, RiafkotE
EREB L UEEENROFRIRO O LR o 72,

RBNEMHEALIEIC L 2 BRSO R % Table S 38 X U Fig. 3 IZ/R L 720

TMP# 12 T SOmix F/ET 8 & UIEF/ET TORFMALAIEL 72V FROLIEEICB N TH,
BEEROBERE B L CEEHEMAROFRER ZRO LN 22572,

P B & LCHWAERETO MCRIEEE, B X U S9mix /12 T T? CPA LEEH T
R B RAT IR (cte) R BB REINT (ctb) % &K DFEERE % d oM EEEICHERE
720

DYBRMI)AFNVE, EEEIICLD, 246H B & 048R MER LI L 7210 mM O
BEZ2ECVWTINOLEE (04~14mg/nl) 2BV T HBROMER MMM
FaeFER Lo 7,

RBEHEE ICB Y TH, SOmix 7 T8 L UIEHFAET CRMELIEL 7210 mM D
BEXZECCTNOREE (04~14mg/nl) X8V TRkl R 5t
BEFR LRI/,

WoTo VYBRMNY ATV, EEOBBRERHT . SHEBEN O CHL Ml ic etk R

WEFELEVERER L,

[4F 5L & H]

AHBROERCH 220, MEROEEECERELRRZTEVOHFH LB o2 F
RERORERET I E 22 & D#BPLIL % 2o 720



[ ikl
1) BAREEREZS - WARWRBRIB R | (CFRHICL 2 REHERET b T 2,

EIEENE. 1988
2) FfE B BB (MED REKREFEERT-E, V- T4 - U —1t, 1987



Table 1 Growth inhibition of CHL cells continuously treated with
trimethylphosphate (TMP) for 48 hours without S9 mix

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

0 100 , 100 100.0
0.04 97, 99 98.0
0.09 98, 100 99.0
0.18 98, 97 97.5
0.35 97, 94 95.5
0.70 9, 92 93.0
1.40 86, 81 83.5

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL cells treated with trimethylphosphate
(TMP) for 6 hours with S9 mix

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

0 100 , 100 100.0
0.04 105, 95 100.0
0.09 112, 100 106.0
0.18 112, 109 110.5
0.35 116, 93 104.5
0.70 98, 96 97.0
1.40 105, 100 102.5

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL cells treated with trimethylphosphate
(TMP) for 6 hours without S9 mix

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

0 100, 100 100.0
0.04 100 , 109 104.5
0.09 96 , 106 101.0
0.18 99, 109 104.0
0.35 94 , 101 97.5
0.70 100 , 111 105.5
1.40 100, 100 100.0

Cell growth was measured by Monocellater " (OLYMPUS)
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20
% ] === structural aberrations, treated for 24 hr
'.3 —@— structural aberrations, treated for 48 hr
E { ==0== Dpolyploid, treated for 24 hr
4 159 = =@=~ polyploid, treated for 48 hr
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Fig.2 Induction of chromosome aberrations in CHL cells continuously
treated with trimethylphosphate without S9 mix

20
g ] me] = structural aberrations, without S9 mix
e =—j}— structural aberrations, with S9 mix
E 1 ==[J== polyploid, without S9 mix
2 154 - =l-~ polyploid, with S9 mix
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Fig.3 Induction of chromosome aberrations in CHL cells treated with
trimethylphosphate with and without S9 mix
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