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(PYT7NFBRATFN) XLV DinvicoRBEREFREEE, Fr4=—X - NA2R
¥ — AN (CHLAU) & AV TIRE L. B0 R %1872, |

(FU7»jbﬂ%»)NV%V@CMﬂUM@KHT%%%%@i%@@Wﬂ%Eﬁ\
Eﬁ%ﬂ(m%ﬁ)fuo&n@meﬁ&oto—iﬂsmmxﬁETﬁxwﬁﬁET@ﬁ
RERTALER (6WER) T, 15mg/ ol (10mM ) DBREEICBVT H50% % B X % B aNGE
Hix@Rbohledh o, £ T, ARRDOEELINERE L LT, LTI 0.30 mg/ nl,
AR T 15mg/ nd (10mM) DREZHREL. RELEBED1R2E L F1/40BE
. ENENPREL L MR L UTERE L 72, SiFLEEE TR, S9mix FFAETT
2485 8 & N ASBF M MLBR AR AR A ESL U, et fhDAT 29T o 720 FERERMLEREE Tk, S9
mXﬁETﬁiﬁ%ﬁﬁTf6ﬁ%%ﬂ%\ﬁ%&%%ﬁfé%ﬁm%ﬁ%%bf%ﬁé
PERLL . Btk &4 5 720

CHLAUMIEZ (FU 704X F)) Xy EryrTUILEZWTROLPEHICBNT b,
FAOAEOHERE B L UORBHEBENROFRIEAHZBD Ot dh oo B, 4EMB LT
ASHS LB HEALIE L /- 2R g (030 mg/me) THRANBHUD - FH TE L h o 1,
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OECDEEFL¥MER S SRIHK L EMMEFRO—BELT, (FyTntuxF
V) Ry OFEEARC R THREEENLECFMT 2720, Fv v ==X Nh
27 —SHEA (CHLAU) % Fvs T R Pt R 53 BB & S0 L 72

ARER . [HBICEDE R LRABROFEICo>WT] (Bf624E3H31H, ﬁ%h%%%
2375, R 306%. 62X 3035) B LU [OECD FMRERAA FI4 >~ 1473 12
HEHLL . [MLFWE GLPEHE] (MEHMISOFE3IH31H, BIRES 395, ERE 2295, 9%
% 855, KEIMM63E117188, WML 2335, LS 385, 63ERE 8235) &
DVTEML 2,
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M B L UT7E)

L AL
YH—F - YV —ANY s (JCRB) 2 b AF (19884F20. AT © fkR 4, BIER2
R) LEFrvd=—X  AARY 0K CHLIUMIE & RHEE 10/ LI CREC
v,
£ CHLAU MR . —BE AW T4 L TR fh RS ORI A5\ 72 b,
FHINTWwS,

2. BEEWORH

BRI, FIERMEE (FCS: Biocell, 7 v M7 [ 4001776) 2 10% WML 724 — 7N
MEM H360 % > 72 MEM BS36HIE. £ — 70 MEM 84 [= v 24 | Q8% (BAR
K (R) 94g % 1 ¢ DIEFAKITHEML, 121 C T 1550, BEERBELZOL, L-7
VE IV (BEEA. BARIE #R) 300mg £ 10% NaHCO, . # 12.5 n¢ 20% THA
B 72, 2AERED MEM REREHIZ, FRCOKEM 94g % 500 nf OEFKICHERL, LT
MEM S5 3EH & AR IR L 72,

3. Kt

(P ZNFBRAFN) RyEVRARLRT VWL, FATIRF vy 7 KAZERT
BT L, RRRCRIEBICN T AR T 9 X 3 (EEA © 25 . AL &AWV, 2
X104 8 CHLIU flfla %, HEHES l # AN TS ATHE, 37T 00,4 v F 2
N—% — (5% CO,) WTHIEL 7=

4, HWERWIE B L UK R Y
(R E]
(hyzntaxFiu) Xy€y (LF TEMB &3, CAS No.98-08-8 ) iX, & F
& 146.11 OMAEHEAOYE TH 5, YWIMLFAMMIREE Appendix 1 IZ/RL 72, FW
FHEBRE IR, ay FRE MREO8% LA £ (4 © KFD02%LATF) TH Y,
oA (#4027 No:026-:01165) L7z, #ERE L, AR TR



BARE L7z

TEMBD VX F VX )k ¥ F (DMSO) HTOREWRER© R FERTICB W TEM
Lo KIREE (313 pg/me) B L URBRE (300mg/ me) WH & b2, YT TEM
L7 BRI R (M94-081) THEL b DI oWT, BREREHT T, BE
AR CORBHE R, TOMKE, ALK B 2 K REOTHERIE, 4
FRMIE (OBERT) OTFHAEICH LT, 99.08 L 0599.7% Th o 720 & N I1x L FFZEHT
THEL TR (FHYSEVMYMED90.0%LL L) ##i7z L T/ (Appendix 2) .

(B PExd B E ]
1) EHRIORERICHAV2WE
1k = %) <4 bwA4 LY C
(s 5) MC
Iy ) 978ADH. 928ACF
(3 1 =) T ANRERE T3 W)
R E £ #H) wRE

2) ERMLEORBRHV2WE

(kL F %) YraRAT77IF
(W& ) CPA

(v v b & %) 70H0948

(84 15 =) Sigma Chemical Co.

CHE I IR ORI T

5. WERME O

WEWE ORI, FHOD T - 12, T DMSO( oy M5
APHA41658 £ 'KCN1642) &V 7zo AL EIICEML TX AT v /12 & hIEH| (34
FHENHISRER T I1d 300 mg/ me, R EARERIRTIZ 60 BL U 300mg/nd) ZHBL, 2nT
B 2 CIRR AR L THIE DRE DY E MR /EE L 72 P EAREIL.,
TRTORRICB W THERD0.5% (vW) K% b &) IRz REARFRRIIBVT

W ERALIL B & O LB 7 S BT LRI BERE O BRI B BT o v T
-4-



SEHE*BEMERSMAEENEZ B WTIT - 2o F0OE. 15.08 & U760.0mg/nl
DEEORPHIL. BIFFEFTOME L T 23 (BT CoOFEEEIINE 00.0~
110%) DFEAPTH o 72748, 75.0 BL U 300mg/ né DERFEOFEI I, EHEEZ DT HhIC
B BHTH o7 (Appendix3 . 4) o EOBBENI~2%TETHDE &b b, REE
RSB LI L, RREHATL 720

6. AERGM

BT, ME% 3EMEEL-OLREHEEIR T, 77 A TITHERE S nl KB
FEDHERY BB 0.025 nd T INZ . 24K/ B L C48IFRTILL 72,
MEFRMEE I, fM% 3HMERL 0L BHEREIE T, MEM 558, 215850
MEM BBl B LU SOmix #Z0EN 411 OHETRALLBE I 27922
Mz 72e 72, S9mix FEFET ORI IIBWTIE, MEMESEH 3 0l 275 2 2ITMNA,
& 5120.015 mé DHEBRYE MBI A INZ T FFRILIE L 7z, MBI T #h, B2 BEiuc
REL, &6 ISIFMHBEL 2o S9mix DFIEII TEROMB TIT o 720

SO*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KC(Cl

50 mM G-6-P

40 mM NADP

ARE K

— e e ek =k N D

A5t 10

*S9 . Sprague-Dawley BT v M7 2/ NNV E S =V E 56V TR 25 L
THBLzFy - r#R)DS9 (O FFF  RAA314, 19948 H BlE) AL, {#
HIEF % ¢ —80°C 0 IR KIRAL AT L 726

7. kg A SR
et R S IRV B YR DML INRIE 2 UE S B 720, WY E ORIl Kk

Y REEE NI

7.1 AERSAE
SRV C L A8 BB \C DT, 72, EIEMALIE T SO mix AR T B & UIEF
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ET D 6RERILERTE I O W THIIB P ER & M L 720 EEAEL B & OV RE ALEE &
H 1T, 0.047~1.5mg/n¢ (10mM) DFEFHDOERIEZHRRICHVE, 79 2T 1IEEICDOW
T2HRM W,

7.2 HEAVELE:
H 78 O Bl BB AP T & (AR O TE T R A % VB L 7

7.3 B ORIE L FOE

WERWE D CHLAU M\t § 2 MAuHRIER R, 77 2 3db 7 ) oBIEMITR (4004
Fa) B A58 PHMMIOEE (52 . Mioticindex) %X, #HEBRY L RIE D
WA I T 5 0 RIBE O E S o TIHEE L

FORR, LI BT 550% % B 5 2B % B BEIGIIREE (60% DR EIHIR )
. 60% DWHMHIRE #1223t 2REOEI VAN LAZEZ A, 030mg m¢TH - 72,
AT, 1.5mg/ ne (10mM ) DB W TH50% % B 6 M Iz 5 B
ERRBED SN2 h o7 (Tablel, 2, 3 BL U Figl) o

8. AHEROFEHEK

MR RER DR R £ 0 |, FRALIN T 0.30 mg/me, SEFFRTALER T, S9 mix FE7E
FTBLUEFAETEDIC 15mg/nd (10mM) DIREZFEMIBRELL, 2012810
/4 DEEXFNEFNPRBEBLCEBEL L CREL. BHESEYE L L THW/MC
B LU CPA iF, EHAIAK () KREBIETY, oy PES | K4C85EB & U'K4HT3) (i
LT L7 20 ENREERRFEEZFERTLEIES/NONTHEBELHEAIL A,



8.1 ELALEE (S9 mix FEFAET)
R TId, 24050 & A8HEGALIT O3B B DM ER Y R IDIR FETE 1o, WIBEE S BF
SDNBLZERT -, B 2D 7S X a% i,

TE. R BE (mg/me) ALBIRE R (h)

1) IR — —
2) VAR 0 24
3) TFMB 0.075 24
4) TFMB 0.15 24
5) TEMB 0.30 24
6) BEMEXTER (MO) 0.00005 24
7)WL 0 48
8) TFMB 0.075 48
9) TFMB 0.15 48
10) TFMB 0.30 48
11)  REtEtd B (MC) 0.00005 48

8.2 AUREMIAMLID (S9 mix FAETFT B L UIEELET)
SHRERALEL TIx, SO mix FEFE T B £ UIEFIET 0 3R BE D ERY BB ERE W, 18
BrgoTioultzig ., gl 265075 232 w1z,

i3 =% (mg/mb) S9 mix O F & ALER R RS (h)
1) IEALERRG R — — —
2) VAR 0 — 6-(18)
3) TFMB 0.38 - 6-(18)
4) TFMB 0.75 - 6-(18)
5) TFMB 1.5 — 6-(18)
6) FHYEXTER (CPA) 0.005 — 6-(18)
7) SR 0 + 6-(18)
8) TFMB 0.38 + 6-(18)
9) TFMB 0.75 + 6-(18)
10) TFMB 1.5 + 6-(18)
11)  EYETIE (CPA) 0.005 + 6-(18)




9. FetAEEAVERNE

1)

2)

4)

5)
6)

9)

10)

%%%Tozﬁﬁﬁu\:w%sF%%%ﬁﬁﬁ%au@mmaéxﬁmgﬁﬁ
Nz, BEERTH, SEOMEE ) Y EBEHABAER (Ca MgHaeaEiwn)
TH, ERy T4 Y E MR AL, 10 nt DEILEICED 1,
mw~n®mmfdﬁﬁﬁmb\L%%%Tt@%\%%LtM@K3M®Qm5
MKCIABBAIZ B & &2 & ) # 305 MBI £ 17 o 72, |
KRR, KRR O LB CEEl OKBERR . # 4/ — NV =1:3vN) #6nt 2]
2. FTHPLEPCERYTF A VT LEFORMLUTEEL, £ DO, 1000~1200
pm T SEBEL L 726

LB EEEBRE, BUTELEEHEMA THREERy 74 » 7ic & ) B2
&4, 1000~1200 rpm T 55 MEL L7z S OBEL LR KL 72,

Wb L TE-BHE0MEIRI, 0.2~0.5 nt PRIEREMA, T3CBE sE 7,
MR EROLE:E, DOHPLOTEGFLTBVERATISA FI/7ALCHEHTL, £0
FEAEL 720

A5 A4 FIERIZEZETIRAIITDE 6MIEBR LT,

AGARTITADT TR MEFICHET, RPRRNES, 2 - FHFBLURT
4 FHFFERLRAL

MR L7ZAT A Fid, FAFEH (Merck) 4.5 nf & M/15 V) Y BERIBAWL (pH 6.8)
150 m¢ WAL 7= Je@i TF 84 ik, MK TECT T wTRE L 72,

Befo L7254 FEAZ, 2— FEFMHICZA T4 Fr—XAR, F—2 3R
REINES, EAEROBNEWHRL TREL 72

10. Zeta{footr

YEBLIL 72254 FEADI L, 12D T FRAanbBONREDRXT5(4 Fi, HED
BEENFNFNUNEREIG PO VE Y- FIEL KRBT L7z, LAY,
PORARDHIRE L TR WARR G R L, REEFE T MOV TiR, A4 F
rtoFONEEHFMBEDOR T —F OMNE CRUSRIMICEEERL 72,

Btk OSHTIE, AARBEEREZS, MALYRER (MMS) 584D 1K & 5 98
CEIWTTY, B EllH 2 I RESEEOF v v 7, YU, K% & ORERE &
FEFPERIRE (polyploid) DA DWW THIEEL 72, F7-HHI & LT, HiERFICOW TR



13 200fH. FHEMARIC>W T 1IHSEnsR T+ o4 LT,

11. FesFe e

EUHAE, EHB & U IR & SR EAAR O Fh EFnIcon T, SIS,
B Rl ORE L 3. EEAIBOR: & OSNHER £ 5 L, BB EKIE
AL,

A EREF OB BHEIE I oOnT ik, K2 ofEsSHIC LT, Bitoiks
F—5 CWRYBENEBRET 74 v vy —OBEHRED L), SERELERL.
familywise DAEKEEZ 5% & L THEEEM L 720 74 v ¥ v — DEBEHRIECHES
AR oNLgGAECE. BREKFRCBELTCar s v 73 7 v TOEBREY
(p<0.05) %4To7o DL 2MOBRETE SICHEAENRDO NG T EMEE Lz,
IVERRE CHEEDED L N WA ITIBERE & U7z BIEMBRES. HEREICo»
THX100MEKTE . A E VAR I 2 W TR40ME K D355 E MREEDO - OHEATE & L,
B, DMSO%0.5% (viv) INL723A 0, gap % G UHIERE (TAG) & HMRE IS
B4 2 BEIEHTIC BT 23T — % (1989~19944F) XL\ T oy TH 5,

iz M & R W oW R

BRI BREL REM WA AR BIEM mEME T
[jok¢ ik d £SD R MR +SD

(E R ALT)

245 ] 30 6000 36 1.2+1.1 30 24000 83 2.8%2.2

48F% i 29 5800 52 1.8+1.5 29 23200 70 2.4%18

(55 W T AL ER)

S9 mix FEAFET 19 3800 26 1.4+1.1 19 15200 31 1.6+1.2

S9 mix fFA/E 20 4000 42 2.1+2.0 20 16000 38 1.9+1.4

* 5 200/IfE & 72 ) DR REHINE
% S00MNNE & 72 ) O R BCEAT N $K



[# A

SERRALTEC & B Jefa fROTHT ORER % Table 4 B & UF Fig. 2 (R L 720

24FF M 3 & UA8BS MIEHTALIE L 7oAS R, MEIREEDRE (030 mg/ me) %R < v hoRzR
KBWTH, %éwwﬁLﬁ%%ﬁT%MMblUWﬁEWWWE%&ﬁMﬁ 2 b %
Potze %B. HREFTINREHEED - DREAONTHTE 2 o7,

FORFRALERIC X B Rt RO T O#ER % Table 5 B & U Fig. 3 1/RL 72,

SOmix FFETBLUVHFAETREBTB2VTFROLAFICBVTH, FEAOHERE 2
BT AL L CRBEEMAROFEZHMERD L kb o7,

FetEsd R & U CTH W 7@ e € ) MC AL B & OF SO mix fF/EF T CPA LBEEET
(3 Rt RIS (cte) R R RLINT (ctb) % & DREERF & b DMl HRE S niz

(P ZNVFORXFIN) RVE %2, 240 EB & C48RRERLIE L 7285 %, HilkEk
L DG TELD o 7250% % A B BIENEIREE % B { W h LB (0075 BV
0.15 mg/mé) BV THRBERFOFRIFD LN o7,

SOmix FEFAET B L UFAET T FREMLILL 7234, 10mM (1.5mg/nd) DBELZ ST
WP OMEEE (0.38~1.5mg/nl) KBV THHROMERFEOFREIFTD LN H o 12

foT, (FPYTZAMFBXFN) Ry ¥rit, FEORREBT T, RBREND

CHL/IU Mg i BB 2 FFE L 2 &R L 7

[ 52 3% 3]

ARBROERICH 720, RROFBEMCTEELRIEZTRVOL5TFHLE 2P o 725
BER VBRGNS 2 O O AN % D o 72,
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Table 1 Growth inhibition of CHL/IU cells continuously treated with
trifluoromethylbenzene (TFMB) for 48 h without S9 mix

Concentration Mitotic index (% of control)
of TFMB
(mg/ml) Average
0 1000, 100.0 100.0
0.047 86.20 , 141.1 113.6
0.094 100.0, 135.2 117.6
0.19 148.2 , 123.5 135.8
.0.38 Tox , Tox Tox
0.75 Tox , Tox Tox
1.5 Tox , Tox Tox
Tox : Toxic

Table 2 Growth inhibition of CHL/IU cells treated with trifluoro-
methylbenzene (TFMB) for 6 h with S9 mix

Concentration Mitotic index (% of control)
of TFMB
(mg/ml) Average

0 100.0 , 100.0 100.0
0.047 100.0, 117.9 108.9
0.094 109.3, 9743 103.3
0.19 128.1, 7948 103.7
0.38 109.3, 64.10 86.70
0.75 81.25, 87.17 84.21
1.5 81.25, 8205 81.65

- - - 5 F ¥ - -y v =~ - -



Table 3 Growth inhibition of CHL/IU cells treated with trifluoro-
methylbenzene (TFMB) for 6 h without S9 mix

Conéentration Mitotic index (% of control)
of TFMB
(mg/ml) Average
0 100.0, 100.0 100.0
0.047 1115, 132.0 121.7
0.094 92.75, 113.2 102.9
0.19 69.56 , 132.0 100.7
0.38 95.65 , 105.6 100.6
0.75 65.21 , 122.6 93.90

1.5 65.21,  50.56 77.88




Table 4 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with trifluoromethylbenzene (TFMB)* without S9 mix

Concent- Time of No.of No. of structural aberrations No. of cells ) 5)
Group ration  exposure cells 2) Others with aberrations Polyploid4 Trend test
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA~
Controll) 200 0 0 0 0 0 0O 0 0 0(C 00) 0 (C 060) 000
Solvent " 0 24 200 0 1 0 0 O 1 0 1 ( 05) 1 ( 05) 000
TFMB  0.075 24 200 0 0 60 0 0 o0 0 0 0 (¢ 00) O (C 00) 000
TFMB 0.15 24 200 0 0 0 0 0 0 0 0 0(C 00 O (C 00) 025 NT NT
TFMB  0.30 24 0T T
MC 0.00005 24 200 2 22 56 1 0 O 81 0 62 (31.0) 62 (310) 013
Solvent” 0 48 200 0O 0 0 0 0 O 0 0 0 ( 060 O ( 00) 000
TFMB  0.075 48 200 0 0 0 0 0 O 0 0 0 (¢ 00) O ( 00) 000
TFMB (.15 48 200 0 0 0 0 0 0 0 0 0 (¢ 00) O ( 00) 000 NT NT
TFMB  0.30 48 oT T
MC 0.00005 48 200 3 28 60 2 6 20 119 13 68 (34.0) 67 (335) 050

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
c¢se : 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.

T : Toxic ; This group was excluded from judgement in case of less than one hundred cells for structural aberration analysed and less than
four hundred cells for polyploid cells analysed. 1) Dimethyl sulfoxide 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 98%. Water was contained (less than 2%) .



Table 5 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with trifluoromethylbenzene (TFMB)* with and without S9 mix

Concent- S9 Timeof No.of No. of structural aberrations 3 No. of cells 0
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
Control 200 0 2 0 O O O 2 0 2 (1.0) 2 ( 10) 0.13
Solvent " 0 - 6-(18) 200 1 0 0 0 0 O 1 0 1 ( 05) 0 (¢ 00) 0.13
TFMB  0.38 - 6-(18y 200 0 O O O O O 0 0 0 (C 00) O ( 00) 0.38
TFMB  0.75 - 6-(18) 200 1 1.0 1 0 O 3 0 2 (10) 1 05) 0.13 NT NT
TFMB 1.5 - 6-(18) 200 1 0 1 0 O O 2 0 2 (10) 1 (C 05) 0.00
CPA 0.005 - 6-(18 200 0 1 O ©0 2 O 3 0 3(15) 3 ( 1s5) 0.13
Solvent") 0 + 6-(18) 200 0 O O ©0 1 O 1 1 1 ( 05) 1 (¢ 05) 0.00
TFMB  0.38 + 6-(18) 200 1 1.0 0 0 O 2 0 2 ( 1.0) 1 (¢ 05) 0.00
TFMB  0.75 + 6-(18) 200 0 1 O O 0O O 1 0 1 ( 05) 1 (C 05) 0.38 NT NT
TFMB 15 + 6-(18 200 0 O 2 0 O O 2 4 1 (05) 1 (C 05) 0.13
CPA 0.005 + 6-(18) 200 1 14 5 0 2 0 22 1 20 (100 ) 20 (100) 0.00

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) Dimethyl sulfoxide 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 98%. Water was
contained (less than 2%) .



Fig. 1
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| === structural aberrations, treated for 24 h
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Fig.2 Induction of chromosome aberrations in CHL/IU cells continuously
treated with trifluoromethylbenzene without S9 mix
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Fig. 3 Induction of chromosome aberrations in CHL/IU cells treated with
trifluoromethylbenzene with and without S9 mix



	表紙
	目次
	要約
	緒言
	試験材料及び方法
	考察及び結論
	参考文献
	表
	図

		2024-03-12T15:51:25+0900
	National Institute of Health Sciences




