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14-PLF AR E L DREEREFREEL, FTrA=—X - NARS —5EAR
(CHL) % Fv» THRET L 72,

1. #MpaBFEFNHIAER

EEEIC BT 5850% DMBEME] LR T BER 0.11 mg/nl Tho 72, —F . RBHEH
{LE D SOmix FIET IS BIT 5% 50% DEIEIGI % /R T IREIZ1.10mg/nl Tho 7z, 72,
S9mix FEFET T 1.30 mg/mé (10 mM) DBEIZB VT H50% % B2 5 HAEHFILEED &
nixdoiz,

o T, REARERBRIBV T, HEETI 011 mg/nl. ABNEMHELETIE 10mM
KHET 5 130 mg/ DU BBE* TN PNLETREL L, TOIROBREXPBRE. 14
DEELXRBEL L THY .

2. REEREHER

BEHEBEICE D, CHLM L 245 5 & U 48RRI B L /-8R, RENBEED 0.11
mg/nf TIZHRPEI D 7= O FB RGBT E L o /2, FOMOUEE I BV TITRE
HROBEERE LEBEAROFREARED LNk 25 72,

T/, REEBACEO SImix FETBLUEFETOVTRORBEAEIIBN TS, F
BAROIEERT PHEBTERAOBREAGBEDL O b o 2,

3. MW

14-VZF VRV E I, BEEECBIT5240 (0.03~0.06 mg/nl) B & UF 48554
2 (0.03~0.06 mg/mt) DHMEHEIZE VT, CHL M REBAOEERE LEEREMRE
¥R LLEPo I,

¥ 72, ACBHEMALED SOmix FET (0.33~1.30mg/nl) B L UFEFET (033~1.30
mg/ml) DVWITROUBERICIBNTDH., REKDEERT PEREMROFEIEAH R
ool

Ho T, 14-VZFAURyEVIE, LRORBREH T CRERRELFRLVEER
L72s



OECD It ¥R LU SR I EURNEFEO—REL T, 14- V2 FIUNRYE
Y ORBEARC R THRREENEELFMT 720, FyA=—X - NARY -5k
Mifg (CHL) A THRBRENROERTERRE ERH L 7.

LROREE, [FHAFDE R IEBRO FEIC>WT] (BH62E3IA31IH. RF
2375, BREE065. 62ERFE 3035) BLUOECD A4 FI 4 ¥ I 473ICHEHRL |
{LZ2H GLP (IBF0S94E3A318 . IIRESE 395, HEREE 2295, S9OERE 855, HATH
FI63E11 A 18, AL 2335, WHESE 385, 3XFE 823F) KHEITWTEKL .



[M# B L UHE]

1. A L-Mf

VH—F - ) V—ZNr2 (JCRB) 26 AF (1988428 . AFHF [ #L4fR) L7
FrA ==X - NARY—@HKD CHLAMR % . MEZHA 10AUATHBRICH Y 72,

Z @ CHL Mlfatkiz, — MBI LEDRICH L TRHBRESBV2OFHIATY 5,

2. BEEBORALR

BERIE. BB ME (FCS: JRHBIOSCIENCES, o v F&H [ 1C2073) #* 10% #:i0
L7cA — 7 MEM 5 WL V7o MEM BEIEHIZ, 1 — 7V MEMEHR [=v X4] ©
BR (BKRBIEER) 94g% 1 ¢ OEBARCEML, 121 C TI1S7H, SEXRRRBREL
Db, L7NVE I Y (BEEA. HAKBRIEER)) 300mg & 10% NaHCO,EH 12.5 ol %
MR THABL 7z 25RED MEM BE3BBIE, L0 9.4 g % 500 nt DEFAKICER
L. BUT MEM 553 & RIRRICEREL L 72,

3. HEEEM
2X10°ME D CHL M %, $E3%W Sl # AN727 4 v ¥ 2 (4% 6 cm, Coming) 123 &,

37C D CO, 41 ¥Far—49—(5%CO, ) HTHREL

4. BEME B L URHHEx YK

[(# B E]
(% ) 14-VxFURvEY G ST TIFMNRVEY)
(& %) DEB
(CAS No.) 105-05-5

(o v + F 8

(5 F ) CH,(C,Hy),

(5 ¥ ) 134

(%t &) 97.0%

(£ R MEEHEAET. K YXFIVANVFF TN (DMSO) I HEE.
TXbF VG, B —4285CoMEATHH, T7z, Ikt

._..3_.



(FIkR 1 56.7C) TH 5,
(#2 it &)
R T % #) BEFARES
(& E %) BHRoTEHICETAERRL
(BEPTOREN) RBEMEAITEEMREBCTERL 22— 2 ARE (REEt
W5 0 M-92-199) KB ABEP TCORENRERTI.
0.02441~260 mg/ n¢ DIREFEH CTIRMIZELETH o 72,
[BetExd B K ]
1) EFEORRICAVIWE
(1t # %) <AbTAYUC
(B %) MC
(m v + % ¥B) 8l14ABB
€ & %) RARBETEGRK)
R #F % ) BEHRE
2) RBHEHLEDREBRICH V2 HE
(ft # &) YrukRI77IF
(& %) CPA
b & B) 67F-0155
(3 & %) Sigma Chemical Co.
R £ £ ) BEIRE

5. HERYE OB

BRDEOFARR, FHOO Lo /e BEE L TT by (FIFIETEGB). oy
FES DCK1899) % MW7z, Bik%:, T bV CHBH L CHEE (HEHTHRERTII260
mg/ml , FEARERBRTIINE L U260mg/nl ) *FARL, 2V CHE * BE CHEXSR
RLTHrE0BEOHEBRYEAMNBM L ERL 72, #BRYERNEBL, £ToRRIIBNT
BREBED 0.5% (v Kb L MR 7o REFERFHREIBVTIE, BEEES I UH
EHAECAV - SEENE L RBERICS>VWT, HRPEANKOEEIE * BHWIRAT
GHALFETRBIZB N TIT o720 ZOKR, MBEHOBE ., TRTHFFHEEAN (FBHE
EFRMED 85% LLE) fEiTHhH o7 (Appendix 1)
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6. ABRGM

BEHEETIE, AL 3HMERL-OLEREREXB T, 74 v Y2 IUEEE S oL L &iB
EOBESRMERBE 250 ¢ 2 Mz, 4R B L F48FFRAHE L /2,

RBHEEICETI, A2 SHMEH L -0 BERE L5 T, MEM XK., 2HEBED
MEM 3%, BLUSImixk ZhEFN4 1. 1 DEETHESLE-BEEIL FTFT4 v V2
WX 720 E720 SO mix FEFEETOMIABIC BV T, MEMERB I 274 v ¥ il
ME. €51 15pt DR BB L IMA T FERLE L 72, MEKR T, HEERHEE
WISEHRL, & 61T 18RS L 720 SImixOREUI T ROMMK TIT o 72,

So*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

EEXK

_— e e e ek DD WD

&Et 10m¢
* S9 . Sprague-Dawley Z7 v MI 7/ NV EZ—NVE 56XV 7FHF 2S5
LTHELA-Fya—<#)DSI (uy FEE  RAA-281, 1992F8 A HiE) #HEA L,
{EFEE T T—80CHBERMPUREL 720

7. M3t B ENHIAER
REAREARCHV 2EBYEORIBIELRET 5 720, #HERYE MR
sz—ﬁé@%%&f:o

7.1 ALFRGAE
EHETIRASRFHAIIFIC >V T, I 72, AHHEEILETIRSImix FET 8 £ UIEFE
TORBEC OV T IHIRER Y R L 7. MEBE., B, AhEHEL
HICHEEEP CORKIBEA 0.041~130 mg/ ol DFEHADVBEE LR V7, T4 v 231
BRECOWT 2HA W,

72 IEARERAE
BRI TR, EEEEETC-OL, 10% FA<) YEABREMZ ., AT 4 v ¥ 21244



FLIEKECTEHEL, BEHE, 01% 2 VASAMNRLF Ly MERTHEE L/,

7.3 HAAMHIOEE L F 0GR

BERYME » CHL M3 2 HAEMGI(E A 2. BN EEST (Monocellater,

F ) YNAGETEERR) AV TEROMME L L. WY REARE OB ET R
xt T AMBEMA O E b o TIREL Lz,

F DS, DEB Df50% DRFEMEIERTREL, S0% R E2RENMEL VHEHL
mET A, EHEETIH0IImg/nl THoto HERYWHIIEREICLDICON, BEEX
B AT L 0.65 mg/nt BLEOBREE T AMAIBHERHFED b Wik o 20 —F A
SHEHALEE D SOmix FFETICB T 5 §950% DA% /R BE T 1.10 mg/nl Tho 72
¥ 7=, S9mix FEFEFE T Tid 1.30 mg/mé (10 mM) DEEIZ B\ TH50% & 8 x5 WHEHNH] i
Boohhhrosz (Table 1, 2. 3B LT Figl) o

8. AERD AR

MEHENHABROBZERL ), REAKRTERTACIEBRYEOTBRER . EEE
Tt 0.11 mg/mé. ABHEVELETIZ 10mMICHEHS T 5130 mg/nd & L, TR ENEERER
DIOBRELTRE, VAOBEBRBEL L, BHEBHEEL LTHAVW/IIMCB LU
CPAR. ESTHAK (KIFMIETIHGE). oy FHEE I KIGI0) WHBMLTHAR LA, #0
FNREERELFRTHIEFMON TV ABELEH L1

8.1 HEHEHE
EEETI, SEROERYZLEBEN ., WBRELSO TR 1IELHIT., £82

&@?’f P4 :/:L%;ﬂb‘f:o

g2 U8 BE (mg/ ml) SLERRE I (hours)
1)  EREdE - —
2) BEAE 0 24
3) DEB 0.03 24
4) DEB 0.06 24
5) DEB 0.11 24
6) [EtExtiE (MC) 0.00005 24
(KA~ )



£ UR[E (mg/ mb) ALINBE B (hours)
7))  BLEATER 0 48
8) DEB 0.03 48
9) DEB 0.06 48
10) DEB 0.11 48
11)  RE¥ExdBE (MC) 0.00005 48

82 {LBHEMELE
RBEEHLETIE, IRBROE R T NAMBERIC, xdBHE L LT S9mix 2Nz kv
R0, T 1EE2RT, EH 2BOT4 vy Va2 B,

iz BE (mg/nl)  SOmixDEME  AIPEER] (hours)

1) fEALFRATER — - -

2) Bt 0 — 6-(18)
3) DEB 0.33 - 6-(18)
4) DEB 0.65 - 6-(18)
5) DEB 1.30 — 6-(18)
6) [EtExtiE (CPA) 0.005 - 6-(18)
7))  BEH 0 + 6-(18)
8) DEB 0.33 + 6-(18)
9) DEB 0.65 + 6-(18)
10) DEB 1.30 + 6-(18)
11) Rt (CPA) 0.005 + 6-(18)

9. Hub (RERARIERLE
1) BERETOFMATC, TN FEREBEIGO.Lugnl K% 25 X ) ITEIREIC
MA. BEETH, EHoMR L) VERBER (Cd”, Mg" %&£ %) THW, 025
% bUTYUVEEEACTIRAL, 10 of DEILEICED 2,
2) 1,000~1,200rpm T SoE L. LiE*ET-ob, LK LM 3 ot ©0.075M
KCIKEW R MA A T &2 & #3053 MHEIRMEL % 4T » 7,
3) ERLEE, REO LB AN TH OKEEEE . A5/~ =1:3 vv) #6nl¥%

_.7_.



MA. THPLEMERY 74 Y7 LEBLEMUTEEL. €0 1,000~1,200
pm T 57 MEL L 726

4) BB EE*RE, BUHHRL2 AN THEMATHIBE Ry 714 Y72 X D ER
BEEH. 1,000~1,200rpm T SHMELE L7co CoOBREEHKEIZEYIEL 72

5) HLL CH-AEOMMEIRIC, 0.2~05 DAV THEML., TGS €7

6) MIBBEBOLEY, HOPULDEEFLTBVAZAFAFISALEHTL, #0 %
TRFL 72,

7) AFA4 FEREEZEF A V21225 6HIERL 72,

8) RIAFI/FANDTUX MRGICHET, RBERBANES, BRSBLUXIFM4FE
FExEA LR,

9) BIELIZASA Fiz, FAYEHE (Merck) 4.5 ol & M/15 V) VEERTEH (pH6.8)
150 ol ICFHIRL - Kl TH 8O M BREEK., BEKTEL T TV TRE L 7.

10) BB L7225 4 FERIR, BEBIEICATA Fr—ACAN, 7— R IEREBRERT
B, BREROBMHEHRL TREFEL

10. REARTHT

VEBLLI2 A5 A FEEDI L, 120F 1 v v ahbifon/ReA22A54 F%,
DYPREV TN TUMBEUHET PO VE T — MELAZKRETHFT L2 & {LAT
D, POREBEFBREL TV LZWHRPIGERL, RELATHHRICO VTR, A7
A FLOFDNBEEMBEORAF— TV DOHMNE TREFHKICEEHEL 2

$tbofiTit., BAREERE¥S. MAPWRR (MVMS) ARHEY © X 25 8EC
EITWTTe, REKEHZVRBEESEEOX v v 7, U, KRR EDEEREDOER
L EHMEMI (polyploid) DAEIIOWTHE L2, FAMEREIC OV TIX 18200
i, EEMEARC DTt 15 300 D3 E P HIMIM % 54T L 720

11. FskEHE

EALEAT IR, BB & RV BERE & R KA S oW TopIrTERIE, BEL.

MAPa%h, MERFOMBME K., HHEEMBOIZ OV TR L, SBOME X LEAMICE

AL7Z,

REARRELATHMBEOHBREICOWT, 74 v ¥ v —" Exact probability test # 4l
—g—



kb, VAEATIEEE L PR EATIEMN S L BB LU EROREERER{T-
PARS

BERYEOREEREERE I OVTOHER, GESOHERIEICH Y, REHR
BERTHAHBOBEEHS 5% Ktk B, 5% AL 10% Rifi 2 EEE. 10% D L2BH%
& L7z



[ERB L UEZE]

B L B REESITOER% Table 4 12/R L 720
DEB% JIX T 24853 & 48R L /- B A HIBEH (0.1lmg/nl) CBVT, 4
WHR OO RBETITATE R P o 2225, PRENL L CERBER TR, Ratoft
REBLIUBEEAROBRICOVTIESETH 572, 2B, 24KHLEDDEB 0.06 mg/
ol DBETHE, 74 v Yy —ORECIMERFOLBEEICFEE (p=0.00364) 7%
bt FOHERABTHY, BREF— 5 L OLES L UREE S OHEHIEClIaH
Elx ol
AAHNEYE LRI & DRI DER % Table 5 IT/RL 726
DEB#% A T SOmix FFET B L UFEFET T oREMAE L - FBEFIBVT, wTh
bYEENEERE L L CEELAMBOFERICOWTIIRETH o 2o 2B, SOmix FEFF
ETD0.65mg/nt NDJETIE, HEEMBOLEEEICEEZE (p=0.0189) HA LN
2, FOEERI2ZS%THY), BRF— LU BBL URES DY EXRETIIRE L %>
726
FEtExd B & UTHW - EHFETO MC AIREE, B8 L U S9mix FFET T? CPA LEET

b B s A EASHR (cte) Ry RYINT (ctb) 4 EOERFE 2 D 2HIBEXEHEECHRE SN
120

[

=ul
Sowad

iy

14-VZFNRYE G, EEECBT 524850 (0.03~0.06 mg/nl) B L UF 48850

H (0.03~0.06 mg/nt) DEMEIFEIZB VT, CHL MICHEBAROHERE LEHMEMA
’i‘?ﬁ’?&? Lo A

¥ 720 RBNEEILED SOmix FFET (033~130mg/nl) B L UIEFEET (033~1.30

mg/ml) DVTHRORIAEMFIIBVTH, REEOHERTE PLELEAMROFRIER LR
HHENRNo fCo

#-> T, DEBIZ, LRENHREMGT CREKRELFRL LV EER L



[4F 5 ¥ H]

FABOEBICH ), HROGRUCEEBECRZTREV DL FH LR o 2F
RE R ARG E 2 b D& BLIE % h o 720

[3C fik]
1) BARBERESS - MRIAWRABROBSE LFEYRHIC L 2 REHKRBET P T X,

HAEEIE 1988
2) AfE % B (WED REAKREABT—sE, =N - T4 - —$, 1987



Table 1 Inhibition of cell growth treated with 1,4-diethylbenzene (DEB)
for 48 hrours by direct method in CHL cells

Concentration Cell growth (% of control)
of DEB
(mg/ml) Average
0.00 100, 100 100.0
0.04 103, 101 102.0
0.08 52, 96 74.0
0.16 5, 11 8.0
0.33 1, 15 8.0
0.65 87, 85 86.0
1.30 88, 105 96.5

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with 1,4-diethylbenzene (DEB)
for 6 hours with S9 mix by metabolic activation method in CHL

cells

Concentration Cell growth (% of control)

of DEB

(mg/ml) Average

0.00 100, 100 100.0
0.04 92, 100 96.0
0.08 99, 87 93.0
0.16 97, 97 97.0
0.33 104, 98 101.0
0.65 87, 102 94.5
1.30 41, 4 22.5

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 3 Inhibition of cell growth treated with 1,4-diethyibenzene (DEB)
for 6 hours without S9 mix by metabolic activation method

in CHL cells

Concentration Cell growth (% of control)

of DEB

(mg/ml) Average

0.00 100, 100 100.0
0.04 93, 96 94.5
0.08 100, 103 101.5
0.16 %0, 100 95.0
0.33 100, 100 100.0
0.65 9%, 106 101.0
1.30 %, 104 100.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 1,4-diethylbenzene(DEB)** by direct method

Concent- Time of No. of No. of structural aberrations 3) No. of cells 4 5)
Group ration exposure cells 2 Others with aberrations Polyploid " Judgement
(mg/ml) (hr)  analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Comroll) 200 6 0 0 0 0 1 O 1 1 1 ( 0.5) 1 ( 0.5) 025
Solvent™” 0 24 200 0O 0 0 0 0 O O 0 0 0O (¢ 00) O (¢ 0.0) 050
DEB 0.03 24 200 0 3 1 3 0 2 O 9 0 8*( 4.0) 8* 4.0) 0.13 — —
DEB 0.06 24 200 6 0 0 3 0 4 O 7 0 1 ( 0.5) 1 ( 0.5) 0.63 - -
DEB 0.11 24 0 Tox Tox
MC 0.00005 24 200 9 43 104 4 5 6 O 171 6 07 *( 48.5) 94*(47.0) 0.13 + —
Solvent” 0 48 200 0 1 0 2 2 2 O 7 0 6 ( 3.0) 6 ( 3.0) 0.38
DEB 0.03 48 200 2 0 0 0 0 1 O 3 0 3 ( 1.5) 1 ( 05) 0.88 — -
DEB 0.06 48 200 0 0 0 0 0 1 O 1 0 1 ( 05) 1 ( 05) 025 — —
DEB 0.11 48 0 Tox Tox
MC 0.00005 48 200 S 34 87 9 2 10 10 157 19 80*(445) 86*(43.0) 0.75 + —

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome
break, cse : chromosome exchange (dicentric and ring etc.), f: fragment (deletion), 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, Tox : Toxicity. 1) Acetone 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 analyzed in each group. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

* : Significantly different from solvent control at p<<0.05. ** : Purity was 97%.




Table 5 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 1,4-diethylbenzene (DEB)**
by metabolic activation method

Concent- S9 Time of No. of No. of structural aberrations No. of cells 8 5)
Group ration mix exposure cells 2 Others with aberrations Polyploid * Judgement
(mg/ml) (hr) analysed gap ctb cte csb cse f mul " total TAG (%) TA (%) (%) SA NA
Controll) 200 60 0 0 2 0 2 O 4 2 2 (1.0) 2 (1.0) 013
Solvent” 0 - 6-(18) 200 0 1 1 1 0 1 O 4 0 4 (20) 4 ( 2.0) 025
DEB 0.33 - 6-(13) 200 1 119 0 2 O 14 1 5(25) 4 (20) 1.00 - -
DEB 0.65 - 6-(19%) 200 0O 1 4 1 0 0 O 6 0 3(15) 3 (15) 1.25%* - =
DEB 1.30 — 6-(18) 200 2 0 0 8 0 4 O 14 1 6 (30) 4 (2.0) 0388 - -
CPA 0.005 — 6-(18) 200 i 01 4 0 3 O 9 1 4 (20) 3 (15) 0.63 - =
Solvent” 0 + 6-(18) 200 4 1 2 0 t 0 O 8 0 8 (4.0) 4 (2.0) 025
DEB 0.33 + 6-(1%8) 200 0 0 01 0 O O 1 1 1 (05) 1 (05) 050 - -
DEB 0.65 + 6-(18) 200 1 0 0 7 1 0 O 9 1 S (25) 4 (2.0) 0.13 - -
DEB 1.30 + 6-(8) 200 O 1 0 2 0 O O 3 0 2 (10) 2 (10) 025 - -
CPA 0.005 + 6-(18) 200 11 70 164 2 2 7 10 266 4 123 %(61.5) 123 *(61.5) 0.13 4+ -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome
break, cse : chromosome exchange (dicentric and ring etc.), f: fragment (deletion), 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. 1) Acetone 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 analyzed in each group. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

* : Significantly different from solvent control at p<0.05. ** : Purity was 97%.
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Fig. 1 Inhibition of cell growth treated with 1,4-diethylbenzene
in CHL cells
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