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Single Dose Oral Toxicity Test of 1,4 Diethylbenzene in Rats
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- Table 1 Mortality and LDso values in rats after single
: administration of 1, 4-disthylbenzene

Sex Dose . No.of Mortality LDsevalues
(mghkg) animals (mgkg)

Male = 2,000 5 05 >2,000

"
i
I3
x
3
5
H
3
"

Female 2,000 5 05 2,000
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8) FIARFRE (Table 4, 5)

PR T R S SO, /PO R S 4t
750 mgfkg BOIOHEFIED SR, TOMOFR
i, HEBLEFZVISAVESEAORETE
f.

E&ﬁﬁLLﬁ%?u BEIhAFRERSBEREE
PrvhrdhiviZPENORECH 7. WBETF 150
mefkeBETER LTS L RO SBSITEClt,
&ﬁ%ﬁﬁ%@%@ﬁxwéﬂaﬁﬁﬁim%men&
bR A

KBRORIT Lok 750 mgzkg??@ﬂ&?&-ﬁ- 15D BN
D55, HICHE L b IR R A0 6 1
7= Fh, MECTEAENES bRt o, BERO
BIELE RO NASER 2 Con{batEs s .
IR F Y B o i B & IR Ol
30 mp/kgBE TREIE 280, 750 mykg BCHERE IFITSH D,

IO L, BOTS0mpkelED 1FICHIRE L 2D

ia
R

Table 1 Blood chemistry of male rats treated orally with 1,4-diethylbenzens in the combine drepeat dose and reproductivef
developmental toxicity screening test .

Dose level - Omglkg - 30 mghks 150 mgkg 750 mg/kg
Ho. of animals 1z 12 12 12
T.protein(g/dl} 574+ Q.15 565+ Q.17 5A1LE Q09 601 Q.15 **
Alburnin{g/di) 3414 0.09 341£0.15 L3432 014 3.71E 0,18 #%
AlG 146% 0.07TN  1.524: 0.10 . 150k 0.06 162+ (.13 +=
Glecose{mg/al)y’ 153k 15 141% 10* 146X 16 - 136% 13w+
BUN(mg/al) 120+ 0.6N 125+ 1.6 136+ 21% 138k 1.8*
Creatinine(mg/dl) 062+ 0.05 0.64- 0.06 0.67E 0.06 0.814 010 **
T.bilirubin{mg/dl) 0.09% 0.03 0.09x 0.04 0,123+ 0,03 016k 0,03 **
GOTUA) 46 TN 46+ 5 42k 12 45+ 14
GPT{UM 17+ 46 18+ 8§ 234 7% 25k 5%
Gamma-GTPU/) 2904 3.0 04 221k Q.5 ** 21+ Q5%
Potassiam({mmol/) 4.72- 022 5.01£ 020 ++ 430+ 0.26 5.13x 020 #*
Chloride{mmol/T) 144% 09 10562 12 % 10504 14 163,31+ 0.5
Calctum(mpg/dl) 9.50+ Q.16 9.33L 019 * 0.50% 0.20 962 =017

. Lphosphate(mg/di} 5.86% 0.22N 5.664- 0.33 587X 0.2) 5.67 = 0.46

Values are expressed as Mean=3,D, .

Sigaificantly different from coatrol group; *:P<0.05 *#:P<0.0l
N : Non parametric analysis
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LRSS b his T4, HO0meke RO
W TFEHREPRD SR, ToOl, BEOBELSES
SR ORMEFRENL - R ME, B0z

LoEedRR s L. FSRTO2RETCOBEY -

1T, FEOHIL - S8 - BAUEHMAE & ko
M - AREE, JBONE, Ho<wr o7 7 -k
B, MBEAR LOERRRS R,

2. EmREsHH

1) TR&LURBAEE
ZRIZ, 750 mgikg TR EIMBRELZELTNTOR
TR L7, 750 mefy TR HBATR RN T,
CRRBERNTUTH o7, Fihi, HEHEBITF150my
keHOLRRY LBOSFTHRIEL, 30 mgkgdt Tk
1260108 (83.3%) , 750 mg/kg ETHE1157 108

909%) TRV L. HESBETE, wILokd
(F1Z4~ 5B OMFRHER L, FHEFEHICERLHED
Shadal, N .

2) SHBELUHE (Tables) ,

SFHERABCREFHBZEI LY, BES, SHEsl
TCRABCLHRBE M-<TENEZZID A,
fo. MEIRMAMITIE, AEEEO23HC AR TI50 mekg B
Ti22.08 LEICEL, HRAZHFTEENBOLR .
%o, ERAREFRIE, HFRFCHET750mgkg B0
TR LT, 30 mykeB CRIBERICISTHEE LIS
BAEREFELAD, BT CrLRBCLA R
LEZEEORFY EEILN, Lo IBYRIINEE
LER Do L

Absolute and relative organ weights of male rats treated orally with 1,4-diethylbenzene

Table 2
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose level O mg/kg 30 mg/kg 150 mg/kg 750 mg/kg

Neo, of animnals examined ’ 12 12 12 12

Body weight & 377429 381k 22 3854 26 350+ 19

Absolute organ weight
Thymu (mg} 383+ 71 360+ 75 405-t 144 344+ 85
Liver @ 11.804 1.48 11,77+ 101 - 12,084 1.39 13.95% 1.06 *=*
Kidneys ® 2.41% 0.18 2,50+ 0.23 2,76k 0.31 ** 2.64 0.18
Tesles [1:4] 133+ 0.16 341% 021 346k 0.23 325012
Epididymides  (g) L2401t 122+ O.IL 1194 0.08 LLEE G5 »*

Relative organ weight
Thymus (mg%) 101.942% 20.065 96.869 + 20,606 105.184+F 37.277 95.465% 20.538
Liver (g%) 3.119% 0.215 3.083x 0145 3,128 0,178 3.889+ (.168 **
Kidneys . {g%) 0.641& 0.040 0.678+ 0.049 0715 0.064 ++ ' 07371 0.047 +*
Testes &%) 0.887+ 0.076 0.896 0.079 3.9014& 0.089 0909 0.055
Epididymides g% (.33 & 0.040 0.322+ 0032 - 0.300F 0.025 0.309+ 0.029

Values are expressed as Mean+85.D. _
Significantly different from control group; **:P<0.01
Table 3 - Absolute and relative organ weights of female rats treated orally with 1,4-diethylbenzene
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose level 0 mgfkg 30 mg/kg 150 mgkg 750 mg/kg

No. of animals examined 12 9 12 10

Body weight ® 255k 15 248% 16 254+ 25 246+ 18

Absolule otgan weight -
Thymus (mg) 221+ 47 246+ 33 2294 63 1684 34

- Liver ® - 9.80+ 110 9.09 1.08 10.08+ 1.71 1152+ 1,29 *
Kidneys () 175 018 1.67+ 0.17 L77£ 021 1,75+ 012 ¢
Ovaries (mg) 103+ 19 108+ 12 1134 18 1074 16

Relative organ weight g
Thymus (mg) 86.343F 16.596 99.2044 11.578 89,208+ 19.337 68.263F 12.400
Liver - (g} 3.848% 0.350 3.661+ 0.244 3.961 & 0.443 4,674+ 0337 **
Kidneys N & 0685+ 0,040 0.674% 0.043 0.6974: 0.050 0,712 0.028
Ovaries {mg 40,361 6,245 T 43412+ 3.448 44,655+ 7.095 43,605 % 6.379

Values are expressed as Mean435,D.
Significanily different from control group; *:P<0.05 **P<00]

197

43



T LR A N
g Y
LA .
. -

H
[

RERS i - SRR ESERE

3) HEROWEE, $Es L UEHRFE

WaRosEkETid, M (ED) blt}&?&‘.m
(§38) 2°750mgkgBNE INICHBENORT, 20
MRORERBEEN Lo, BEMN oEER, M
L ERIERED b WPk, BEROHRTIE, W
BROFSRFREIES & U 150mpke O & IFI SR
NiO&THo, BE AHOMBRTIE, MEROHEERS

- BLUTFROEHAE (B#E) MR sh.

a4

EE

1. RSt

FECHE, BEMMEELERThoBcBO D
Nadofz, —HRRECLERYERSOEBEIES S
hidor

HEICOWTI, 750 mghg BOREORSHME LU
ORI B T AT RER B b h, BRI E

BYHKZSOFEBLEZ b, 30 meke QRO MR
M TRD b R RE ORI AR E
AU VEFOBR2E{ETH - 2. BHRIIONWT
W, O 750 mg/kgBE TS 1~8FICRA L, ToO%iE
WITHINER LA, B30 mghkgfEic B v THHRISA 6
2IRTEA LD, ABEKEELTCED LBtk
Z{HBYHES OBBETRRTIEL ii%‘x. 2% (Rrd
P
M FFHIRFE T, %&ﬁ%ﬁ&ffoﬁ,@iﬂb shi
Dotz MHEELFFRZ TIZ150 B X U750 mp/keBEC
RFESEL LU GPTEH OIS, ¥ 51 750 mg/ke B
THER, TAWTIY, ZVTFovBEFEYYAY
L v o¥m RECERASHRD N, FREIUERICH
TZHBMRAES ORBFTRS L. TOMl, 1508
YU 750 mefksBET 3 -GTPOWA, 750mefhe THETAGE
LN o AOMMERD G, CAbRHERY
ELAEETRZ, BERFCEI2BELTRT 2
hOLEELZLNRD T,

Table 4 Sommary of histological findings in mzle. rats treated orally with 1,4-diethylbenzenin the combined repeat dose and
reproductive/developmental toxicity screening test .
Doselevel (mg/kg) - 0 30 150 150
Na. of animals sacrificed : ' - 10 12 10
No. of animals necropsied 12 10 12 10
No. of animals ¢xamined histalogically 12 10 12 10
Organ  Findings T123 T123 T123 T123
CARDIOVASCULAR SYSTEM
heant ] (1z) (0 4] (19
infiltration/celiular -2 00 T e e - - -0 0 0
fibrosis -1 00 - - - - LI -0 00
HEMATOPOIETIC SYSTEM '
spleen ‘ (12} (0 (O am
deposit of pigmen -0 0 0 - - - . - - - - -10%Q 0
DIGESTIVE SYSTEM
Yiver (2 (D) 2 (10
fatty change -1 00 -2 00 -100 -0 00
swelling of Tiver cells | -0 00 -0 00 -0 00 -0 0 0
granulation -3 00 -3 00 -2 00 -1 00
lymphocytic infiltration -0 00 -0 00 -2 00 -2 00
URINARY SYSTEM ‘
Kidaey : (12} (10} (12) (10}
basophilic change - 00 -8 00 -9 00 -2 00
eyst -0 0O -1 00 -1 00 -00 0
deposit of caleium -0 00 -1 00 -1 00 -1 00
eosinophilic body -12 0 O 10 00 -12 0 0 -0 00
hyaline droplet -12. 00 -0 00 <12 0 0 10 0 0
tubwlar dilatation -0 00 -0 00 -0 00 -2 00
vacuolic change -0 0 O -0 00 -3¢0 -2 0.0
ENDOCRINE SYSTEM
* adrenal gland (12) (0 ) 10
vacuolic change -11 0 0 - - - - - - - - -0 © 0
NERVOUS SYSTEM : ' _
braln 1z {0 w " {10
dilated ventricle 100 -e D00

T:tumor  1:slight 2:moderate 3: marked

= benign #: malignant

() No. of animais examined microscapically at l.tusstle.
Significantly different from control group; **P=0.01
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BEERN, HO1508 EF150mgke B THROEER
EFAGHTERSENL, & 62750 mgkg B CHE
OEEEL LR EESHINLL, BTIiE, 750meg/ke
HTHROEZERESL JHENER LA, Thbo
o ERZERERDERESICER LA eE L o Rk,
Zoftt, HD750 mgkg BCRE LFOEZEEF BRI L
7=, BESIRERCERTIE b F L ok,

WEERFOHRTHE, EOT50mghgHECHRERD
BmsEO b, BEETIRIEIRE LT, FlEoER
1bd pviEjERsggE s h, SN, AEhil
FFRBREIRA D 6 v, PEROEIRIGEY I X
YRSABZEPFALRTEY Y, $EEDLNEHR
ORERBETH Y, 21 0EErH#E e Yoy
FREEFEDLARWI NG, EHARHTEICERL
ZEREEIONL. 2B, B0 1508 LT 750myke
DEREEOEMICEET S HRFTR B L U aEE
LB ohhdrois, XED LUHESRIL O 4]
th I CHBERT R CHERTRIORR L £ bha T

BAKIEAED b, AR L TR & gk
THZNWIERE, EBRRERSEOBEEZVWEOL
#FR o0, FOMEDLRLARFRELIE, wWith
DEBRYHRSCEEL L VWARBENRELEELS
i,
BroZridb, 14VIF NNy ErOEBERSK
IAEMNBERITEBIUBMEEZLZ N, BTHE,
150 mgficg/day B\ b R 5 CRBERS L FGPricteo#s
m, BEREEOHIF, 360, 750 mgkg/day 5 Tk
EEt, BERORSEmEmn 288, 7T
Iy, FVTFSrBIVREYVLE ORI, IED
P, FREROEN, FROBEls D IERA, A
¥R SRS S hi, BT, 750 myke/

day 5 CHEBENHMS X UTFRESOBNFBED L -

N, LEHFoT, ﬂ%@mﬁﬁfuxmynmw,#
TH150 mg/kg/day EHET SRS,

Table 5 Surnmary of histological findings in female rats treated orally with 1,4-diethylbenzen in the combined repeat dose
and reproductive/developmental toxicity screening test
Doselevel {(mgfke) 0 30, 150 750
No. of aninals sacrificed 2 9 12 10
No. of anirials necropsied 12 2 12 : 10
No. of animals examined histologically 12 9 12 0
Organ Findings T1I1I23 T123 T123 T123
CARDIQVASCULAR SYSTEM '
heart (12) ()] {0y (am
infiliration/cetiuiar -3 00 - - - - e -2 00
capillary protiferation -1 0 0 . - - - - - -0 00
HEMATOFPQIETIC SYSTEM
spleen . 2z} 4] (0 (10)
deposit of pigment . -6 00 -~ - - - - - - -7 00
hematopoiesis, increased -5 00 - - - - e - -3 00
thymus . (12) (@ (0 (10
hemorrhage -0 00 - - - - - - - - -1 00
RESP]RATORY SYSTEM
lung (D 0 o (0}
congeslicn -1.0 0 - - . - - - - - - - -
DIGESTIVE SYSTEM .
tiver 12 (9 (12) (10)

. fatty change -1 00 -0 0 0 -0 00 -0 0 0
granulation .20 0 -1.0 0 - -3 00 «1 00
extramedullary hemalopoiesis -1 00 -1 00 -1L 00 -0 00

peritoneum (D D) (® {0)
fatnecrosis - . <1 0 8 Y - - - - - - -

URINARY SYSTEM

kidoey ) €)] (12 4y}
basophilic change -1 0 0 -1 00 -1 00 -0 00
deposit of calcium -3 00 -3 00 -3 00 -4 00
tubular dilatation -5 00 -4 ¢ 0 -6 00 -7 0 0
hyperplasia -0 00 -1 00 -0 00 -1 00

T:timor 1:slight 2:moderate 3:marked

=t benign #: malignamt

0: No. of animals examined microscopically at this site. - Not applicable. -
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Table 6 Findings of delivery in dams treated with ,4-diethylbenzene and observations on their pups(Fl) in the combined
repeat dose and reproductive/developmental toxicity screcning test .

Dose level Omg/kg 30 mgfkg 150 engfeg 750 mghkg
No, of dams absetved 12 0 12 10
No. of dams delivered live pups 12 10 12 10
Duration of gestation(Mean8.D.) 21.330.5N 21505 215205 220:00%*
No. of total corpora lutea(Mean £S,D.) 175(14.61.2) 147(14.7+ 1.8} 178(14.8:1.3) 147(14.7+1.0)
No. of tatal implants(Mean=+35.D.) 165(13,81.4) - 13%(13.7x1.3) 171(14.3+14) * 135({3.5£2.5)
No. of total pups borm{Mean+58.D.) 149(12 441 4) 122012227 155(12.9+23) 124(12.4130)
No. of total live pups borg(Mean £8.D.) 149(12.4+1.4) 122(12.25:2.1) 155(12.9+2.3) 124¢12413.0)

Male 71{5.91:1.6) 63(6.3%2.3) ) 79(6.6122) S6(35.6123)0)

Female 78(65:1.8) D 59(5.9+£3.00 76(6.3£1.5) 53(6.822.9) 1)
Sex ratio (Male/Femaie) (0.91( 7/ T8N 1.07( 637 59) 104079/ 76} - 0.82( 56/ 68)
No. of live pups on day 4(Mean 8D )) .

Male 71 5.9%1.6) 55(5.5E3.1) 79(6.612.2) 40(4.94+2.4)

Female 76 63X17) 48(4.8%3.2) 75(63E15) 66(6.612.8)
No. of dead pups bom{Mean£3.D.) ' ] 0 ¢ 0
Gestation index (%) 2) 100 100 00 100
Implantation index (%, Mean=£8.03.} b) 94,41 56N 94.5::13.5 .962% 59 91.7+15.3
Delivery index (%,Mean£3.D.) ¢) 90.5%8.6 88.7+15.7 904:£11.8 90.8+£10.7
Live birth index (%,Meant5.D.) d) 1000300 100.0£ 0.0 100.0% 0.0 100.0% 0.0
Viability index on day 4 (%,Mean+£5.D.)e}

Mzle 100.0+00N 87.1£31.9 1000+ 0.0 86.2:114.5 **

Female 979550N 88,0316 9884 4.1 9724 3.5

a) : (Number of females with live pups / nurnber of pregaant females) x 100

b) : {(Number of irplants / number of corpora lutea) x 100
€} : (Mummbeér of pups bom / number of implants) x 100 7
&) : (Number of live pups born / number of pups bom) x 100

&} + (Number of live pups on day 4 afler birth / number of live pups born} x 100

f) : Includes live pups died before observations
Significantly different from contrel group; *:P<0.05 **P<0.01
" N ; Noa parametric analysis | :

2. SmREEE

RS L USRECERDHREEORBURD LR
P, EEEEETL, WTELOED IFT4~-5A0ERHY

FFL, BRpEIRSoEBRED Lol S

BEECRIROSFERICSHR L, HiElRo
HERETEHERERERVTR LBEEETH D ESR
REROFRR L EL b, HRHMTHE, 750 mgksiF
THRBEO IR ELT20H ELEACEREL £75,

My y R GAEIEN  FTY211~2248) L H

L TERR o, 750mgks BETHED 4B EFEFR
LA, BTHARRLIERTEERL, SHEUR
FENEWLDEFELL, Eiz, HEROKELHE 4
B oML, EER, BURLLUWE 489
HE L PR HERSC I A PREED Sh o,

BEDZEde, 14V IFNrErick DD
&RECRIRTEEB IURBHORE - BHEICRITTE
/L I50mpkyday RS X o CH RO ORT, EEH
B3 & D 2750 megfkgiday LHBTE RS,
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1) Govt. Reports Amnouncements & Index, NTIS/PB 89-
215776 (1982).

2) C.G.Shayneand and S.W.Carrol,"Statistics and Expeti-
mental Design For Toxicologists,” Telford Press, 1986.
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Reverse Mutation Test of 1,4-Diethylbenzene on Bacteria

" OECDEVFb#WHZ LM ri R 2 RURER R0
—RELT, 14 TVIFANRVELZONT, A
“WABIRERERSERL YL — MECY D ERLE,
REWE LT, Salmonella typhimuriom TA100, TAL535,
TA98, TA1537 3 & U Escherichia coli WP2 uvr A ® Blv,

ARREARITERED X oftahEitbEovwIRy,

0.5~5000 pg /7 V— FOREET, FRBIARTER
BTHEMNED SRS, BEiEES L oEn
FEHEEOWTRS 2441~78.12 pg /7L — FORET
REBEERLS.

FOHER, FLTEERELL-FEBIIBVT, B
WiSEEORER L D, WThoRETiERERa
Ta—FoENFED R E ol lhs, 14-FT
FOARYEVE, BNEHBREB W CERERLE
Lirw (B LHES AL,

‘ ik

| URER) _
Salmonella typhimubum TA100 -
Salmonells typhimurinm TA1535
Escherichia coli WP2 uvr A

Salmonella typhimurium TA9S -
Salmonella typhimuripm TA1537

S. typhimurium DAREPRIZIO7SEHIBKT AV &
CEHRE, AV TN TARED BN Ames B2 645

5&Z5 1. .

E. coli WP2 wrA FREE1979465 A 9 B IS R4
moOBEHEEELI S 05 ST

e, ~80CL T CHlgEFEL ™. ,

REUIELT, —a— kMY I ¥ 70 ANo. 2 (Oxoid)
FANLLERERRECEHLERL, 37C, 11~128
FMEERLSEEL-LOZREEEL L.

(#5DET) .

LA-VIF ¥ EY [CAS No 105-05-5) &, 5F
2 134.22, HH0.862 OEEEHONETH L. M
97.0% Db @ (O v bEF 140819, HL(R0ENE,
My 25 VI FNREVIBET) 2 AEE
TEHEr oSS BEYEE, FHENETH
BLTHRERE L.

14-VIFARYEX G, TV (0y bES
DSR3251, FIEMBETEER) £BVTS0mg/ml & 7%
LZYGUREELAE, FEETECSE22WLITE
RLAbo®, EedriishBicRvi. 28, BN
HizoT, AESIUTVLERERTbEPo L.

HABOMEICEY o T, BEFMERICPVTI4 YT

FRANREYOT P BEPCOEERRBET»
oo Thbh, FERS L UReERERBICBTAL
B (260 mg /mi) B X CBERFE (2441 ug /mi
mﬁrm:owc, EREREETCERLE, T0&
B, MERBIFMICBT 2830 ¥ TV 0oFHEEE,
FThEh HE (0B M) @?ﬁn\_ﬁi:c 008X *
95.0% Tho .

T, FRECCHWERREIZ2WT, SHAIE
RBEToRHR, 1812 ng /ml BHOE BT TEIRAF
KxbL, 102~104%, 7o, 2441 pg/mlBHE, 999
~ 2% CHal-, _ ‘

VEOERSL, 14 TVLFLRCFriz7E b rE
BWHTREETHY, T-AEERORBYEOSE
iiﬁfm@ﬁ@ﬁlﬂ?ﬂkw% Z EAHER S Nz,

(i EeR)
Heywi-BHSBSEES L UF2oB 3l To s
THb.
AFR2 70N T LR (J:%‘&;é(#k))
SA - : TIEFF U7 A (RCAiaE T3 0k)
9AA 19-FIJTZUYY. (Sigma Chem.Co.)

2AA 12T/ T7 Moy (FINMETEGD)

AF-2, 2-AA I3 DMSO (FIOGHEZE T 80kh)) B L A
bOFE~20CCHHEEEL, ARBEALS. 9-AA K
DMSO 2, SA FEERKICERE L T o v,

(3345 & OF SO SBBOIERE)
1) by 7PH— (TAE#A)

TROKEE (). BIU M) 2FEE 101 OEET
BELAE.

(A} 757 }TH— (Difco)  0.6%
BLFrU oA 0.5%
®B)* L-EAFI 0.5 mM
R ot 0.5 mM
* T WPZ BITHL, 05 mML-F U TR T 7 ARG
3R AR :
2) Srkitb

Bz, HiEEBEEORELEREREH VR &
B, BERdLhodRIETREOEBY Tha,

BEEE~ 2 % 27 AT 02g

| YRR I 2g

UBERE_AU DA 10g

D/BAETVESTAF MDA 35g
7w il B

TFhI—2A 20g

KT b7 H— (Difco) 5g

fémmmco/ﬂmmﬁa‘g;‘-b 30 md THLTEDHT
&HA,
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3).S9EH (1 mHTRORSEEL)

Sgrx 0.1 mi
NADH 4 gm0l
Hk= 739 A 8 4 mol
NADPH 4 pmol
By ra 33 prmol

0.2M J EREUE(pH 74) 0.5 mi
FhA—2-6 B2 5 pmol
* 1 7THE# O Sprague-Dawley RETF v P E T x ¥
MEF—EBE LTS, 6V T TRV (BR
DHRES CHREFELUCHERLA S (3
I—7Y@ER)) THRW:.

(AR

FU— bEFRWTC, EEED L UHLBEEAER
Lo TREETo 7. '
ARBERIC Ly VT A —2ml, BERHERAEK 0.1
ml, VR 0S5 ml (LEREMERBUC B VT 89
B 0S5 m), HMEEK 01l m! *EBEL0b a5k
FRHRECHLTED R, $7, SRR LCHBDE
HEEOAD Y TE Y, TARNEOBENEY
MEEEHwE EREFET L 0BHTRPEOEHK
B X UREEE Table KR LA E8E37C T8RRI T,
HLAFREou_—-BEEEL, TREFALLOFEHHE
Ytk REdogECO TR, BE
MHAZVWREFEARETC, EXEOLOREORE
PO L.

(| H]

BwisHEokEED I &, ED LOBEROER
EHHVWRARHBELECDWT, HBYELEET
AR BT AERER o - HH, BEYED
Fhick-LToEU bcEml, o, TOEMIER
Bed 5\ ARKTENZD b REBEE, UBHE
WMERARBREBWTERES2ETE (BiE) &
MEFTZZEELE.

RESLUEE

(R MERERAER)
14-PLF Ry EZZD2WT, 05~5000 pg /7 —
b OBATEBRERMLA-E IS, BERES LR
AR E b, 50pg/7 Vv — MEETHEEEZ RO L.
TIT, FREK BT 2 RBAER, S00Qug/T V-

R LD RRARLEEEORES b AR O 78.12
“ugf7l—bEL, SRHHEEZHRETAILELL
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R Table 1, 2 KRLA. 14VIF NN ELC
DWCHEOHBHETHRERLERLL, 2BOREY
BLT, Bui-sBEROoREHOE RS, ABHEHELE
DT BLTh, HREFRO S5 BRETEO1E
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Table 1 Results of reverse mutation test (I) of L4-diethylbenzene ** on bacteria
Wilth (+) or Test substance ) Number of revertants (number of eolonies / plate . Mean + S.D.)
wilirout (-} dose Base - pair substitution ty - Frameshifl type |
59 Mix (g folate) TA100 TAi535 WP gawrA TaUs TAL537
0 ur w3 ous| 16 1 A fu 412} 2 o2 o6 5 6
" {use 42) ¢ rex-a2 ¢ 12x sy ¢ a1k a0 (61 0.6)
2.441 8 16 107 | 20 20 w8)w 7 16| ¥ 15 1] e .5 2
(e 337y . ¢ 9 12y ¢ 17x 15 ¢ 19+ 45) {6 26)
4882 w2 103 & | 18 235 18| 24 15 | 26 23 16} 6 8 8
' ~ ( 93% 7B { 20& 29) [ 22% 62) {23+ 3.5) (7% 12)
9.765 127 134 121 | 16 12 18| 14 14 M| 2 19 w]| 2 7 1
{1271 65 ( 15+ 303 (_14x 00) (19t 3.0) {( 5+ 29)
somix |- 19.53 wr 88 2| 1w 15 |z 4 ual w4 2 ul| s s 2
1 ‘ ( 94% 63) ( 12+ 263 (19 40) ( 16 5.9) (6 33}
S 39.06 27+ T8 694 54 D+ 104 12¥ 18% 154 10* I11% 13¥ 4 &+ 44
{585 1) ( #% 263 ¢ 15% 309 (i 153 (5t 123
78.12 S9* 99+ 60 L1t 2% )1 3« g+ 7+ 5+ 1g*r (74 0¥ o0+ 04

(T3 228} { 5+ 55) (3% 35) ( 17+ 153} {0+ 00)

o 122 w3 125 iy 12 18| 12 18 12| 28 2 22| 13 13 17

(1202 643 ( 16% 323  ( 14% 33) ( 36 440 ¢ 14% 13)

2441 90 9 1057 13 15 23|21 14 13] 26 2 16| 23 16" 14

(98t 75y ¢ 17x 533 ¢ 16t 4.4 ( 23+ 58) ¢ I8t 4%)

4,282 me wae 9| 2 17 1| 12 4] 2 2 M| 1 W

(dos: 873 17+ 453 ¢ 15& 3.0 { 98+ 3263 ¢ 12¢ 25)

9765 0 ud wo| 17 17 12| 17 6] 2 4 x%|zm u v

10 95y ¢ 15t 29 (16 153 ( 40% 323 ¢ 2+ 20)

$9Mix 19.53 0 97 4| 19 1 s| 2 24 1w @4 45 wla2as a2
(107 143y ¢ 13+ Ta)| (22 235) { alk 40y ¢ 24t 23)

) 39.06 U3 106 119 | 16 14 1L | 9+ 9% 64 35% 274 404 3¢ 9¢ 104
(183 653 ¢ 14+ 250 ¢ 8+ 17) - ¢ mx s8] ¢ 7+ 38)

78.12 120+ 102+ 1064 84+ 11+ 14N 34 S+ g 27 JWH 264 @* g+ a4
(l9r 95) ( H+ 3.0) { 5% 25} ( 27+ 06) (4% 453

Positive  } Cliemical AF2 SA i Y AR2 SAA

contral Dose (it g fplate) 0.01 05’ .01 0.1 © 80

859 Mix () | Number of 609 641 675 [264 260 279 [ 124 115 130 | 227 254 205 [2561 2298 2525
colanies / plate ( 642+ 33.0) ( 268+ 10.0) ( 123+ 7.5) { 229+ 245) ( 2461+ 142.6)

Posiive | Chemical 244 244 _ 244 24 244

control | Dose (u g fplate) L 2 10 " 05 2

59 Mix ¢+ { Number of 64 648 666 [215 187 173 {4536 615 645 | 162 129 114 o247 205 22w
colonles { plate ( 6501 232) ((192+214)  ( 599563 ( 135% 24.6) ( 226% 210)

AF2: 242-Furyl)-3-(5-nitro-2-furylacrylamide .  SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminoznthracene
+: [nhibitton was observed against growth of the bacteria.
++: Purity was 97.0 % and metadiethylbenzens (below 3%) was contained as impurity.
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Table 2 Results of reverse mutation test {(IT) of 1,4-digthylbenzene ** on bacteria
With (+) or | Test substanca . Number of nts (number of colonies / plate , Mean % S.D.)
witkout {~) dose Base - pair substitution ty| - Frameshift ype
8§ Mix (u g /plate} TA1G) TALI3S WP2uwrh TASS TAISY?
0 146 142 138 Hig 146 14 19 21 21 12 25 I8 9 10 7
12+ 40 { 16 253) { 20+ 12 {18 65 {9+ 15})
2441 135 135 158 8 13 8 19 14 12 18 18 19 7 1 5
{ 143 133 {10z 29) . ( 15+ 36 { 18E 0.6 (7 15)
4.882 130 125 133 15 11 12 20 16 25 18 20 16 3 3 11
( 1294 4.0) { 1% 21) ( 20+ 4.5 ( I8+ 201 { 6% 42
9768 118 127 102 9 16 i1 23 6§ 15 14 9 16 5 3 A4
{18 12.1) {12+ 36) ( 18+ 44) ( 13+ 1.6) (4% 10
SOMix 1§53 1ol 20 o8 9 7 11 14 11 24 19 14 18 3 3 &
(x5 (9% 20 { 16+ 68 {17+ 2.6) { 54& 0.8)
() 38,06 5% 8% 264 4% o+ 0% D* 154 54 10* 9% 6% 2+ g 64
[ 16 171) (3% 3.1 { 7+ 76) (_ 8+ 2.1) { 6%+ 33)
78.12 g* 0= 94 0% 9+ 0¥ 0+ 0O+ 0Of 0+ S5% {14 7+ 3+ 74

{ 0+ 003 0% 0.0 i .03 40y [ 54+ 553% { 6+ 23)

0 158 157 163 16 14 16 22 19 16 32 31 24 13 14 - 16

) (159 32) ( 15+ 120 £ 1k 3063 { 29% 44) {_16% 23)

2.441 21 119 119 4] 11 9 -1 19 11 20 19 20 [ 6 1
. (1204 12) ( 10+ 12 { 13+ 57) ¢ _20% 06) (6t 06)

4.882 117 116 109 16 12 13 18 2% M 21 i 24 12 6 4

{ 114 4.4 (_ 14+ 21 { 2% 8.1'} (_24% 30) { T+ 42

9.765 90 110 105 |- 14 12 18 20 2 16 29 26 19 4 5 2

. { W5E 3.5) { 15+ 3.1) ( 20+ 353 { 25+ 5.1 { &t 2.8

SoMix ' 19.53 102 116 112 14 13 I . 32 21 M 27 24 2B 5 [ t2
{103 72) (_13% L3) (28 40) {36+ 21 (8% 38)

{+) ' 350.06 ) 108 96 94 10 11 15 19 i7 21 18 33 - 27 1 g 5
(Wt 16 124 2630 (19 300 ¢ 26x 75 £ 6% 15)
78.12 Sl 93+ 93 13¢ 31+ 104 2% 16+ 144 124 (0% }174H T+ 74 74

o4 36 ¢ ux psH ¢ 14: 20) ( 18+ 36) {7 00}

AF2: 2-(2-Fury])-3-(5-nitro-2-furyDacrylamide . SA: Sodium azide, 9AA:J-Aminoactidine, 2AA: 2-Aminoznthracene
*: Inhibition was observed agsinst growth of the hacteria. .
*4: Purity was 9.0 % and metadiethylbenzene (below 3%) was contained s impurity.

. Positive  { Chemical ARY sa AP AFZ JAA

control | Doso (ugiplae)] 0 0.5 001 01 50
i S9Mix () | Number of 71655 4 [291 265 314 [ 149 152 14 | 716 692 732 |pose 2544 2120
{ colonies / plata ( 690+ 3050 ¢ 200+245) ¢ 138%2L1) {_Fitt 200) {2551 +:4255 )
; Positive | Chemical 28A 2AA 284 244 244

} control | Dose late 1 2 10 0.5 2 -
; 59 Mix (+) | Number of 645 840 869 1291 253 255 |04 35 ass |33 3 380 {2 2 am
E | colonies 7 plate (7sst12183) {266+ 714 (4xass  (c3eex 231y ¢ 301% 105
£

]
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In Vitro Chromosomal Aberration Test of
1,4-Diethylbenzene on Cultured Chinese Hamster Cells

OECD B LW A T EM R R 2 EHHEEHEEO
—RELT, |4 TVIFNNRIE S OEEHRRICRETT
LRI E R T FET A0, Fyd4=—X 1A
R & —REAR (CHLAIU, ITCHL &85 5)% AV TEER
ERYaHRETRREERLAL.

BEEARETHRICHVARETHET A0, HRH
IR R T o L L 25, EHEEICE T 54550% O
EE R RTIEEIR I mgml TH o -, —F, NHE
Ak O Somix FE7E T2 B4 240 50% HBMIH 2 73
BEEI1.10 mg/ml THo7z, T, Somix FEFET TH
130 mgfol (10 mM) OBEICB VT H50% &2 51808

HhEEES Hh ot #oT, REFRFHBICSE

WT, EEETE 0.1l mgml, SBEHEHEIEETIE I0mM
EAHET S L0 mg/mOABBREL ThThEREL
L, +@ 12 DEEEPEE, 1MOBRETERELLT
Hw7:, '

BEiEEIC LD, CHL fI % 246535 & OF 4B RGALER
L4 8, BEMBRED 0.11 myml TR
BB ESITRTE ho 2%, FOMOMEBEICEW
THBEBFDEERE PEBMER OB RERILRD 5
hadol, T, AIEHEEEO OmMixFETBLY
FEETOVWTLOBBELE BT, RtadofE
BELESEAROFIREFNEIZD bh o i,

BEDREELN, \4TPIFARIY G, AO%HE

LARRENTT, ARENOCALERCRBAREE

FRL2WERRLL, )

ik

1. EE L =ARE .
D Y37 (JCRB) A5 AF (19884

20, AFTRIBHEAMR) LFrdo—~X - NARS -
B3 CHL MR e, SREAN 00N THRECHY
7::. .

2. BEEBORAH

HRITIE, 4-fRmiE (FCS:JRH BIbSCIENCEs,
Oy FES102073) % 0% HEMLEA =70 MEM B
EEEF AN, :

3. Mo

X1 B CHLMEZ, BEEE Sml 2z ANLT 1 v
Y2 (E 6cm, Coming) iHEZE, 37T O C A r¥Fa
N—F — (5% C0:z ) FITHREL L.

HiEETH, RSSO B IR E L, 2485

M3k U4sERRELL. T4, fEhEbEcll, 8

s B 12 59mix OFEET B L UEERET Tokfa

L, AERTHRERXEREE TS 6ICISRSRL
7. .

4. WEHHE )
LA-PIFARvEY Q& NG VTR

>, CAS No.: 105-05-5, 22 FEE 40819, EL@ED
BE, HAR{EZIEBESRME 1, BEeZPEE

T, K, FRFVANEFY K OMSO) KEE, TET
 VRTE, SFRCHl, HTFR13422, HET0% (T
HMELTAYPIFAREFINT), BE— -

42.85C, WHREGEIKE 5690 OFHTHL. FHho
FERICETIBHIIEOhR ok, BEG (7
b ) COLEEHRBTE, 0.02441~260 mg/ml DIRHE
FE AR RIIEETH o 1o

5. HIEMEDOEN

e G OBRIL, FRHOOYFo k., BT}
> GISGHETEd, Uy FES  DCKIS9Y) AW
7o, BEAPEBCERLTEEERREL, 2WTERY
B CIERA R L THEORE OW B TN & e
L7-. B ERaEiL, £ToRBEBVW TSRO
05% (vv) IS B X3 iz . RedRERRoEE

®H L UCRBFELECBVWABREREERERON

RAEORER, TRCFAEREA (EHEEFRNED
85% BlE) ofiTH -7,

6. HPHREIMGIRER C & 3 IBRENRE

BEERERRCAVIEBRYHOLHBE 2 IET
18, EBRnEOMMMSRECRIZTEETENE B
Essh 8 o> CHL MBS 149 2 HEREINRI/E RIS, MRS aE
BwReEt (Monocellater, AV ¥ NARFETERR) 2H
WTREOMMEZIL, REYTLEEOBENR
BridsigemoktdoCiRES L.

FOBE 1ATITF LAY YT DH50% OHEHHE
FRTERES, 0% PREIEFOMLHERLLE
=5, EEETCHE0Imgm THolk, HBRYWHIER
FEraalooh, ERGHFMCELEEL, 0.65 mgml
ﬂt@?ﬁﬁ?liiﬁﬁﬁﬂfﬁﬂ{ﬁﬁﬁ%ﬁb bhlrdhoi, —
7F, KBHEMALE @ S0mix FIE F IS BT 2450% DR
WH %R EEDS L10mgml THotz, FL, SOmixE
FET T 130 mg/m! (0 mM) QRERBWTH50%%

B B BEEENLER0 & ik o U (Fig 1)
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REERTHE

100
-
5
= 4.
g .
G 504
E
R
£
F3 +
o
&
K treated for § br th Somix
=0 tregted for br without SSmix
O ¥ ¥ v 11 T L] - T T L
D2 04 05 0.8 10 1.2 14
~ Concentration { mg/ml }

Fig.l Growth inhibition of CHL cells treated with
1 4-diethylbenzene

7. RBEORE

SRR HIRROBER L Y, RESEFRRTHY
BHEBMEORHSEERY, HEETR 01 myml, £
AL T 10MIEANT 5130 mgmt & L, Fhe
ﬂ;ﬁi&ﬁﬁm 12 ORBET PR, 14 O TRRE
L. :

8. R pSImATERE

AT D2 RIR0I, 23 FEREREEIG 0.1
pefmlR 2 k) KEEECL . RaAER0mE
ERECE T 2% 274 FERBEY v—L o
EGHAER Lz, ERUSERE 3% F AYBHTH 105
Mg L7z, :

9. HEESI .
fERLZ-AS5A FEEDS L, 12072 viradhbig
ERTRLRBATA Vi, HEOBRESFEZRATFINE
FEFFP VI HIZT— FELARECSH L.
Refositid, OARKERRES, BHURE
(MMS) AREY ILE 2HEERETTITY, REf
HHEZWERESFEHOE Y v 7, Y, Zeifeh Yofs
BRE OFE L BB (polyploid) DEFRITONWT

BELC. EBERECOVTIE IH00ME, kA

RIZoWT i 18 5000 © 524 b ETHIRE 47 L 7=,
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10. e &HE

fEmEst i, B L UBHEBRE L B EIEE
EoWTOMTRRE, S0 ERY, BERE0E
HEE FHitdRogiconcgitl, $EofEzR
SRMEALE, REEREEETIMBONERE
IowT, 74 ¥+ —d exact probability test FEIZ &
h, R REL SR HAERNE L bR
BB REOFEESRE 2 To 4. HBRPHORBER
EFRLC VT OHIER, Bt OHIEEEIC N,
REARE AT MR OBEN 5% RiGEEE, 5%
Lk 10% Rifw BBk, 10% M2 L.

BRELUEE

EEEC L b AT O R % Table 1 ISRL7,
1L4-TFIF ANV Y 2 PZ T 2408 5 K OF 48RERILE
L BEEmBie e (0.1Img/ml) iwBWT, SRIHO
EORBEFHIFCE Lo, FREESLUVER
FETE, REEOEERTS L ENMEROFER
DWCIIEETH o, BB, 24BEHNEO14-VIF
N E 003 mgiml DBFETIX, 749y —OBRE
THIEERTOUBEEIEEE (p=000364) HHLR
oft, FOFEHA%TH Y, FRF—F Lok
FHELOHEEECIRREE 2ot

fLBHEIEIEEIC & 5 R T DR % Table 2 7%
Lz, 14VEZFAAYE Y EMLT SOmix TFEFB X
VT T 6HRRE L A RERK BV, Wi
SRBEOHERE S L UBEEAROFRCSwTI
BTthorz. B, SOmixIEFEET @ 0.65mg/ml D
ETH, SREHRONBHECHEEE (p=00189) #°
HOHNIH, TOHBIXLIS%THY, ERF-2L0
EEBLUAES O EEETHRMEL a7

i T S OSSR M s o o e

ey
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Table ! Chromosome analysis of Chinese hamster celis (CHL) continuously treated with 1,d-dicthylbenzene ** without

S9 mix

Concent- Time of No. of No. of structural aberrations . No. of cells
Group ration exposare cells ) Others®  with aberrations Polyploid® Judgement?

{rmg/ml) {hr) analysed gap ctb cle csb cse f mul®  fotal TAG (%) TA (%) (%) SA NA
Control 200 00 ¢ 0 0 0 L O 1 1 1 (0500 1 (05 025 )
Solvent? ¢ 24 200 0 ¢ 0 0 0 0 0 0 0 0 (0 0 (00 0.50
DEB 0.03 24 20 0 3 1 3 0 2 0 9 0 B*(40) B*{ 40y 013 i -
DEB 0.06 24 W0 0 0 0 30 4 0 7 .0 ! (05 1 (05 063 - -
DEB ol 24 0 Tox  Tox
MC 0.00005 24 200 9 431044 5 6 0 171 6 97 *(48.5) 94 *(47.0) 0.13 + —
Solvent® @ 48 200 0 1 0 2 2 20 - 7 0 5§ (30 6 (3.0 038
DEB 0.03 48 00 2 0 0 0 0 1 O 3 0 3.(15 1 (05 0388 - -
DEB Q.06 48 W 0 040 ¢ 0 1 0 1 a I (05 1 (05 025 - -
DEB 011 43 0 Tox  Tox
MC 0.00005 48 200 5 34 87 9 2 10 10 157 19 80 % (44.5) 86 ¥(43.0) 0.75 + —

Abbreviations : gap : chromatid gap and chromosome gap. ctb : chromatid break, cre: clwomatid exchange, csb : chromosome break,
cse : ciromosome exchange (dicentric and ring elc.), ! acentric fragment (chrormalid type), mul ;multiple aberrations, TAG : total no. of cells with
abemrations, TA : total no. of cells with aberrations except gap, SA : struciural abersation, NA : numerical aberration, MC : milomycin C, Tox :
Toxicity. 1) Acetone was used as sclvent. 2) More than ten aberrations in a cell were scored as 10. 3} Others, such as atienuation and
prematuse chromosome condensation, were excluded from the no, of structural aberrations. 4} Eight huadred cells were 2nalysed in each gron
p. 5} Judgement was done on the basis of the criteria of Ishidate et al, (1987). * : Significantly different from solvent control at p<<{.03,
* ; Purity was 97% and metadiethythenzene (less than 3%) was contained as impuritiy.

Table2  Chromosome analysis of Chinese hamster cells (CHL) treated with I.4-diethylbenzene** with and witkout S9 mix

Coneent- 59 Time of No. of No. of struclural aberrations No. of cells
Grotp  mtien  mix exposure cefls i Others¥ with aberrations Polyploid® Judgement?
(mg/l) (hr) analysed gap ctb cte csb cse £ mul® Lol TAG (%) TA (%) (%) SA NA
.Control 200 00 0 2 0 2 0 4 2 2 (10 2 (L0 013
Solvent” g — 6-(18) 200 0 T U 1 06 L Q 4 0 4 (20 4 (20 025
DEB 033 —~ 6-(18 2000 1 I 1 9 0 2 0 14 I 5 (25 4 (200 100 - -
DEB 065 — 6-(1% 200 0 I 4 1 0 0 O 6 4] 3 (L5) 3 (15 125%  — -
DEB 130 — 6-(18 200 2 0 0 B8 0 4 0O 14 t 6 (300 4 (20 088 - -
CPA 0005 — 6-¢18) 200 101 4 Q0 3 0 g 1 4 (200 3 (L5 0.63 - . -
Solvent 0 + 6-(18) 200 4 1L 2 0 1 0 O 8 g (400 4 (200 025
DEB 033 + 6-(18) 200 O 0 0 1°0 0 Q 1 L P (05 1 (0% 050 - -
DEB 065 + 6-(18) L 200 1 0 0 7 1 0 O 9 1 5 (25 4 (200 013 - -
- DEB 130 + 6-(18) 200 0 1 0 2 O 0 O 3 0 2 (L) 2 (100 025 - -
CPA 0005 -+ 6-(18) 200 1170142 2 7 10 266 4 £23 *{61.5) 123 *{61.5) Q.13 "+ -

Abbreviations : gap : chromatid gap and chromosome gap, clb : chromatid break, cte: chromatid exchange, csh : chromosome brezk,
¢se < chromosome exchange (diceniric and ring etc,), £ : acentric fragment {chromatid type), mul : multiple aberrations, TAG : totad no, of cells
with aberrations, TA : total no. of cells with aberrations except £3p, SA : struciural aberrztion, NA : numerical aberation, CPA : cyclophosphamide.

L} Aéelone was used as solvent.” Z) More than ten aberrations in a cell were scored as 10.  3) Others, such @s attenuation and premature
chromosome condensation, were excluded from the no. of structural abereations. 4) Eight hundred cells were analysed in each group. 5) Ju
dgernent was done on the basis of the criteria of Ishidate ct al. (1987).  * : Significantly different fram solvent control at p<0.05, ** : Purity
Was 97% and metadiethylbenzene (fess than 3%) was conlatncd as impurify.
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