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Preliminary Reproduction Toxicity Screening Test of 4-Ethylbiphenyl
by Oral Administration in Rats
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Fig.3 Bedyweight of female rats in preliminary reproduction toxicity screening test of 4-ethylbiphenyl by orat

administration ,
Significantly differeat from control (**p<0.01)
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Fig.4 Food consumption of female rats in preliminary rep mductlon toxlmty screemng test of

4-ethylbiphenyl by oral admmlstratmn
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BCHED L CEBHEOENA LTV A,

MELEE LT, 300 mg/ke B THERRICAFATEE

L7=. 300 mg/kgBECix, —&ROHTEEARMICHRE
CF, BREBOET, T, BEOHELE L UTRENE
St P, —EREESECEVT, 0SS LAk
121008 X 00300 me/kp BETHO L i #EIT EHEEIR
LR L Ehdo i KEIRBVT, 300 mg/kg TR

| OECH, SEIEMB L UMERCEERA S B

ﬁwt;Imngmgﬁfﬁmmk—ﬁﬁoﬁﬁ,mo

“mg/kg BETREH B S CHEHCEEF A ORI L

ML, EFEFIOHBRE, FEESS LUINEDRER
BEREUL BN TRESILX LEBESLN LI B

i, mmmymﬁ@%tmm%ﬁLﬁwf ﬁ%%ﬁﬁ

103

RERENIE N, FYUMLORBHRERECEIR
EFBH LMD Ehb, BRAELLLEILR
3. 9y b RANSBAMREGIHESEERERITE,
L FIAT1000 me/kg BECHA4/100 & #E1/1060, 500
mg/kgBETHE/SH R G NTEY, ERBHDITH -
IFAYT L AOEEERCERT SUREN D L.
I OERRE I LTI, Bk LAL )10,
30, 1003 L 0F300 me/ke #f & b WT AN, W,
W B E ORISR R0 Gk h o
7o, SEEIE, TRE, RREHREAH, SEX, ERE
EE, SRR X UWERETE, BECEETAE
{ftizatnidos. LHL, 1005 L0300 me/kegdf
T, EEGROESEN A bR $/z, 300 mg/keBE
T, BENOEE, HEED X UEREOEBEERAN
Aot 108 & 1830 meg/kgBETH, - TIRIIM, &R
#, %$W£xU&EWL#§hEE¢aTwM&6n
3R AN
ﬁﬁ%kﬁbfd,NBiU%mﬂ@ﬁfﬁ%&E
WE, EEEHK, WEOH DR, i, AHRE,
WoEEE, AR, —fRiRE WELIEOFERE,
Wﬁ4ﬁ®$#$LP%L;6 G (R Nl
100 me/kg BETI, FEERBONHE, BOEHES LT
&&ﬁ@&ﬁ.@ﬁoamﬁ&ﬁﬁ,ﬁﬁ4am$#%
HH LKL R O4FOEEEOEED SV IBERS
A4S NS. 300 me/keBETIE, EREEHEORE B
BEH, WHOBOFARY, HHAE, ROBMESL
CHEROEEN LR, WEIAOEFRILIFLE
Lot FEBEONEREIEVT, RFIIHE
LA bid b e o 7z, REMIOEETHE, 10, 30
5L 07100 me/kg BECITIRBEE L OMICEEAR O Ll D
o7c. 300 me/kg BT, WHOE OMBERAEOEME
5 A WIS A o, BEpOMETE, &5
CEETAEE ARG R T,

DEDE I, 4-TFNVE 7o o vO—REEEFRIE,
@R, HTH 100 melkgi S W EECERIE
B o/ &5 630 melkg/day, #TIE100 me/kgi%
SuroBEEsC S 8rED bz &, s 30
mg/kg/day L E X HA. Fi, EBEEFEFNL
B ETIE300 me/ketkFLTH fﬁ%iﬁﬁ‘ﬁ‘ﬁé,
BEBL U#%%Lfﬁiﬂ)fﬁﬁﬁﬂﬁ”??ﬁﬁlﬁ%, TREICRK
BT & Ll o 7o 2 & A6 300 mg/kg/day X 5
nE. fHTI 00 me/kgF 5 THRIRAMOERFZO 5
Ni=Z k5530 me/ke/day EE LN D, REH T,

100 me/kg S CREREOGE, ROENESL LU

EROEE, BEOAOFERYE, WHLROEFRE
B L URERO 4 HDEFROBEEEETAS A2 L
2530 mg/ke/day EEZ HRD. ‘

SRR

n'kﬁﬁwnﬁsm%%ﬁﬁﬁaﬁﬁ .7, 608(1999).
2) M. Kato et al., Congemta]Anomalxes.BS 304 (1995).
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Table1l OQrgan weight of male rats in preliminary reproduction toxicity screenmg test of 4-ethylb1phenyi by oral
admlmstratmn

Dose (mg/kg) 0 10 30 100 300

Number of males 12 12 12 12 12

Body weight () 502.3+399 49]1.8+20.5 49884239 453.2+£36.5%* 411.74:25.1%¢

Testes (g) 3.568:0.340 3.503+0.269 35630413 3.5584£0.270 3.60740.288
(g%) (7140097 : 0.7151£0.061 0.714 0,086 0.788%£0.059 (.878£0.019%

Epididymides {g) 1.250£0.073 1.250£0.098 1.261£0.116 1.262£0.070 * L151::0.118
(g% 0.250:£0.023 0.264+0.023 0253+ 0022 - 0.2794:0.026* 0.279L£0.024*

Each value shows mean®S.D. ’

Significantly different from control (*p<0.05, **p<0.01).

Table 2 Observation of sperm in preliminary reproduction toxicity screening test of 4—ethy1b1phenyl by oral

Number of sperms/g {left cauda epididymis) (X 10F)

admmlstratl on
£ Dose(mg/kg) 0 10 30 100 300
Number of males 12 12 12 12 12
Sperm motion parameters
After 30 min. incubation

Motility ratio (%) 88.50+7.46 86.79+3.68 86.88+4.19 88.38+3.18 88.33+242

Path velocity (zm/s) 160.99::16.47 163,03 +6.87 160.95+4.48 165854788 164.31 £9.23

Straight lim? velocity (pm/s) 115.93+15.93 118.69+£5.95 117.60+6.25 119.92+6.44 118.034+8.14

Curvilinear velocity («m/s) 367.77+31.58 3764011237 363.23+12.29 381.67:£15.55 381.93 £20.57

Beat cross frequency (Hz) 31.11+1.35 30.84+0.89 3025+2.22 31143128 32631164
Morphology of sperm _

Ahnormal ratio{%)* 3.72::280 431+3.37 4.66:£4.12 2784048 273+£1402
Viability (%)% 99.20+1.21 98.35+2.12 98.34+2.27 93.091+0.61 §9.25-t0.,57
Survivability (%)< 87.08+3.86 85.03+£4.69 8198 +£755 86.60:+348 8418 347

: Number of sperms in left cauda epididymist X107} 265.51 +52.70 274.13+38.27 272245687 2710344172 227.70£43.55
883.81£13149 8796446773 88538016162  §9424+12203  858.48+94.28

Each value shows meant-S.D.
a)} (NMumber of abnormal sperms/200 sperms) X 100.

b} (Number of live sperms+number of dead sperms during the 2 hrs. incubation) /300 sperms) X100,

¢} (Number of live sperms after the 2 hrs. incubation/300 sperms) X100,

Table3 Histopathological ﬁndmgs of male rats in preliminary reproduction toxicity screenmg test of4 ethylbmhenyl

by oral administration

Dose- (mg/kg) 0 - 300
- Incidence and grade Ne AT % o+ 20 3+ | N AJE 4+ 26 3
Findings
Testis ' f12]- . [12]
Retention, spermatid, group 3, semini{erous tubule . 11 1 1 ¢ 0 ol12 0

" Grade of histopathological findings; +: slight, +2 mild, 2+: moderate, 3+ marked.

a) No abnormality detected.

h) Abnormality detected,

¢} Examined nurmber of males, -

‘No remarkable changes were seen in the epididymis.
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Table4 Organ weight of female rats in preliminary reproduction toxicity screening test of 4~ethylbiph_enyl by

oral administration
Dase (g /kg) 0 10 30 100 300
Number of females 12 12 12 12 8
Body weight @  3567+221 346.8+18.8 34004180 3356+18.1% 2843421 3%
Ovaries (mg) 1013841029 W7.164£12.70 106.98+ 14.05 105.35:415.01 119.55+22.29
(%)  2848+3.17 31.03::4.36 31.5234.39 3138:£4.05 42.30+8.79%

Each value shows mean+5.D.
Significantly different from control (*p<0.05, ¥ p<0.01).

Table5 Number of estrous cases and reproductive performance of male and female rats in preliminary reproduction
toxicity screening test of 4-ethylbiphenyl by oral administration

Dose(mg/ke) 0 10 . 0 3
Number of females 12 12 ' 12 e 12
Number of estrous cases before mating (14 days} . . )

- MeantS.D. - ) : 3407 33+05 - 3.3%05 - - 3405 29405
Number of pairs i2 iz . 12 ) 12 12
Number of pairs with successful coputation 1 - 12 12 . oz 12
Copulation index{%}* ' 91.7 100.0 160.0 160.0 100.0
Number of conceiving dayé
Meant5.0. . L8059 24+1.2 291414 22+1.1 25%16
Conceiving days 1-5 11 12 12 1z 11
Conceiving days 26 . 0 0 i} 0 1
Number of pregnant females 11 12 12 12 10
Fertility index (%)" 1000 100.0 100.0 1000 | 833
Number of dead prégnant females a 0 0 0 4
Number of live pregnant females at delivery . 11 . 2 12 12 - 6
Nu_mber of pregnant'l'emales with live pups 11 12 12 12 3

a) (Number of pairs with successful copulation/ number of pairs) X100.
b) {(Number of pregnant females/number of pairs with successful copulation) =100,
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Table 6 Observation of pups in preliminary reproduction toxicity screening test of 4-ethylbiphenyl by oral

administration
Dose (mg/kg) 0 e 30 100 300
Nuiber of dams 11 12 12 12 [
Length of gestation (days) 22.184:040 22.50+0.52 22.50+£0.67 22.83:£039% 23.00£0.00%*
Corpora lutea 17.0+1.9 175425 17.8+£2.0 166%18 14.3+3.1
Implantation scars 16.0£1.5 15915 16318 159420 1224628
Implantation index {%)* 94.6:£7.5 91.8+89 91.8410.7 96.0+5.2 8534136
~ Gestation index (%)* 100.0 100.0 100.0 100.0 50.0

Pups bom 1634138 154+14 153+1.1 14.8427 7.043.7%*
Stillbirths 0.1£0.3 04:£0.7 0.3+05 2.14+3.8% 6.3+3.3%
Live pups bomn 15.2:£2.0 15.0+1.5 15.04:14 128439 0.7£0.8%*.
Sex ratio 1111042 1214061 1064049 144149 000 (2
Delivery index (%} 954460 9%6.8+33 94,3452 92.7:£9.2 5834251
Birth index (%)« 947479 943549 92.6+4.7 80.3:+22.3* 5.0+59%
Live birth index (%)* 99.3+:2.4 07.34:4.2 .98.2:43.3 . 870227 82+106%
Live pups on day 4 of factation 148221 15015 47418 1L7+4.6* 0.0£0.0(3)
Vifzhiliw index (%) 975443 100000 976+3.6 86.3::27.9 0.0£0.0%(3)
External anomalies (%) 0.0£0.0 0.0::0.0 0.0£0.0 0.0+00 0.0£00 (3)
Body weight of pups ()

Male  Day 0 6.69+40.50 7014+0.3% 6.96+048 6754051 540 (1)

4 11.30£1.45 11.63+1.12 1L14+1.22 104541.22(11) -~
Female  Day 0 6.40£0.69 6.6810.31 6.6240.57 6.44 £0.51 505 (2)
4 1083+151 11.01 £0.89 10.56 + 1.39 1010%L17(11) - -

-Each valee shows mean=+S.D. per dam,

Figures in garentheses indicate number of dams.

Significantly different from control {*p<0.05, **p<0.01).

a} (Number of implantation scars/number of corpora lutea) X100,
¢} Number of male pups born/number of female pups born.

e) {Number of live pups born/number of implantation scars)<100.
g} {Number of live pups on day 4/number of live pups born) X100,

b} {Mumber of dams with live pups/number of pregnant dams) <100,

d) (Number of pups born/number of implantation scars) X100,

£} (Number of live pups born/number of pups born} X100.

h) (Number of pups with external anomalies/number of live pups) X100,
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Reverse Mutation Test of 4-Ethylbiphenyl on Bacteria

=0

4-TF V¥ 7 2 Z V2D T Salmonella typhimurium
TAI00, TA1535, TA98, TA1537.% X UFEscherichia
coli WP2 uvrA2 v AR ERABRE 714 v Fan
—~Tra vt I bERL:

FHABICBI A REROLES D L2, ARBTI
S9 mixFEIAFETDTAIO0; TA1535, TAIS, TAI537it
19.5~0.610 pg/plate (A H.2) O6-E " WP2 uvrAil
39.1~0.610 pg/plate (BH2) DTBER, HETO
' TA100, TA1535, TA98, TAIL537iF 78.1~ 2.44
pg/plate (A H2) DGR, WP2 uvrAl 313 ~9.77
pg/plate(AH2) D6 ERELT F-FREEL .

AHBRE 20K L ARE, RGOS RECEY
THERINLEREBE o= —E, S9 nixOFELIC
E6F, WFhOBEBCBWT BN GER)MBRED?2
B EERE R ok, T, SO mixdERETCRYT
~TOEBHD.TT pe/plate BLETC, T T TAL00,
TAI535, TA98, TALS37?>78.1 ug/plate, WP2 uvrA®
156 pg/plate BlLE CHEBESZED bhis, o T4 F
WE 7 2 ZVEEARBRRCBWIERESEL TS LV
(Feth) Lasa L7,

A&

[fE ]

HY T+ W= FAEB N Ames%‘(‘%‘%l D 1983425
27 B2 AF L 7> Salmonella typhimurium TA98, TAI100,
TA1535, TA1537V 3B S URRASEN WA HER
X b 19854 10514 B4 AF L. 7z Escherichia coli
WP2 uvrA2 D SHEHRZRAVWA. BEBREBERBEC
BOTCLETFIcHEEREL b eFFEA L.

RBICE LT, SOSHETRER 200 L%
A = v Sy i w B 4 (Oxmd Nutrient: Broth No.2,
Unipath H)o5 581 L@ﬁ'ﬂ?jﬂ (IR TR L
SeIEH 10 mLICERE L, 37CTSHERIREEE L.

“‘%ﬁs’rj’fﬁ:ﬂ)ﬁ%rﬁ?@i BEST LRV CHEETNE
L, BEHECERRSL X 109/mLJJ‘_I:'C% % &%
[ S A

884

LTI F YT z=A(Oy FEFIL-GOH, #FB#bs
69, B3, MEEO7.998 B(FEMWL LT, S-AFNT
VA L2064 B ER)DABEETH L. WHRIE R

BEAL, EALL. 25,

HHEE CRIEPTICEF L. 28, Fov FOREN
i, KBRS LUERRTRE #—ﬁﬁﬁ%@ﬁfﬁ’-‘%w}
WL, EEELL

{-ZFNETENE ‘/‘x%m}w* 3 1 (DMSO,
B L) 2 H W TRHIRE (50 mg/mL) OB« H#
WLAH, FERECHERECRESRLIVOT B
7=,

[RFiExiiahE)
B A L L CTFR® b0 E A,
AEZ2 1 2-(2-7UN)3- (5= b2 YUN)T & ')
T R UGS TS

NaN, : 7 J{EF F Yo o (Fbess TEE)

ENNG : N-XF b-N-Z hO-N-= hO v F 7=
: . 7 {Sigma Chemical Co.)

9-AA :9:F I /72 Y I (Sigma Chemical Co.)

AN 2T 377 Y NIy (FISEMETE)

NaN S AARARRETR) I, ToEu

DMSOIZEEL b O #FER L.

(33 35 & TFS9 mix DB ]
1y by 7FH~

T I EBARERE LT, BEAREHAVTOS mM -
FFY, LRAF Y VRBAKERGVERTRA) Tl
0.5 mM L-} Y 7 b T 7 VAREH (KIBER) 2 AL,
ShELBEEE, WEECRE L. BEUK100 mL
LT, $#FEEX (Bacto-Agar, Difcoi)06 g, 184k
F U AQS gREIATE, = M2 L—7THRE
LEdi g s wrsg, R0 7 3/ BRiEEe1/10
gbuxﬂﬁﬁlb 445 CIoigmL 7. h

2) RE’P?JD:] X%E?ﬁi%ﬂb
Y AT 7AM—Ni§.=ﬁh(7r U I FVEER TR E
HrHp1 Lz%f'b @%ﬁrﬁriﬂa

DEBONTHE.
' i L FNE tykﬁ.: R 02g
7 XU IR 2g
U VEKES S Yk 10g. - -
Y /&—J? Rty - 192g
AERLF PG A 0.66 g
SO A : 20g
FEF (0XOID Agar No:1) I5¢

| B0 mm® v — VIS 72 D 30 ml & LR T
Hb. :

62b.

108



TP L Al TR T T, Tt

TR T

ELR Y

i A

IRIEED Y

Ed

ERERRR

3) 59 mix
S9 mix 1 mLEﬁf..UlA'F@éﬂE@TKﬁ%%L EREET

KPR Lz,
So* . T 0Iml
BAb~ 72 o aXkE 8 gmol
BAEA YA 33 gmol
D-7 - R6-Y VER - 5 ol
B-NADPH ' 4 gmol
B-NADH 4 gmol
Ry s VEHRER (DHT4) 100 gmal
- BRETR R : T

R LASHEFy - ) EERLE. DSy -

&, THEBORED SDRIF Yy M7= NV E Y —
Wt56N7f73f7%ﬁﬁﬁ5LTﬁﬂbtﬁ
FEY R — b@%ngﬁuL?ﬁﬁﬁéé

[ﬁﬁﬁﬁ]

RBEITUA yFas—Ya vETEELE
WH L RABRE CHRYEEEY 01 mL, 01.MF }
Uy b SR (DH 7.4)0.5 mL B L URIREB R E
0.1 mLinz, 37CC200MiREREZEL /2. SO mix %3
FEEDEEITE 01 MF UYL EEREEOMA
H YIS mix% 05 mLIEM LA, FLAvFan—
avig, by 77 H—2mlLE LROBEHEICMAERD
L, BHFva—AEXEREB ECER L. EFL
Iz by FTH—HURE L7ziE, 3TT C4SRFMIERE L7z,
FEESETHC THEOETRETHE L, Ry
BRI 2AEOBEEL B8, BRICIVEBRYE
OURBOFEMERELL, TU— LOoBERERI0=
—#HrBEinu- -y —CERE L. FRARE
BRI OEIHO TV P ERERALL. FRBIEA
BEIIDEIMMOT V- EERL, BREERERT L
H2MEM L. Fh, WHRHHEEORD Y 12 B
BYHEGEE) B L UCLEEREOBESRBE AT,
B ERE MBRORERT ) WRET & Hf

{ﬁﬁﬁﬂwﬂtﬁﬁ]

HBEWEAR L - B AERER -
(CEISE) Fet BEO 28 B L2 /R L, HELHEN
BB L UHBESEZO b h 3 BEBE L HE L.

.. ®ReIUEE
(Faetm]

5000, 1250, 313, 78.1, 19.5, 4.88, 1.22 ug/plate®

BECERLIEE, S nxdEXFETCRTTOE
D195 pg/plate BLET, FE T TIETAI, TAI1535,

TA98, TA1537®78.1 pg/platel £, WP2 uvrA® 313

pa/plate Bl E CTHEHDD & s, #oT, FRBT
11 59.mixFEHFF T OTAIOD, TAIS35, TA9S, TAL537
2195,.9.77, 4.88, 244, 1.22, 0.610xg/plateD6HREL,
WP2 ivrAE39.1, 195, 9.77, 4.88, 244, 122, 0.610

pg/plate DTRES, HFFTOTAL0, TAI535, TA9S,

626

TAI15374178.1, A 39.1, 195, 9.77, 4.88, 2.44 pg/plate
DGEEE, WP2 uvrd 2313, 156, 78.1, 39.1, 19.5,
9.77 pg/plate DB RBE € THETNEE L L.

{581

Edw Table 1, 2ICR L7-. tRnBEE#HETHEY
EimL SR, 2HA0FRRBE LI, KBEWEOKERE
EBWTHERSALERER 0= - it, S9 mix®
HEEZ L 57, WTFROBERIBEWTH EEGEEIR
EO2ER EEREhdod, i, SOmix# ERETT
By COEHDI.T7 pg/plate L ET, HETTH
TA100, TA1535, TA98, TAIL537D78.1 pg/plate,
WP2 uvrA O 156 pg/plate Bl b CHEMHAED S hit.

PEDSERERPS, -2F YTz 2 VEERERICE
WOCEREMEAEE v (B LER L.

B, EOLEWTHELI-E 72V BL 0T~
=72/, WIRbLHET BV EREREE

CTEEOERFRESRL TV,

- BENE

1) D. M. Maron and B. N. Ames, Mutation Research,
113, 173(1983).

2} M. H. L. Green and W. J. Muriel, Mutstion Research,
38, 3(1976).

3) ERE E B MEwE s EREERRT—

FHE T T4 - —#, Fi, 1995

HBEEE (B

MBI L D EARER, WkET, KARET
(e e e it il =17

T 314-0255 BRI SR IG AT Hp 1L 14
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Tablel  Results of reverse mutation test of 4-ethylbiphenyl on bacteria(I)

With(+}or Test Substance Number of revertants (m.lmber of colonies/plate)
without{-} Concentration Base-pair change type . Prarneshift type
59 mix (g /plate) TAILOD TAI535 WP2 uvrA TAGS TAL537
129 11 30 % 7
A I IR IR I I
0.610° 133 143 12 12 %? 2% %3 22 6 5
] 155 5:!: %6% 12 Et 1} 26 Ei 1} 20 E,,: 4; 1 Ei 1}
122 o 2 e 27 %g 16 g 5
] ﬁg Eﬂ: l?%; i ét 1(2); ?2'3 %:t 73 16 §i 0; 5 2i 1}
244 }%’ 140 ig 12 %g : 27 % 22' 2 5
$9 mix - 136 ] 8 BB DL B8 te 3 R
© 488 ﬁ'}g 124; r E 12{ 5 E 25} 5 g 24; g E 63
180 e 12 4 (+ 5l 30 & 5 23 (£ 2 7 (£ 2
9.77 ﬂg: (11 1g: P ig: 20 1?: 11 g: 4
I E:!: 4; 10 E:I: 4; 27 Ei s§ 15* E:!: 5%. 2* S:i: 23 .
0* . 0* 1.5‘ . o+ . . 0#.
o oL 9] nL Q] BLY FE Y] S §
- *
- Fu
. ' 145 13 30 1 36 T 1 o
et (g | oWof oo | sl H L] LY
148 g 39 5
i WLl ou LR 2L LR
| 168 16 35 6
- 6 Eﬂ: 161} 17 éi lﬂ %8 ﬁj: 323 12 ii &
017 B ol B owl % om| B s 1 ou
. ) | 10 Ei 10; 13 E_ 2} 34 .'Ei 6} 38 E:t sg 16 f:t 53
59 mix 160 9 38 49 _ 10
) 195 _ }32 i:t 123 5 Ei “8 ‘é’é E-t 33 gfi E:t ‘;’g; 12 E:I: AIB
‘ 131 12 46 H 9
501 {% (;h 1‘%3 10 2:1: IB %Z {i 4?1{ 3(6) E:’r, SQ i ﬁi 13
139* 4* T 37 21% 7*
el 5 % " A E:l: B B %:t 3% i ix lzgg 2 Et ?}
Bl
i ‘ 29*
313 I5* 22
, L3
Positive ' Name _ ' . AF2 Nas | ENNG AFZ . | 9AA
Ezn;ri | C‘E‘;‘;‘}‘;};@“’“ o 05 ] 2 _m 0
R i1 (, 5% [, o 00 (, £ (, %9 5% (, %
nE revertants 445 (+ 23 465 (+ 24 387 (x 34) | 384 (@ 1) | 222 (£ 70
Positive " |- : I\IIame _' ' L ZAA ZAA | " Z-AA Z-AA 2AA
control Copenation T 2 10 05 _ 2
S9mix Number | 1047 ' 366 1393 o] B B o
(+) N revegtfants %(l]gg E+IO§8 gég §+ 3?.'(3); %ﬁg E-I:ISE;S; 368 E:I: ':30;' 139 f:t 223
AF-2:2-(2-furyl} -3 (5 -nitro-2-furyl)acrylamide, Nals: sodium azide ' (Mean)
ENNG: Methyl-Nsitro-N- nitrosoguanidine, 3-AA9-aminoacridine, 2-AA: Z-ammoanthracene (£5.D.)
*Microbial toxicity was n_bserved. .
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Table 2 Results of reverse mutation test of 4-ethylbiphenyl on hacteria (7T)

With (+)or

Number of revertants {number of colonies/plate) -

Test Substance
without {-) Concentration Base-pair change type ‘Frameshift type
89 mix (ea/plate) TAI0 TAIS3S WPZ uvrA- TAYS TAL637
149 10 ‘ 29 12 3
o Beml Byl B B6Y) Sh 8
610 1 153 n 7 i | 21 it 21 ¢ 6
. 178 Ei 20} 5 E:t 3% 13 EJ_r_ 4; % [+ 5; 4 Et 23
22 15 > I % . 2% 3 6
) 1% E:t 111:3 % E:t HB 5 E:t 5} 19 (* 5} 6 Ei' 2}
244 199 154 2 9 o 22 2 16 : 6
SO mix ) 145 Ei 133 14 é:t 53 20° E:i: 3} 10 (+ 7; 5 fi 2}
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In Vitro Chromosomal Aberration Test of 4-Ethylbiphenyl
on Cultured Chinese Hamster Cells

C 4T FNET LRI B R R

D HEE, FrA=-X - NAR S —EEEER (CHL/IU).

R TREARTRBLERL /. '
MR RBEOKEY b L1, EENEED 24
BREIALIR 3 X ORGSO SO mix FEHE T, JRFFLE
. FT188, 375, 75, 150; 1250; 2500, 5000 xg/mL
ok, ESUREEASKEMLETIE0.38, 18.8, 375, 75,
1250, 2500, 5000 ug/mL % &%E L7z,

CHL/TUMIE % 24 B 35 X U A8 IS BB AR IR L 1o 55
£, WTFROMHEBIIBWTS, REEOHERE P
HiEfEOMBEERIES YRBETH o7z, T, M

MEEDS mixFETELTEFETOTLOME.

FloBwCh, REEOEERE @Wﬁﬁ%ﬂiﬁﬂ@tﬂﬁ&ﬁ
BEO% KRB THolz.

uiwﬁ%ib,mﬁﬁ%ﬁT@u¢l%mz71;
Wi, REERETFRLLV(EE) LEH L.

HE S L UHE

1. {EAL A _
FoHARBIZEMD 5 AF (1996411 H, AR L 14
{6, EEE TR LEFr 4 =X - NAR T~k
CHE/IUMIR %, FRSERECOMLA THRBIZ v,

2. BEAORE
BRI, @0 L F4EmE(GIBCO BRL, T v b
&5 139K0464) % 10 vol% i L 7z — &7 MEM (8 %
- BUSEHR) BB R v

3. BERft .

2X 1048 CHL/IUMS %, 3&HS mLE AL 7
4 v 3 2 ($6cm, Becton Dickinson and Company) V3%
E, 3TCHCO,{ ¥Far~F—{5%CO,)FITIEREL
A ' .
BEMEE T, MREEIAEBCHEBYE LML,
2485 B L UASERAE L. $7, SWERBET
i, MIFHERES HH IS mx OFET B L USEREAT T
ORFEALEE L, LB TETER LR TS HIC 1885
LI,

4. HERME
CATFAVTz(ay bES 1GOH FH g

112

8, RO, AME:97.998 % (FHMBH LT, 9-XFN

S 7N L Y064 ER)ORBEETHL. HRWEE

FHN T TREFRCRIFELL. &8, Auyh @ﬁ%’@é
i, EERFIMARTS L UERR T RICHBRY iRt i
WL, BEELL.

5. WERHESERORY

BRI, HRNARLA. BERT MY
(B, v rEFAG0SGL) 2R, BHEE
B EE L TR EARL . VTR E B CERE
RLUTHTEDEREOHBMERERER L., BRY
BRI, $NTORBICEWTEERD L0 vol% s
ALY A,

6. AEEREINEIRESIC L3 MIBREORTE
BEARERBRICEV A EBRWHOWERE © ke

AT, HERWBEOMBEMIIRITREYEANL. %

B R O CHL/IUMIRBA 33 B B MG /ER 1X, Ikt
B L AV CEROMBELHEL, BEBECHT S
HeED o THEE Ui, ,
FOBER, 4-TFNVE T = Z v OF50 % BRI
RRTIER, 7uy MEKLVERLLZLEZS, &
FREED24REE B L 48R B Tk FhT178,
66 pg/mLCdH o Fo. T, EREMRERED S mixfFrE
T L UFET BT A#50 %O ERENEH % ik
ik, FRENGT, 9 pg/mLTholz. Lal, T3
TORE TR R (5000, 2500 xg/mL)ICBwT
b, HFERID R SN (Figl).

7. EBRBEONE .

MRS RBOERL Y, ROEEFEREY, &
TOMIEMEIT B WTS000, 2500, 1250 pg/mLEFRE
L7, 86142, 50 %OMBEANE T TBECEDYS
HEHNBE 24 RAES L EMEALAEESI mixFiE
T, IR T THIS0 pg/mL, EHAEEASE HLE
Td%yﬁmL%%%ﬁFtL ﬁﬁZTM%E% =L
7=

EdEe-LT: ﬁﬁ“i&&ﬁﬂ&ii A N SV
CUBRIFEET 6, Ty FESI39AFK) %003 xg/ml.,
TERREEE, ~¥ Y [a] YLy (ERLEIER,
My FEFIAX0L) % 20 pg/mL iZFE L 7.

8. pEBEAENE

ERETOEMEETIC, TNk FEREEETY

629



FagREER

180

—aA— treated for 48 hr without 89 mix
- M- treated for 6 hr without §9 mix

-+~ treated for 6 hr with S8 mix

160 —&— lraated lor 24 hr withouwt 58 mix
140

120

100

fas]
[~

Cell growsh {% cf control)
[=2]
o

40

"20

4000

2000 3000
Concentration (pg/mL)

Fig. 1 Growth inhibition of CHL/TU cells treated with
4-ethylbiphenyl
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Tablel Chromosomal analyms of Chinese hamster cells (CHL/ 1U) continuously treated with 4ethy1b1pheny1
without 59 mix

Concentration Time of Numberof yyper of stryctural aberrations  Number of cells with aberrations polyploid® Judgement”

Group (/L) exposure cells -
. (k) analyzed B3P cth cte csb cse f tqtal -gap({%)  +gap(%) {9} SA DNA
Solvent” 0 24 200 0 0 -2 0 0 3 3{ 1.5) 3{ 1.5) 0.5 = -
Test Substance  18.8 24 200 0O 0 0 0 0 0 9 0( 0.0} 0( 0.0) 0.5 - -
37.5 24 200 0 0 0 1 0 0 1 1( 05) 1( 0.5) 10
75 24 100 0 01 ¢ 0 0 1 110 1( 1.0) 1.0
150 24 , Toxic :
1250 %< 24 100 ¢ L 0 0 0 0 1 110y (10} 00 - -
2500 %O 24 Toxic .
5000 ¥4 24 . KO0 ¢ 0.6 0 0 0 0O o( 0.0} 0( 0.0 00 - -
MMC 0.03 24 200 2 20 22 0 0 0 45 43(21.5)  44(22.0) 00 i -
Solvent 0 48 200 0 1 0 00 0 1 1(05) . 1(05) 00 - -
-Test Substance  9.38 43 0 0 0 0 1.0 0 1 (05  1{085) N
188 48 20 1 0 0 0 0 0 1 0(00) 1(08) 20 - -
375 48 200 1 1 6 1 0 0 3 20100 3(18 . 05 - -
75 48 Toxic
1250 %O 48 Toxic
2500 %O 48 Toxic
5000 ¥ 48 Toxic :
MMC 0.03 48 200 3 33 40 2 0 0 T8 66(33.0)  68(34.0) 0.5 + -

Ahbreviations: gap:chromatid gap and chromosome gap, ctb:chromatid hrezk, cte:chromatid exchange, csb chromosome break, -
cse:chromosome exchange {dicentric and ring), f:fragment .
-gap-total number cells with aberrations except gap, +gap:total number of cells w1th aberrations

SA:structural aberration, NA:numerical aberration, MMC : miitornycin C(positive control)

1) Acetone was used as solvent.

2) Twa hundred celis were analyzed in each group, except 75,150, 1250, 2500, 5000 pg/ mL

3) Judgement was done on the basis of criteria of Ishidate et 2l (1987).

¥ :Some of the test substance precipitated in the medium at the beginning of the treatment. .

<> :Some of the test substance suspended in the medium at the beginning of the treatment.

#:Some of the test substance floated as a lump on the surface of the medium at the beginning of the treatment.
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Table2  Chromosoemal anafysis of Chinese hamster cells (CHL/IU) treated with 4-ethylbiphenyl with and without
89 mix -

Concentration Time of Number of Number of structural aberrations Number of cefls with aberrations polyploid® Judgement™

Group 59 mix exposure  cells -
(ug/mL) (Hr)  analyzed 8% ctb cte csb cse f total ~gap{%)  +gap(%) (%) SA NA

Solvent” 0 - 6-18 20 0 1 0 2 0 0 3 3(15  3(15) 05 - -
Test Substance 188 - 6-18 20 2 1 0 0 0 0 3 108  3(15) 0.0 - -
375 - 618 20 0 3 0 2 0 0 5 s(25)  5(25 05 - -
75 - 618 0 0 0 0 0 0 0 0 0{00) 0(00) 0.0 - -
150 Lo 6-18 Toxic :
1250 O - 6-18 Toxic
200 %> - 618 200 6°0 0 0 0 0 0 0(00) 0 00) 05 - -
5000 %# - 618 200 0 0 0 0 0 1 1(05  1(05) 0 - -
BP 20 - 618 20 0 0 O 0 0 0 000 o(00) . 05 - -
Solvent 0 + @18 200 0 0 0 0 1 0 1 168 1(05 00 - -
Test Substance 18.8 + b8 0 0 0 0 0 0 0 0 o(o0) o(00) 00 - -
' 375 +  618. 20 0 0 0o 0 0 0 0o 0(00) 0000 5 - -
75 + 618 20 ©0 L I 0 0 0 2 2(10)  2( 10} 5 - -
150 + 618 Toxic )
1250 %+ 618 0 ¢ 0 0 0 0 0 0 0 0.0 0( 0.0) 00 - -
2800 %O+ 618 200 0 0 0 0 0 0 0 o 00)  0(00) 00 - -
5000 %#  + 618 20 0 0 3 0 @ 0 3 3(15)  3( 15 00 - -
BP 20 + 68 200 0 24157 0 0 0 181 159(79.5) 159(79.5) 05 o+ -

Abbreviations; gap’chromatid gap and chromosome gap, ¢tb:chromatid break, cte:chromatid exchange, cshchromosome break,
csechromosome exchange (dicentric and ring), £:fragment .
-gap.total aumber cells with aberrations except gap, +gap . total number of cells with aberrations

. SA:structural aberration, NA: numerical aberration, BP:benzo [a] pyrene (positive control}

1) Acetone was used as solvent.

2)Two hundred cells were analyzed in each group, 75, 150 and 1250 gg/mL without 59 mix and 150 xg/mL with S9 mix.
3) Judgement was done on the basis of criteria of Tshidate et af {1987).

3% “Some of the test substance precipitated in the medium at the beginming of the treatment.

> Some of the test substance suspended in the medium at the beginning of the treatiment.

#:Some of the test substance floated as a lump on the surface of the medium at the beginning of the treatment.
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