4-TFHNET N

(2) REBO—REREE S £ UETEE (Table 6)
108 X730 mg/kgBETi3, WRHBBLENTHELD

DEARHS £ CFERO B OEFECAEELAS

NWhdos. 100 mg/kgTld, WHIRF TILaiE
BAMECLASEHYFIfAALN, BE41ADEFRE
OEELEEL LURE RO 4 DETROEERDA
b7z, 300 mg/kg BT, 3BEYE EEF2H
FTIATA RN L kD, WE4AOEFIENE
LY, GERBOABDEFRII0OBTH Y, HEEL
R CHEEEFAGNL.

KB osnEgEETE, wThoBLLEE
Lo,

REh O — I T,
Lot
(3} REHOEEHE (Table 6)

10, 305 X U100 mg/kg BETIE, WBEE L HATHE
OB Y AHOBENEECEEERA O D o7z,
300 mg/kg BECIE, HERFELHTHFO A OMERENGE
EOREEmAA LI, '

(4) REHOLR

FEEEE, 10, 3033 U300 meg/ke BETIE, BHIEIAS
N, 100 mg/kgBECid, FEERATIFIAGH
1A, MOBESHTEOLALVWI EMLBREHMEER
Lha, '

Haoh

w'fhﬂ?ﬁt LERFEALR

EE
L TFRE 72 0BTy FEAVAEOHSEEE

?ﬁ%ﬁéﬁfﬁs%ﬁw Mg oA RE AR 3B L FIRE
DL - BEFCRETERCOVWTRIIL.

Eﬁk?ﬁb'ﬂi, R LUV oo 8
oo, —ARIRETIE, 30, 1008 L U300
mg/kg B TR SHEIC—BEORENAL S RN, HE%
WEOMEIEICE T (L HFEh, FEEERE RS,
hERdrofs, FEKSWT, 1008 X U300 mg/kg &
TRENF AL T, F7, BESICBWTIHE, 300
mg/kg B CEENA LR, WK, SEEER, BTFR
E, WEB I BRELEORERGFRECBWTRS
L ARBIHOON ok, 2B, Fy PEAVD

28 H B RAGE IR SBIERBITh, 500 me/kgBl £D

BCHED L CBHEEORENA LTV A,

MELEE LT, 300 meg/ke BTHERRIICAFATEE

L7=. 300 me/kgBECHE, —EOB CHREMRAM - iR
CF, BREBOET, T, BEOHFLE L UTRENE
Lt BB, —EREEECEVWT, 0SS LAk
121008 X 00300 me/kp BECHD L - EEIT EHEEIR
AL S b ol KEIBVT, 300 mg/kgHTHE
| OECHT, SEIRMB L UMERCIEERS S
BOT, 100 mg/kg BORMIC—BEOEME, 300

“mg/kg BETREMH B L CHRACEES A GRLZ. L

ML, EFEFIOLHERE, REESES I UNEOKER
BEREUBNTRECLIERIAOGN R 2. &

B, 300 me/keHOFCHROHB BT, ﬁ%%ﬁﬁ
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R ‘

RERENI S N, FYUHLORBHBEFERECEIR
ERDD LN P2l b b, BRRELEEZEILR
3. v b RBWABHAMRKEG S EERERTHE,
FEC-H1AT1000 me/kg FECHA4/10F L #E1/106), 500
mg/kg BETH/SHBRD ONTE Y, ERSHYDOHH -
IFAY T o AOBEERERTITREXS L.
W OERRE I LTI, Bk LX) 10,
30, 1003 L 0F300 me/ke #f & b WTHRANM, W,
FY FEB L ORI REAREECERRD 6Nk
7o, REEI%, ZRE, FERERHL SRZE, TRE
EE, SRS X UWERETE, BECEETAE
ftizabnzdos. LHL, 1008 L0300 me/kedf
Tk, EESROESEN A bR $/, 300 mg/keBE
U, BEHOEE, HEES L UBREOBEERRMN
Aot 108 & 1830 meg/kgBE T, EIRIIM, FR
#, %$W£xU&EWL#§hEETaTwM&6n
fiﬁ‘o f’
ﬁﬁ%hﬁbfd,wﬁlUme@ﬁTH%&E
%&,%@Eﬁ,ﬁﬁdﬂ@ﬁi%ﬁ,ﬁ&,%%%.
WoEEE, AR, —fRiRE WELIG0oFERS,
Wﬁ4ao¢#%u#@u;& SET A S R Ao Tn
100 me/kg BETE, FEERBBONHE, BOoEREB LT
BAEROEE, WEOHOFAERK, %ﬁ4am&#%
b L UEE RO 4 FDOEFEOEEDS 5V IRRERS
wa%nt 300 mg/kegBETlE, EEBHOBE, B

B, WHEOBOFAERK, ﬁ%+,%wﬁw?bx
U&E$®ﬁﬁﬁ&6ﬂ.@54E®Eﬁﬁﬁlﬂ%%
Lot FEBEONEREIBNT, R IIHE
LA bid A b e o 7z, REMIOGETHE, 10, 30
B L U100 me/kg B TIIHBELOMICEER SN D
570, 300 me/kg BT, WHOE OBERIAEDEE
5 A WIHIEEEANA o, BEOHBETE, &5
wEATAEEA bR kol

DEDL I, 4-TFNVE 7o vO—REEEFRIE,
LR, HTH 100 melkgi Sk D EECERIE
H bz & h b 30 meg/kg/day, #1100 meg/kg iz
By W EARCEENBEOLRAET ED 630
mg/kg/day L E X HIA. Fi, EMBEHEFNL
EHEEE, HTIE300 me/kg e LT ST HERE,
%%ﬁxwﬁ%tﬁmﬁﬂﬁﬁiﬁﬁﬁﬁ,ﬁ%ﬁu%
HAST & Ll o 7o & A6 300 mgskg/day L E X5
nE. fHTI00 me/kg B 5 THRIRMFAOERFZD 5
Ni=o L b 30 me/kg/day EE bR, WEYTHE,
1mmy@ﬁ%ﬁﬁﬁﬁﬁ®%ﬁ,E@Emﬂﬁlﬁﬂ

RO WE0H ONESE, WELEOERERK

B L URERO 4 HDEFROBEEEAFAOGNAZ L
2530 mg/ke/day E EZ HRD. ‘

SRR

D'kﬁﬁmuﬁsm%mﬁﬁ&aﬁﬁ .7, 608(1999).
2) M. Katoetal,, Congemta]Anomalxes,Z%S 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%* 411.7425.1%¢

Testes (g) 3.5680.340 3.503+0.269 35630413 3.5584£0.270 3.60740.288
{g%) (.714 0097 B 0.71510.061 0.714 0,086 0.788£0.059 (0.878£0.019%

Epididymides {e) 1.25040.073 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* 0.279£0.024*

Each value shows mean®S.D. ’

Significantiy 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

Each value shows meantS.D.
a) (Mumber of abnormal sperms/300 sperms) X 1090,

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,

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+1.48 165.85+:7.88 164.31 £9.23

Straight lim? velocity (pm/s) 115.93+15.93 116.69+5.96 117.60+£6.25 119924644 118.031+8.14

Curvilinear velocity («m/s) 367.77+31.58 3764011237 363.23+12.29 381.67:£15.55 381.93 2057

Beat cross frequency (Hz) 31.11+1.35 30.844+0.89 3025+2.22 3L1431.28 32.63+1.64
Morphology of sperm ]

Ahnormal ratio{%)* 3.72+2.80 431+3.37 4.66:£4.12 2784048 273+£1402
Viability (%)% 99.20+1.21 98.35+2.12 98.34+2.27 93091061 §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 cauds epididymist X107} 265.51 +52.70 274.13+38.27 272245687 2710384172 22790 £43.55
Number of sperms/g{left caudz epididymis) (X 10F) 883,81 13149 8796446773 8853816162  §0424+12203 8584849128

Table3 Histopathological ﬁndmgs of male rats in preliminary reproduction toxicity screenmg test of 4—ethylb1phenyl
by oral administration

Dose- (mg/kg) 0 . 300
- Incidence and grade N A"+ o+ 2+ 3+ | N, A|E o+ 26 3
Findings
Testis ' {12l [12]
Retention, spermatid, group 3, semini{erous tubule . ' i1 1 1 ¢ 0 ol12 0

Grade of histopathological findings; *: slight, +2 mild, 2+: moderate, 3+ marked.
a) No abnormality detected. - .
b) 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 (mng/kg) 0 10 30 100 300
Number of females 12 12 12 12 s
Body weight @  3567+221 346.8+188 34004180 3356+18.1% 2843421 3%
Ovaries (mg) 1013841029 W7.16 41270 106.98+ 14.05 105.35:415.01 119.55+22.29
(%)  2848+3.17 3103436 31.5244.39 3L38:£4.05 4230+ 8.79%

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

Table 5 Number of estrous cases and reproduciive performance of male and female rats in preliminary reproduction
toxicity screening test of 4-ethylbiphenyl by oral administration

Dose(mg/kg) 0 . 30 00 30
Number of females Y 12 ' 12 Y 12
Number of estrous cases before mating (14 days} . . .

- MeantS.D. _ ) : 3407 33+05 - 3.3%05 - - 3405 29405
Number of pairs 12 iz . 12 ) 12 ) 12
Number of pairs with successful coputation il - 12 12 . oIz 12
Copulation index{%}* ' 91.7 100.0 1600 160.0 1000
Number of conceiving dayé '
Meant5.0. . 1L8+09 24+1.2 29114 22411 25%16
Conceiving days 1-5 11 12 12 1z 1
Conceiving days =6 . Q9 0 o 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 . 12 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 {4 30 100 300
Nuimber 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 170219 175+25 17.8+2.0 166+18 14.3+3.1
Implantation scars 16.0£1.5 15915 16318 159420 122428
Imnplantation index {%)° 94.6:£75 91.8£8.9 91.8+10.7 96.0+5.2 853136
~ Gestation index (%)* 100.0 100.0 100.0 100.0 50.0

Pups bora 163418 154%14 153+1.1 148427 70£3.7%
Stillbirths (1203 04:£0.7 0.34£0.5 2.14+3.8% 6.343.3%
Live pups bomn 15.2:£2.0 15.0+15 15.04:14 128439 0.74£0.8**.
Sex ratio © 1113042 1214061 1064049 144149 000 (2
Delivery index (%}¢ 954 46.0 96.8+3.3 94,352 92.7:£9.2 5834251
Birth index (%) 947479 94.3+4.9 92,6447 80.3:+22.3* 5.0+59%
Live birth index (%)* 99.3:+2.4 67.3+4.2 .98.2:43.3 . 870227 8.24106%
Live pups on day 4 of factation 148221 15015 147418 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£00 0.0::0.0 0.0:£0.0 0.0+00 0.0£0.0 (3)
Body weight of pups (g)

Male  Day 0 6.69+059 70140.3% 6.96+0.48 6.7540.51 540 (1)

4 11.30£1.45 11.63+1.12 1L14+1.22 104541.22(11) -
Female Day 0 640060 6.6810.31 6.62+0.57 6.44 £0.51 505 (2)
4 1083+151 11.01 £0.89 10.56 +£1.39 1010 1L17(11) -

-Each value 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 iroplantation scars}<100.
g) {Number of live pups on day 4/number of live pups born) X100

107

b) {Mumber of dams with live pups/number of pregnant dams)><100.
d) (Number of pups born/numnher 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

2]

4-TF V¥ 7 2 = VDT Salmonella typhimurium
TAI00, TA1535, TA98, TA1537.% X UFEscherichia
coli WP2 uvrA2 v AR ERABRE 714 v Fan
—ravEic I ERL:

FHABICBI A REROLES D L0, ARBTI
S9 mixFESAFTDTAIO0; TA1535, TAIS, TAI537it
19.5~0.610 pg/plate (A H2) O6-E " WP2 uvrAl
39.1~0.610 pg/plate (BH2) DTBER, £ETO
' TA100, TA1535, TA98, TAI537i% 78.1~ 2.44
pg/plate (A H2) DGR, WP2 uvrAl 313 ~9.77
pg/plate(AH2) D6 ERELT F-FREREEL .

AFRBRE 20K LARE, RO RECEY
THERINLEREBE oo -, S9 oixDFELC
E5F, WFROEECBE VT B (L) M IBED 2
B EERE R, £, SO mixdERETCRT
~NTOEBHD.TT pe/plate BLETC, FEFET T TAL00,
TAI535, TA98, TALS37?>78.1 ug/plate, WP2 uvrA®
156 pg/plate Bk CHEHEMZD bt o T4-nF
WEZ 2z 2 VEFARBRICBWIEREEETF S 2
(B E3ERR LT,

A&

[fE ]

HY T+ W= FAEB N Ames%‘(‘%‘%l D 1983425
27 B2 AF L 7> Salmonella typhimurium TA9S, TAI100,
TA1535, TAI1S37V B & UBRASENEMAR HEK
X b 198548 10514 B4 AF L. 7z Escherichia coli
WP2 uvrA? D SHEHRZRAVW/A-. BEBREBEEBEC
BOTCETIcHEEREL b eFFEA L.

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

“‘%53’1'*7 BROEBEEE, BESERvCHEELNE
L, BEHECERRSL X 109/mLJJ‘_I:'C% F:G &#
[ A

(R E]

4 TFNET ez (ay FME5I1-GOH, #E#F
69, B3, MEE97.998 B(FHWWL LT, S-AFNT
VA L2064 %R ER)DABEETH L. WHRIE R

BAL, EALE. 25,

HHET CRIEPTICEF L. 28, Fovy FOoTEN
i, KBRS LUERRTR #—ﬁﬁﬁ%@ﬁtﬁ’}%w}
WL, EEELL

L XZF WY T Lo NG T A ‘?"JE/X}I/‘]‘-“’F' 3 1 {DMSO,
B LZEM) 2 H W TRBIRE (50 mg/mL) OB« H#
WLAR, FERECHERECREFRLI- OB
7=,

[F it RmE]
BHdERE L LTTRe b0 Z Avi.
AF-2 2-(2- 7Y N)3-(5-= b TUD-T YN} T & ')
TR FIGRSE TR
DTV B A (REREE TR
N-TF -N-= hO-N-= havy7=
. ¥ {Sigma Chemical Co.)
9-AA 197 I/ 7% Y P (Sigma Chemical Co.)
FAA 227 3TV Tk (REHEE T E0)
NaN; M AAARRETR) I, Totild
DMSOEM LA O FFA L.

NaN,
ENNG :

(Bt &£ TUFS9 mix D#ERK]
1y by 7FRH~

T I EBARERE LT, BEAREHAVTOS mM D-E
FF Y, LRSI VREKERGVER T TE
0.5 mM L-} Y 7 b7 7 VAREH (KIBER) & RS,
ShE S BEEE, WEECRE L. BEUK100 mL
W LT, #3KEX (Bacto-Agar, Difcott)0.6 g, 1EAL
F R AQS gREIATINE, A= b L—TTHRE
LEE g s g, R0 7 3/ BRERE1/10
EJJH;L‘CYE?HL 45 CloigmL 7. '

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

DEBHNTHE.
' i SN tykﬁ.: R 02g
7 XU IR 2g
U YEBRKEC A YA W0g. - -
Y /&—J? VT I A - 192¢g
AEBEF IV T A 0.66 g
SO A : 20g
R (OXOID Agar No:1) 15g

P90 mm D ¥ ¥ — mmy‘- U IV mLEwLTEDT
b, . .

62b.
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e L il YT N T g

s

IR N

if A

RERED Y 5

e

T S T e

GRERRR

3) 59 mix
S9 mix 1 mLEﬁf..UlA'F@éﬂE@TKﬁ%%L T T

KR L7z,
So* . T 0Iml
BAb~ 732 o a7 k& 8 gmol
‘LAY A 33 gmol
D73 A6V VER - 5 ol
B-NADPH ' . 4 pmol
B-NADH 4 gmol
o F R UK CEERER(pH74) 100 gmol
- IREHH A TRE

FHEALRSHFya— 7/@%))%11’251,71 Z@DSy -

m,7ﬁﬁ@ﬁmSD%7/LL71/nwea—
5B ¥/ 7 IR RGRERS LR LA
FEYR— FO%ngﬁbL?ﬁW?%%

[ﬁﬁﬁﬁ]

RBEHT LAY Fan—Ta v ETRELE.

B LRBRE CHRYEBEY 01 mL, 01.MF }
Uy b SR (DH 7.4)0.5 mL B L URIREB R
0.1l mLInz, 37CC200MiEESSZEL 2. S9mix %3
FEEBEEFITE, 01 MF b AU YEEBEHEORK
H YIS mix% 05 mLIEM LA, FLArFan—
avig, by 77 H—2mlL% LROBEERICMAERD
L, BHFva—AEREREB ECER L. EEFL
Iz by FTH—HURE L7ziE, 3TT C4SRFIERE L 72,
FEEERSETH THEEOETRETLHEL, B8y
Bick 2Bt OFEL A%, BRCE W B E
OUBOFEEHRELL, TU— LOoBERERI0=
—#Erafauo—F o F—TaHE L7, TR
BRI OEIRO TV P EERALL. FRBIEH
BUDEIMMOT L P EFRAL, BREEEERTHL
H2AMFEM LA F e, WHRHABEHEOMND 0 2Bk
BYHEGEE) B L UCLEREOBESRBE L HVT,
ﬁ&%ﬁﬁ&ﬂ&@&ﬁ%”‘ﬁwﬁ%&ﬁﬁ

[RBBEROHELLE] : '
HBRWEAR SV B AERERou -
(FI5E) Pt BEO 28 B L2 /R L, BREHEH

RIS X UHBEEFZO b RGBS BT AE L.

o #RsrUEn
(Fastml

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

EETERL-EE, SO nxEXETCRT<THE
B0 195 pg/plate BLET, HE T CHTAL0, TA153S5,

TA98, TA1537®78.1 pg/platel £, WP2 uvrA® 313
sg/plate Bl F THEMDRED b, #oT, KRBT
13 S9.mixFEHFE T O TAIOD, TAI535, TA9S, TAL537
11195, 9.77, 4.8, 244, 1.22, 0.610 ug/plate D 6HEE,
WP2 GvrAid39.1, 195, 9.77, 4.88, 244, 1.22, 0.610

pg/olate DTRES, HFFTOTAL0, TAI535, TA9S,

626

TAI15374178.1, A 39.1, 19.5, 9.77, 4.88, 2.44 pg/plate
DGEEE, WP2 uvrA 2313, 156, 78.1, 3%9.1, 19.5,
9.77 pg/plate DB REE € THETNEE L L.

{Aet5s]

% Table 1, 2ICR L7-. LREnBEEHETHEY
EhLER, 2AOFRAERL i, HKEYWEOERRE
KBWTHERSWAEREE T o=~ i, S9 mix®
HEEC L 67, WTFROBERIEWTH EEGEE)R
ED2ED EERE o, T, SOmixF EEFT
By ToBEHRD 77 pg/plate L ET, HHFETTH
TA100, TA1535, TA98, TAI1537® 78.1 ug/plate,
WP2 uvrA @ 156 pg/plate Bl b CHE A0 G hi.

DEDERERS, &-TFAET B ERRERICE
WOEREM AR v (B LER L.

BB, EOEWTHELI-E 7oV BL 0T~
=72/, IR HET BV AEREEREE

CTEEOERFRESRL TV,

- BENE

13 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) AfE & B #EWEACLIERRMERERT -

FHE T T4 - —3, BT, 1951

HBEEEE (= &K

AERIN LS D EARER, WkET, KARET
B ERSRERIZRT  FE ST
T314-0266 RBERESBEGHLML. - - -
Tel 0479:46-2871  Fax 0479-46-2874
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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) TAL00 TAI535 WP2 uvrA TAGS TAL537
129 11 30 % 7
A I IR IR I I
0.610° iaz,g 143 12 12 %? 2% %9 22 p 5
] 155 5:!: wg 12 Et 1} %6 Ei 1} 20 E:J: 4; 4 Ei 1}
149 3 2% 16 : 5
2 wofoeg | 2l R LW O RLE] Sk §
148 12 27 18 ' 9
$9 mix : - }Sg E:I: 14% i Ei 1?; % f:r 28 i é:t 2%; i i:t g}
) - 131 16 23 22 4
e | B Eﬂ: 1%; ¥ E_ 13 % E:t 223 % E:t 2%; 7 E_ 3
9.77 Hg: (1 Ig: P ig: 20 1?: 11 g: 4
R E:!: 4; 10 E:I: 4; 27 Ei s§ 15* E:!: 5%. 2 S:i: 23 .
0* g* 15* 0* - -0
s 0L 9] nL Q] BLY FE Y] Sl §
. - 17*
m | iy |
0 }ég 156 ﬁ 12 %9 M) 32 34) 15 2 10;
160 gi 10% 12 E:t 1; 36 {:I: 4 31 ch 3; 9 (& 1
148 9 39 5
2 weslou LR 2L 5L 8
| 165 16 35 6
| 16 Eﬂ: 161} 17 éi lﬂ %8 ﬁj: 323 13 ii &
017 B ol 8wl % om| B om| ono(ou
. ) | 10 Ei 10; 13 E_ 2} 34 .'Ei 6} 38 E:t sg 16 f:t 53
S9 mix 160 9 38 49 _ 10
) 195 : }32 i:t 123 éf Ei “8 ‘é’é E-t 33 gfi E:t ‘;’g; 12 E:I: AIB
3.1 1% wn | 1 i1 b @ % 37 10 g 12
157 (t 14% 10 gﬂ: lg 34 {i 7{ 40 E:’c 3% 6 (& 4
139* 4 T 37 21* 7%
i oo oSl 0 8L HLE] F
Ll
313 Bz
| _ L3
Positive ' Name _ ' . AF2 Nals | ENN{_; AR2 | 9-AA
contr.ol _ Co(‘:;g}s;g%on ‘ 001 05 t 2 ! 80
SQ(n)llx H‘N“(onfber 3%:1, 471 :Efgé 474 g% 413 gg%. 369 %%g .265
R revertants 445 EJ_r_ zsg 465 fi 243 387 Ei 343 | 384 Eﬂ: 143. 222 Ei 703
Positive \ Name _' . L ZAA ZAA | TAA | Tha 2AA
control Copenmation A 2 10 05 2
S9 mi - : :
T e TR e | By e | B B Ly
_ revertants 1066 E+ 31; 369 ft 13; 1345. E-l; 353 368 (+ 30 139 (+ 22
AF-2:2-(2-furyl}-3- (5-nitro-2-furyl) acrylamide, NaNs: sodium azide ' (Mean)
ENNG: Methyl-Nsitro-N- nitrosoguanidine, 3-AA:9-aminoacridine, 2-AA: Z-ammoanthracene (£S.D.)
*Microbial toxicity was n_bserved. .
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Table 2  Results of reverse mutation test of 4-ethylbiphenyl on hacteria (7T)

With (+)ot

Number of revertants {number of colonies/plate) -

ENNG: Nethyl-Vonitro-N-nitrosoguanidine, 9-AAI9-aminoacridine,

*Microbial toxicity was observed.
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Test Subst:
without {-) ésnce:tjaj;hf Base-pair change type ‘Prameshift type i
9 mix (ea/plate) TAI0 TAIS3S WPZ uvrA- TAYS TA1537
149 10 N 12 g ]
¢ o s | o oW 2w 8L S %
0.610 1 153 5 7 3 21 it 21 : 6
) 176 Et zo; 5 E:t 3% 13 Ei_ 4; 2 Ei 5; 4 Et zg
122 |l 8w | B o | B o 8o s
e 180 E:t 123 g E:t 2} 21 E:t 5} 19 Ei 5} 6 E:I: z}
2.44 199 154 2 9 o o | 16 5 6
S9 mix ) 145 Ei 13; 14 é:t 5} 20° E:i: 3} 10 (+ 7; 5 & 2}
©) 88 8 ¢« 158 1 10 2 w | 1 a1 0 8
“ 141 %i 153' 9 & 13 20 E:I: 53 0 (& 53 9 Ei‘ 2§ :
9.77 o (s | e s I w B0 s 2 ol
- 130* ii 263 g éj: ' 4;‘ 15% E:i: 5} 14 E:n: 4; 3+ ﬁi 1;
0+ o g 0* 0* _
e *®
195, S N S A R R T N N R
— - o .
2 ‘ 12* E 12; |
173 . 5 :]a'gt £ 29 g ;
o | Bl degl H0B] ELY 863
244 109 f 1303 18 f 17; o 28; 0 2 9}
180 {+ 14 5 (= 2 28 (0 6 (£ 3
488 {% { 168% ig { 13; g? z7§ g E 7;
165 {12 1o 2 n {x 5 g8 (x 1
9.77 }%% .151 180 9 ’ %i 32 gg 13 18 9
) _ ] 133 éi 303 9 %i 13 37 éi 5; 28 (& 5; 1 s {i 13
© SOmi 173 _ 18 - 27 23 13 _
@ 195 mo g | m ol B B Y
39.1 143 146 9 n | 5 27 %% 2 20 u
T 155 '%-'_- 8; 7 {,_r 13. 23 Ei-. 53' N (& 53' 1 Ei 23
78.1 W [ 9 | 5 23 Be( i 6
. 133* {_ sg- 32¢ _ij_: 3; 2 Ei 3% e 3% g Ei 2%
. . £ ’
5L Y
2
o : 21* {i z;
Positive Name AF-2 Nals ENNG ‘ AF2 9-AA
control A 001 05 2 ] 80
59 mix Number 558 ' 447 719 g ' o | 2L s
o revents | % E:i: 533 ot Et Mzg} %g E:I: 7%3 460 2: 33; .38 Ei 68;
Positive - | . Name. LYY Y O TAA 2-AA 288
~ control - (?O&Zt}gt[;?;i)on 1 5 0 v 2
Sg(:-:)ﬁx K Nm?%b.e'r 3 e | 2.2% 256)- 1i% .' 1227 9 au e | 149
W vemants | 1037 Ei“_ 112; 243 Et 233 1357 Ei 1133 0 (& 39% 137, &:t mg
AF~2:-2*(2—ﬂ1rYl)«3‘(5-nitro—2-ﬁuﬂ)acr§lamide, Nals: sodium azide D AA D h‘ o ) ((41\-,13831;
"y s Z-aminoanthracene punte. ¥ 9
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In Vitro Chromosomal Aberration Test of 4-Ethylbiphenyl
on Cultured Chinese Hamster Cells
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Fig.1 Growth inhibition of CHL/TU cells treated with
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Tablel Chromosomal analyms of Chinese hamster cells (CHL/ TU) continuously treated with 4ethy1b1pher1y1
without 59 mix

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

Group (ug/maL) exposure  cells -
. (k) analyzed E2P cth cte csb cse f tqtal -gap(%)  +gap(%) {9) SA DNA
Solvent" 0 24 200 6 0 1-2 0 0 3 3( 15 3( 1.5) 0.5 - -
Test Substance  18.8 24 200 0O 0 0 0 ¢ 0 0 0 0.0 0( 0.0) 0.5 - -
37.5 24 200 0 0 0 1 0 0 1 1( 05) 1( 0.5 1.0
75 24 100 0O 0 1 ¢ 0 0 1 110 (Lo 1.0
150 24 , Toxic :
1250 %< 24 100 ¢ L 0o 0 0 0 1 110y L( 10} 0.0 - -
2500 %O 24 Toxic .
5000 ¥4 24 . 1o 0 0.0 0 0 0 0 o(o0)  0(00) 00 - -
MMC 0.03 24 200 2 20 232 0 0 0 45 43(21.5)  44(22.0) 00 i -
Solvent 0 48 200 0 1 0 0°0 ¢ 1 1(05) . 1(08) 00 - -
-Test Substance  9.38 43 0 0 0 0 1.0 0 1 (05  1(085) 05 - =
18.8 48 20 1 0 0 0 0 0 1 0(00) 1(08) 20 - -
375 48 20 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 78 66(33.0) $9(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 cells were analyzed in each group, except 75,150, 1250, 2500, 5000 pg/! mL

3)Judgement was done on the basis of criteria of Ishidate ef 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 foated 2s 3 lump on the surface of the medium at the beginning of the treatment.
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Table2  Chromosomal anafysis of Chinese hamster cells (CHL/IU) treated with 4-ethylbiphenyl with and without
S9 mix -

Time of Number of Number of structural aberrations Number of cefls with aberrations 4 Judgement™

Concentration . polyploi
Group 59 mix exposure  cells -
(wg/mL) (r)  analyzed 820 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  18.8 - 6-18 20 2 1 0 0 0 0 3 1085  3(15) 0.0 - -
378 - 618 200 0 3 0 2 0 0 5 s(25)  5(25) 0.5 - -
75 - 618 0 0 0 0 0 0 0 0 0{00) 0(00) 00 - -
150 C - 6-18 Toxic :
1250 - 6-18 Toxic
200> - 618 20 0°0 0 0 ¢ 0 0(00) 0 00) o5 - -
5000 4 - 618 200 0 0 0 0 0 1 1(05  1(05) 00 - -
BP 20 - 618 20 0 0 0 O 0 0 000 o(00) . 05 - -
Solvent 0 + @18 200 0 0 0 0 1 0 1 1(es (05 00 - -
Test Substance 18.8 + b8 00 0 0 0 0 0 0 O o(o0) o(00) 00 - -
' 375 +  618. 20 0 0 0o 0 0 0 0 0(00) 0000 5 - -
75 + 618 20 0 L I 0 0 0 2 2(10)  2( 10} 15 - -
150 + 618 Toxic )
1250 %+ 618 20 ¢ 0 0 0 0 0 0 0 000 0 00) 0.0 - -
28003+ 618 20 0 0 0 0 0 0 0 o( 00  0(00) 0.0 - -
5000 %#  + 618 26 0 0 3 6 0 0 3 3(15) 3{15) 00 - -
BP 20 + 618 200 0 24157 0 0 0 181 159(79.5) 159(79.5) 05+ -

Abbreviations; gap:chromatid gap and chromosome gap, ¢tbchromatid break, cte:chromatid exchange, csh:chromosome breal,
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 xg/mL without 59 mix and 150 xg/mL with 59 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 treatment.

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

632 _
' 115





