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Twenty-eight-day Repeat Dose Oral Toxicity Test of 4-Ethylphenol in Rats

B

4-ZF N7 27 —NiE, REEESF(RY 5=
V7 x /= V)R, BRLRAIEA, EER - BE - 48
HEOERE LTHEASNHTWAL, 4-2F V71 ./ —
NVEO(CH) 7)), 100, 3008 & UM1000 mg/kg DIx5-E
T, 1BY7- ) MERTH 5\ Z 14080 Crj:CD(SD)IGS
Z v MI2BHBREZOKS LTZOHEERET L.
X512, 0BXU1000 mg/kgBEDMEHER 7R % FIVTH#H
E¥TORAD»L MEEBEELZ®E L CREHEKRT
BFICA DN BHOEERICOWT e TR L.
100 mg/kgEETIE, WTFNOREEFIZHELIZAD
iz otz

300 mg/kg BT, HSHMRTRIZHEOFIRO &
ERB L UHANERICEHENA O N, HEARSIRET
T, ETHB LR FELEEERSRD LN

1000 mg/kg BN —fIRREIL, REYWM LB L THE
BRHIEEETOMICL A EHTE 2L MEE &
LEEEIN. EEHBPICEETIBEESh 2o,
HEIZ, BTRSTELS28HIC, HTHRS14EH»S
28 BICERMEN A SN, EEHABFIE, Mk bhE
IMBEL VRETH o720, BEEBNRBIIGEES B
@Y, BHEERSAS N, BRI, MikE b%5H
B RESA SN, RS 4BAORKETIE, BORE
IEENA LN, FSHERT RO MBEERET
2, #TGPTOEME, MTHRILVAF T - LVOBED
Abhiz, BEERIE, ETHFES L BEROBNER,
W THBOMENER CHENA SN, BB TIE, M
ELHIB OMERENSEETALN, REEMERE
TIE, MELIHBCRFPLEAERFROOR:, &
hoDEL, EEHERTRICEALR e o7,
DDz erb, RERFHTRBILELEE
(NOEL) Z, #7100 mg/kg/day, 300 mg/kg/day
ThrliEmaEns.
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1. #BEME S LUERSROAR

4-F W7 x ) — )V (#E:98.3 %, Lot No. 81029A,
AERMLFR, R, BEERT, Ma4.8T,
WAEAT219 C, KIZFRE, 7 by, DMSOB LU —
FVCHBETH S, AFBROEBRYWE LELAERRC
AN, SCRE L. BREABERYE 2 2EEZBHT
L, #5HETOBRBYEOEEEERA L. H5H
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DFENY, BREBIL IHBMELERL, TEORE
LB LSIBETHLEERERFL Y T(v oy
BEM) R IMATERT LI &L TiTo 7. RN
3, BRTIHER, $EAREFLEGT CSHMNEETD
LI EDHERINTWRIEDS, RHREL IERR
BEBIANTEEEN(2~8 CHRFL, FAERKT
HRAPIZEA L7, #&5ICAV 2 0E S & R

DEREORBEII OV TRBEMEOBREL DT LK

B EEEEIREEDBS~102%THY), ABEKITH

EOBETEET BT LWL

2. HBREMLLURESRY

HAF v — VR - ))N—# X b Sprague-Dawley & 7
v } (Crj:CD(SD)IGS) Dl % 4B THEA L Ti#136
B, MIZ7TEEOKRE - Bl{bi1To /-1, BEELZBY
T MEHEA42V0EIR U C5BRMTHRRBRICEL /- 5
BOKESE A 150~ 168 g, MAT122~147 g Th
o7z iE, BE21~24 C, EE37~61 %, BTE
10~ 150 /B X R 1265/ (8:007 5
20000 F CHEITICHBMENZN) T RATFLOMEE
T, 777 v FREBHEWR T — VBTSSR
P, BESVRIIERNTEE L. ARy REBEEER
F8H(CRF-1, # ) x> ¥ VEER THM) % £IB 5aM
T RAWT, SRRKIZHIRTRERE BB KEE L AV
TENZFNEHRICERE S,

3. HEBBLIUHRERE

wEZERETIX, 0, 250, 500, 10003 & 082000
mg/kg/day DG5BT | HHELSIEOSDRT v M
14 BEEOKRES L. #0#2, 2000 mg kg Tl
53T b EFIFET L7, 1000 mg/keg BT,
HIGIDIET, MENEFEL L UEBEENRE, 18K
BEORE, FEOEMEENSENA SN, MiEE(L
FMETIE, 1000 mg/kgHEDOWTCPT LRIV AT T
—VOBENA LNz, 500 mg/kgBEOETIIGPT DG
EMAHE LN, 250 mg/kg BB\ XM EBMENIRE 12X 5
EEDNAENRIIEDON o7z, DEDZ EhG,
28 EREROZSERAXBRORKBRTIE, BEDOT

YV MIHELEEFROLONE L TR SN B1000

mg/kg® REHEL L, UTAKBHITHRLTI00B &
100 mg/kg D3BEB L L, THIZEB(FY 7O
AERBFICRSTAGBEEEOLE4EETRELL.
1BEOBYHIIMgES D723 4REL, &ZE5RI4H
DREIZEDI W TRBLERAEEICL VHES T EIT-
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28 HEIRER G SHEHR

7z,

BRECHELTR, 7y PABVYFEAVCLIALE,
28 HEIDE28[E, S&HIHICBEPICHRE L. BE5AE
%*5mL/kgs L, EBHWOHRSHERHRGHICRDEN
BEBNEREICESHTER L.

4. BREEE
1) —fRikRBERE

5B L CEEMES, £flicowTle1IEE
EOEHETHELL.

2) HEHLUEBHEEATE :

FERSMICOWT, ®&51H K5, &52, 7,
14, 21BLU28H (x5#TH), WEL 7TBLU14E
THoUCHmBICEL, 51855288, E{ELH
POI4EDOKREEMES X UREEMRLZEH L.
/2, BEEBIHREEBRVWTHRELFELCBICHEEL
7=,

3) RBE

¥BE54BBIOCHEHEZ2BIZEFERB r— JIWNEL
TIHMET CRRZITV, FEFICERRT OFKE (FE)
bl L7, #H3EMoERICOWVWTpH, &R, ¥,
FhUiE, vy =4y, CULVEY, EORKE
BlE, SAFARFA TR, N4 - Z#)BIY
B (RIREIE) 2 6 b (881R) 2 E L, 218H
ZRICOWTRE (B ™) B LB (EREE, 74 0)
il L7,

4) MAEFRE ‘
SEICDOWTHREFIZI6 ~ 20 EEAE S8, ©
—FVEREE T TR AENIR X WM L, EDTA - 2K T
ML 7- i Vv CRILEREE, ~< b2y ME, @
ARER, BIERE(LE, BRIEGUE), ~ESnE L&
(y7y2nETOE V) (B, BEMEREHEEEE
F-820, YA A v 7 R), FHRMEREH (R0, ~
< 7Yy MELYWER), FHROLEANES QY VE
(RIMERER, ~E7OEELDHEH), FHROFNE
Fyav ogEA<T N7y M, NEFUEVELY
HH), MRMEkE (Brecheri:) B X UHMEKE S
(May-Griinwald-Giemsa %¢f8) % I L7=. 7=, 3.8 %
JIEF ) T L THREL %%, 3000EE:/5 T 105
MELAMELTER Mg AT, JOoborEy
BE(FI VR TIXF ) BLUEERERS PO U R
TIAFVEBR(LT Y ERE) (ML, misRE &g
TFEET ANV TKCI0A, N7 A5 —-)%HEL.

5) MAELFRE

MR & RS, B DW T KEIR X 1 3%
ML, ~/%Y VREL 7%, 3000EE/5 T 105 &L
SEELTESN-MEES BT GOT(IFCCiE), FLERE
KEEEFE (Wroblewski & La DueiE) B I U7 va—2x
(NFVFF—Ei) R PlE L, MALHEMIE% 3000 mE/
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DTIODREELTHEL TR LONA-miEs AV TGPT
(IFCC#), TNHYFRT 75—+ (Bessey-Lowryik),
YGTP(B¥Ly-Z V¥ I Np-=ba7=y) FEEE),
BaOVRFO— L (BEE), NI L) F(EESY
O - VEEE), BEYLEV(TYEY LY V),
REEZ(YLT7—F¥ -4V F72/—VE), 2L 7F
= v (JafféwE), # Vv L (OCPCEE), EHBY ~
(Fiske-SubbaRow %), MEHR(EV Ly ME)(LELE, B
BB 71507, B BER), FhUvA, AU
A (PIE, #obREE, BEALREE4808, 2-=
7)), rua—-V(BEHEEE, 7048 —
CL-6M, FEE%), EHSES I CA/GH(LE,
NO—A7 %7 — MNEEFRKENE, SHBERKBEE
CTE-150, #¥) % flE L 7.
6) HRBLURBTERAE
BE28HBLUEEI4RNBBILEIIZOWT, &
NREBEL, =— 7 VKET CRIOLZRMEGE S 23
WUz, £7-, B, B, (DR, BRES, B, BRI, BIE,
TEE MR FRE(ERMED), HE HELE
BLUHHEOBEBREZAET S & & 012, BEDRE IR
HOAETHRL100% % U CTHNEREHH L.

7) IRIEHEBARE
SENIOVTH (KBS & UVRE), TEE, iR, P
WhR, ER/ME, BB, B, O, WEKBNR, T
£, BMBEBLIURE), Wi, HR +285, =
B, |G COSA ZuiREd), W, BB, BB, "B,
KE, MERELED), W, BEB, AR, WIEGR
ERpE ), S, FE(AHB LUEN), K AMRE
Qe LChHEE, tas), EiE (RS, WE (BHe
tr), KB (ERET), H8 (L), e (KBEIR),
BEMIlE Y » /35y, TEEY /%8, BETHR, ST, BT
B X R EMEEY 10 %P ERERL<Y) VT, B
RBIUN—F %7y FYVRTEE B L,
MEBLUREELELZ 77 VETEERTO% LY / —
VTRELE., CAODOBE - Mt EEICE- T
T4 vaEE, BYLTAT R Y nF VSR
EREFERL, WHRELIVEAEHOSFTHER L.
ELICEIE, B, REBIUREIL, FoM0BAER
DIEHEDE LB, %5 ICBRIIESBIZER L7,

5. RETERAR

FE, KEENE, AEHENE, BEE, RREOE
EMEE, MEFRE, MEE(FERE, FEOHENE
EB L UHNEEDKRIZOWT Bartlett DREEZ AT
v, EOWMEEFT L. E0HOBAIE-TEESE
SHTETEHEN L, TESEOEE I Kruskal-Wallis D%
EETHET L., —TRESBONTOER, AEENVA
b 7:441%, Dunnett DIRFEE THM L7, Kruskal-
Wallis D BITOER, BEEVALNIEER,
Mann-Whitney ® U-B 8 & T L 7=,

RILES L PRBEOEEMEB OHERIZOWTII,
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Body weight changes of rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose toxicity test

Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)

Kruskal-Wallis DI ECTHIF L, FEENALNIZH
£1%, Mann-Whitney D U-REELZ AW THER L.

INOITRE L ERDERSELOBOBREIIBNT
2, WEFNHEERERZS% L LT

&R

1. —RRIRRE

1000 mg/kgBETIX, WEIRS6ALBHZRESRTHE
TOHEE, ETIR, WTRICRSERYS 05D
BlzEgan, T/, L2D3RTVETERSEL 3,
10, 17842, WTHE3, 14, 168 & 1PIBIE SR,
INHDHL, BEIHOEIFBLUHRE3IHOM1H
WD BESNL. ThonERIE, RERESH
SEBEL, BEENIEBCHEEL:. 204z, 2R
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BEORBDOHECHENRFETHRSISHIZIABRE S I,
HETERSHEEEL CHRS N, BEHEICRVT
NOEYIZOEREIRDO oo 7z,

2. k& (Fig. 1)

Z5EIRE, 1008 X 07300 mg/kgBECIIMERE L b3t
BELIHHELCAEELREIRDON 2P o7, 1000
mg/kgBETI, ETHETANL28HTT, HTHS
4B»528B8ETCOEHEE DHEIIITREE L LB L
TEERBEISZO LN, RS5BEFOKREEMES
JUHERMELMEE DEELEETH- /.

1000 mg/kg BN EEHEOKE, W ZEL T
REZRBE. WMidEREERLRL. UL, MiE:
SEEMMEISEESY LEY, FEENRIFELS
ETHoi.
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Food consumption of rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose toxicity test

Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)

3. BEEE (Fig. 2)

RS EAR R, 10038 £ U300 mg/kgBETIIMERE L & X
BEIHEBELTAEZZRZD N2 o7/, 1000
mg/kgBEOEMEIL, ETHEES2EBLIUTHII, BT
P25.2 BICHHHREE & B L TH SR EENRO b,

1000 mg/kg BEDBIEHIM OEME 21T, MEE b
BRELERLCEBELZEIRD OGN o7z,

4, RBRESIUHKE
HEABAOKRETIE, 1000 mg/kgBEOMTREFIEE
LBETH T LB, ML D ThoRESERICE
WTh, MBELEBELTEEZ2ZEZODoN 20
7=,
EiE 2B DHBA T,
DoNehrol.

WINOREEB D BLIXER

5. MARFHRE (Table 1, 2)
REPEBRTEORETIE, 300 mg/kgBllBnT,
HEDFHRMIREED & O ORIRZIFHERD LR AT
BB LB L CEZELBIETH - 7275, 1000 mg/kg B
IZBITAZNL DEIRHBELIZEFR L TH o722 & h
LIBRNLZEEEZEZ LN FOMOBREEL T,
WENDOHZRSEIIBWTHORBELURL TEERLER
ADoNhoiz.

EERA IR T RIS, 1000 mg/ke BE O M TR EREK
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DEZLRZEESL L UFSROKANEIOE VBOFEL
BEESLLNLN, WTRLEBENLE{LEZZON
7.

6. MAE(CHRE (Table 3, 4)

HESPEBRTEOMRETIE, 100 mg/kgBENETT IV
TIVAEBIUTA/GHROBE, BTFHIMIYLDE
B, 300 mg/kgBEDHETT NI — ADBENH S NI-H,
RSV TIS 1000 mg/kg BETIRED Lz WETL
TH o7, 1000 mg/kgBETIX, HTCPTAEREEL L
BLIEELBMEEZ R L. Fofizyryar) v 46
iSJ:U‘ﬂ- M) Y LADEBRBEENALNA, BEEH

WAL PLREDRVWZ LRSS, 42F V7)) — VX
SrHMECLWELEEZ bR, METIX, vGTP, #
AVAFR—AVBIU Y F) &) FEEELBENH»
bz, TG D) Hy-GTP OB B X REE N LB
PRWZLIZEDZHD, NI Z VL) FOBEIREILE
BERLBEELIFALRAZEIZLBEETHD,

4-TF N7 2/ - VRS LEEOTWELEEZ LR
7z,
EEH R TER UL, 1000 me/keBET, BOBE Y

WECBIER) V2 bNHEOTIVAYRAT TS
—BIIEELREBEEASNIH, WTFRLBELZELT
HY, BROLEEEEZ LN,
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7. &l
RSB TEICIE, 1008 & 07300 me/kegBETi,
M & D BEIEED SN h o7z, 1000 mg/kgBETI,
MBMROIEE;ETSH, HTeRlIicALNE, &5
IR OMELBIORR B HIR I RERESH ORI,
EERA R T ERICIE, 1000 mg/kg DM L EF
IO NG o7,

8. #HREEE (Table 5, 6)

HEEMR TR, BT, 300 mg/kgBElzBWT
O ERS I BN ER IR AR L CEFE
T EEAERO SN 1000 mg/kg BT, FREOE
EEUGEERANALN, HUERBRIEELSETH -
oo i, BROMNERICEEZSESALN.
TiZ, 1000 mg/kg FHECHRO B EE IZSBEEMA A
L, HENEEPERLREETH /2. ’

EEEARE T2, 1000 me/kgBEDETIE, HB
HOKREFNEERBEZRL, i, TEX BWRBLIV
BEOMMERICHEERBEMENSA SN, HHERIC
IEBEI o, BB I UEE RO ESITE
BLrEETHo. BT, WThORBEOERIZLY
BBEEE OMICHEERERA LNz P o7z,

9. RIBMARFIRE (Table 7, 8)
HEHRRTEEOBRETIE, 1000 mg/kg & o Mz
BOWTHEBCEESZD 5 h, T, mBERRcE
AL ANVIFERFELEBERS4G, AIEOZD
MO ORFE LR DOEN L HET O KIENE 26,
R LEBREASTHEF (BE;46), $PEE;36) 14
b, METIE, EEEOKIEEERG B AFHERRE,
EEOUN LA, BEDORFLEBERIELH, @B
RELEOEMS L HETHOKENEZ26), M TR
B ARFHESLE, FELEALEI6H (BE,10,
R 5H), EEAIBICA SN, 300 me/kgBET
&, ETHIBEERBICBIT2RFELEBEEK, WEDOZ
DLOTNORT LEBFR (BE)FSE 1AL NT
B o, BTIHEMRMAE EEOBFHS, 100, 300
B L1000 mg/kgBETENEN, 36, 1618 L T4H
Hbhi-. Thonbix, EEHBETEICEEREDL
Nho7z,

EE

1000 mg/kg B T3, —REORILE L TH#EE b
EHDESTELITHEI RS ERIS 1IBRAOMIZE
HoNT L OERIIEEHEHICEA LN L
7o, BEIIMEM L DR SEIB MmN S h, EES
Hohi:. EEERICIIMES S HREIITBEL b HE
Th-o7:7% EEBERTIHROFESNEINRIEL L
Ho>THBY, EEEFALNR:. BEEIZIIESEH
PO LM TIRIEA A LN,

BEGANDRBRETED LW HORENEEIZOV
Tid, BB YRR CEBENZ3-AF VT )/

—VBIU3-7I/ 7z -VOHABRERORS
EURBRPYOEHEROET ZIBIZBVWTHEAKOE
LPBOLNTVEI e, 7o/ —VEICEKEBEOE
ItTHY, 4-2F N7 2/ - VHESCERTAHLD L E
Zon7z, EE2ECKRETRAILE(EALRZ >
7. '

BEHAERTROMBAELFRECEDOGPTB LU
ORIV ATO—AVDEEF AL, EOGPTD
SiEIX, AERERBTITAD S TS, GOT,
FTUHYKRRAT7 75 —¥, +GTP, B NY v EDFF
BEERTICELS VW &b, FEREIIES (ST
hweEZ oz BRalVAFu—-LoOEER, BHE
REREBRTILEIL, ARBTIIICEDON, 42T
7z /= VABEERB RN L CEER RITT TR
Ezbhi:. DEHEETEICE, E5HRRTEICE
OALNAEHEIZIIWTROBE 3%, EHE®RIE
HHENT-,

BT, BT ORIRIE I MEE L b BEETHRIEL,
REAFRE LBV COHE IR LA T
Tesz, TRz ALR, ZOMIZUS A;
R LR L HETHOKIE, BETEHICBT 50
FRB T I BEEOTNAL N, FOMOWELE
DFBHBFRECIIMTRBEEEDT S A, WBHEOHE
REARE BT HFPREHE, BEOULA, EEOR
FEEBERFEIFIRED N, Thb DBV
NY, 4T F VT2 —VHFERM - HEC R Eo
ZEickBbobkEZ N, EEHBRTEIOE, 2
noOEIZED SN2 Hh o7,

BREER, BSPBRRTHRICBEOFHOEEL &

UCHNERICEEED S 2 3HERALNRL. ETIE,
SO UBROMHERICARRHELS ALz, LAIL

MEOFEDE L CHEOREIZIZ4-2F V7 2/ — V%G
CRET S EZE LN AREMBENETIFZEDOAL
porz. EREARMTERICHE TR, T&E, BB L0
BEOMITERDIKE, MB L URE RO ERD
BERAR LN, FEORMBICFE-ELEEZ LR
A

Z DD 1000 mg/kg BV BT A HEMFHAAR O
3h, HEHIBRTEICEIZBTEROEMRAE
B O FEOREHBIBEIEDOO % LTE71 % & H
Polzd, BItOBREFIBETHL L, BARREETH
DONDEIERMOENT VLA &, 725U 4HKER
BRDBESEMIRBTOEET— 7 ICBITAREE
(0~714 %) DEFENTHLZ L2 b, EUFHERI
BweEZ Shi. 1008 X U300 mg/kegZEClE, BI%
OENRE LR OWFEORBOEIMNIED 5 i
o7z,

300 mg/kg BETiE, BIZBWTHESHBETEID,
RO EE L HENEBICFELBESALN, BB
REABSFNICRTELEAEES RO LN, hbid
WM D 1000 mg/kgBETHALNTWAEELTHD Z L
o, 4-LFNV T2/~ ERSFIEBETANDEERD
.
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28 HEARERSSMHER

100 mg/kg BT, WTROBREERICOELEAS Bk
iz ho 7z,

Doz s, *RABREBTUBT2E8LEE
(NOEL) ix, #7100 mg/kg/day, #7300 mg/kg/day
ThibiiEwmdhs.
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HEREEE | BT ,

AERIELE [ ENHE, KREER, FHEET,
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ey Frae A »
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Tel 011-885-5031 Fax 011-885-5313
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Table 1 Hematological findings of male rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose

toxicity test
Administration period Recovery period
Item
Omg/kg 100 mg/kg 300 mg/kg 1000 mg/kg 0mg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
RBC (X10*/4L) 7774+247 784.9+412 7586+263  765.9+288 820.3+£46.0 8359342
Hematocrit (%) 4760+£0.83 4761%+231 4834+18 4703+ 1.60 47.07+261 48.39*£1.65
Hemoglobin (g/dL) 15.81+025 1577+050 16.00+0.60 15.56 +0.53 16.04 £0.79  16.36 £0.51
MCV (fL) 61.27+t1.66 6069+133 63.73+1.26* 6143+147 5741+1.77 57.94£2.25
MCH (pg) 20.37+0.58 2010064 21.09+050 20.31=%=049 19594079  19.57 £0.63
MCHC (g/dL) ’ 3321+044 3316+085 33.11+0.73 33.09+0.82 34.11+086 33.81 £0.50
WBC (X10%/uL) 1230+36.5 139.1+480 146.1=+£31.7 1344415 109.7+£289 117.7+21.8
Platelet (X10*/L) 122,11 +17.85 119.30 £13.38 112.63+7.71 118.29+8.66 107.37+ 867 108.71 +6.89
Reticulocyte (%o) i 283+6.2 23.7+5.7 26975 30376 209+4.0 19.1 £33
PT (sec) : 13.90+0.66 1529+153 1504*+163 14.33+0.79 1461 £1.57 14.39+1.52
APTT (sec) 2324209 2610266 2539+342 24.96+246 2627224 24.29+3.02
‘Differential leukocyte counts (%)
Neutrophils
Stab form 09+12 1.3+1.1 19+16 26+20 21x12 20x15
Segmented 7.3+£28 56=+3.1 7.6+3.9 40+1.7 7.3+25 5.6+2.2
Eosinophils 11+11 1.0x1.2 0.9£07 09+12 09x1.1 1.0+0.8
Basophils 0.0£00 0.0£0.0 0.0+0.0 0.0+00 0.0+00 0.0+0.0
Monocytes 0.7£1.0 0.7+13 0.6*0.5 1.0+£0.8 1.3£1.1 1109
Lymphocytes 90.0+35 914+4.9 89.1+4.6 91635 884+ 1.6 90.3+2.8

Values are expressed as Mean®S.D. :
Significantly different from 0 mg/kg group (*p<0.05)

Table 2 Hematological findings of female rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose

toxicity test
Administration period Recovery period
Item
0 mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg 0 mg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
RBC (X10'/pL) 7694 464 7826415 765.0+36.6 7723464 793.7+282  752.1£28.0*
Hematocrit (%) 1586+320 4593+205 45434188 4571218 51163 4291 +2.24
Hemoglobin (g/dL) 1563£090 1569+=061 1556=+0.58 15.69+0.58 1547057  15.09 = 0.61
MCV (fL) 50.57+135 5873+148 5943+159 59.24 % 1.70 56.10+097 57.07+148
MCH (pg) 2031045 2007068 2031051 2034+0.71 1949+ 044  20.06 = 0.45*
MCHC (g/dL) 34.13+063 34.17+041 34.24+048 3434 £1.07 34.79+047 3516+ 1.14
WBC (X10%/L) 92.6 £17.9 72.7 £20.0 716+ 14.7 100.3£35.0 789+ 16.5 81.1 +29.6
Platelet (X10%/uL) 12140+ 10.06 119.86 £ 14.01 121.86*£18.87 113461126 10249%£924 95.79+6.78
Reticulocyte (%) 249+31 254+ 6.2 26.1 3.7 236+6.2 194 +3.8 21.9+43
PT (sec) 1420046 1399061 13.73+0.58 13.93%0.50 13.77+0.38  13.50 £ 0.43
APTT (sec) 20.76 £261 2020137 2030+128 21.24+0.98 1960170  20.11 £1.56
Differential leukocyte counts (%)
Neutrophils
Stab form ' 0.6 0.5 09+1.2 24 £ 1.7% 0.9+04 19+21 14+13
Segmented 53%23 54+24 6.6 +3.2 13134 4.0x23 7665
Eosinophils 1.0x12 04 +0.5 09+09 04+05 10+1.2 1.7+£17
Basophils : 0.0+00 0.0+0.0 0.0£00 0.0+0.0 0.0£0.0 0.0£00
Monocytes 1.0+£12 1.1£09 0.6 +0.5 0.7£0.8 1.1+07 0.7+08
Lymphocytes 92.1+3.2 92.1+38 89.6 +4.1 93.9+36 92.0£35 88.6 £7.6

Values are expressed as Mean+S.D.
Significantly different from 0 mg/kg group (*p<0.05, *p<0.01)
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Table 3 Blood chemical findings of male rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose

toxicity test
Administration period Recovery period

frem Omg/kg 100 mg/kg 300 mg/kg 1000 mg/kg 0 mg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
Total protein (g/dL) 5.69+0.18 5.79 £ 0.20 5.76 £ 0.05 5.66 £0.21 554 £0.19 544+0.16
A/G - 1314 £0.084 1.204 £0.095* 1.209+0.035 1.237=+0.092 1.101 =0.067 1.130%0.070
Protein fraction (%)

Albumin 56.86+1.52 54.69+1.94* 5480070 5537+1.86 52.50+152 53.14£155

oy-globulin 10.77£1.84 2200201 2174141 21.69=*174 2361 +240 2279x2.15

o,-globulin 9.37+1.05 9.06 £ 0.71 8.69 + 0.62 9.76 £0.81 0.43+0.81 9.74 £ 0.66

B-globulin 1287+£1.10 1287%x0.73 1343+1.01- 12.56+0.60 1277+0.92 1230+ 1.09

v-globulin 1.13+0.44 1.39+£0.32 1.34 047 0.63+0.18* 1.69 +0.76 2.03+1.15
GOT (QU/L) 60.6 3.6 60.9 +3.0 6l4+44 62070 714 +124 66.9+78
GPT (IU/L) 244£33 236+1.1 27.7+30 40.6 + 8.8** 313+11.8 28.1+35
ALP(IU/L) 4964 £61.2 504.1 +98.8 5344+995 4551871 308.3+59.7 3806+%873
LDH (IU/L) 267.7+67.0 2570+56.0 302.7%+1102 3003=*40.1 3184 +104.6 284.3+£64.2
y-GTP (IU/L) 0.77+0.28 0.81 +0.20 0.73£0.14 0.89+£0.23 0.39£0.12 046 £0.22
Total bilirubin (mg/dL) 0.060 £0.006 0.059+0.007 0.057+0.005 0.064 +0.011 0.061 £0.007 0.074 +0.013*
Glucose (mg/dL) 148.0+21.3 164.0 8.9 1714 +£6.9* 14991153 17811274 153.9+172
Total cholesterol (mg/dL) 65.9 £5.7 58.0+8.2 63491 679192 66.3+8.0 65.7 £22.5
Triglyceride (mg/dL) 459+ 18.7 51.7 %+ 115 726 £27.0 403235 52.0+235 377+ 124
Urea nitrogen (mg/dL) 13.71£0.89 13.79%x1.12 1331+£1.99 14.21+217 16.17+2.14 1744 £2.16
Creatinine (mg/dL) 0430+0.019. 0429+£0.023 0434+0.021 0.409=+0.023 0474 =0.044 0441 £0.037
Sodium (mEq/L) 11286 +1.14 141.79+0.95 141.93+053 14057+ 148** 143.79+1.63 143.14+1.57
Potassium (mEq/L) 4.813£0.309 4.991 +£0.313 4.730+0.256 5.044 £ 0.298 4.526 0416 4.871+0.175
Chlorine (mEq/L) 1063+ 1.8 105.7+ 1.4 104714 104.3+14 106.6 = 1.6 107618
Calcium (mg/dL) 9.10+£0.21 9111041 9.21+0.24 8.97+0.33 9.53 +0.26 9.50 £0.24
Inorganic phosphorous (mg/dL) 8.79£0.71 8.77 £ 0.61 874061 . 9.50+0.84 7.04 £ 0.61 7.66 & 0.36*

Values are expressed as Mean+S.D.

Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)
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Table 4 Blood chemical findings of female rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose

toxicity test
Administration period Recovery period
[tem
0 mg/kg 100 mg/kg 300mg/kg 1000 mg/kg 0 mg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
Total protein (g/dL) 5.5 +0.22 5.56 £ 0.20 5.61+0.18 5.79 £ 0.29 5.73 £ 0.56 5.59 + 0.31
A/G _ 1410+ 0,063 14360041 1434+0.091 1471£0.057 1426 £0.059 1.313+0.139
Protein fraction (%)
Albumin 58.57+111 5901069 5896+161 59.61:£0.93 5884 +£1.01 56.71 +2.83
oy-globulin 1914091 1951+0.73 1877+143 1816087 1917+164 19.20+0.98
o;-globulin 8.27+0.76 8.14 +0.86 8.50 + 1.14 840+0.84 8.56 +1.09 8.83 +0.62
#-globulin 12474103 11714084 1231159 1206+117 11.24 £1.09 12.39+281
v-globulin 1.54 £0.38 161£0.39 146 £045 1.77 £ 043 2.19+0.52 2.79+0.93
GOT (1U/L) 65.6+19.5 .6£26 59.3+2.9 59.7£4.6 57.3+6.9 66.4 + 11.1
GPT (IU/L) 223+ 84 20.7+1.9 20.3+1.8 26.6 =4.1 20.6 +2.7 234+4.0
ALP (IU/L) 2696+43.1 3100+£994 2819507 2924%518 156.3+£44.7 2186 =53.8*
LDH (IU/L) 287.7+60.1 239.7+50.1 2629=x£60.0 2764 +£504 316.3+948 280.0%37.0
y-GTP (IU/L) 0.83+0.10 1.00+£0.20 0.99 +0.23 1.13+0.28* 0.531+0.26 0.60 = 0.23
Total bilirubin (mg/dL) 0.061 £0.007 0.054 £0.008 0.056 =0.008 0.061 £0.011 0.083+£0.014 0.079£0.020
. Glucose (mg/dL) 1303+102 1356145 1276+ 124 124.0 + 166 1404 £289 122.0x132
Total cholesterol (mg/dL) 614131 69.1 +9.9 654 +5.1 81.6 & 14.3** 78.9+17.7 80.7 +18.9
Triglyceride (mg/dL) 11.7+64 174 +10.1 12.1 +4.1 244 £ 14.0* 38.1+49.1 174£7.9
Urea nitrogen (mg/dL) 16.89 +229 16971202 1633+1.92 16.86+141 18.67+2.08 17.99+2.35
Creatinine (mg/dL) 0.427 £0.042 04170024 0430x=0.035 0.413 x=0.027 0.484 +=0.037 0.469 =0.033
Sodium (mEq/L) 140.64 £1.31 14157 +0.67* 140.71 039 140.79 £ 0.70 140.71 £ 0,70  140.93 %+ 1.24
Potassium (mEq/L) 4771 £0.113 4564 +£0.265 4.516+0.382 4.754=0.272 1410£0.286 4.496 +0.311
Chlorine (mEq/L) 1086+05  109.1+07  108.1+09  107.9%07 108.1+£19  109.0+20
Calcium (mg/dL) 8.96 +0.35 891 +£0.24 8.89 +0.31 9.24 =017 9.34 £0.35 9.14 =042
Inorganic phosphorous (mg/dL) 7.56 £ 0.67 6.86 = 0.86 7.31+£0.82 749%0.71 5.84+0.75 6.01 =0.30
Values are expressed as Mean=£S.D.
Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)
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Table 5 Absolute and relative organ weights of male rats treated orally with 4-ethylphenol in twenty-eight-day repeat

dose toxicity test

Administration period Recovery period

ftem Omg/kg 100 mg/kg 300 mg/kg 1000 mg/kg 0 mg/kg 1000 mg/kg

Number of animals : 7 7 . 7 7 7 7

Body weight (g) 352.1+273 347.9 £ 20.1 3634156 3294 + 28.8 425.6 +28.9 380.6 + 25.7+*

Absqlute organ weight
Brain (g) 2.073 £0.073 2.121 +£0.038 2.089 = 0.037 2019£0.048 2.107 £0.054 2.084 = 0.088
Lungs (g) 1.326 £ 0.084 1.361 £ 0.124 1.397 £ 0.100 1.277 +0.073 1.423 £0.093 1.297 £ 0.112*
Heart (g) 1.216 +0.132 1.256 £ 0.092 1.314 +0.085 1.229+0.132 1.394 +£0.133 1.279+£0.118
Liver (g) 11.023+1.183 11414 £0.878  12.603+1.059* 11.783=*=1.181 12487 +1413  11.043+£1477
Kidneys (g) 2.821+0.285 2.737 £0.226 2.874 £0.193 2.930+0.308 3.044 £0.126 2.910+0.359
Spleen (g) 0.671 +0.093 0.699 £ 0.099 0.746 £0.075 0.659 =+ 0.064 0.759 £0.135 0.681 = 0.078
Adrenals (mg) 54.6+71 554 +6.8 55.6 = 7.1 514+ 6.0 63.9+81 574492
Pituitary gland (mg) 11.39+1.84 11.69 +2.05 12.06 + 1.55 10.36 = 1.26 13.96 £ 147 12.19 & 1.35*
Thymus (mg) 592.4 + 118.3 673.6 = 80.7 6424 £1390.7 ~ 567.1 £135.8 553.9 £ 60.8 484.7 £ 48.2*%
Thyroids (mg) 21.96 +4.89 21.26 £4.15 1943 +£242 20.04 +4.78 2351+536 2546 £ 7.04 -
Testes (g) 3.099 £ 0.204 3.146 +£0.323 3.127£0212 2.934 +0.182 3.516 % 0.166 3.029 £ 0.283*
Epididymides (g) 0.716 £ 0.073 0.740 £+ 0.067 0.727 £ 0.043 0.709 £ 0.057 0.960 =+ 0.060 0.964 +0.078

Relative organ weight
Brain (g%) 0.591 % 0.062 0.613 £0.043 05740021  0.616+0.045 0.496 = 0.026 0.519 £ 0.039*
Lungs (g%) 0.377 £ 0.019 0.391 £ 0.025 0.384 £0.027 0.389 +0.021 0.336 = 0.019 0.340 £ 0.021
Heart (g%) 0.344 £0.019 0.360 +£0.017 0.360 £ 0.019 0.373 £ 0.027 0.327 +0.023 0.336 £ 0.020
Liver (g%) 3.129+0.176 3.283+0.178 3461 = 0.161** 3577 +£0.171** 2.929 +0.195 2.801 +0.229
Kidneys (g%) 0.800 £ 0.045 0.787 £ 0.047 0.791 £ 0.046 0.890 =+ 0.030** 0.719 £0.052 0.764 = 0.073
Spleen (g%) 0.190 +0.021 0.199 £ 0.023 0.204 £ 0.017 0.199 £ 0.015 0.179 + 0.035 0.180 £0.013
Adrenals (mg%) 16500+1.621 15944 +1.836 153172042  15.621 +1.323 15.074 £2.273  15.123 + 2401
Pituitary gland (mg%) 3.219+0.320 3.356 = 0.518 3.319£ 0430 3.146 +=0.300 3.289£0.371 3.213+0.379
Thymus (rﬁg%) 168.367 £ 31665 104.710 29527 176.601 £35.232 17176137547  130.874 + 18764 128313+ 19.821
Thyroids (mg%) 6.199 = 1.030 6.084 = 0.919 5.314 £ 0.629 6.116 +1.436 5.499 = 1.042 6.707 + 1.845
Testes (g%)  0.883£0.062 0.9041+0081  0.861=0.076 0.894 +0.071 0.830 £0.118 0.799 + 0.075
Epididymides (g%) 0.203 +0.021 0.213 £+ 0.029 0.200 £ 0.018 0.214 £ 0.010 0.229 +£0.018 0.254 £ 0.016*

Values are expressed as Mean®S.D.
Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)
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Table 6 Absolute and relative organ weights of female rats treated orally with 4-ethylphenol in twenty-eight-day

repeat dose toxicity test

Administration period

Recovery period

Item

0mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg 0 mg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
Body weight (g) 200.9+12.8 198.3+14.7 204.7£9.7 185.0+17.6 241.9+41.9 219.9+14.1
Absolute organ weight
Brain (g) 1.9214+0.020 1.884£0.040 1.883+0.068 1.8834:0.076 1.946+0.105 1.840+0.083
Lungs (g) 0.934£0.046 0.919+0.056 0.949£0.083 0.909+0.084 1.024+0.116 0.957+0.078
Heart (g) 0.781+0.070 0.77010.070 0.761£0.023 0.736 £0.068 0.857+0.099 0.830+£0.078
Liver (g) 6.173+0.598 5.911+0.384 6.380%0.166 6.434£0.773 6.887+1.359 6.504+0427
Kidneys (g) 1.65040.135 1.669+0.162 1.694+0.124 1.624+0.123 1.841+0.264 1.754%0.183
Spleen (g) - 0.443+0.068 0.3934:0.026 0.434+0.086 0.396+0.085 0.473+0.090 0.476 :0.058
Adrenals (mg) 62,7195 59.1+8.5 67.3£59 55.6+8.1 63.9£8.5 60.3+10.2
Pituitary gland (mg) 12.94+1.34 12.57+2.08 13.40%+0.96 11.56+1.61 13.89+1.59 13.16+1.17
Thymus (mg) 463.9+83.5 443.7+50.2 453.0+68.0 403.0+81.1 490.9£101.3 4107814
Thyroids (mg) 14.17£3.31 14.4412.87 15.97+4.81 14.40+2.50 16.91+1.60 15.40£2.97
Ovaries (mg) 81.0+155 79.3+11.1 83.6+11.1 74.9+8.2 80.3+£14.3 85.3+75
Relative organ weight
Brain (g%) 0.959+0.064 0.954 3:0.061 0.920+0.048 1.026+0.109 0.821£0.117 0.886+0.058
Lungs (g%) 0.464 +0.017 0.464+0.023 0.46310.038 0.490+0.026 0.427+0.048 0.4344:0.020
Heart (g%) , 0.390+0.026 0.389+0.029 0.373+0.020 0.399+0.017 0.357+0.033 0.377+0.022
Liver (g%) 3.070+0.172 2.986+0.153 3.121%0.116 3474+0.212%* 2.841+0.147 2.961+0.121
Kidneys (g%) 0.82140.036 0.843 +0.056 0.826+0.046 0.880+0.052 0.7640.013 0.7991+0.066
Spleen (g%) 0.220+0.025 0.200+0.019 0.2114+0.043 0.214£0.047 0.197£0.039 0.2174+0.025
Adrenals (mg%) 31.367+£5.384 29.964 +4.909 32.877+2.611 29.994+2.692 26.857+4.679 27.589+5.655
Pituitary gland (mg%) 6.453+0.631 6.34010.908 6.554 +0.522 6.243+£0.591 5.850£0.953 6.001+0.610
Thymus (mg%) 230.357+35.020 224.364+26.085 221.616+33.626 216.154+25.600 206.383+49.790 186.273+32.202
Thyroids (mg%) 7.121+1.891 7.311+1.489 7.783+2.196 7.849+1.599 7.153£1.324 7.003+1.275
Ovaries (mg%) 40.4511+8.158 40.147 +£6.134 40.736+£4.323 40.571£3.755 33.616+6.213 38.980+41.758
Values are expressed as Mean+S.D.
Significantly different from 0 mg/kg group **p<0.01)
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Table 7 Histopathological findings of male rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose

toxicity test
End of administration period End of recovery period
frem Omg/kg 100mg/kg 300mg/kg 1000mg/kg  Omg/kg 1000 mg/kg

Number of animals examined 7 7 7 7 7 7

Organ:Findings Grade
Lung: Accumulation, foam cell + 0 * * 1 0 0

Forestomach

Limiting ridge : Erosion 0 0 0 1 0 0
Hyperplasia, squamous celt 0 0 1 1 0 0
Other part:Degeneration, squamous cell + 0 0 0 2 0 0
Edema, submucosa A ++ 0 0 0 2 0 0
Hyperplasia, .squamous cell Total 0 0 1 7 0 0
‘ + 0 0’ 1 1 0 0
++ 0 0 0 3 0 0
Pancreas: Atrophy, acinar cell + 0 * * 0 1 1
Liver:Microgranuloma + 3 * * 1 1 2
Kidney: Cast, hyaline + 0 0 0 0 1 1
Eosinophilic body, proximal tubular epithelium + 0 2 1 0 0 0
Hyaline droplet, proximal tubular epithelium + 0 3 1 4 1 0
Regeneration, tubular epithelitim + 1 0 1 1 2 1
Epididymis: Cell debris, lumen + 0 * * 0 0 1
Prostate : Cellular infiltration, lymphocyte + 1 * * 1 0 1
Pituitary gland:Cyst <+> 0 * * 1 0 0

Values are number of animals with findings
Grade of histopathological finding; +:slight, ++.moderate, <+>.detected
*:not examined

Table 8 Histopathological findings of female rats treated orally with 4-ethylphenol in twenty-eight-day repeat dose

toxicity test
End of administration period End of recovery period
ftem Omg/kg 100 mg/kg 300mg/kg 1000 mg/kg  Omg/kg 1000 mg/kg
Number of animals examined 7 7 7 7 7 7
Organ:Findings Grade
Lung: Accumulation, foam cell + 2 * * 1 0 1
Larynx : Cellular infiltration, neutrophil, lamina propria + 0 0 0 1 0 0
Erosion + 0 0 0 1 "0 0
EsophagusHyperplasia, squamous cell + 0 0 0 1 0 0
- Forestomach:
Degeneration, squamous cell + 0 0 0 2 0 0
Edema, submucosa ++ 0 0 0 2 - 0 0
Granulation, submucosa + 0 0 0 1 0 0
Hyperplasia, squamous cell Total 0 0 0 6 0 0
' + 0 0 0 1 0 0
++ 0 0 0 5 0 0
Ulcer 0 0 0 1 0 0
Glandular stomach : Erosion + 0 0 0 1 0 0
Liver:Microgranuloma 0 * * 1 2 2
Kidney:Cyst <+> 0 * * 2 0 0
Mineralization, cortico-medullary junction + 0 * * 1 0 0

Values are number of animals with findings .
Grade of histopathological finding; +:slight, ++.moderate, <+>:detected
*not examined
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Reverse Mutation Test of Methacrylonitrile on Bacteria

E:3 )

Az b RZonT, B EEVAERER
RERTEML7-.

MEW L LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 V3 & U8 Escherichia coli WP2
uvrA P O5EBRE BV, S9 mixfERINE X ORISR
wWihd, AERERBRCTHEMNNED O Po/2Z
EnH, ARERIL S mix ERMRARS L CRImEER &
b 12313~5000 ug/plate DHEFHCTERE L 7-.

ZORER, 2EINFRBEE LBV -SBEOBREHD
WTNOBEIBVWTYH, BEMBEED2ELEELS
BREEIU-—-HOBIMIRD bl ol

DEDER»S A7)0z bYMiE, Au-RER
WBWTEEEMZ2EL2WL 0 () LHE L7,

HiE

1. HERME
Ay zyo= i, EEEHOEEKTHS. Bn
ToHERME L, vy NEESP-30A, ME9 %, Hi fE

LB ZEE (R T b, MBILBITHMY L85 S,

WEREL, ERABT CERLTHERLL. Auy bz
DT, RERPMPELETH S I LR INT.

AZ )= PYRNIE, FAFLVALEEFY R
(DMSOQ, = v F&ESACQ2095, FIYHiZETEM) IZHE
BLTRSHAEOMREEME L -1, RBEHETHED
BEIHARL GERMCEHEBICHW .

2. BMEIERME

BB ENE R L URAEEILTOLEBY TH
5,

ERER LAV BN BYE L, SR TT
DUREBT-IPBOLATHAEYEBIUHZEL, #
nEFNn Table PR L 7.

2-(2-7)N)3-6-= b a2-7Y V)T 2 YNT I F

(AF2, FijeitisE T30)
(SA, FIEHZ3E T260)
9-FI)TIYT (9AA, Sigma Chem. Co.)

2737 IRy (2AA, FEALZE T3H)

AF2, 9AA B X UF2AA 13 DMSO 12, SA I BRI I B #F
L7:b D% -20 CTHMERTF L, BEE, #ELrIlH R
IZHW.

TIOF YT L

3. BEHE

Salmonella typhimurium TA100, TA1535, TA98,
TA1537 33 & UF Escherichia coli WP2 uvrA % B\ 7z,

S. typhimurium D4R #kIT19974E8 B 7H I, E. coli
WP2 uvrATRIZ 19974 B9 HIWZHERNA 7 v 1 Hf
Bty —ORBRRBEL P55 INT,

REEIT-80 CTHERELZODEAY, SEKD
MU, BEERERORMEIC, 7 I BERK,
UVESE, BEE(fa)BLUT7 ¥ YitERF
pKM 101(7°5 A 2 F) DA EIZDOWTHRR, #HFEIHRF
ENTWwBI oL, '

RERICBELC, =z2— P b7 1R No. 2(Oxoid
Ltd) 2 AN LFERKBREICREL-HE* —EniE
BL, 37°CTIORHEFHEERL IZEELA- DD RER
we L.

DHEEEICL D660 nmORZXEZHEL, BEHE
WO = MR L 7.

4. HEHB LTS mix DIER
1) AR
I, AR TR DR 7L 0 — R ERE

TRV B, BEHILS/-DOMBIZITROEBD
ThH5b.
WEE~ 7 AT T AT 02g
7L VB 1K 2g
) VEEKREZH )Y A 10g
VUBE—T RS AL 192¢g
KEE(LF R YT A 0.66¢g
Fha— R 20g
KEER (FBRER) 15¢

B mmNT r—VL1IMH30 mLER L TCED:
T LOTHB.

2) by FTTH-—-
TROKBEA BLU® £-13(C)2EEH10:1
DEETRAL. _
(AY,32 7 4 — (Difco Lab.) 0.6 w/v%
1 Al R ' 0.5 w/v %
(B) Salmonella typhimuriumFg
L-eXFT 0.5 mmol/L
D-¥4F v 0.5 mmol/L
(C) Escherichia coli F
L-FYT 77> 0.5 mmol/L
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3) SS9 mix _

SOmix ImLH7) DHEBRIITERNEBNTH 5.
So* 0.1 mL
Bl 2T A 8 pmol
B|ALH ) T L 33 pmol
INa—-RX-6-) VB 5 pmol
NADH 4 gmol

- NADPH 4 pmol

F MUY L) Y ERRET (PH 7.4) 100 pmol

* TH# O Sprague-Dawley REEZ7 v 2 72/ AV E
% —JV(PB)B X U5,6-X¥ V75K (BF) o H&K%S
TEEFELTERLAESHFya—< v 2BV,

5 HBRAE : .

TrArFax—a yEVNCLY, SO mix EFMR
BB X NSO miximMaER %247 - 7.

ANREAE I, WEBRWEREMN01 mL, V) VEBEE
#0.5 mL (S9 mix FRIMERERIZ BV T2 S9 mix 0.5 mL),
BEWKOI mLERAL, 37 CT2049B 7 L4 v ¥
NR— gy L7=:0b, #9945 CIBRL Yy 7T7H—2
mLE Mz TRAML, AREHFERLECHELTCED .
$7-, WEREL L TEBRYWEREEOR L D IERBE,
FIEMoORESEYERR TV, FRERIE
WRWZBEEBYWEOZHRS & UHE L& Table i
AL7z, FEICERLZREBICOWTE, BEBSLURE
MxpEERE T Ee L7,

BAEI1337 CTA8BERITY, AL HELERIn=—
BEraoo=——7F+54 ¥ —FdEBRICL-THEL
7o, WERWEICHET AIRBROGEL, BIRICE D EBE
L7z, ¥7-, HIEHOFEIIOVWTIEX, ARH»LWVIETE
RIAMEE T ¢, BEREAMOBEHORELSHB L. B
WAERIZHERERBICB VLTI, BES X URBMEY
BETIIIMT2, EHEICDVWTIIRT2E L.
T/, KEBICB WL, EEBEEBLIVUEREIIDE,
ITFor A, FNFhoOFHE L EBEFETRKD
7.

HEZERRII1IE, XRRBRIZEAERL, HEOHB
BRI/

6. ¥IEE%E ‘

Wb HORERD I L, 1HBULOBERED S
mix HERIIREED 5\ IXS9 mix BRI BWT, HE
MEFEETHAIREICBITAERERIU=Z—HOTF
WS, PRlmBREO2E EicEmL, FoEmzE
BB L UCBBEESESRO bR HE, LEEED
BUEARBRICBVTERESEZET A0 () &4
ETAHZEEL.

RS LUEE

50.0~5000 ug/plate DEFTALE#3 L LT, AE
DERBEEBRLL. FOER, TXTOREHNSY
mix ERMRBES & CRINBBEOVTRICBW T IE
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HWIIED NG hrol. T, BBRWHEIZHRT A0
DI RTOHEETHEDOLN Lo/,

L7 oT, RREBEIIBIT2EEHEL, SO mixfE
ININERER B X UNEINERER L b 5000 ug/plate & L 7-.

BEAE% 5000 pg/plate & LCAK2 TS HEFRE
LC2EDKRRE#EM L 72 (Table 1, 2). #D#R, ¥
RTOREFICBWT, 2EHORBRE L EETEED2
U EL 2A2BRERIV—HOBEMIIED S i
o7z,

DroERICESE, Ay7yo= MY i, Bunik
REBERIIBWIERRSELE L2V () LHEL
7.

Bryryu= b))V, BREEFRBLITY 3
7Y a NI E BV RS EIGERALERARTL D
WKEHOBRFEBLNTBN Y, LR TARKE L
BITLTERBLZF v 4 =—X - NARAY —BERRE
BV RakEERBTILREeROMERSE S U -
BHRESFEREEN, BETH- 19, F-, ElYET
HAHT 7O M) IOV TIE, HRERRBRB LV
REREERBRTL O IHEOERLET, AFNV AT
VL= MIowTid, HREREARTEY, RehEE
HEB & UMM E AV ERRBR THE O E
PELNTWS 0,

Rk
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Table 1 Mutagenicity of methacrylonitrile on bacteria (I)

With (+)or | Test substance Number of revertants (number of colonies/plate, mean%S.D.)
without (=) dose Base - pair substitution type Frameshift type
59 mix (pg/plate) TAL00 TAL535 WP2 uvrA TA98 TA1537
0 137 138 138 6 11 120 32 22 19| 20 2 23| 15 15 12
( 138+ 06) ( 10+ 32) ( 24+ 68) ( 24% 40) ( 4=+ 17)
313 13 145 U3} 11 7 15| 25 2 19| 20 23 22 2 4 12
( 141% 59) ( 11+ 40) ( 23% 38) ( 22+ 15) ( 6% 53)
625 117 167 ‘155 10 15 8l 27 2 33{ 20 24 31| 18 9 12
( 146+261) ( 1% 36) ( 27+ 55) (. 25+ 56) (- 13+ 4.6)
1250 122 145 143| 12 13 11| 19 17 30 19 26 27| 10 UM 7
( 137+£127) ( 12x 10) ( 22+ 70) ( 24% 44) ( 10+ 35)
SO mix 2500 145 117 7| 7 8§ 15] 15 23 31| 20 21 18| 17 11 7
( 136£168) ( 10 44) ( 23+ 80) { 20& 15) ( 12+ 50)
) 5000 136 148 18| 10 10 1] 25 24 25| 18 27 27| 10 11 11
( 151+£162) ( 10% 00) ( 25+ 06) ( 24+ 52) ( 11% 06)
0 176 146 154 8 10 10| 25 28 27| 3% 29 26 9 1 19
( 159+ 155) ( 9+ 12) ( 27+ 15) ( 31+ 62) ( 4% 50)
313 159 168 142 7 13 A4 21 20 2| 20 2 31| 12 17 15
( 156+13.2) ( 8+ 46) ( 25+ 38) ( 26+ 57) ( 15+ 25)
625 147 170 166 | 13 7 81 34 29 20 2 26 2 8 1 15
( 161+123) ( 9+ 32) ( 28+ 7.1) ( 25+ 4.0) ( I12£ 38)
1250 166 157 130 9 M 9 23 31 22y 18 3 28| 12 18 20
{ 151 +187) ( 11+ 29) ( 25+ 4.9) ( 27+ 81) ( 17% 42)
59 mix 2500 48 147 154 6 8 12| 32 25 32| 33 29 30| 16 2 16
( 150+ 3.8) { 9+ 31) { 30x 4.0) ( 31x 21) ( 17+ 23)
) 5000 148 160 154 7 1 6] 3 36 33| 28 19 3| 13 18 20
(154 60) ( 11+ 45) {( 35 15) ( 26 59) ( 6% 35)
Chemical AF2 SA AF2 AF2 9AA
Positive |1y e (ug/plate) 0.01 05 0.01 0.1 80
control_
SO mix (=) Number of 508 557 565 | 714 702 739 | 183 260 252 | 639 628 651 | 380 585 453
colonies/plate ( 573%£21.7) ( 718+ 189) ( 232+£423) ( 640+ 13.1) ( 473£103.9)
Chemical 2AA 204 2AA 2AA 2AA
Positive  ["n e (ug/plate) 1 P 10 05 2
control
S9 mix (+) Number of 980 1121 1117 | 459 402 408 [ 777 891 969 | 490 535 485 | 348 395 364
colonies/plate ( 1073+ 80.3) ( 423+313) ( 879+ 96.6) { 503+ 27.5) (360% 239)

~ The purity of the test substance was 99 %.
This substance contained 51 ppm p-methoxyphenol as polymerization inhibitor, and 19 ppm acetone, 59 ppm acrylonitrile, 55 ppm
propionitrile, 72 ppm methacrolein, 48 ppm isobutylonitrile, 35 ppm hydrogen cyanide, and trace amount of acetonitrile and cis-
crotonitrile as impurities. :
AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide , SA: Sodium azide, 9AA :9-Aminoacridine, 2AA:2-Aminoanthracene
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Table 2 Mutagenicity of methacrylonitrile on bacteria (I1)

With(+)or | Test substance Number of revertants {number of colonies/plate, mean+S.D.)
without (-) dose Base - pair substitution type Frameshift type
59 mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 134 163 129 13 13 - 11 26 22 31 24 26 19 7 12 7
(142+184) ( 12+ 12) ( 26+ 45) ( 23+ 36) ( 9% 29)
313 151 147 128 16 17 12 14 24 19 31 21 21 5 8 9
( 142+12.3) ( 15+ 26) ( 19+ 50) ( 24+ 58) ( 7+ 21)
625 111 148 138 7 8 20 12 20 10| 24 28 29 12 15 4
(132+10.1) ( 12+ 72) ( 14=x 53) ( 27+ 26) ( 10% 57)
1250 144 138 124 17 17 17 21 21 20 26 17 ‘17 9 5 10
(135+103) ( 17+ 00) ( 21 06) ( 20+ 52) ( 8+ 26)
S9 mix 2500 140 134 123 6 5 11 20 23 11 30 21 26 9 11 8
( 132+ 86) ( 7% 32) ( 18+ 62) ( 26+ 45) ( 9+ 15)
) 5000 134 132 129 15 8 18 15 18 12 20 36 34 9 10 10
(132 25) ( 4+ 51) ( 15+ 3.0) ( 30+ 87 ‘) ( 10+ 06)
0 148 144 132 8 12 12 28 19 20 31 3 3 10 18 16
( 141+ 83) ( 11+ 23) ( 22+ 4.9) ( 33+ L7) ( 15+ 42)
313 129 150 168 13 16 12 25 18 2 35 38 33 15 12 19
_ ( 149+19.5) ( 14 21) ( 22 38) ( 35 25) ( 15+ 35)
625 138 166 15 12 16 12 22 32 25 32 34 30 17 18 18
( 150+ 14.6) ( 13+ 23) ( 26+ 51) ( 32£ 20) ( 18x 06)
1250 148 168 154 15 9 11 28 16 27 13 32 412 15 19 9
( 157+£103) ( 12+ 31) ( 24 6.7) ( 39% 6.1) ( 11+ 50)
S9 mix 2500 155 152 167 10 13 11 23 31 29 26 25 34 12 20 13
( 158+ 7.9) ( 11x 15) ( 28+ 4.2) ( 28+ 4.9) ( 15% 44)
+) 5000 160 163 1 15 16 13 3 3 31 33 29 35 11 18 16
(159% 4.6) ( 15+ 15) ( 33x 1.7) ( 32+ 31) ( 15+ 36)
Chemical AF2 SA AF2 AF2 9AA
Positive |1y e (ug/plate) 0.01 05 0.01 0.1 80
control
S8 mix (-) Number of 637 601 526 | 792 701 662 | 260 236 212 | 622 586 637 | 507 568 625
colonies/plate’ ( 588+ 56.6) ( 718 £ 66.7) ( 236+ 24.0) ( 615+ 26.2) ( 567+ 59.0)
Chemical 2AA 2AA 2AA 2AA 2AA
Positive
. 2
control Dose (ug/plate) 1 2 10 0.5
S9 mix (+) Number of 939 994 968 | 324 358 433 | 825 803 912 | 478 427 428 | 38 322 3%
colonies/plate ( 967+275) ( 372+55.8) ( 87+57.6) ( 444+ 29.2) ( 368 39.8)
The purity of the test substance was 99 %.
This substance contained 51 ppm p-methoxyphenol as polymerization inhibitor, and 19 ppmacetone, 59 ppm acrylonitrile, 55 ppm
propionitrile, 72 ppm methacrolein, 48 ppm isobutylonitrile, 35 ppm hydrogen cyanide, and trace amount of acetonitrile and cis-
crotonitrile as impurities.
AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide , SA:Sodium azide, 9AA :9-Aminoacridine, 2AA :2-Aminoanthracene
655
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In Vitro Chromosomal Aberration Test of.Methacrylonitrile
on Cultured Chinese Hamster Cells

£33

AFZ7VBa= M) VOEERRICRITTHEEEREN
BEIZOWT, FyA4=2—X - NAAY —EEHE
(CHL/TU) 2 BW TR EARERB LY EHL /-

SEREALEE (24 B51) B X U°S9 mix FEFEFE T D4ZRERI ML
3 (6RER) TIX, 0.67 mg/mL(10 mM) DBEIZB VT
50 % % B 2 5 KBS LSRRI & e o 72, S9 mix
T OERRMEIZSB T 5 50 %Il EIHEER,
027 mg/mLTdho7:. o T, EHUEL X °S9 mix
FEEET TOEBEEMETIX, 0.67 mg/mL(10 mM) %
BEEgEL L, D2 TIREREL. SI mixHEET
T ORI TIE, 50 %MAzMIENGIEE 02 &S
ErRmLEEEL L, A2 ThEERELL. EE
MIBTIE, 24WERIMEE, FREMAETIES mixdEF
ETBIUHFEETCORMANEL, HEEhtEIC18E
R, EAZERL, RETAIZLICI ) REGE
BHEFSEEBRE L. REEOWHFTREBRSEER,

24 BFRLERLIE S & U°S9 mix FEFFET D ERFHLIE T

130.67 mg/mL(10 mM), S9 mixfE%E T TCOER L
TiX0.27 mg/mLThoi-l thb, ThbHLDBRELZS
MERE LCREREYHEHETRE L.

CHL/TU #iHa % 24 B L ESALEE B X UFS9 mix FEFFE
FTCEBBMEL-WThoOMBEIZBWTY, Rek
DOWERE D L UBEEMROFERERB IR
o7z, 89 mixFETOERERLETIE, TToONE
#£(0.068-0.27 mg/mL) TEEREEDFRIEHAIED
b, FOFREEILT5-620 %(gap B ) Thol.
eSO F R LRI EE B (0.068 mg/mL) B £ U
FiEE (0.14 mg/mL) TR SR, BBEEEIZThER
3.13 %BLULSS BTHolr. EIMEMRETIEEE
(p<O0N) B SN oz, FRIZTEEBEIZL
BATBEHEATE X b,

CHEDERIY, ARBREGTTXS 7O kY
i, REEEFEFERTLIMGMN cEHmLL

BE
1. {EHL -#Ek ,

JH—F . =237 (JCRB) 7 5 AF (19884 2
B, AFE#L4E, BEAR) LAFrA4A=—-X M
LAY —@HEOCHL/IUMIE %, BAEZRBEAI0ALA
THRERICHAW:.
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2. EEROHAY

BRI, F4MmiE (CS, Cansera International) % 10
vol%iin L7=4 — 7 WMEM (A KBS0 rsmz B v
7z.

3. EERMG

A7V NINVRTITAFy Y EERBEL, 8
BUNRDHE LD, BEIEZFSX 79 A3(25 cm?,
N F)EBW. 2 X 1040 CHL/IUMAL %, B3
5mLi ANZT7TATIHEE, 37 °CHCOMAM ¥ Fan
— 5 — (5% CO,)ICRAE L 7-. EEEMETIE, MG
EIHBEICHEBRWE I, 4BR0REBLL. /-, &
BRI T, MARIBESHEICS) mixFEFEETB LU
FETCORMUBL, MBRTHRISERERTTED
\Z 18R RERE L7z,

4, 89
SO(Fva—<r@)iE, 72 /0¥ — N E56-X
7 TR #8S L o Sprague-Dawley 25 v b D

TEREA ST L7 D DA L. RIMEE T L

Thvol% & L7z,

5. #EME

Ay ryo= b))y FEFIP30A, JBILETE
G (ELL)) i, EAEFHETMAT, KRi3F L Tid 100 mmol/L
P E50 mg/mL%k#, DMSOTIZ50 mg/mLEE, 7%
TS50 mg/mLEAETHEREL, BEML-35.8°C, #
F90.3 °C, EREL.7kPaT, MEI %(R#ishe LT
NI AMFL7x/—V51ppm, 719 ppm, 7
70 =1FY W59 ppm, 72EF=}h1) 55 ppm, A
yrulbA4r2ppm, 41V 7FU=1+Y) V48 ppm, F
B35 ppm, 7 r=PYNEIRZTO M2 MY VITE
BREZSC)DWET, WK, ELXTRELL. HE
WEEKZ, ¥F, EXTTRETHo7.

6. HWERMENAH

HEWE IR L CRBICER L. BRIZEH
FESRAK(Ty FES KSHT3, BABEETE) LBV
2. REZEEICABLTREAFAREL, DWIOERz
B TIRRAR L THTE DREOWERY L RS % /R
L7, BERERSEEIE, T RTORBICBWTESER
D10vol% iz B X 5 Zhgz 7o,
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7. MRISTEIIRIAER

REREFTHRBRIIAVIEBRYEOLERE L IET
570, HERWHEOMBNEEICRIZTREERANL, #
Bxin'E o CHL/TU M2 203 5 S5EIsfER 1L, 2=
% — % » % —(Coulter Electronics Ltd.) # vy T &8
DiifagE L, HERYENEBEEOREN BRI T
LHHREEEOE b o TIREE L7-.

FORR, ERENMEB I US) mixdFFEET TOERE
BB T, XSAEEEN067 mg/ml (10 mM)IZB
WTH50 %Ez5MEHEENSERIRD LD
272, SO mix FHET OERBIMEIZB I 550 %M
FEIIGIIEREIX0.27 mg/mL Td - 7= (Fig. 1).

8. EREONRT

MBI RBROER LY, ERLEB L US9
mix EFF FTOEBBMECIE, 0.67 mg/mL (10 mM)
*REEEL L, AH2TIREREE L2017, 034,
0.67 mg/mL). S9 mixFET OEREELETIL, 50 %
MPTEIIRIRE O 2ERE T REREBREL L, &
H2THhigExiKE L 7-(0.034, 0.068, 0.14, 0.27, 0.54
mg/mL). BB EE LTHwWESA b4 v C
(MC, BHRBIEM BLU Y70 fkA 773 F
(CPA, Sigma Chemical Co.) 13, BHiEFHEK @RkFH
ETE)ICERLTRAELE., thFNGEakEYEsE
BETLIEVHONTWAEELER L.

REBERFARIIBVT, BESRECRBETIIL

BEHNV277 A3, REREROEREB LY
=Ly —HY =L AMBAEERNE T .
NI REL L UBEBEICOWTIEa -y -2
T vy =k AHIRMEERRE T b o T,

9. EGBMMEKREHNE

BEEETOEMENC, a3 FERERIBESY
0.1 pg/mLiZ% A &) IZHEEEICMA 2. $EEFEERD
PEBIIEEIL o TiTo 72, X594 FEERIIRT7TF RO
WO EGHERL . MR L EKRE 3 vol% ¥ A VB
Tt L7z,

10. F&EEMMF

MR OERESREIEHIZL Y, 20 %L E
DI EEET, »227522L 51205 %LU EDS
BEBERLERELBVRELHENZORSRERH L
L, BESEDIBEFRZRE L. TOHKFE(Table 1,
2), EHMEB LUS mixFEFET COEBELET
120.67 mg/mL (10 mM) %%, S9 mix7FE7E T DERERENE
TIZ0.27 mg/mL AP REESTOTREEEHEETH -
eZlnb, INLDOBREZAEUIBERYHENR L
L7
ERLZZA54 FERADI L, 12075 2ah0E
BNRBRBRATAFE, AQOBRENFNEFNLE
SHEFTPORVE I T - F{ELARETHF L.
RBEOSIIE, BARERREFZS - WL WR
& (MMS)VIZ & 25 8BEICESTV T, REFE

—@— treated for 6 hr with S9 mix
—O— treated for 6 hr without S9 mix

150
1 7\ --m--treated for 24 hr without 89 mix

100

Celi growth (% of control)
wn
o

O T T Y T T T T T
0 01 02 03 04 05
Concentration (mg/mL)

Fig.1 Growth inhibition of CHL/IU cells treated with
methacrylonitrile

™7 T 1

06 07

HHEVIRRESEEOF v v 7, I, iRk L OE
BEOFE & BB (polyploid) DA EIZ OV TEIE
L7z, T-BEREEIZOWTIZIEE20018, BHHEME
22V TIL 188008 D A5 BRI g % 754 L 7-.

11, RS HE

HEAVERGHER, BB X OB RERE & R E TR EE
IZoWTOGHERIE, B2 -8R BERFORE
¥, BEERBEOBICOVWTEREL, SBOEsY T
SERICEA L. | A
REEREFETAMBORBEREIIOWT, B
R L WA AMERE B L U BB T4 v ¥y
—OEBEEEERIZLI), AEERETEBL 2
(p<0.01). F/, HEEFHICELTasrs Y - 7—
35y VOEREREY p<00L) T, The0k
EHREEBLZL L, EWFERNLEAY L OHM kL
THEREFFREDFMEIT - 7.

BRBLUER

BB L A BRSO RE% Table 1IZ/R L 7=,
Ay rzNu= MY NVEMZT2ABKERLEL/ VT
NOMBEICBWTH, REARE D L URBHRMEERD
FREBIEZO NG Do 7.

ARENEIC L 2 REESIT DR % Table 21T L
oo AFryu= FYNVEMZ, S9 mixIEFET TR
BLEZVWTLOREREIZBNTY, REKOBERES
FUREEERBROZRERRAD R 2P 72, —A,
SOmixFAETCTHEBEREBELALTRTOREE
(0.068~0.27 mg/mL) I BWT, RBEDTLERE OH
ERRON, FORBEEIZ7.5~62.0 %(gap <) T
Holc. Tz, {KIREERE(0.068 mg/mL)B L UHILERH
(0.14 mg/mL) TREEMUMR DA E % (p<0.01) #1738
Hoh, FOHBEEEIZSIZHB LU TH 20,
EEBREDOER, BERFHRIZOON o1
(p<0.01). Zhix, BiEE (0.27 mg/mL) Tl
HEHNE75% L BVWETH-72I12b»dbbd, FRE
BOMETLTVWAZ L RHEM D20 800/l TS %
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o (BRI 733 M0) = L0 b, SELBHEIC X
D B O EENRERENICEL L - TEEELE
FEY (AN

A7) P LD AFAENKZCBRLTVS
Frua= b, REERIEOFECERLZEE
ROBEREETFRTLY, FHEEHRLZERELZV
EDREINRTWEY, T, Aoy lo=
FONEBAFNZATVIZEBR L THEXFIVAY S
VT - MIREAOBERELERT A, TOEHER
FgS, ZhbDZ &ps, LFEBESEULZIND
DIWEZ, LDIRBEOBERELTFRTLINED
VeI R BRI TRIE S 7.

B, A¥7)OZbYNRAFIVAYZ ) F— M
VT, BREESBRBIVCYayVay Rzt Bu
EMEHBERBRC BV TRENERI#HESh Ty
560, Frynz bR, BREERRTHED
BRIEOhTWAY,

ik
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BT FU—F," P4 F 4R M, HE,
1987, pp. 76-78.
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218-223.
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with methacrylonitrile
(MPN)* without S9 mix

T No. of cell ) ot

Conc-en Timeof No. of No. of aberrations o hok? ce S POLe Trend test! Concmjrént. Mltotxc

Group tration exposure cells Otherst  With aberrations %) cytotoxicity™  index™

0

(mg/mL) (br) analysed gap cth cte csb cse mul total TAG (%) TA (%) TA POL (%) (%)
Solvent* o - 24 20 1 0 0 0 1 0 2 0 2 (10) 1(05 000 100.0 -
MPN 017 2 20000 1 0 1 0 0 2 0 2 (100 2(10) 000 119.6 -
MPN 034 24 20 2 0 0 0 0 0 2 0 2(10) 0(00 000 - - 120.7 -

MPN 067 2 20 0 0 0 0 0 0 0 0 0 (00 0(00 025 109.0 10.2,9.0

MC 0.054g/mL 24 200 3 19 8 3 2 0 114 0 81¥(405) 80*(40.0) 0.00 - -

Abbreviations; gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring), mul:multiple aberrations, TAG:total no. of cells with aberrations, TAtotal no. of cells with
aberrations except gap, POL:polyploid, MC . mitomycin C.

a) Purity was 99 %. This substance contained impurities as follows : p-methoxyphenol as polymerization inhibitor (51 ppm), acetone (19 ppm),
acrylonitrile (59 ppm), propionitrile (55 ppm), methacrolein (72 ppm), isobutylonitrile (418 ppm), hydrogen cyanide (35 ppm), and trace
amount of acetonitrile and cis-crotonitrile.

b) Distilled water was used as solvent. ¢)More than nine aberrations in a cell were scored as 10. d) Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations. e)Eight hundred cells were analysed in each
group. f)Cochran - Armitage’s trend test was done at p<0.01. g)Cell number, representing cytotoxicity, was measured with a Coulter
Counter®. h)Metaphase frequency, mitotic index, was calculated by counting 500 cells in each dish.

*:Significantly different from solvent control at p<0.01 by Fisher’s exact probability test.

Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with methacrylonitrile (MPN)* with and
without S9 mix

Concen- Sg Time of No. of No. of aberrations ‘NO' ofcell.s pOLe Trend test' Concurrent  Mitotic
Group tration _ exposure cells Others?  With aberrations o : cytotoxicity*  index

(mg/mL) o () analysed gap ctb cte csb cse mul*total TAG (%) TA (%) ’ TA POL %i %)
Non-treatment 200 0 1 0 0 0 O 1 0 1(05 105 000 — —
Solvent® 0 - 6-(18 200 0 0 0 0 0 0 O 0 0(00) 0(00 013 100.0 -
MPN 0.17 - 6-(18 200 0 0 0 O O O O 0 0(00) 000 013 1029 —
MPN 034 - 6-(18 200 0 0 ! 4 0 0 5 (] 3(15) 3(15) 025 - - 104.9 —
MPN 0.67 - 6-(18 200 1 1 0 O 0 O 2 ‘ 1 2 (10) 1(05) 025 87.5 12.0, 11,2
MC 0lpg/mL - 6-(18) 200 10 59 18 1 3 0 257 4 122*(61.0) 119*(59.5) 0.00 — —
Solvent” 0 + 6-(18) 200 2 3 0 1 O 0O &6 0 5 (25 4 (20) 050 100.0 —
MPN 0.068 + 6-(18) 200 4 10 7 1 0 0 22 0 19%( 9.5) 15%( 7.5) 3.13* 80.3 —-—
MPN 0.14 + 6-(18) 200 3 16 27 1 0 0O 47 0 31*(15.5) 30*(15.0) 1.88* + - 80.7 —
MPN 0.27 + 6-(18) 200 20 146 126 4 0O 320616 O 129%(64.5) 124*(62.0) 0.14" 57.5 08,16
MPN 054 + 6-(18) — ) ) — 20.0 Tox, Tox
CPA 5Sug/mL + 6-(18) 200 9 47 169 4 0 0 229 1 127%(63.5) 124*(62.0) 0.13 - —

Abbreviations; gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse.chromosome exchange(dicentric and ring), mul:multiple aberrations, TAG:total no. of cells with aberrations, TA :total no. of cells with
aberrations except gap, POL :polyploid, MC: mitomycin C, CPA . cyclophosphamide, Tox cytotoxic.

a) Purity was 99 %. This substance contained impurities as follows : p-methoxyphenol as polymerization inhibitor (51 ppm), acetone(19 ppm),
acrylonitrile (59 ppm), propionitrile (55 ppm), methacrolein (72 ppm), isobutylonitrile (48 ppm), hydrogen cyanide (35 ppm), and trace
amount of acetonitrile and cis-crotonitrile. b) Distilled water was used as solvent. ¢)More than nine aberrations in a cell were scored as 10.
d)Others, such as attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations. e)Eight
hundred cells were analysed in each group. f)Cochran * Armitage’s trend test was done at p<0.01. g)Cell number, representing cytotoxicity,
was measured with a Coulter Counter®. h) Metaphase frequency, mitotic index, was calculated by counting 500 cells in each dish.

i) Chromosome analysis was not performed because there was no metaphase due to cytotoxicity. j)Seven hundred and thirty-three cells were
analysed.

*:Significantly different from solvent control at p<0.01 by Fisher’s exact probability test.
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