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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

Hter 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

Body weight (g) 352.1+27.3 347.9 £ 20.1 3634 =156 3294+ 288 425.6 +289 380.6 £ 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 0.684 = 0.078
Adrenals (mg) 54.6+71 554 6.8 55.6 + 7.1 514 +6.0 63.9+81 574+92
Pituitary gland (mg) 1139+ 184 11.69 + 2.05 12.06 + 1.55 10.36 = 1.26 13.96 £1.A47 12.19 & 1.35*
Thymus (mg) 592.4 +118.3 673.6 = 80.7 6424 +139.7 ~ 567.1 £135.8 553.9 = 60.8 484.7 £ 482"
Thyroids (mg) 21.96 +4.89 21.26 £4.15 1943 £ 242 20.04 £4.78 23.51 +£5.36 2546 £ 7.04 .
Testes (g) 3.099 £ 0.204 3.146 £ 0.323 3127 %0212 2.934 £0.182 3.516 0166 3.029 1 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 0574+0021  0.616%0.045 0.496 = 0.026 0.549 £ 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 2.891 +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 0.201 =+ 0.017 0.199 + 0.015 0.179 = 0.035 0.180 £0.013
Adrenals (mg%) 156500+ 1.621 15944 +1836 153172042 15621 £1.323 15.071£2.273  15.123+2.401
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 (rhg%) 168.367 £ 31665 191.710 +20.527 176.601 35232 171761+ 37547  130.874 +18.764 128313 +19.821
Thyroids (mg%) 6.199 + 1.030 6.084 = 0.949 5.344 £ 0.629 6.116 + 1.436 5499 =: 1.042 6.707 + 1.845
Testes (g%) 0.883 = 0.062 09040081  0.861= 0076 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 MeanxS.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

ftem O mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg O 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) 1.921+0.020 1.884 £0.040 1.883+0.068 1.883+0.076 1.946+0.105 1.940+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 0.770£0.070 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 6.43410.773 6.887+1.359 6.504+0.427
Kidneys (g) 1.650+0.135 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 0.393+0.026 0.434+0.086 0.39610.085 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+£85 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+159 . 13.16+1.17
Thymus (mg) 463.9+835 443.7+£50.2 453.0+68.0 403.0+81.1 490.9+101.3 410.7+81.4
Thyroids (mg) 14.17+3.31 14.44+2.87 15.97£4.84 14.40£2.50 16.91+1.60 15.40+2.97
Ovaries (mg) 81.0+15.5 79.3*+11.1 83.6+11.1 74.9+£8.2 80.3+14.3 85.3+7.5

Relative organ weight
Brain (g%) 0.959+0.064 0.954 +0.061 0.920+0.018 1.026£0.109 0.821+0.117 0.886+0.058
Lungs (g%) 0.464£0.017 0.46410.023 0.463+0.038 0.490+0.026 0.427+0.048 0.434£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% 2.84110.147 2.961+0.121
Kidneys (g%) 0.821+0.036 0.813£0.056 0.826+0.046 0.880+:0.052 0.764£0.043 0.79910.066
Spleen (g%) 0.220+0.025 0.200+0.019 0.211£0.043 0.214+0.047 0.197£0.039 0.217+0.025
Adrenals (mg%) 31.367+5.384 29.964+4.909  32.877+2611 29.994+2.692 26.857+4.679  27.589+5.655
Pituitary gland (mg%) 6.453£0.631 6.310+0.908 6.554+0.522 6.243+0.591 5.850+0.953 6.001+0.6410
Thymus (mg%) 230.357+35.020 224.364+26.085 221.616+33.626 216.154+25600  206.383+49.790 186.273+32.202
Thyroids (mg%) 7.121£1.89 7.311+1.489 7.783+2.196 7.849+1.599 7.153+1.324 7.003+1.275
Ovaries (mg%) 40.451+8.158 40.147+6.131  40.736+4.323 40.571+3.755 33.646+6.213  38.980+4.758

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-ethylphénol in twenty-eight-day repeat dose

toxicity test
End of administration period End of recovery period
ftem 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 cell 0 0 1 4 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 1 1 0
Regeneration, tubular epithelium + 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
frem Omg/kg 100 mg/kg 300 mg/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
Esophagus :Hyperplasia, 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

E30)

AZ 7oz fP)izonT, HEEAVAERERE
HRERLEML 7o,

MEW L LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 V5 & UF Escherichia coli WP2
uvrA P DSHERE VY, SO mix ERINB X RN
WEh b, AERERBRCHENIED LN 2 ro/2Z
&b, REERIT SO mix RS & U INEER &
b 12313~5000 ug/plate DHEFHTERE L 7-.

FOWER, 2EOARRL LAV SBEORERD
WTFROHEIZBWTH, BENBEEN2ELLEER2
BIRERou - —Howmidohikyo i,

PEDHER»S 25 7= M)k, Az BR
WBWTEEEMZHE L2V DOREH) L HzE L.

HiE

1. HBRME
Ay ryn= by, EEEHORKTHE. BV
ToHERME L, vy FESP-30A, ME9 %, i

LB TR R Td b, MBILEI#EMS» L85 S,

HEHEE, FRABTITELELTEELL. Kuy bC
2V, REBHMPEETH S L O HRENT.
Ay rzyu= b Nid, VAFLANEEY R
(DMSO, v b &ES:ACQ2095, FIFHIZE T L) 12
BLCEEAEOAME LT RE L 2%, FBETHED
BECHRL CGER P ICREBIC AW,

2. GtEadigmE

BAwuizBiBYEs & UREERNTOEB Y TH
5,

FEWEWT L ICHAV-BESBYE I, SRRTT
SDHEBBT-IVELNTVIWEBIUTHEEL, #
nEhTablePIZRL 7z,

2-(2-7 I N)-3-(5-= +T2-TUN)TZINT I F
(AF2, FIyehtse T300)

(SA, FIJeHi%E TER)
9-7IJTIYT (9AA, Sigma Chem. Co.)

27327 TRy (2AA, FNIeHEZE TZ6)

AF2, 9AA B X UF2AA I DMSO 2, SAIZRBREKIZE R
L72b D% -20 CTHMERF L, BEE, FELhr KB
W,

7T R T A

3. BEH

Salmonella typhimurium TA100, TA1535, TA98,
TA15373 & UF Escherichia coli WP2 uvrA % B\ 7=,

S. typhimurium® 4 WERIZ 199748 F 7R 2, E. coli
WP2 uvrARIZ1997FE4 FOHIZHARNA X7 v 1 BF
Rty —ORBRRBEL LS5 INT,

MEEIL-80 CTHEFRELL-DOEHY, EEK]D
MR, BERTEORMEIC, 7 I BEKRK,
UVERM, BEE(fa)BL U7 rE¥Y ) YtERT
pKM 101 (75 A 3 F) OFEIZDOWTHER, SR
ENTWEIEEFEELL. '

HRERICEELC, —==2—PY x>} 712 No. 2(Oxoid
Ltd) 2 AN LFRHBEICREAL-EEEZ — 5
L, 37 CTIORMARIRL YKELL-ODOEHRER
e L.

SIHEEIZLE V660 nmDBERXEFHEL, BEH
WOMIE % FEE L 7.

4. $EH I & UTSO mix DR
1) BRtEH
Bt SREETERRORD VI~ AERE#]
TRV 2B, BEHILAZYVOMBIEITREOLBY
ThHb.
B~ 7 A2 A TR 02¢g
7 LB 1K 2g

VUBEKRFEZH Y T A 10g
Y UEE—T VEST A 1.92¢
KREALTF DY T A 066 g
Tha—2R 20g
KEFEEX (FBRER) 15g

FOmmDOY v —L1MH7-030 mLEH L CED:
" HOTH5.

2 by TTH-
TROABHA BLU®B £12(C)2E=110:1
DEETRAL. _
(A)/N2 7 % — (Difco Lab.) 0.6 w/v %
BT Py 74 ' 0.5w/v %
(B) Salmonella typhimurium 8
Lk XFT > 0.5 mmol/L
D-¥i4F > 0.5 mmol/L
(C) Escherichia coli
L-FUTh T 0.5 mmol/L
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3) S9 mix _

SOmix1mLBH74 ) DHBRIITROLBN TH 5.
So* 0.1 mL

bR (e AN 8 umol
LA ) Y A 33 umol
Tha—2R-6-1) LB 5 umol
NADH 4 pmol
 NADPH 4 ymol

F R A S EREBEW (PH74) 100 wmol

* 78 D Sprague-Dawley RIET v 27 = /N Y
-V (PB)BIUS56-X¥V 75K (BF OHHEKZE
THEZFEL THERELAESHFya—-< ) 2HAV.

5 HBAE : ,

FUA v Fan—T 3 VENZED, SO mixERR
BB X U°S9 mixilsinAER % 17 o 7.

MAREBE S, HEBRWERMEOL mL, V) VEREE
¥80.5 mL (S9 mix FINAERIZ B> T S9 mix 0.5 mL),
BEMIO.I mLE#EBAL, 37 CT2045B S LA ¥
R— a3y L7=0b, #45 CIBRLI Ny 7T H—2
mLEMz CTRAM L, ARE#BFRIICHEL TED .
F7o, WEBEE L THEBRYWEREHEOR DL 0 ICERBE,
FoREMHOBETEREART AV, SREREIL
WRW-EESBWE OZFRS L AL & Table F1i
AL7. FRRICEMLZ2EEBIICOWTIE, BEBIURE
HxpEiEr Em L L.

B31337 CT48ERMIT Y, £ L HREE D= —
HE2 IO =——TFF 54 F—FLIEBRIZE->THEEL
7. ERME CHET AR oFELR, AIRICX D EE
L7=. 7, BEBEOFE >V TIE, AEDEVITE
FIAMBET ©, BEREBOWHOREICHIT L. B
W ERITAERERBICB N TIE, BB X OB
BETIIIHTS, SR WTIXIEToE L.
F7, KEBRICBWTIE, EBERBIVUEHEIIDE,
ITor AV, FRFROFEHELIEERFEL KD
A

HEEERRII1IE, KRBL2EERL, HEOB
B L 7.

6. FIFEHEE ‘

BWASHOBREREN I B, 1HBUELORERDS9
mix SRR D 2 V213 SO mix imINRERIZ BT, HER
WMEREETATIRECBTAEREE a0 —HOF
¥EHs, FElnBBEO2fEL EicimL, FonicE
BB I UHARBKEES RO SN HEIT, SEHEY
BEARBRICBVWIEERERLET 550 (B L4
ETHZLELR.

RS L UER

50.0~5000 pg/plate DEF TR EHIL LT, AE
BRERBEERBLZ. £OHR, TXTOREREDSI
mix FRINFERSB L RMABEOVTRICB W TORE
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HIFED N ol T2, BERWHEICHET LI
BT RTOBEETREObN D27z,

L7 >T, ARERICBITAREHEIX, S9 mixiE
WnERER B L URinaER & b 5000 pg/plate & L 7z,

BEAE% 5000 ug/plate & LTAK2TEHERRE
LC2EDOARBREMHL 7z (Table 1, 2). #D#ER, +
RTOREFICBWT, 2EOREBEL L EEEED 2
U EL 2 2BRERIT—HOBEMIZD SN2
o7z,

Dbo#ERIcETE, 2y 7yn= M) ViE, Bwni:
REBRIIBWIEERREREEZE L 2Vb o () L HEL
7.

Ay YR b)) VE, BREEABRBLITY 3
7Y a gL R BV RS ERRERERABTL b
WREREOEENELNTE N Y, SR CAREL
BT LTEBL-FYyA—X - NAR Y —EEMEY
BUReakEERBTILEeAOMERES JURE
BRI AR SN, BETH 720, T/, BEWET
HAHTrYO= YOV TIE, BRERRBRBI Y
REFEERRTELBROBENT, 2F VRS
J L= MIoWwTii, BRERRBRTRYE, LEehEE
RERB L UM BV - RRERSKBCHEOER
PERLNTWAEH,

Rk
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Table 1 Mutagenicity of methacrylonitrile on bacteria (I)

loni =+
With(+)or | Test substance Number of revertants (number of colonies/plate, mean=+S.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 mix (ug/plate) TA100 TAI535 WP2 uvrA TA98 TA1537
0 137 138 138 6 11 121 32 22 19| 20 28 23| 15 15 12
( 138+ 06) ( 10% 32) ( 24* 638) ( 24+ 4.0)] ( 4% 17)
313 134 145 43| 11 7 51 25 26 19| 20 23 22 2 4 12
( 141+ 59) ( 11+ 40) ( 23 38) ( 22+ 15) ( 6%+ 53)
625 117 167 155 | 10 15 8! 27 22 33| 20 24 31| 18 9 12
( 146£261) ( 11+ 36) ( 27+ 55) (- 25+ 56) (- 13+ 46)
1250 122 145 143 12 13 1] 19 17 301 19 2 271 10 1 7
(137+127) ( 12% 10) ( 22+ 70) ( 24+ 44) ( 10 35)
S9 mix 2500 145 117 47| 7 8 15] 15 23 31| 20 2 18 17 11 7
( 136+ 16.8) ( 10+ 44) ( 23+ 80) ( 20 15) ( 12+ 5.0)
) 5000 136 148 168 | 10 10 0] 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| 38 29 2 9 1 19
( 159+ 155) ( 9% 12) ( 27+ 15) ( 31+ 62) ( M4=% 50)
313 159 168 142 7 13 4| 21 27 28( 2 28 31| 12 17 15
( 156£13.2) ( 8% 46) ( 25+ 38) ( 26+ 57) ( 15+ 25)
625 147 170 166 | 13 7 81 34 29 204 2 2 21 8 U 15
(161+123) ( 9+ 32) ( 28+ 71) ( 25+ 4.0) ( 12% 3.8)
1250 166 157 130 9 M 9| 23 31 2| 18 34 28| 12 18 20
( 151£187) ( 11+ 29) ( 25+ 4.9) ( 27+ 81) ( 17%£ 4.2)
S9 mix 2500 148 147 154 6 8 121 32 25 32| 33 29 30| 16 20 16
( 150+ 3.8) ( 9+ 31) ( 30 40) ( 31 21) ( 17 23)
) 5000 148 160 154 7 1 6] 35 3 33 28 19 30| 13 16 2
(154 60) ( 11+ 45) ( 35+ 15) ( 26 59) ( 16 35)
Chemical AF2 SA AF2 AF2 9AA
Positive | nyoce (ug/plate) 0.01 05 001 0.1 80
control_
S9 mix(-) Number of 508 557 5650 714 702 739 | 183 260 252 | 639 628 654 | 380 585 453
colonies/plate ( 573%21.7) ( 718+ 189) (232+423) ( 640+ 13.1) ( 473 £103.9)
Chemical 2AA 2A8A 2AA 2AA 2AA
Positive [ 1y e (ug/plate) 1 2 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) (369 239)

~ 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, ZAA’2-Aminoanthracene
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Table 2 Mutagenicity of methacrylonitrile on bacteria (II)

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+ 1.2) ( 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) ( 4% 58) ( 7+ 21)
625 111 148 138 7 8 20 12 20 10 24 28 29 12 15 4
(132+19.1) ( 12+ 72) ( 4% 53) ( 27+ 26) ( 10 57)
1250 144 138 124 17 17 17 21 21 20 26 17 ‘17 9 5 10
(135+10.3) ( 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+ 6.2) ( 26+ 45) ( 9% 15)
) 5000 134 132 129 15 8 18 15 18 12 20 36 34 9 10 10
(132 25) ( 14+ 51) ( 15+ 30) ( 30+ 87) ( 10+ 06)
0 148 144 132 8 12 12 28 19 20 31 31 A 10 18 16
( M1+ 83) ( 11+ 23) ( 22+ 49) ( 33 17) ( 15 4.2)
313 129 150 168 13 16 12 25 18 2 35 38 33 15 12 19
_ (149+195) ( 1=+ 21) ( 2% 38) ( 35x 25) ( 15+ 35)
625 138 166 145 12 16 12 22 32 25 32 31 30 17 18 18
(150t 14.6) ( 13+ 23) ( 26+ 51) ( 32+ 20) ( 18 06)
1250 148 168 1% 15 9 11 28 16 27 13 32 12 15 19 9
( 157£103) ( 12+ 31) ( 24+ 6.7) ( 39+ 6.1) ( 4+ 50)
S9 mix 2500 155 152 167 10 13 11 23 31 29 26 25 K7\ 12 20 13
(158 7.9) ( 11£ 15) ( 28+ 41.2) ( 28+ 49) ( 15% 414)
) 5000 160 163 154 | 15 16 13| 34 34 31| 33 29 35| 1 18 16
(159 4.6) ( 15+ 15) ( 33% 17) ( 32+ 31) ( 15+ 386)
Chemical AF2 SA AF2 AF2 9AA
Positi ; )
OSIVE | ose (ug/plate) 0.01 05 0.01 0.1 80
control
S9 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 Dose (ug/plate) 1 2 10 0.5 2
control g
S9 mix (+) Number of 939 994 968 | 324 358 433 | 825 803 912 | 478 427 428 | 38 322 39
colonies/plate (967+275) ( 372+ 55.8) ( 817£576) (414+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

A& 7))o= M) VOBEERRICRITTHEETEN
BB OWT, FrA=Z—X - NARAY —BEHE
(CHL/IU) 2 BV T REAEFTABT ERL7-.

SEREALEE (24 B 1) B X U°S9 mix FEFEME T D 4TI
 H(6BERT) TIX, 0.67 mg/mL(10 mM) DEEIZBVT D
50 % % # % 5 WHBIEFEINEILERD & M 2o 72, 59 mix
FET OEERMEIC BT 550 %l EHEE,
0.27 mg/mLTh o7, > T, EHEMEL X U'S9 mix
FHEET TOEBEMMETIX, 0.67 mg/mL(10 mM) %
EEBEE L, AM2TIRERELL. I mixFET
TOFERFRMETIE, 50 %MizmMENGIgE oM 2%E
ERREMEREL L, A2 To5RERE L. &k
WMIPTIE, 24BEABE, HRSMLE TIXS9 mixIEF
ETBIUFEETCOHEBENIE L, HeEEh tEIC18E
RIS ER, EARTEEL, RET A Z LICL W EEHERR
HERETRE L. REASITRZRmEREE,
URELERMESL & SO mix EFET OEMEHLET
130.67 mg/mL (10 mM), S9 mix T F T D 4G RILIE
Tl3027T mg/mLThol bhb, TRLNBRELE
WERL L I3RERZHESRE L.

CHL/TU#BH & 24 B P E R LB B &£ O°S9 mix FEFTE
TCHEHBEBLE LW IFOMEBEICBYTY, REl
DMERE D L UBHEEMROFEREREED P
o7z, S9 mixFETOERBAETIE, TXToRE
£ (0.068-0.27 mg/mL) THREEREOFEERIED
bh, ZOFEEEILT5-620 %(gap iR )THo7-.
S Ia O F 1R LKL EEBE (0.068 mg/mL) B L U
FEE(0.14 mg/mL) TEHZEI K, HBEHEEE IR
313 %BLUL8 % THol:. BEMERETHAEE
(p<0.01) HED LN B D o7=h, FRITHSEEBEIC L
BETREMATE X b,

CLEOHREIY, ARBEHETTAY 7)Y
X, REREEEFRT A cHEHLL

FHik
1. {EAL =R :

YHF—F )Y —A3 7 (JCRB) H 5 AF (1988 4E 2
B, AFE @4, BEAR) LAEFrA=—X N
LAY —@HEOCHL/IUMIL %, FEHEEEAI0ALURN
THEICAW.

656

2. EEROAY

BEIIY, F4MmiE (CS, Cansera International) % 10
vol% i L7z 4 — 7V MEM (B /K BIsE6) seseii & A v
7=,

3. EEZXM

AN VYN TIAFy VEHREBREL, B
BURHEI LN, BEEIEIHFFSZ 792325 cm?,
NY)F) &AW 2 X 10480 CHL/TUMM %, $E3EH
5mLE ANZT7 T RIS, 37°COCOM ¥ ax
— % —(5 % CO,) A THRAEL 72. EHMETIX, MIgE
B3R B ICHEMEEMA, 4BHAMEL:. 32, &
BRI TIE, MBI B HiCS9 mix EFERETB LU
FHETCORMMEL, UBRTHFEZERETLS
18R L /-,

4, S9
SO(Fva—=<ryB)E, 7/ VT — N E5EX
75Ky w5 Lo Sprague-Dawley £ 5 v b @

EREA TR D OEMA L7, RINE It L

Thvol% & L7z,

5. #HERME

Ay zyn=btyn(ay pFSIP-30A, BIERLE
R i, EEBHTAT, RITH L Tid 100 mmol/L
LA E50 mg/mL#&#, DMSOTIE50 mg/mLU L, 7+
M Tid50 mg/mLEA L CEREL, &EEA-35.8 °C, #
903 °C, ZRMES.7 kPaT, M %(AftHE LT
NI A+FLT7x/—)V5lppm, 7+ 19 ppm, 7
7)o = k) N59 ppm, FO2¥F=}1) V55 ppm, X
o0l A4>72ppm, 4V 7F2=F) V48 ppm, F
B35 ppm, 7P FYNESRZT b= MY VITE
FREELZET)OWET, B, EXTRELL. HER
WEREE, BB, EXTTRETH-7-.

6. HERMENREN
WEWEIIHERAM L CRBRICER L. BAHREN
ESTAK(T v MEE K8HT3, RFRZETE) 2 AV
72, BEEREEICERLCREEALL, DWOERY:
B TIRRAR L CETE DBRE OB L RELK % /F 5
L7:. HERMERERIL, TRTORBRIIBWTHEER
D10vol%izz B L A IZIA T,

-308-



XazynzZ kv

7. fHERIBTEINHIGtER

REARERBRIIAVAERYEOMEEBE L ET
%7, WHRWEOMIGHEIEIIRIZTHELANL. B
Bxip'd o CHL/TU MR 20t 3 5 SFEIpsIfER 1L, 2-0
% —# v # — (Coulter Electronics Ltd.) # AV T &8
DM EEEHEL, HERYELEEOBESBE T
LHBAEIEOLE b o THREE L 12,

FOWRE, ERLEB X US mixdEFEET COER
BALEE T, &m0 EIERE D067 mg/mL (10 mM)iZH
WTH50 % EBZAMBEENGIERIRD LR Lh
272, SO mixFETOERBILEIZBI 550 %M
SEHINHIEREIT0.27 mg/mL T - 7- (Fig. 1).

8. EBBORTE

MR EENERBROBRL Y, ERELEB L US89
mixIEFETOERBAE ¢TI, 067 mg/mL (10 mM)
*REEEL L, AH2T3IMmESEE L2017, 034,
0.67 mg/mL). SO mixfFET OEREEMETIL, 50 %
IS EIRIRE O 2EREL RSRLEREL L, &
L2 ThigER&E L7-(0.034, 0.068, 0.14, 0.27, 0.54
mg/mL). BHNEBHEL LTHwEYS <142 C
(MC, MABRBIEZEM BLUFYrsOkxX 773 F
(CPA, Sigma Chemical Co.)i%, BHEHAK GRHkFE
ETHWEBLTHELL:. FnEhLafkE2ErH
BYAZEFAMOATVLERELERA L.

REFEFHARIIBC T, BEMBIFLLABETIIL

BEHV27TRATEBY, REKEROERE LU
A=y —hry— 2L s MAEEERNEZITo 7.
EMIBAREE S L OB BEIC OV T -y — 2
YUYy =L AMRMERNE T b o,

9. REMERERZE

BEATO2REIC, 2VEI FERRBESD
0.1 pg/mLiZ% A X5 IZHEEICHR 2. REAEERD
TEBIIEEI o THT o7z, AT 4 FERIZIET7F A0
VIO EGRAER L. B L Z2AEKR%E 3 vol% ¥ 4 B
THm L7,

10. H&EHF

MR AE R E TRIERIZLE Y, 20 % E
DOHIFEREET, P27 5 A& 51205 BUAEDH
HEBETRLERIBVEELBENEOERBERL
L, BESROIBEFHZHEL:. FOREE(Table 1,
2), EHENEPS L US9 mixIFFAET TOEBHLET
120.67 mg/mL (10 mM) 3%, S9 mixFEfE T DGR R L
Ti20.27 mg/mL P EEESITOT R EZEEEETH -
TZEns, ThONDBEE*EUIRERYBENR L
L7
ERULZAFA FERDHI L, 120077 Rah0E
LNIRLBAT4 Vi, AZDOBEREFFNEFNLLE
EHENEGPORVEIIZT - FILLZRETHT L.
FBEOSITIE, BERREEREFS - WILEWHAERT
22 & (MMS) VI & 2 TEIFICED W TITY, REFE

—@— treated for 6 hr with 89 mix
m —O— treated for 6 hr without S9 mix

150
1 7 --m--treated for 24 hr without S9 mix

100

an
o
—t s

Cell growth (% of control)

0 +—— ————1

0O 01 02 03 04 05 06 07
Concentration {(mg/mL)

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

HEVIIREMEIDOF Y v 7, UK, Rk EOEE
BEOFE & BRI (polyploid) DF I DWW TERE
L7z, T-HBEREIZOWTIZIEE20018, S
12DV TIE 1B 8008 DA bR % AT L 72,

11. SR &HE

FELERGTEE, FEB X OTBTERRE & R IR
IZOWTODHRERIT, BEL-HEEYE HERE R
W, EREEEORIIOVTES L, SROER T
SHEICEEAL. . A

BB RREYETHMBAORBEEICOWT, B
FBEE L B HALEE B & OB BER T4 v Yy
—DEERFEDIZL), FEEREFERLS
(p<0.01). F7-, HERF®HIBELTaZ I Y - 7T—
2Ty VOERMEREY (p<00l) 21T IRL DK
EHEEBEE L, EWENRBED b OH % Ik L
TREGCEEFRUEDTMEE T - 7.

BRBLUER

EHLIIC & B YR DR % Table IR L7z
AZr)o= YN Eiz C24BMERRE LT
NOWBEI BT, REERES L UERIEARO
FRIERIIZD S o,

KRR & B Rt AT ORER & Table 21K L
72 AFzyO= FYLEMA, SO mixIEFEET CL
BLAEWTROREREIZBN TS, REAOEERES
L UREHMRROBRER RO oW P72, — 7,
SO mixFETTHBHRLEL 2T RTHOREE
(0.068~0.27 mg/mL) 2 BWVT, FEERDTLERTEOH
BERON, EOWBEEILT.5~620 %(gapE K<) T
Bote. E7:, [EREE(0.068 mg/mL)B & Uit
(0.14 mg/mL) THEHEMILD A E % (p<0.01) WHIAA
BoN, FOHBSEEIXSI3% B L1888 % THo 17,
BEEEREOER, BERFHEERDONE P2
(p<0.01). Zhid, FiREEEE(0.27 mg/mL) Tidalial
FEEABTS % LEVETH > 2Ic bbb Y, SR
HPIET LTV 5 2 & 2Bt 120 800 MIaMLET 2 %
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o7 (BRI 733 000) = L0 b, DELBIEIZ X
0 EE R O S DNR BEIRFICEL L - T Re DS E
Y (AN

A ZJAZbI VD AFVEIKZECBBRLTNS
Tryu= bUME, RBNERLOBECER R CRE
HOBERELTHRET LN, FHEHEZFERLEV
EFHEIhTWEY, T/, 2o )=
FPUNENRAFNIZAFVIZEBRLTWAEXAFVAY Y
Vo — MNIBRBEROBERELHERET A, 20ERAE
FgWne, b Enb, {tEEESEMULAIRS
DIWE, EDRBEROBERELFERTLIED
VERSRE DSR4 5 AR ATRIE & iz,

B, XF7JOZPINRAFVAS Y S5—MIC
onTi, EREERBRBICYa v Vay i Hn
EMLHBRERBECB W TREOERIRE ST
&0, Frynz by, BREERBRTHED
HERFELNLTHEY,
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with methacrylonitrile
(MPN)* without S9 mix

- Ty No. of cell; . kot
Conc-en Timeof No. of No. of aberrations o ho bo ce S pOLe Trend test! Concur.rént. Mltotxc
Group tration exposure cells Others*  With aberrations (%) cytotoxicity®  index™
0
(mg/mL) (hr) analysed gap ctb cte csb cse mul® total TAG (%) TA (%) TA POL (%) (%)
Solvent g 24 20 1 0 0 0 1 0 2 0 2 (LD 1(05 000 100.0 -
MPN 017 24 20 0 1 0 1 0 0 2 0 2 (1.0) 2 (10) 000 119.6 -
MPN 034 A 200 ‘2 0O 0 0 0 0 2 0 2 (10 0(00 000 - ~ 120.7 -
MPN 067 24 200 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 0O  81*(10.5) 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, TA:total 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 (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.

*: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 O O 1 0 1 (05 1(05) 0.00 — —
Solvent® 0 - 6-(18 200 0 0 0 O 0 0 O 0 0(00) 0¢(00 013 100.0 -
MPN 0.17 - 6-(18) 200 0 0 0 0O O 0 O 0 0 (00 0¢{00) 013 1029 —
MPN 0.34 - 6-(18 200 0 0 1 4 0 0 5 0 3(15 3(15) 025 - - 104.9 —
MPN 0.67 - 6-(18) 200 1 1 0 0 0 0 2 1 2(10) 1 (05) 025 87.5 12.0, 11,2
MC 0lpg/mL - 6-(18) 200 10 59 184 1 3 0O 257 4  122*(61.0) 119*(59.5) 0.00 — —
Solvent"0 + 6-(18) 200 2 3 1 0 0 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 O 47 0 31%(15.5) 30*(15.0) 1.88* + - 80.7 —
MPN 0.27 + 6-(18) 200 20 146126 4 0 320616 O 129*(61.5) 124*(62.0) 0.14" 57.5 08,16
MPN 0.54¢ + 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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Combined Repeat Dose and Reproductive/Developmental Toxicity Screening Test
of Methacrylonitrile by Oral Administration in Rats

25

TIAFv s, TITAMY—, BHEAK, XEEKE,
BBEREOARICER SN, B, 7IF, 73, =X
F,. = MU LVEDOEREICIMEERIGRE&EE LT,
FEBRLARE L CIIRESEBBHEDOEERIIT 2
u=- M) LVOEBRFE LTOERILTWwWARAY 7)1
S RUNEF) TICERL, 18H ) MEL12IE0
Cri:CD(SD)IGS S » hiZ0, 7.5, 158 L 030 mg/kg®
BEETHES v Mot L CEsERT, KEHEB LUR
RHEEEUE46 5B, BT v Mo L CIIRER, X
Fods & OHIREER, 20 ICHE4R F TOHE, KiE
BORS L, BEBHY~ORERS L 2EH, HiED

MOERERB X THERORAECRITTEEICOWTRE -

L, UTFTom#z®"L.

1. RIRESEM

MEFEHETIE, 30 mg/kgBEOHICHKRMERE, ~~
M7 )y MEBEIUNESZFODY CEDODREIFZEDLN
7o, MMEAE{LFMETIX, 1538 & 0730 me/kg DIz
H) YL OEME, 30 meg/kg OB LT F v OH
i, BICEEYLE Y BLUZ LI XOBEIRD S
N7z, T3, 758X 015 me/kgBEOMEE 161, 30
mg/kg EEDOHEL1F B & 2B 12 BR B R O BE R EFEAS
Ao, HEMABFBRETOLADEESN,. BEE
BT, FIZOW T30 mg/kgBEDMHSB L VB 5E
DN ER, BCBHEROBEITOLNL. M

T, MBOKMEEDS X FHNEREOSEL30 .

mg/kgB# T, LROHEHTEROBHEFEZSHT, F
7z, LIROBHEROEED 158 L 0730 mg/kgBE TR
BN, REASSRE TR, BoME G
15mg/kgBET3H, 30mg/kgBETTHIZTRD L NT-.
DEnzenrs, D15 mg/ks bl EDEIZBNTH
VL OKAE, D75 meg/kg LEDEIZBWTLIED
HHBEENEES L PREBKED FLH AP ERENED
b, L7doT, ARBREGTEBIIAXy 7Y
Z M)V OEEEE (NOEL) i3 T 7.5 mg/kg/day TH
h, MTIX75mg/kg/day K& &z iz,

2. HERLHEMN
| EERERETH, SRSHEOMEY b ICEFEITD L
NF, BRI S BLRED b o 7.

L72hio T, RRBEBETIRBIIS A5 27) D=}
VN DREEEICE 2 BEW ORI L I HER DS

638

& loaht A EREE (NOEL) iR vwi'h b 30 mg/kg/day
Prézzoni:.

HiE

1. HERMES L UEREROAL

A& Z)O= F)V(FIE:99 %, Lot No. P-30A, JE
LR TEM, Rg)ld, FRICBVWTHEROS 5 EH
EHOBEETH L. AFBOWBRYE LELRERLRIC
AN, 4~10 COHREFTHRT L, BRAEBRWE *» Wik
EEVOWL, RSPHPOEBRYHOTER T HERL
oo BERIZBARYEFFTF ) T oo BER) FHV,
CNIHBYEEZFREDREL 55 L) BRI,
BT, SEFFELEG T CSEEEETHALI D
L, MEEELIELRERRICANTHEHRREL,
BIELTHERALZ. 72, ThboEco vl
E %L, XEWOE5%LAICHLI L 2HBRL
7z,

2. REHYSLUBEERYG
BARFr—NVR - UN—@E) R ANLSHID
Sprague-Dawley % v } (Crj:CD(SD)IGS) Dt % 14
HEOBES LB E2IT, HizowTiZ108E®
HEARA S HFE TITo 2%k, MEE48ILZEIRL T
I0METRBICH L. BEMAKBAOKREIZEN
354~434 g, MEHAT210~259 g TH - 7=, EBWIE, RBE
21~24 °C, BEE37~62 %, WA mE10~15ME/rH B &
O HREERER 1205 0 (8B~ & 2085 F T A7) 1ol S 7z
W)FTYATLDREET, 757 v FRERYUESHERE
FoDUICESURMEIL - Uh A I 3EL N E
REL, BSTHRIIE, REPIGBESIE, SRS
B 1 B2 INAE L. #iE, ER178 25 MK
Db Y ICERSWRARE (71 b7 L—2, BEAF
Y=L X - YN—E)EFWN T VARSI #EA
LTIBEENAE L. Y, vHBstEESAE (CRF1,
FVIU Y NVERTER) *£EERHESZEHCT, &
BKIZALIRTI R EK % BEIEKEBE L AV TENEFThE

CHICERE e,

3. BE5BHSLURESHE

BEBRRERBCIIMEDS v MiZ5, 158 L0530
mg/kgD3ME X 1BES50CIC1H1E 14 HEHSL, 30
mg/kgHDETHREENME OMKME, HTH514012E
HEORENDRO LR, ZOMOKREELD IIZEEIIR
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Hohhhol:, 20, KRABORSEISH
EEWT H 5 VIEFERAIRONT, KEHEBICEEN
FHENLZBAEL LT30 mg/kg/day 2 EEL, T,
AH2TI58 & V7.5 mg/kg/day # ML D ICEREL,

CRIZBERERFF Y THE RS TANBEEEO M

MRABTRE L. 1 BoBYHIIMEL 120t L,
54 HORE IRV CEBIEESMAEIC L D EF
S ERiTo 7.

BEEOBRSHBEIHRSH IR AEVEEHDNKEID
EonTEEL, 5ml/kgDBEETS Yy NRABV Y T2
AWwTlH1E®RACERIRES L. K5I,
Bz oWTIIXEE 14 Bl B L UOXEHR & t¢468
B, MIZOWTEHREM4EHBLIUOXRERLITO
REEE, S5IICKRBHRIAIMIIHREENS I UMF4LR
FTOHBE, XEARIFAIIZEPHBRTHRBEIT
DA & L7z, '

4. BREIRE
1) —RRABEISE

MEEBICOWT, RERHEPIRIROHEET, #
BBIUMBICLITE, NBREEBRELL.

2) H#EHE

EFlizowWT, 51, 2,5 7, 10BLT4BRDOHE
5§, Z20O#%ZEICOVWTRTHEBE@HRESRTHREZSD)
BrUE®BB D, WICoWTIZEERO, 1, 3, 5, 7, 10,
14, 178 X208, WEO, 185X U4 0HKSHI% L
CRHEE4HORE FEHRE) IS, ZRBARILFHIIOWT
1343528, 35, 428 L U49BDEEFBLUBIHOR
B (FHRE) W, F-REMP (L RES) SAHFED
BEH EFALBICEE L. RESMES X OEEEMD
R, EIZoWTEES1,5468, HicownwTiIES
175148, HEOLS20HBLUOBEO,H4EICD
WTEH L7

3) EEEEAE

HIZOWTIIRERBE%2 R E, BICoWTIIEEOH
BIUMWEOR#REAKENELALAIZ, WERHD
BEEPLBRADKREX*R L TE4DBWOLIHETDIE
HELYEN L.

4) RIRE
BoOBRBE6FII OV THSHEORERKE (K 543~44
Bz, R#r—JIPRB L THERETTRREZTV,
REICRRFOFKE(EE) DWE L. H3BHOE
RIzoWTpH, EH, ¥, ybrE, vrey /-7
Y, BNy, EORELEE, RVFARATAV T
A, N4V ZH)BLUERA(ARESE) 25 WL
EER) A BREL, 20REERICOVTRE (FE) B
SURE(EFENE, T REL..

5) MEFERE
oSz o>V TIRS546 B DB H OHIGEIC, MO

HESEYWEEFMIIOVWTHEESH (HE4E0R
)iz, 16~22BRER S¢7/-5%, T—FIHKBT Tl
KB L DIRM L, EDTA - 2K THALHE L 7z ¥E % H
WORIERE, ~~< b2 )y ME, m/MRER, HIMEkE
(DL E, BEIEWE), ~EUbErB(Y TV A MANE
ruv o), FEHROEREE(FRLERE, ~~<r7 T
ME L hEW), FHROKZAETSOY 2 (GROEKE,
ANEFOECEIVER), FHROIRANESTE ViR
B~ b7y ME, ANEZFOEVELYER) (BLE,
B Eh M ERET B EBF-820, Y A A v 7 R), HWRMIMIRHE
(Brecheri#) 3 & 0'H M H 4 (May-Griinwald-
GiemsaZ®) #BEL7. T/, 3.8% 7 L BEF MY
v o CHLEE L 724, 3000 EIEE/4 T 105 MmO a8 L T
BonmEErHENT, 7Oy EVEBR(MT R
TIRAFE)BIOEEERS O VR TIRAF UK
B(zg g (B, MEEEEESHEEET AV
v ZKC-10A, N7 A%y —)&HIEL7:.

6) MRELFRE

OBz >V THRS546 B OB A OFIKREEIZ, Ho
WEREWEAERAICOVTHGEESA(ME4R DR
B)Ic, 16~22M R X218, MEFERE L R,
FEERREMR & VML, ~/%) s L /%%, 3000
/5 TIFMELIYL TR MEERNT
GOTUFCCIE)BLU TN I—ANFVFF—EE) %
B L, Mm% 30008/ 5T 100 MR oL
TELNMEEBWTGPTAFCCHE), TVAYFA
7 7 & —+ (Bessey-Lowry i), y-GTP(B#ELy-7 V%
INp-=buF) FEEE), 2V Y LZATI—X
(Fe7TFIMFATY YERE), BILVATE-,
UUBRE (LR, BEE), PSR FEERS )
O— LHERE), BEYLME L (TVEINVEVE), R

FEE(ILT—E AT/ —VE), 7LTF

v (JaffeiE), # i  4(0OCPCHE), EH) > (Fiske-
SubbaRowit), BEH(E YLy ME)(LLE, BEST
EETI50%, BI8ER), FhUva, U AL
F, SREE, BEIREEE480E, a—-=7),
yo— )V (BEEEE 094 8H7 2% —CL-6M,
FEEL), EHAEBLUA/GHLE, Lro—2
75— MNEERKENE, £HEESKIIZECTE-150,
EX)EMEL . .
7) LIRS LUBESENT

HOLEBICOWTHEBNERIZ, RINRLEE
L, T—FVERE T CHROARMBIE S EHmLZ.
OB FHESE (BE4E0ORR) I, XREARY
FHEREEI T %24 B (%551 BN EAE) 2, #HIR25
B 3 THEATR® &k VAR B IR 26 B S #
B, 7, B, 0N FERE, CER, M BT, N
B, R, RMEFEBIUVHENERZIETALLD
1z, A EEY SR E OKETKRL 100 % J UTHR
EgTENLL.
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B, WEABIR, &, && BOEIEBIURE), FHE
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74 VAIEE, BELTAT MRV Y IF TV VRE
B, BEo~V) v ERGEREZERLTHERLL.
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B, RIEREB L ORHEKIEDR) OHEEIT, HE
B ORBRY4A, 56 B OEMBT2EMUE®RYET D
DEREELHE LR, BISKIERD 2V IZRGHE7H
DLEMEE L TaLNABAICHENORE LT L.
514 A OMEI oV, ARBRERNTY FH 514
1 EHebE) CURBZREL LTREI .
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T AREIREA L L, XEAZEROB L.
IHEOR T O FE ICHRESHA SN HEL L,
RRE [(RRMIR/FEEIYER)X100] B LU%
fasE [(SRaBimi/ R IR E) X100] FEE L.

10) s & UHERERE
FRLESFEICOWT, HIE21H 2 558K T B
FC, OIRERRE, WEIRE, AFEHBIURCREE,
HEROHNE X UNREBIE L. TORIIOHRRT
PREFALES, FOAXWEOBE L. FOEEY
5, IFEEBEROE 25 WEOR (SR TH)ETO
Bk, R (4R Rl H/iTiRIES) X100], S
C [GawrE S #/ERER) X100], HAF[(HERRFE
IR B/ IR ) X100], WE4 HEME R (HE4H
BEICIEIROR® b BB/ IEF 0% L2 kE
HrE) X100)8 & UM AR IR 80/ A BBk = S L 7z,

11) FHERO—APREERH L UEREE

EfllconT, HEOH»SHWE4HETIHLIE, &£
GBLUREEHERL, —HRES L UARIIODVWTE
27, 4B, BEHRISKKRTHEZWEOAL L
A

BRERPOHERDOIBOEFE [(HE4HEFR
¥/ EETERIS A R X100] % 1R B & LTHH
L, BEHLEVEABEGE 2o 72 FAERIFETH E LT
o7,
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12) HEROFERE

£lizowT, WEO0, 1B L U4BICEFEICHEL,
hEER1IEDH) OEREFIOEEDGE 2 5T
EEOMERTHEEL L TRk 7.

13) FEROLR

FEBHIED BB L. Z0MOFIIOWTIE, B
’%45 N E(OERPED) FEEL, ZBRIERER
AL D REE &, £BORE - MdE AR
21 7.

5. fRETEEMT :
HEBOEREOEE, XBR, FiHE, HERBLYL
BE4RREERLZ L FIIREBEEGEREFREN I 1
BROBIS L — FAH b NEFRIDVTIRSRE
YREFTV, TOER, FEEFALNIHEIEZHK
By RE TR L7z, 272 L, ThLHOBRECTES
DFEA VL Fisher D EEREREETH W
RREOESENEH 2 5 IR EEMSZEBRESERD S
LE2BUEOBES L — FARALNFTRICOWTIE
Kruskal-Wallis DIREETHIT L, BEELALNH
A3, Mann-Whitney D U-HREFE % BV THT L.
ZFOMWDIFE 2oV T, Bartlett DRREFICL o TH
DEEEIRITL, E0B0EEE, —TEBSEBIE
T L, BEENHSNHEE, Dunnett DIFE
WX DR L. AESE OB A, Kruskal-Wallis i
T L, AEENALNEEIE, Mann-Whitney ®
U-BEETHVWTHEKN L. 28, FEIROBEB X
CMEIZBWT, H4E, Nk, FERBEFEL I UM
WREER S CICHEATHEEICOWT, 1E2EERE
L L CHEHLH 2T 7.
INGIRE R ERSE L OBOREIZBVT
i, WFhbEEKEZXS%E L7,

R

1. RiEHRSHM
(1) —ARIAEE
BT, WTFhoBICLERFIZDLA o7,
T, 15 mg/kgBED 15 THEIR21 HEARRELIZ, 30
meg/kgBED 161 TR 17 BB, S E (5EE#%S5H)
FTETEENRDLNLUACEREIIZDN 2o
72, TORTHEEIFEARFZRE CILROBRE L HE
AhzH, FRTERICBABEMCILELEREATS
T EFHOENTWAZ LN G, BARSSANERE &I
L7-. A
(2) fFE(Fig.1)
MR L BB AB L CARLRERRO N LD
7z,
(3) #BEEE (Fig.2)
T 15 mg/kgETIHRG U HICREFRD bR,
i, 158 X U530 mg/kgiE CIEIERHRS RO
52012, 15 mg/kgBETHIRS BT, MEBELHELT
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Fig.1 Body weight changes of rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test

BAEARSO Gh/z2s, BEHECE, SR5HLLEE
ZEIFOONELP o, HE52HICIIHBETLRIA
CHBLCEEEVRETHALATWEZ L, WTFhd
—BEOEITHEZ EhS, BWRYEIZLB2EBMR
FTERVnEEZ SN,

(4) RiEFEE

HEORESEE L bITBE L LB L THEERE(LIZFED
LGhirhoiz, '

(5) IMiEFHEZE(Table 1,2)

T30 mg/kg B TRIEKE, ~< b2 )y MESB
TUNESOE VEICHBE LB L CEE, 2500
o bhayErERicEEsRoon, Jubore
VEROEMIIOVWTIE, BELZERTHY, IAMIE
WEEDSA LN TWEWT Ehb, EE2HTHEIILZV
borbEZ LN, MIZT5 mg/kgBETIISEMITF PR
DEE, Vv /SBROBME, 15 mg/kg B TFHRMERN
EFOE YEDRMBENFED SN, BRIKEN TR Y

FikThh, BBEWELOBERIIEVWIDOLEZ LR
7z, '

JETIE30 meg/kgFETFEHRMERAT IV BED
&fE, 758 & U°15 mg/kgBE CIRIRBEF P ER DO IRIEAEL
HOoNH, BET MO IRV ALRENI
o, HWERYE - OBERIILEVWIDOLEZ SR,
(6) MABEEILFIRE (Table 3,4)

HTIZI5B L300 mg/kgBETTIVH KA T 77—
EBLTA) T ADEIE, 30 mg/kgBETI LT F =V
DEENROOLNT, TLH)FAT 75 —EOEIEI
DWTIE, FEFMNERENLVEEZ LN

METIEI30 mg/kgBETREINE VY BIUT I NVa-2A
DBENRD LN, 75 mg/kg B TREZRDS
EXRD o N=H, BHEHOADELTH Y, HEY
BEDEEREIZVWIDEEZ LRI,

(7) B
T, 30 mg/kgFED 1512 R B HBEDO REIEHER
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Fig.2 Food consumption of rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test
Significantly different from 0 mg/kg group (*p<0.05)
L oR2F (WAS 2. HFERAESEM

HETIE, 758 L 15 mg/kgBENEZ1H], 258230
mg/kg BED 261 IR B R OISR BBEATRD b iz,
(8) WEER(Table5, 6)

T3, 30 mg/kgRF CxIFBEE L W L THR O
EZCEEIRED LN,

METIX, 7.5 mg/kg A LB SBHTLROBNES,
FlEOHEMEEICHEN A LN, 15 mg/kg bl Ln#Hks
BECLROMEMNES, 30 mg/kgBETHBOHEMESIC
BENSED N7z, 30 mg/kgBETIE, BEOHENEE
BIUHEMERICDBENRD LN,

(9) RIBHRMFIRE (Table 7)
MRS DHRERICIR B O REHNTA S N EIIIE,
BEOVTL AVRDHLNT:.

T, EEEMOAL NIRRT, BEORIED
HATEBEED 160, 15 mg/kgBED 3%, 30 mg/kgBED 741
IZAh LN, FELEBREM;ERD LN,
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(1) 4FREEEARTE (Table 8)

REITORH, REEBLIUSHRICEZSHED
MRBELRBRLCAERERRO bR h o, KEA
B AT30 mg/kg BEC 1M ICH BNz, MOMELR
ZE, MEOHKS L ORBMMSFRE CABERICEEI
Robhidol, RNEFNITEES L 075 mg/kg B
T&I16, 15mg/kegBET2HI2RO LN,

HEPRECIIRE R IZRIERIEE D& H30
mg/kgBETIHlIZA LN, ZOBIIXES & UEEE
R L7z
(2) B L UIEEIRHEERER (Table 9)

TEIREARS, WHEER, WS, BRHK, HERE S8
R, HEMEHATERB I UHAERI., FHESHED
FRELEBE L CARLEZEERED bR o T,

2B, THRERTHRIFOFLTIEHIT.S meg/kgBETHEL
B, 30 mg/kgBETHEIBIB L UHTEIZED LN, 30
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mg/kgBHEDOFTIZD ) L3P B L UH6FIZIENIR
Tholzd, TORGYIIMESI1FOHERTHEEL,
WETHCEERIALN o7,
(3) HERDETEE (Table 9)
BERGHLOMBEI LB TEFELERROLNE
Moo,
(4) HERO—ARIKEE
T H 5 VTG A TEECHELIF, 7.5 mg/kegB¥
THE2H, 15 mg/kgBETHEIBFIIZA LN, 30 mg/kg
BECERTH 2 WIEITHEPIASNRY, HEHEIZL2
BEIILZVWLDEEZ LR,
ETFFITIE30 mg/kg BE D ME 15 12945 AR
DH;:TH-Tz,
(5) HERDAEHT (Table 9)
BEREHEONBRIARLCEFELZEIEDLONLE
Mo,
(6) HERDER
TEHREFIIED AL o7,
WHE 4 BERFENIL, 7.5 me/keBENEIFICFROE
A, 30 mg/kgBEDME LB SMEH A S N7zA, e
WCEERRALN o T2,

SoNCF (Wl

R

1. RIEH

E&(Ti%’f?ﬁfti 30 mg/kgﬁ@liﬁb_?ﬂﬂlfﬁﬁc
MUY MEBIUAET OV Yy ROGMEMN .L\&bf‘oh
o TOEE, Ay ryo= YN BE5ICL YR
KBLUONEZOE Y OED % EOBEMERMAERE S
NTWVBEIEYhs, HEBEYEILLIZEHEELLNR
7-.

MEE{LFRETIE, EIZoWT158 X 030 me/ke
BICH) Y ADEME, 30 mg/kgBEIZ 7 LT F VDG
EARD LN, HEBEMEOEE L EEININ, HE
PR ETHFRICREIRZDON W E0h, 20
BEICOWTIEBHLPThDdo ., BIZDOWT30
mg/kgBIZBEY LY U BIUTI NI - 2DBEIR
BN, FiRIizoWTIE, 30 mg/kgBE0 B ICHE
2, BICEdES, I-ERGHOBICHNEENEE
PEDOENTWAZ DL, REMBFENICFHORE
3RD N oz, TOEIIFFROBEELEIZ L
ALDEHEESINT:,

HBETE, 7585010 mg/kgBEOMS 145, 30
mg/kgBEEDOHE1H1 B X UM 2601213 BRI OB REIE A
AN, REMAGBFEHICRULAPER SN, ZO%
1bix, 2% 700 M) NVICEBREERENHL I & IEH
EEANTWLEI LS, T/, A¥ Yoo by LoEE
BORSEURBROTHRBEHREORRERESAL N
EDD, BERWEICLALBLEL LN,

SFEERTIIMED30 me/ke B ICATRO MO, IR
BOHWMEES LUHMNEEOHENA LN, REME
FARETIL15 mg/kgBETMEI B, 30 mg/kgBETHETH
RNELARD bz, ZoOEE, Ay Yoz}

VNVIZEAEMBEEMARE SN TVEZ L4906, A
yorya= M) MRS AEMIZT A EEOZE(L
EEZ oL #TR, ERSBIOGEOENEEDNS
EAAH LN, 158 & U030 me/kg BN EEDNEE
bROON, LRIFEABFRETERIXALONE
oot FolE T GRAWGEEREME LTR
HHN, HEENEIEECLVWERESINTEN?,
LRXKOBERO—DIZEmMFIE TN TWSED, —F,
Ay y)az b OEEROKSEERERY DFETH
TRALEDERSB L UHoBABELLIALN, 257
VR MY L ABLEDHENELLRE, L
fﬁ‘ >, KRB TALNLBOBEES & U“/fﬁﬂi
BALEBME W L ABMEEROLE LS
f:.

PEDZ s, D15 mg/kgl EOHRSEHIZBNT
H) o LAOBIE, MDT5 mg/kgl EDZRGEIZBVWT
LEOHMEENEES L UBEREOU S AL FRE
NEEO LN LedWo T, ARBEGTICBITE A7
oz b VOEZEE (NOEL) 13T 7.5 mg/kg/day
THY, MTIE75mg/kg/day kit Ex b,

2, iﬁﬁiﬁﬁ

FEREMRA T3, BR5HL OMEOREE, Mok
ﬂ%bivﬁh+,it,iﬁ%mﬁhﬁﬁtﬁﬁx
UBRIE) 3 L AR E BIF) OERZ L TIZEHIRIZ
Bk A SN, 30 mg/kg BED A GEEE DR EAMEFIE
BBV THEREIE DR o/,

BEY OB, HIREE, ARE, HER. DH%E,
HEIRY, HERIMAFRERS L CRESIZ, 157
Oz M) ABEIZL ZRBEIED N Lo, B,
30 mg/kg BEDBLTHY 1 I C AR T HERRR I HES B B &
URE6BIDFETIRA 2%, Z OB O —IRES
LUHBTERERIALNT, FFNIMESL1GIOHER
ZWHE L FHEROEEWOEF IAONE P L

TR EHBYE & ORAMEIZOWTIIALH» T
u&#ot.

CHAERO—BIRE, FERATE, FEBIUHRERT
i, ER5FLOLE @u b%h&#of

oz s, MEOEHES I THAROREE L
BEELLIEBWEOZEIAD N e, o7z, Lo
>T, REBREGTEBIA 2 70V O
TSI L BB OEE L O ICHEROFEE T
AEZHE (NOEL) iZv: 1™ & 30 mg/kg/day A | & &
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Table 1 Hematological findings of male rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test

Item . Omg/kg " 75mg/ke 15 mg/kg 30 mg/kg
Number of animals 12 12 12 12
RBC(10'/pL) 904.7 £ 39.7 9153+29.8 910.5 £ 26.9 856.7 + 38.6**
Hematocrit (%) 18.68 = 2.65 48.39 =242 18.01 £ 2.01 46.23 + 1.61*
Hemoglobin (g/dL) 16.38 = 0.63 16.22 £0.72 15.88 £ 0.52 15.52 = 0.62**
MCV({L) 53.81 + 1.65 52.87 +1.81 52.73 £ 140 53.99 + 148
MCH (pg) 18.11 £ 0.55 17.71 £048 17.43 £0.39** 18.12 % 0.56
MCHC(g/dL) 33.68+1.03 33.51 +0.86 33.07£0.77 33.57+0.52
WBC (10%/4L) 107.1+£279 1138+ 24.1 117.3 £ 28.0 114.0 234
Platelet (10*/xL) 113.95+ 11.09 116.83 £ 8.70 109.61 £ 13.75 107.32 £ 14.73
Reticulocyte (%) 213438 19.8+35 188 £ 4.0 23.3+4.6
PT(sec) 1575+ 162 1528 =147 1533+ 1.70 14.13 £ 0.61**
APTT (sec) 26.21+2.24 25.65 % 2.60 26.01 £245 24.66 £ 2.55
Differential leukocyte counts (%)

Neutrophils .

Stab form 1.5+ 1.6 19+13 ’ 16+1.8 23+1.2
Segmented 78+29 11.9+5.2* 9.1£3.9 103+3.2

Eosinophils 16+£12 N 1.1+12 1.1+17 0.8 +£0.7

Basophils 0.0£0.0 0.0£00 0.0x0.0 00£0.0

Monocytes . 04+£0.7 1.0£1.0 08+0.9 0.9+09

Lymphocytes 88.8+39 3.1 +44* 874 £6.1 85.7 £3.0

Values are expressed as Mean+S.D.
Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)

Table 2 Hematological findings of female rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test

- Item 0 mg/kg . 7.5 mg/kg 15 mg/kg 30 mg/kg
Number of animals : 6 6 6 6
RBC(10°/uL) 682.8 = 51.9 688.0 £ 28.7 651.8 = 31.0 678.2 +32.1
Hematocrit (%) 41.05+ 152 11.28 £2.31 40.62 + 2.73 1253 £1.53
Hemoglobin (g/dL) 13.57 £0.67 . 1355 +043 13.27 £0.80 13.50 + 0.56
MCV (L) : 60.28 £ 3.02 60.02 +2.73 . 62.27 £2.10 62.77 £ 1.65
MCH(pg) 19.92 £0.82 19.72 £0.80 20.37 +0.73 19.90 £0.46
MCHC(g/dL) 33.05+0.73 32.87£1.23 32.70 £ 0.64 31.77 £ 0.57*
WBC(10%/uL) 122.7+£253 139.7£26.8 128.2+15.9 1232 £ 314
Platelet (10'/4L) _ 114,18 £ 9.81 113.38 + 16.29 122.58 £ 16.71 12323 £9.72
Reticulocyte (%) 57.5% 215 443+ 175 71.3+17.6 68.7 = 20.6
PT (sec) 13.85+0.27 13.90 £ 0.27 14.13 £043 14.07 £0.18
APTT (sec) 19.38 £1.10 . 18.33 £ 1.25 1942 £ 1.15 1913 £0.94
Differential leukocyte counts (%)

Neutrophils
Stab form 4024 1.3+1.2* 0.7 £0.8** 23£15
Segmented 26.5+9.9 28+73 25087 237179
Eosinophils 0.7+0.8 1.0£13 0000 05+12
Basophils 0.0£0.0 0.0x0.0 0.0£00 0.0%00
Monocytes 1.2+15 0.7+£08 02+04 1.0£06
Lymphocytes 67.7+114 71.2+£8.0 742+83 . 725+175

Values are expressed as Mean+S.D,
Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)
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