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Reverse Mutation Test of Methacrylonitrile on Bacteria

E3 )

AF )T PYLIIOWT, METEVAIERER
HEBREAERL 7.

WE®W & LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 U313 & UNEscherichia coli WP2
uvrA 2 O5HEkRE BV, SO mixERNB L HEINEERO
Wihdh, BERERBTHESI ZD O 2,722
b, ARERIE S mix ERIAEES LR L
4 12313~5000 pg/plate DEFHTEM L /2.

FORKR, 2HORRKRL LRV BROKRERD
WITNOHEIZBVWTYL, BEMBEO2ELELZS
BRERIuUZ-HoBnITAH o 2ho 7.

DEORERPG A5 70z b i, BvicRBR
WBWIEEBERTHE LWL O(EH) L HEL.

FHik

1. WEiE
Aoz byni, BEEROBREKTHL. Hn
7-HERE L, O v FESP-30A, AE9 % iE B

L T (B TH Y, BIRIER,OHE SN

HERWEIL, HRARE TESLLCEMLL. Kay b
DWTIE, RBRHPEETHH Z L PHER SN

A 7yo pYLiE, VAFNVNALEFXFTFR
(DMSO, Ty +&EFE:ACQ2095, FIYEHMIETHEM)IHE
RLTESHEORRE AR L%, RBFETHED
BEILHFRL CECPIZREBICH

2. BHEMRBME

BB HEE s L URAREEIUTOLENTH
5.

EREE T LICH L BES YR, SR T T
SHEBT-INPBONTVAYWEBIUVHEEL, %
nEFNn TabledF I IR L 7.

2-2-7 ) N)-3-(5-= bTZ2-TYR)T 7Y NT I F

(AF2, FNJehE T 360)

VA4 RN (SA, FNYEME T %00)

9 7I/T YT (9AA, Sigma Chem. Co.)

22TI/T TR (2AA, FOFEHIZE T %60)

AF2, 9AA B &£ U'2AA X DMSO 12, SA T BHIKICER
L7:bD% 20 CTHMERFL, BEK, XK
=z IRV AS

3. RER

Salmonella typhimurium TA100, TA1535, TA9S,
TA1537 8 & Uf Escherichia coli WP2 uvrA%x BV 7z,

S. typhimurium ® 4 BH¥RIZ 19978 B7HIZ, E. coli
WP2 uvrAfRIZ 1997 E4 BORIWCHBERNA T vt 1 5F
Ty —-ORBFEREBEL»OHE I NI

BEBIT-80 CTHERFLA-DOZHY, ZEKD
FUWRE, EERTFEOFEIC, 73/ BRERE,
UVESE, BZERE(fa)BLU 7Y U itiERF
pKM 101(7 2 XA 3 F)DFEIZDWTHAN, IR
ENTWBZ LWL

REFICH LT, =2— )T h7QANo. 2(0xoid
Ltd) % AN LFRRBREIIREA L -EBY —E0E
L, 37°CTIOMMAERERE YFELL-LDEEER
e L.

AHHEEFIZL D660 nmOWEELREL, BMEHE
WOYEHE % FEFE L 7.

4. 1EHEH L US9 mix DR
1) BRiEf
EHY, BRBMETERMEORL IV T — AERER

W B, BEHILE-VOMRIEITEOEEY
Thb.
WEE~ 7 227 LT AR 02g
7L BRI 2g
U UBEKETAHY T L 10g
VoBE—-T =T A 1.92¢
KERILF MY T L 0.66 g
i a— 2 20¢g
KEEX(EKRER) 15¢g

FO MmN v L 1MHZN30 mLERL TED
bDOTH 5.

2y by TTH—
TREOKBHEA)BLUB 2R C)2EEH10:1
DEETRE L.
(A)s3x2 b 7 % — (Difco Lab.) 0.6w/v %
b7y il LY R AP 0.5w/v%
(B) Salmonella typhimurium
L-bLAF T 0.5 mmol/L
D-¥ A+ 0.5 mmol/L
(C) Escherichia coli B
L-h)7Th77 0.5 mmol/L
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3) S9 mix
SOmix 1mL&H 77z ) DHEBETROLBY THB.
So* 0.1 mL
- (A S N 8 prmol
‘LA )7L 33 ymol
TN a— A-6-") VB 5 pmol
NADH 4 pymol
NADPH 4 umol

FhU L) CERBEE (PH 7.4) 100 gmol
* 7:8 D Sprague-Dawley RS v h& 72 /0¥
Y-V (PB)B L U566~V 75Ky (BREOHRES
TEEZFEL TERLAESH T ya—< o) % B,

5 REHZE

TUAvFaR— 3 ENILY, SO mixERIIR
Erd L UTSO mix kIR #1772,

NABREDIC, HEBRYWEREE0L mL, V) CEEBRE
#%0.5 mL(S9 mix 7RIMNEERIZ BV TIESY mix 0.5 mL),
BEBEWOl mLEEAL, 37 CT200M 7L A v Fa
R=varL70b, #9945 CLBRBLAE My 77 H -2
mLZMZ TRAL, ARERFREICKLTED .

Iz, BB L THBYERREORD ) \EHEE,

TR OBMBHEERTBVW:. SREEI L
WCHW BB EOEHE L UHEIZE Tabled (2
RL7Z:. FERCEHLZRBIZOWTIE, BEBLI UK
MEXTERRE R SEaB & L /.

K337 CTARBERIFTY, & L fRER 0= —
Braoo—T74 954 —-F-IERICL-TEEL
o BEBRWEICHRT A NBoAER, ARICIVEE
L7, 74, MEMOFREIZIOWTIX, WEEDH L WITE
HEMBET C, ERKEOEEOIREI AL, B
WEFRITAERERBRICBVLTIE, BEB LB
BETHINT 2, EHE>WTIRIKT2E L

T, AHBIIBVTIE, MABEBLUEHARIIOE,

T oAV, FREFNROFEHELEEFEY KD
7-.

AEZEARIIIE, XABRI2EEERL, #R0F
BT HER L.

6. HIEHE

BOWAsBOREREDNS L, 1BULOKBER?SY
mixFERIRAED 5\ IS mix BFIRERIC BT, #HE
WEEEETAER LI BITAHEREREIU=— KO
BiEH, BEBEO2BL LIEmL, F0EmcE
BRI UCRHEBERFEENED ONIEEI, Yl
BRARBRRIBCTEREEELET L L0 (FBH) &4
FETHZEELT.

BRsLUEE

50.0~5000 ug/plate DEFETALTHIL LT, HE
RERBRETERL:. FOERE, IXTOREEFENSY
mix BERMABES L FEMKBROVWITRIZBWTLIRE

652

HRED N Lo/ T2, MBWEICEHRET L0
bTRTCOAGTRD LN D o7,

LZdoT, FRBRICBIT2REHEEE, SO mixiE
WONAEBRB X ORI & b 5000 ug/plate & L 7z,

REHE%5000 pg/plate k LTAK2TSHBS %%
LT2BIDOKRRKEELEM L /- (Table 1, 2). Z0#E, +
NTOREBIIBVT, 2EOREBKE bEMHRED2
BUEL L BEREREI D —HOEMIIED Sk H
27,

DEORRIIESE, 25700z )ik, BAnt
HERICB VW TERBEBEAE L2V 0 (Fat) S HIEL
7=

ZBAZ7IDZ MYV, BREERBBLOY S
TV a NI O SUREERERERBTE D
KEBEEOKRESBEONRTE LY, YEFFEFH TARRER -
BITLTERBLEF v 4 ==X - NAR T — XM %
AOsREGRERBCEILEROBERES L R
Bl ERE SN, BETHo79. 74, BEWET
HD77)OZ M) NonTIE, HIRERSRE LU
LREGEERBRTLOIIBHEOEENSD, A FL A5y
D= MIowTiE, BRERABRCRERY, ReahEF
HEB L UBEEGRY AV ERERERBRTEEOES
DE LT 5810,
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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
S9 mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 137 138 138 6 11 12 32 22 191 20 28 231 15 15 12
( 138+ 06) ( 10+ 32) ( 24+ 68) ( 24% 40) ( 4% 1.7)
313 134 145 13 ] 11 7 51 25 2 191 20 23 22 2 4 12
( 141+ 59) ( 11+ 4.0) ( 23 38) ( 22+ 15) ( 6% 53)
625 117 167 1554 10 15 8| 27 22 33| 2 wu 31| 18 9 12
( 146 %+ 26.1) ( 11+ 36) ( 27+ 55) ( 25+ 56) ( 13% 46)
1250 122 145 143 12 13 1y 19 17 30{ 19 2 271 10 WM 7
( 137+127) ( 12+ 10) ( 22+ 70) ( 24+ 44) ( 10+ 35)
S9 mix 2500 45 117 147 7 8 15/ 15 23 31| 20 a1 18 17 11 7
( 136=168) ( 10 44) ( 23+ 80) ( 20% 15) { 12+ 50)
) 5000 136 148 168 | 10 10 0] 25 24 251 18 27 271 10 11 11
(151+162) ( 10 00) ( 25+ 06) ( 24« 52) ( 11% 06)
0 176 146 154 8 10 101 25 28 27| 38 29 26 9 14 19
( 159+ 155) ( 9% 12) ( 27+ 15) ( 31+ 6.2) ( U+ 50)
313 159 168 142 7 13 41 21 27 28| 20 28 31 12 17 15
( 156 £13.2) ( 8% 46) ( 25+ 38) ( 26x 57) ( 15+ 25)
625 147 170 166 | 13 7 8| 34 2 20| 29 2 21 8 1 15
(161 +123) ( 9+ 32) ( 28+ 71) ( 25+ 40) { 12+ 38)
1250 166 157 130 9 WM 9] 23 3l 2 18 3 28| 12 I8 20
( 151 £187) ( 11+ 29) ( 25+ 4.9) 27+ 81) ( 17 42)
S9 mix 2500 18 17 1A 6 8 12 32 25 32| 33 29 30| 16 20 16
(150 38) ( 9% 31) ( 30+ 1.0) ( 31 21) ( 17+ 23)
) 5000 148 160 154 7 11 6| 35 36 33 28 19 30} 13 16 20
( 151+ 60) ( 11+ 45) ( 35+ 15) ( 26+ 59) ( 16+ 35)
Chemical AF2 SA AF2 AF2 9AA
Positive [ 1y e (ug/plate) 0.01 05 0.01 0.1 80
control
S9 mix (=) Number of 598 557 565 | 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 2AA 2AA 2AA 2AA
Positive |5 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 | 348 395 361
colonies/plate ( 1073+ 80.3) ( 423+31.3) ( 879+ 96.6) ( 503+ 275) ( 369+ 23.9)

The purity of the test substance was 99 %.

This substance contained 51 ppm p-methoxyphenol as polymerization inhibitor,
propionitrile, 72 ppm methacrolein, 48 ppm isobutylonitrile, 35 ppm hydrogen ¢

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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and 19 ppm acetone, 59 ppm acrylonitrile, 55 ppm
vanide, and trace amount of acetonitrile and cis-
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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
S9mix (ug/plate) TAL00 TA1535 WP2 uvrA TA98 TA1537
0 134 163 129 13 13 11 26 22 3l 24 26 19 7 12 7
( 142+ 18.4) ( 12+ 12) ( 26+ 45) ( 23+ 36) ( 9+ 29)
313 151 147 128 6 17 12 4 24 19 31 21 21 5 8 9
( 142+ 123) ( 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+19.1) ( 12+ 72) ( 14+ 53) ( 27+ 26) ( 10% 57)
1250 144 138 124 17 17 17 21 21 20 26 17 17 9 5 10
(135£103) ( 17+ 0.0) ( 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 3% 34 9 10 10
( 132+ 25) ( 14+ 51) ( 15+ 3.0) ( 30 87) ( 10+ 06)
0 148 144 132 8 12 12 28 19 20 31 M 3 10 18 16
( M1+ 83) ( 11+ 23) ( 22+ 49) ( 33+ 1.7) ( 15+ 4.2)
313 120 150 168 13 6 12 25 18 24 35 38 33 15 1219
( 1494 195) ( M=+ 21) ( 22+ 38) ( 35+ 25) ( 15+ 35)
625 138 166 145 12 6 12 2 32 25 32 34 30 17 18 18
( 150+ 14.6) ( 13+ 23) ( 26x 51) ( 32+ 20) ( 18 06)
1250 148 168 154 15 9 11 28 16 27 43 32 42 15 19 9
( 157+ 103) ( 12+ 31) ( 24+ 67) ( 39+ 6.1) ( 1% 50)
S9 mix 2500 155 152 167 10 13 11 23 31 29 2% 25 3 12 20 13
( 158+ 7.9) ( 11£ 15) ( 28+ 4.2) ( 28% 49) ( 15 44)
+) 5000 160 163 14 15 16 13 3 34 31 33 29 35 11 18 16
( 159+ 4.6) ( 15+ 15) ( 33+ 17) ( 32+ 31) ( 15+ 36)
Chemical AF2 SA AF2 AF2 9AA
Positive | 1 e (ug/plate) 001 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
S9 mix (+) Number of 939 994 968 | 324 358 433 | 825 803 912 | 478 427 428 | 386 322 3%
colonies/plate ( 967+275) ( 372+ 558) ( M17£576) ( 444+ 29.2) ( 368+ 39.8)

The purity of the test substance was 99 %.

This substance contained 51 ppm p-methoxyphenol as polymerization in

hibitor, and 19 ppmacetone, 59 ppm acrylonitrile, 55 ppin

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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In Vitro Chromosomal Aberration Test of Methacrylonitrile
on Cultured Chinese Hamster Cells

L2

A& V= YN ORI RITTHLEREF0
EEBIIonT, FY 4 2—X - NARY—EERE
(CHL/TU) x BV THEAREERB £ L2,

LB (24 H) B X 1S9 mix EFE T OEEM
H (685M) T, 0.67 mg/mL(10 mM) DBEIZHB VT D
50 % % #2 2 A MR EEIIANIIERD SN o 7. SO mix
FHETOERBMEIZBIT B 50 %HMEEREIEIRE L,
027 mg/mLToho7:. fEoT, HEEMES L U°SY mix
SEFAET COEBBMETIE, 0.67 mg/mL(10 mM) %
REHBEL L, RH2TIRERELS. SO mixFET
TOERBUE T, 50 %HRMENHBEOK2EE
EramlBigEs L, N2 CoBEREL:. EE
MIETIX, 24FFHLIBE, HEEROE TIXS mix FEF
ETBLIUGEETCORELEL, Fetstith tEIZ180
fEER%, BATERL, BETL I EIZLY FEAR
FHRREU TR L. ReETRS TR BRERED,
24 BERERLIE B X U°S9 mix JEFELE T O ERBIME ¢
130.67 mg/mL (10 mM), S9 mixfF1E T TO 5L
Tl2027 mg/mLTho7-2 hb, INLOBEY S
BEBEL L T3RERTEBENRE L.

CHL/IUMRE % 24 BS R EHE MR S L US9 mix FETETE
FTCEMBLELL-WTFhORBE BT, ik
DEHEREB L UBEBREMROFRERAIZED S L2
o7, SO mixFETOEERUETIE, TTONE
2 (0.068-0.27 mg/mL) CHREEXEEOFERIEANAD
L, ZOEREEIXT7.5-620 %(gap 2B <) THo 7o,
RS OB R IR (0.068 mg/mL) B L U
PR (0.14 mg/mL) TEE S K, HREEERZEFLFR
B13%BBLUIEB % TH-7>. HEOMBRETIIHFEEES
(p<OOL) ED o Do lzh, FHITFTRBIEIZ &
BUTREMENE Z b7z,

DED#HRID, AEBREFGHETTAY 2 yu=by
X, REERRETERETL (B LHHRL.

Hik
1. (8L /-5
JH—F - 1) V=R 7 (JCRB) %5 AF (1988 4 2
B, AFER R4, BEAR)LAEFr4=—X N
LAY —HEOCHL/IUM%Z, MEZEHALIONLA
TERERIZHAW:.
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2. BEROHEN

BEFI2IE, F4MmiE (CS, Cansera International) % 10
vol% B L7z 4 — 7OV MEM (B KBS e+ Bw
7:.

3. EEREHG

A7) MY NIETSAF v VEBYBEL, &
HEUENHBEZ LG, BEIZEFIRA 75 ZAT(25 cm?,
N)AY RV 2 X 104EO CHL/IUMR %, $ER
SmLEANLT T AIIHEE, 37°CHCOA > F 21X
— 4% —(5%CO)NTREL:. EENETIZ, WiLE
BIBBICHEBRMEL N, 24BBREB L. /-, 8
WML I, WAEEIOE IS mixdEFETE LU
FHAETCORMAREL, LEBRTHESZEFRTITSS
I 18RS E L 72,

4. S9

SHFva—~wrB)E, 72/ V¥ —NE56-X
Y7 TR RS L/ Sprague-Dawley &5 v + @
DGR L0 HMA LA, RNSEthioatL
TS5vol% & L7,

5 WY

Ayryu=pb)(oy FESP-30A, BILRTE
(L)) T, EAFHETAT, RI23 L T 100 mmol/L
LA+ 50 mg/mL ki, DMSOTi350 mg/mLLLE, 7+
b TiZ50 mg/mLA ECTHMBL, &ERS-358 °C, #
H90.3°C, AAES.7kPaT, HE % (AL LT
WIAMFL T2/ —N51ppm, 7X 19 ppm, 7
7)W= MY VE9 ppm, TIEF = b I55ppm, A
$o0lbA4s2ppm, 41V 7FO0= )48 ppm, &
B35 ppm, T b= b EL RO M) LITIE
HREELEC)OWET, 8, EXTERELS. #HE
WEEHIZ, G, EXTTRETH-7.

6. WERMEDRAN

BEME AR L CRBRICER L. BBEBF
ESAK (DY PES KSHT3, BAEHETIE) AL
. BETEEICERL CRREARL, D TERY
BETIEREFR L CHIEOBEOHEBRYE AR % (E8
L7:. HERMERANEIL, TRTCORBRIZBV SR
D10vol%iZ72 b &S 12A7:.
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7. HIRRIEMEHDAIE R

FERETARIIHVC IHBRYEAOLESE L LET
D700, HEYWEOHMIIEMIIRIZTHEL R~ K
ERYE O CHL/IUMAR 4+ A 5 fE A it, a2— L
¥ —# % » % —(Coulter Electronics Ltd.) ¥ v T & &
DT EHN L, HERYENEEORBTBE T
LR O A b o TIEL L1,

FORR, EFRLEL LSO mixEFEFT THOER
BLE T, RSNEIBRED0.67 mg/mL (10 mM) 2B
WTH50 % E MR 5 MEENEERIZRD SR L h
272, S9 mix fFIE T DRI 281 250 %ML
FEMHIBEL L 0.27 mg/mL T# - 7= (Fig. 1),

8. EREOERTE

MEEENGHRROER LY, EHENESL LS
mix EFE T OEREEME T, 067 mg/mL (10 mM)
TREBEEE L, A2 T3BELEEL-0.17, 0.34,
0.67 mg/mL). SO mixfF{E T OEEMAETIE, 50 %
AR R E DM 2IEREr RS NEE L L, &
W2 THRE% 3%%E L7-(0.034, 0.068, 0.14, 0.27, 0.54
mg/mL). BEMEBEHEE L THW,Y, b~ 122 C
(MC, BHIBBELEM L 2705277 3 F
(CPA, Sigma Chemical Co.) 1%, & F R4t (405 5
FETH)ICBMUTHHLL, #RPNEAKEE TS
YL ENHONTVR BESEAL.

REFEEARIIBN T, BEGSBHEOMEECITL
REHI-V27 7 AR, REAEROERB LY
T—=NE =AYy — L AL ENESY T 7.
MBS S BB VWTEII— Ly —A
Ty =S L HREEENE T R o T

9. REFIERENE

MERTO2EEETC, It 3 Py BREENY
0.1 pug/mLiZ7% 5 X ) IZHEFEIIMA /2. REBEFERD
EBUIFEEIHE > TiTo /2. A5 4 FIEREIZ 75 R
IZDEOMIER L7z, fER LU AER %3 vol% ¥ 4 ik
THEE L.

10. $BEMT

MR R PE DR & FREIEEIZL D, 20 %LU L
DHIEFEERT, 7227723k H1205 %L EOD
REHEFTRLEBELEVREY BENRORSBER -
L, BEGROIBEFEELRE L. #0455 (Table 1,
2), BHEMEE LS mixIEHFET COEBRNET
130.67 mg/mL {10 mM) A%, S9 mixfF7E T O 4Frs R
TI30.27 mg/mL A REERITOTELRSEBETH >
Rl ldh, TNLDOBREYEUIBRERLBEGR L
L7
EBLIZRAT74 VRN L, 12075 2ah51E
LNTRBLABRAT74 V%, ALDBEESFNLFILLE
SRV LRVEANIIT— L LIRETHHF L.
FEAROSIE, BRARELEREES - WY AR
HEMMS) 2L 2B FECEDINTITY, kR

150 | —e— treated for 6 hr with S9 mix
] m_ —O— treated for 6 hr without S9 mix
/"~ ~~m--treated for 24 hr without S9 mix

i1 T
100

50 1

Cell growth (% of control)

O v L] v 1 T ¥ h L] M 1 T 1
0 6t 02 03 04 05 06 07
Concentration (mg/mL)

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

HHVIREDEEOX v v 7, YK, Tk oS
FH OFE & EHEMR (polyploid) DB EIZ SV TEE
L7z, F7HEEEIIOVTIZ 20018, (S5 Es
DWW I RSO D R M % 4T L 7-.

11. 82 & ¥

EATRATEE, BB L UTEMATBE & WERY E R
IZDWTODHHERIL, BELERE, BEEE0iE
HEH, BBEEEROBII>VWTHESL, SBROERD
FRAMIZEEA L7,

REREFELHET H2HBOHBBEREICOWT, At
BREE L Y BRI LR B L USRI T T 4 v Uy
—ODEEHEREDIZL), AEEREYERL -
(p<0.01). 7, AEKERHICELTars Ly - 77—
17 v VOEmEREY (p<0.01) T o7 Chs 0
ERREBELL, AMEN LB S O % hovk L
THREBEREEFEREOFEEIT- 7.

BREIUEE

EHAFIC L R BETHORER% Table 1IREL 7.
A7) O M)V EMZCUREERFABL -3
NORBEHIIBWTY, REEAERES X UEEEMILO
FRERIFED SN2 o7,

G RALERIC X B BRI O R % Table 2127 L
7o XA oynuz FYLEMAZ, S mixFEEET TR
BLZVCTWOMREBEZIBVWTY, REEROEERES
SURBHMEBBEOSERERAIZD N 2o, —F,
SO mixFAETTERELELL-TRTORERH
(0.068~0.27 mg/mL) 128V T, EBEOWERENE
ENRRLoN, FOHBHEEIL75-62.0 %(gap <) T
Hol. Fi, KBERE.068 mg/mL) B L U
(0.14 mg/mL) TREHEMMIEOEE 2 (p<0.01) Min452
Hoh, FOHMBHEEIIZI3%BLLIEB%TH - 7275,
EEEREOHR, BERFHEIZD AL, o1
(p<0.01). Zhid, ZHiBAEE (0.27 mg/mL) Tiddlfain
FRNEIS % EBVETH -2l hhb T, DEHE
BHVRTLTWAZ LRHFRHO/ 0800 IAMETE &
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o fo (BREEMBAE 733 M) Z &t h s, SRLBEIZL
DSBS O EE R ERTFISERD L TR E
PR (WA

AFZ)UZ YLD XAFLENRKECEBBRLTVS
Tryuo= i, RBERILOFEICEERER$RE
KOWERELFRT L, BEHEHBEERRLLZVE
EDRBESNTVASY, 3/, 2¥ryu=byro=
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Table I Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with methacrylonitrile
(MPN)* without S9 mix

Concen- Timeof No.of No. of aberrations . No. of cell_s, poLs Trend test Concurrent Mitotic
Group tration exposure cells Others®  with aberrations %) cytotoxicity*® index”

(mg/mL)  (hr)  analysed gap ctb cte csb cse muF total TAG (%) TA (%) TA POL (%) (%)
Solvent® ¢ 24 200 1 0 0 0 1 0 2 0 2 (10 1(05 000 100.0 -
MPN 17 24 2000 1 0 1 0 0 2 0 2(10) 2(10) 000 1196 -
MPN 034 24 200 20 0 0 0 0 2 0 2 {100 0 (00 000 - - 120.7 -
MPN 67 2 20 0 0 0 0 0 0 0 0 0(00 0(00 02 109.0 10.2,9.0

MC  005ug/mL 2 200 3 19 87 3 2 0 114 0 8I*(40.5) 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 (18 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- so Time of No. of No. of aberrations .N0~ of cell.s poLe Trend test' Concurrent  Mitotic
Group tration ,Xexposure cells Others?  With aberrations %) cytotoxicity*  index”

(mg/mL) - (hr)  analyseg gap ctb cte csb cse mul total TAG (%) TA (%) TA POL %) (%)
Non-treatment 2000 1 0 0 0 0 1 0 1 (05 1(05) 000 — —
Solvent® 0 - 68 200 0 0 0 0o 0 0 o0 0 0 (00) 0 (00 013 100.0 --
MPN 0.17 - 6-(18) 200 0 0 0O 0 0 0 0 0 0 (00 0(00y 013 102.9 —
MPN 0.34 - 6-(18 200 0 0 1 4 0 0 5 0 3015 3(15 025 - - 104.9 —
MPN 0.67 - 608 200 1 1 0 0 0 0 2 1 2(10) 1(05 02 87.5 12.0,11.2
MC  0lpg/mL - 6-(18) 200 10 59 184 1 3 0 257 4 122*(61.0) 119*(59.5) 0.00 — —
Solvent” 0 + 6-(18 200 2 3 0 1 0 0 6 0 5 (25) 4 (20) 050 100.0 —
MPN 0.068 + 6-(18) 200 4 10 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 0 47 0 31*(15.5) 30*(15.0) 1.88* + - 80.7 —
MPN 0.27 + 6-(18) 200 20 146 126 4 0 320 616 0 129%(61.5) 124*(62.0) 0.14 57.5 08, 1.6
MPN 0.54° + 6-(18) — — 20.0 Tox, Tox
CPA Sug/mL + 6-(18) 200 9 47 169 41 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,
csechromosome 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
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RS E L CIREREESFOREERIIT VY
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ZRYNEFY TEICERL, 1EHhES120LD
Cri:CD(SD)IGS % v FiZ0, 7.5, 158 £ 130 mg/kg
WEETHET v Mo L TREER, REBEE LU
REErEUIT46 HE, M v ML TIIZER, X
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L, UToOR#%87. ‘

1. REKXRESEM

MESERETIE, 30 mg/kgBEOHICRMERE, ~<
Fr) oy MMEBLIUANESZSOVY VEDREFEDOD LN
7o, mRAELFERAETIE, 158X 030 mg/kgBEDHIZ
#HY Y LADEE, 30 mg/kgBEDHIZ I LT F DG
i, IR IV BIUS L ZDOBIENFED S
N, ST, 7585015 mg/kgBEOMES 16, 30
mg/kgBEDHELIHIB X M2 H1 IR B RO RGBS
AbN, REBEAGFRETCULADVERZIN.:. BEE
gCld, FEIZOWT30 mg/kgBEDMEL L UK 5EE
OMICAHNER, BICHEGEEDHEIRO LN, M
Tk, BROETEEB I UCHNEEOHEH3I0
mg/kgBET, LBOBRHERNOTESERSGHET, £
72, DIROHNEBOEESI15E L U30 mg/kgHE TR
HHNT. FREABFRETIY, BoRK R/ ELA
15mg/kg B T36, 30mg/kgBETTHIIZEDO LN,

PEnZ &ERs, D15 mg/kgl EOBEIIBWTH
)L OEE, 075 mg/kg L EDEICBWTLRD
HBUEBEOEEBIUVRBHEOTL AN ENENED
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BT 2 EEEE (NOEL) IZv 31 b 30 mg/kg/day
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UFERBHRE R 12 B R (8BS & 2085 $ TAUT) ISR S vz
NWYTYAFLDORERT, 777 v PREBUESHER
F—TJICESTENII - U a -y I3 A %
PAEL, BAOTRIIE, REPIMESLT, ERA
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SEEORENED LN, FOMOKBRERE IR IR

|



XEoUyn=-ryn

DOoNgho7z. TOZERL, RRBOBSEIISH
EERCHLVIIEBFINALSNT, KEHEBIZ LB
TFHSNLHEL L T30 mg/kg/day ¥ &€ L, LT,
AH2TISB L U75 mg/kg/day % MR L b IZERE L,
ZNIHAER A ) 7HE RS T ANBEY SO
HEABEREL 2. 1BROBYHITMEL b 1200 L
G2 HOREICE T TRIVEABMEEIZL W E
DT EATo 72,

BEEDHZSWEIIZSHICE L RVEE R OKE -
EOWTEHL, 5mL/kgPBETSy NBEV 7%
AWTIH 1E&ERMICERIcRS L. 50,
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Enreh, HRTERICABRFEMICLELERRAT S
EDNHLNTWAI L hs, BREEEE & HK
L7
(2) & (Fig. 1)
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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
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T TId k&2 507

(4) ERE

BORLGSHE L OB HE L TEEL T2
Loz,

(5) MAFHRE (Table 1, 2)

HTII30 mg/kgBETHRMERKE, ~<r2 ) v MMESB
LSUNEZOE CRICHEEY LB L TRIE, 2600
T O ECVEBRICEEN AN, FOoraLY
CEERMOEMIZIONTIE, BELZEHTH Y, mMARE
KB AR OGN TR W Ehs, BEREHTHIIZV
bDEEZ LN MIZT5 mg/kgBETIHEMIFRIR
NEE, ) /3 OBAHE, 15 me/kg B CEHRKIMEA
ESUE Y BEORMENED SN, BITHKEN TR WL

ZETHY, HEYELOBERIIZVLDEE2 LN
72,

M TI230 mg/kg B TEHRMEMANE S TV il ED
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7o, HBWEEOBEREI 2V D EEL S n.
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_315_ 641



RERSBY - ERREBUHEER
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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)
BHHRT 2. HWRESMH

(1) 4FEERRTE (Table 8)
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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 0 mg/kg 7.5 mg/kg 15 mg/kg 30 mg/kg
Number of animals 12 12 12 12

RBC (10*/4L) 904.7 + 39.7 915.3 +29.8 910.5 + 26.9 856.7 & 38.6%+
Hematocrit (%) 48.68 £ 2.65 48.39 £ 2.42 48.01 + 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 + 1.40 53.99 + 148
MCH (pg) 18.11 = 0.55 17.71 £0.48 17.43 + 0.39** 18.12 +0.56
MCHC (g/dL) 33.68+1.03 3351 +0.86 33.07 £0.77 33.57 +0.52
WBC (10%/4L) 107.1+27.9 113.8 +24.1 117.3+280 114.0 + 234
Platelet (10°/4L) 113.95+ 11.09 116.83 = 8.70 109.61 + 13.75 107.32 + 14.73
Reticulocyte (%) 21338 198+35 18.8+4.0 233+46
PT (sec) 15.75 % 1.62 ’ 15.28 + 147 15.33 + 1.70 14.13 + 0.61**
APTT (sec) 26.21+2.24 25.65 + 2.60 26.01 & 2.45 24.66 + 2.55

Differential leukocyte counts (%)
Neutrophils

Stab form 1516 19+13 16118 2312
Segmented 78+29 11.9 £5.2* 91+39 103+32
Eosinophils 16+ 1.2 L1£12 11£1.7 0.8+0.7
Basophils 0.0+0.0 0.0+00 0.0+00 0.0+00
Monocytes 04+07 1.0x10 0.8+09 09+09
Lymphocytes 88.8+ 39 84.1 +=41* 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'/4L) 682.8 + 51.9 688.0 + 28.7 651.8 & 31.0 678.2 £ 32.1
Hematocrit (%) 11.05 + 1.52 41.28 +2.31 40.62 £ 2.73 42.53 £ 1.53
Hemoglobin (g/dL) 13.57+ 067 13.55 £ 043 13.27 2 0.80 13.50 + 0.56
MCV(fL) 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 = 15.9 123.2+314
Platelet (10"/,L) 114.18 £ 9.81 113.38 + 16.29 122.58 + 16.71 123.28 £9.72
Reticulocyte (%) 57.5x 215 44.3+£175 71.3+17.6 68.7 £ 206
PT(sec) 13.85+0.27 13.90 £0.27 14.13 £ 043 14.07 £0.18
APTT (sec) 19.38 = 1.10 18.38 £1.25 1942 + 1.15 19.13 £ 0.94

Differential leukocyte counts (%)
Neutrophils

Stab form 40+24 1.3+ 1.2% 0.7 £ 0.8** 23+15
Segmented 265+99 22873 25.0+87 237179
Eosinophils 0.7+08 1.0+13 0.0=+00 05+1.2
Basophils » 0.0x0.0 0.0+00 0.0+00 0.0+0.0
Monocytes 1.2x15 0708 0204 1.0+ 06
Lymphocytes 677114 742+ 80 74.2+83 72575

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 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 12 12 12 12
Total protein{g/dL) 5.88 £0.21 6.00£0.24 6.03£0.18 593031
A/G 1.092 + 0.089 1.063 + 0.067 1.107 £ 0.100 1.076 £ 0.097
Protein fraction (%) ‘
Albumin 52.23£2.03 51.63 + 1.56 52.53 £ 2.23 51.87 +2.20
oy-globulin 21.89 + 241 22,96+ 1.36 22231245 2214+ 228
o,-globulin 9.17 + 0.62 8.99 + 0.61 8.74 £ 052 9.35+0.89
B-globulin 13.93 £0.82 13.85+0.99 14.03 £ 0.68 1398+ 1.24
y-globulin 2.78 £0.87 2.58 +0.87 247 +0.54 2.66 + 0.56
GOT(IU/L) 593 +6.0 72.5%19.6 62.0£14.7 73.8 £ 355
GPT(IU/L) 24.3+5.8 34.0+173 25.6 £ 5.5 303157
ALP(IU/L) 273.9£59.8 2352110 217.6 £ 634* 198.8 +41.8**
ChE(TU/L) 61.8+28.6 69.7 £ 28.3 60.3 +15.7 55.2 + 14.0
yGTP(IU/L) 0.37+0.13 048 +0.24 040£0.14 043 +£0.17
Total bilirubin {mg/dL) 0.059 = 0.010 0.068 = 0.022 0.062 + 0.006 0.070 £ 0.015
Glucose (mg/dL) 1726 £19.2 176.6 +18.2 182.3 £ 18.6 184.3 £ 325
Total cholesterol (mg/dL) 604 +13.8 625129 60.8 + 8.5 59.6 £ 9.3
Triglyceride (mg/dL) 51.1£20.1 4381248 66.6 £ 37.1 61.8 +38.1
Phospholipids (mg/dL) 101.9+19.3 104.9+£17.1 1094 £ 14.2 106.3 £ 19.8
Urea nitrogen (mg/dL) 15.38 = 110 14.90 + 1.30 15.27 +1.56 14.67 £ 242
Creatinine (mg/dL) 0.158 £ 0.033 0.475 £ 0.068 0.492 £+ 0.012 0.513 £ 0.081**
Sodium (mEq/L) 14142 £0.87 141.67 £ 1.30 141.29 £1.37 141.04 £ 1.03
Potassium (mEq/L) 4.861 +0.253 4,709 £ 0.212 4.522 £ 0.178** 4.613 = 0.208*
Chlorine (mEq/L) 105.6 £ 1.6 1059+12 1058+ 1.3 1054 £ 1.2
Calcium {mg/dL) 9.65 £ 0.33 9.51 £0.33 9.58 £ 0.15 9.56 + 0.26
Inorganic phosphorous (mg/dL) 7.13+043 6.93 £ 0.46 6.73 + 044 7.07 £0.55

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 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
Total protein(g/dL) 5.60 1 0.44 5.53 +£0.21 5.55 +0.15 548 +0.26
A/G 1.180 £ 0.114 1.152 £ 0.059 1.120 £0.038 1.175 £ 0.046
Protein fraction (%)
Albumin 54.17 = 2.46 53.57 = 1.29 52.92 +0.84 51.07 +0.97
o,-globulin 21.13+ 185 20.08 = 1.1 21.65+1.78 2137287
o,-globulin 845+ 1.33 10.00 + 1.55 9.62 +0.88 8.87 +1.80
B-globulin 13.83 £ 1.15 14.17 £0.73 1402 £ 1.11 13.52 +1.36
v-globulin 242 %0.89 2.18 = 0.66 1.80 £ 046 2.18 £0.67
GOT(1U/L) 80.2+19.0 87.5+15.2 83.8 £15.0 732117
GPT(JU/L) 38.5+98 33.3+4.7 385+76 280+72
ALP(IU/L) 1275644 147.2 £ 30.1 1172 £213 151.8 574
ChEQU/L) 246.0 £ 36.7 211.8 =404 226.2 +45.6 213.2 + 5341
v-GTP(IU/L) 0.77 £0.33 0.83 £0.36 0.55 £0.19 0.75+0.18
Total bilirubin (mg/dL) 0.058 £ 0.012 0.055 + 0.015 0.078 +0.019 0.080 +0.011*
Glucose (mg/dL) 126.7 £ 8.2 1283+ 114 131.0 + 164 148.0 + 13.9*
Total cholesterol {(mg/dL) 58.2+3.5 57.5+12.6 66.7 £9.3 51.0 £ 9.0
Triglyceride (mg/dL) 33.8+82 41.7 £ 40.1 46,5+ 19.6 62.3+43.1
Phospholipids (mg/dL) 113.8 £6.7 111.3+21.5 128.3+ 130 108.8 = 15.1
Urea nitrogen (mg/dL) 16.03 + 1.34 19.62 + 0.96** 16.83 +2.77 17.47 +3.58
Creatinine (mg/dL) 0.532 £ 0.034 0.560 + 0.010 0.568 = 0.041 0.557 + 0.061
Sodium(mEq/L) 140.92 £ 1.24 111.25 + 1.64 140.67 + 1.03 11042 £ 1.39
Potassium{mEq/L) 41.670 £ 0.280 1.657 = 0.309 1.710 £0.374 4.790 # 0.152
Chlorine (mEq/L) 1090+ 1.1 108.7+ 1.8 1083+ 1.0 1085+ 141
Calcium (mg/dL) 9.85+ 0.50 9.78 -+ 0.25 9.65 +0.39 9.70 + 0.10
Inorganic phosphorous (mg/dL) 8.53+1.25 8.90 + 0.92 8.02 £ 041 8.30 % 0.39

Values are expressed as Mean+S.D.

Significantly different trom 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 methacrylonitrile in combined
repeat dose and reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5mg/kg 15 mg/kg 30 mg/kg

Number of animals 12 12 12 12

Body weight (g) 511.8 +50.2 501.9 £51.9 5024 £ 16.0 500.2 * 58.0

Absolute organ weight
Brain(g) 2.200 £ 0.066 2.240 £ 0.070 2.193 £ 0.078 2.235+0.081
Heart (g) 1.504 +0.173 1.464 £0.196 1433+ 0.115 1403 £ 0.119
Liver (g) 13.891 £ 2.222 13.664 + 1.896 14.575 £ 2.256 15.398 * 2.655
Kidneys(g) 3.329 = 0.358 3.216 £0.313 3.084 £+ 0.446 3.168 £0.280
Spleen(g) 0.748 £ 0.104 0.715 + 0.082 0.703 +0.123 0.790 £0.128
Adrenals (mg) 57.8+6.2 60.3 +10.0 60.3+ 8.6 62474
Thymus (mg) 299.8 +52.6 276.1 £ 654 271.7+53.2 282.2 £100.2
Testes(g) 3.234 £0.550 3.280+0.236 3.191 + 0.308 3442 £0.245
Epididymides (g) 1.233 £0.205 1.243 £ 0.061 1.271+£0.120 1.301 = 0.098

Relative organ weight
Brain (g%) 0.432 +=0.043 0450 £ 0.046 0.437 £ 0.033 0452 £ 0.042
Heart (g%) 0.293 = 0.021 0.292 £ 0.019 0.286 +0.018 0.283 +£0.018
Liver (g%) 2.698 +0.199 2.717 £ 0.181 2.889 + 0.244 3.063 +0.230**
Kidneys (g%) 0.651 +0.049 0.643 + 0.053 0.612 + 0.041 0.635 % 0.038
Spleen (g%)* 0.147 2:0.019 0.142 = 0.016 0.139 + 0.020 0.158 £0.019
Adrenals (mg%) 11.320 = 0.859 12.008 £ 1.597 11.998 + 1.305 12.512 +1.032
Thymus (mg%) 59.102 +12.036 54.784 + 10.731 54.043 £9.930 56.000 + 16.133
Testes (g%) 0.639 +£0.131 0.658 + 0.063 0.638 = 0.083 0.696 £ 0.079
Epididymides (g%) 0.245 £ 0.051 0.250 + 0.030 0.254 = 0.027 0.262 £ 0.027

Values are expressed as Mean+S.D.

Significantly different from 0 mg/kg group {**p<0.01)

Table 6 Absolute and relative organ weights of female rats treated orally with methacrylonitrile in combined
repeat dose and reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5mg/kg 15 mg/kg 30 mg/kg

Number of animals 11 11 10 11

Body weight (g) 309.1 £19.9 311.5+ 215 306.9+18.2 308.7+ 216

Absolute organ weight
Brain(g) 2.051 £+ 0.107 2.029 £ 0.053 2.051 + 0.062 2.013 £ 0.066
Heart (g) 0.922 +£0.042 1.005 + 0.132* 0.980 + 0.051* 1.024 + 0.135*
Liver (g) 9.694 = 0.746 10.659 £ 1.004 10478 + 0.929 10.724 £ 1.210*
Kidneys (g) 1.968 + 0.134 2.022 £0.151 2010+ 0.145 2.015+0.178
Spleen (g) 0.613 £0.098 0.625 £ 0.110 0.673 £+ 0.103 0.838 £0.119**
Adrenals (mg) 71.8+83 80.5+11.7 713470 79.0 +£10.8
Thymus (mg) 2196 +71.3 2231773 196.8 + 60.7 200.3 +54.6
Ovaries (mg) 1063+ 7.3 106.0+7.2 106.8 +12.7 109.5+10.1

Relative organ weight
Brain{g%) 0.666 = 0.053 0.653 +0.041 0.671 +0.034 0.655 + 0.053
Heart (g%) 0.298 £ 0.017 0.324 £0.040 0.319 £ 0.018* 0.330 + 0.036*
Liver (g%) 3.140 £ 0.213 3420 £0.166** 3413 £ 0.215** 3.465 + 0.206**
Kidneys (g%) 0.637 +0.043 0.652 + 0.053 0.655 = 0.043 0.655 +0.042
Spleen (g%) 0.196 +0.024 0.200 £0.024 0.220 £ 0.038 0.274 £ 0.038**
Adrenals (mg%) 23.252 + 2416 25.780 £ 2.796 23.226 £ 1.744 25.562 + 2.662
Thymus (mg%) 70.383 £ 19.74 71.106 + 22.416 64.247 £ 20.346 65.323 + 18.878
Ovaries (mg%) 34.480 + 2.8%6 34.155 +2.995 34.797 £ 3.513 35.598 + 3475

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 7 Histopathological findings of 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
<Male>
Number of animals examined 12 12 12 12
Organ:Findings Grade
Glandular stomach: Erosion + 0 0 0 1
<Female>
Number of animals examined 12 12 12 12
Organ:Findings Grade
Glandular stomach:Erosion + 0 1 1 2
Spleen:Hematopoiesis, extramedullary + 1 0 3 ‘ 7*

Values are number of animals with findings.
Grade of histopathological finding; +:slight.
Significantly different from 0 mg/kg group (*p<0.05)

Table 8 Influence of methacrylonitrile on reproductive performance of rats treated orally 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 examined 12 12 12 12
Number of pairs mated 12 12 12 12
Number of pairs with successful copulation 12 12 12 11
Duration of mating (day, Mean+S.D.) 23+08 29409 29+1.1 35+36
Copulation Index* (%) 100.0 100.0 100.0 91.7
Number of pregnant animals 11 11 10 11
Fertility index ® (%) 91.7 91.7 83.3 100.0

a) (Number of pairs with successful copulation/number of pairs mated) X100.
b) (Number of pregnant animals/number of pairs with successful copulation)100.
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Table 9 Influence of methacrylonitrile on developmental performance of rats treated orally 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 pregnant animals 11 11 10 11
Number of implantation sites 152+ 1.7 157+1.3 158+ 1.1 16.0+20
Number of pups born 14.5x17 MaA£22 150+ 1.6 145423
Delivery index* (%) 9%.0+72 91.5+12.8 94.9+6.5 91.2 £ 106
Number of live pups M5£17 143121 150+ 1.6 13.6 +4.3
Live birth index® (%) 100.0 £ 0.0 995+ 138 100.0+ 0.0 920+246
Sex ratio (Male/Female) 121 £0.62 0.83 +0.30 1.09 + 0.44 1.00 £ 0.61
Number of dead pups 0000 0.1x03 0.0t 00 09127
Gestation length (day) 225405 22605 228+ 04 226+0.5
Gestation index‘ (%) 100.0 100.0 100.0 100.0
Nursing index® (%) 100.0 100.0 100.0 100.0
Number of live pups on day 0 M5+1.7 143+21 150+ 16 13.6 £1.3
Number of live pups on day 4 115+16 14.1+2.0 11.7+15 136+4.3
Viability index® (%) 995+ 1.8 98.9+25 98.1£3.1 1000+ 0.0
Body weight of pups{g)
Litter Day0 98.14 £ 9.61 96.65 + 11.61 99.51 + 817 91.38 + 27.56
1 107.27 £ 11.26 101.83 + 12.08 109.18 + 8.4 100.35 + 30.07
4 15144 +13.34 150.61 + 15.98 154.09 + 13.99 143.23 £42.32
Male Day 0 6.99 + 0.68 7.00 % 0.53 6.90 =+ 0.63 6.91 £ 0.55
1 7.64 +0.85 7.66 0.82 7.55+0.76 7.58 £0.79
4 1080+ 1.25 11.09 £ 146 1099+ 1.24 11.05 £ 1.31
Female Day0 6.60 1 0.63 6.68 =+ 0.57 6.50 + 0.53 6.60 + 0.53
1 7.23+0.7 7.32£0.78 7.14+0.73 7.27+0.68
1 1034 +1.12 10.61 £ 1.31 1022 £1.25 1040+ 1.17

Values are expressed as Mean=£S.D.

a) (Number of pups born/number of implantation sites) X100.

b) (Number of live pups born/number of pups born) X100.

¢) (Number of females with live pups delivery/number of pregnant females) x100.

d) (Number of females nursing live pups/number of females with normal delivery)x100.
) (Number of live pups on day 1/number of live pups born) x100.

650





