N-(HNVEFXF TV AFNV)-NN-DAFIVA-FFHF Iy 20OMEY B 4181858

Reverse Mutation Test of N-(Carboxymethyl)-N,N-dimethyl-1-dodecanaminium,

inner salt in Bacteria

N-(HNEREY AFN)-NNIAFN-1-FFHF 3 =
7 LA 2T Salmonella typhimurium TA100, TA1535,
TA98, TA1537 8 X UF Escherichia coli WP2 uvrA/
PKMIO1 Z AV 2 R ERRBR+ER L /2.

THRABROERE® & L ICARKEBTIE, S9 mixJELFHE
T TAL00, TA15351£78.1 ~2.44 pg/plate (5 H2) D6
ME, WP2 uvrA/pKMI101 i3 156 ~2.44 pg/plate (23 H.2)
D7HE, TA, TA15371439.1 ~0.610 pg/plate (23 H:2)
D7HE®, S9 mixE£HF FHTAL00, TA1535i1313 ~
9.77 ug/plate (Xt 2) D6 HE, WP2 uvrA/pKMI01 i3
2500~ 39.1 pg/plate (A1 2) D 7AE, TA9S, TAI5371
625~9.77 pg/plate (AH2) O THEY # R FNEEL
7=

2EIDOFRFEDOER, SO mixDEEIILPDHLT, »
TROBERICE VT HE%E GER) HRED2EL %5
SEREEI U - HoOBNRED LN L2 5 7.

UDEDHERNS, N(INVEFIAFLV)-NN- A F
W-1-FFAF+ 3=y A3 AHBRRIBTEERE Y
Ba3w () EHELL.

ik
1. 7 X FE%

AN T+ T RFEBN. AmesHig L 0 1983458 27
HIZAF L7z Salmonella typhimurium TA98, TA100,
TA1535, TAIS37TVB L URANA £+ 7 v A4 Higet >~
& — LD 19974 9H 18 HIZ AF L 72 Escherichia coli
WP2 uvrA/pKMI01 2D 5%k % v/, 7 X FEkiE
BRBEBRICYVAF LA FF L F(DMSO B L) »
mz, 02mL3¥2Nh3FLTCRIATAR - THb >
FTSEBME L0, BEREET-80°CLU T IZHERAE
LIbozfE L. ChOE/KRIZT I/ BERNE, %
NRETME, BER, BHEM 2 COBEHEM T E5
WZHRAS, AR TV AT EEHAL .

2. TR PMEMOFIEE

LEFRISABREIZ25% =2 —F Y7 0A(Oxoid
Nutrient Broth No.2, Oxoid#L) &# % 10 mLoEL, =
NICEBREL-ESBBEEBEL T2 4L 2 ML
72, 3TPC TSR L 27k, BE LAV TEE
BEPEL, £EEHIXI/mLULETHE 2 L 4 HD
L7,

104

3. ®ERME

N-{ANWKRFLYAFNV)-NN-JAFNW-1-FFHF 3 =
v 40y FES3047, BECGER)RM) I, ME27.1
POWEEBERRETH L. BEYWEIIEHE T TEHIR,
EREMFRETRAE L. EBRETHR, ReRBRYY
AWM LICRER, BEBICHEE 2h o 7.

4. WERMEBEROAR

FEHAAKDOW. XKEEETE) AV IESHEDA
ReRE L%, FBEECHEHEIIRRFRL, &2
PICHEBRICER L. B EOFE IR L TidMER
HR7T1%) xER L.

5. B ERHE

YR e LTTRD b DL, Bty
BEWIE, 200 LomMEDREICRARL, -80°CLLT

CEERTFE LA OB EHR L.
AF2 1 2-2-7 ) W)3-5-= b a-2-7 ) 1)
FTIULT I (FIekisE T %)
NaN3: 7V4tF+ ~ U (FOeAISE T3)
9AA . 9T I/ T T LERE
(Sigma-Aldrich Fine Chemicals)
22AA L 2-T I/ T YTy (FIRHMETE
NaN;ixDWiZ, ZOMid DMSOZEB L7 b D % fE
HL7.

6. HEH I & U'S9 mix DHARK
1) by TTPH—

TI/BOKEBWE LT, BEA%TBYT0.5 mmol/L
D-¥'4F >, 05 mmol/L L-¥ 2+ ¥ ViREABHE (1
EFTH)E 74205 mmol/L L- MU 7+ 7 7 v AKEHE
(KIFEAR)ZREL, Zhx »BREE, SEEICERE
L7z, FEEIAK100 mLIZxf LT, BKREX (Bacto-agar,
Difcott)06 g, b+ MU Y L 05 gnEE&THE, 4 —
MO LV—TTHRE LERICERIEE, ERoT 3/
BB /1082 TRA L, #45°CItRB L7,

2) \mYTNI-IEXTFREH

7V AFT4ATAM-NE# (F ) s VBEBTE) %
BAL, HLZ. 28, BH1Ldb/h oMz T
DEBNTHA.

i SR NN X} 02g
7 IV —kiE 2g
DB Y 4 - ok 10g
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N-(BIVEFS XA FIV)-NN-TZAFIVA-RTFAFIZT A

Y UEE—T YEZT A 192g
AEIEF I T L 0.66 g
yha—2A 20¢g
£X (FIRFEXBA-30A) 15g

F mmD Y v — L 1MH72 )30 mLEHR L TEDT
H5h.

3) S9 mix
SO mix 1 mLH7 OV UTOMBRCHARL, FHABIT

Sk CARTE L7z
S9* 0.1 mL
b0 | A Ry P 8 ymol
BLA ) DA 33 pzmol
D-Z )V a—R6-) VB 5 pmol
B-NADFH 4 pmol
f-NADH 4 pmol
+ UYL= v EEEEW (pH 74) 100 gmol
B R SR RE

s BEAL7:SO(¥yI—w ) REA L. Z0S9,

THEEBOHENSDRZRS v M T 2 /NN ES - E 56
NV TIKR Yy RERES U TERLZFREYA— b
D 9000X g &L LIEDETH 5.

7. BEBAZE

REXTI T LA v FaN—Ta YETERL.

BE L -RBE OB EER%0.1 mL, 0.1 mol/L
F Y A=Y CEEBRETE (pH 74) % 0.5 mL B L UER
B F 0.1 mLimz, 37°CTC200MIREREL/Z. SO
mix # XESELHEEZE, Ol mol/LF YT A=~
BHEEHR O D Y IZS9 mix %05 mLiRILA:. LA~
Fan—Targ, My TTH-2ml% EROBREHE
CINARML, AL AERPHERECER L
7:. BB LMy TTH—HEELH, 37°CT48HF
EEELL.

EHEMET B THEOAFTIRELHEL, HEY
B L aiBEMOBELZ A%, BRICIVERYE
DEBOFELRAL. 7L— M LoBEFREREDD
S-HrEETu=—A vy —CEEILA. FRRAR
HEAEIZOX MO T L — M2 ERLL. ARBRILE
HECOA3BO V- 2ERL, BEEZzHEETS
o 2EERL. 70, BBEWEREROND Y BT
ERYE (SR B L USAKREOBESEYE v
T, BB L FAROBRIELIT ) A RELRI.

8. HRBREROUERLE

WENRLPORBEKRT, SO mxDAEEILPDLT,
HHEMEREOEMIL b 2o THEREEID=-H]
(CE#ME) 2kt (A1) W BEo 265 L Eicginl, &5
ZFOEIICBEESRO NI HEIC, LYEHBRYE
REEEWY AT S (B CHE L. &b, RBER
OHZ I FHFEIRAV 2o 72,

1. Faaiz

F 3 E& % Salmonella typhimurium TA100, TA1535,
TA98, TA1537 B & N Escherichia coli WP2 uvrA/
pKM101 % F v» T 5000, 1250, 313, 78.1, 19.5, 4.88, 1.22
pg/plate DTAETEM L 724K, SO mix DFEIZD» P
boLF, WThOEKRIBVWILERERIu= -0
wimEaEo oo/, T/, S mixdERFT T
TA100, TA1535, WP2 uvrA/pKMI01 @ 78.1 ug/plate LA
b, TA98, TA1537 ® 195 ug/plate A ET, HETTIE
TA100, TA1535, TA98, TA1537 ? 313 ug/plate Ll L,
WP2 uvrA/pKM101 ® 1250 pg/plate EL . THE S RO
L. B, SOmxDEEIAPDLLT, WThD
WY ENMBEIIBATH 7L — BB IEED S
Nhahots., (o TARRKRTIE, SO mixF EFTO
TA100, TA1535i278.1, 39.1, 19.5, 9.77, 4.88, 2.44 ug/plate
D6EE, WP2 uvrA/pKMI10113 156, 78.1, 39.1, 19.5,
9.77, 4.88, 244 pg/plate D7TFE, TA98, TA1537 1339.1,
19.5, 9.77, 4.88, 2.44, 1.22, 0.610 ,ug/plate@7ﬁﬁfai%, 3t
F F o TAL100, TA15351% 313, 156, 78.1, 39.1, 19.5, 9.77
ug/plate D6 &, WP2 uvrA/pKM101 £ 2500, 1250,
625, 313, 156, 78.1, 39.1 ug/plate ® 7R &, TA9S,
TA153713 625, 313, 156, 78.1, 39.1, 19.5, 9.77 ug/plate D7
REr FhFnEEL:.

2. A

SHREEDEER Y Table 1, 2I0R L7, REER L 2BIEH
LR, SOmixOBEChPHLLY, WTFNORHBE
CBVT OB GEE) (M BBEO 2 LR RYERER
Jo-—KoEMmIgEH she o/, 72, 59 mix
JEFFF T TILTAL00, TA15350 39.1 ug/plate LA £, WP2
uvrA/pKM101 @ 78.1 pg/plate YL 1, TA98, TA1537 D
19.5 ug/plate PL ET, $LAFTF TIE TAL00, TA15357 313
pg/plate, WP2 uvrA/pKM101® 1250 pg/plate Ll |,
TA98, TA1537 D 313 ug/plate LA E THIEEA RO Hh
7. 28, SO mixDHEIII2DPDLLT, WTFNLOHER
WIEMBEEII BT L 7LV — P EICIEBRYERED O h G
nois.

%B, SO mixFELEFETBITEETIIBVTHEY
BAEERICER L-ERERI D -5, SEKD
EMBOEREEID - KEHBL T, HoH 2
ez CEmL, BEOEREZRLL.

PltoiERE,rS, N(INVKRFIAFN)-NN-VAF
V-1-FFA+ I 29 A3RRBERIBVWTERRNZ
Fashw(fEl) eHzglre.

2B, NN(AVKRFYAFNV)-NN-ZXFV-1-FT7
3 = L3 SRERHERE THAT L TEBE LI HESE
WMl ECLRAARERBRTIIBEOERIBESN
Twny, F7-, FMLEY TH 5 L-Arginine L-gultamate
0, METAVAEREENBRTRECHERIHE S
nNTwa,
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N-(BIWERIX DY AFIV)-NN-ZAFIVA-FFHFI=Y L

Table 1 Mutagenicity of N-{carboxymethyl) -N,N-dimethyl-1-dodecanaminium, inner salt in bacteria (I)

. Number of revertants (number of colonies/plate, +S.D.
thfgl(;)(?_r Test substance - P mean )
w\S9 iy dose (ug/plate) Base-pair change type Frameshift type
TA100 TA1535 WP2 uvrA/pkM101 TA98 TA1537
123 13 34 19 1
0 99 g 112; 9 E 113 95 2 89; 18 20) g ( 9)
113 + 12){ 10 + 2)| 87 + 6)| 23 + 3 W o+ 1)
18 i1
0.610 NT® NT NT % § 193 % E 11;
+ 2 + 1
17 11
1.22 NT NT NT 17 E 18) 8 10
20 + 2)] 10 E + 2%
2.44 ﬁi ( 117 %}1 13 gi 39 157; ( ) 1
y 1 7] 1
100 ( = 173 14 E + 2g 82 E + 6% 17 ( £ 1] 13 + >
00 2
59 mi 1 10 72 18 13
mix 4.88 99 é 101% 10 é 103 71 g 79; 18 E 18; 10 E 12
104 + 3 1u + 1)| 9 + 14)] 18 + 0 12 + 2;
9.77 1?% ( 110 %O ( 10 gg 3 :
. 1 9| 22 18)| 10 ( 1
4 =+ 10% 9 (=% 13 90 é + e§ 16 5 + 3% 10 (% (1)3
101 13 83 14* o*
19.5 99 ? 103g 10 é 1o§ 75 E 78% 14* 14 12* 10
108 + 5 8 + 3| 75 + 5)| 13* + 1; S*é + 2§
85+ & 71 o o —
39.1 69* é 75; 7* é 93 92 E 843 * 9 0* 0)
70* + 9)| 14* + 4)| 88 + 11)| 11* E + zg 0*5 + 0
o* 0* 61*
78.1 0* 0 0* ( 0)| 68* 68 NT
0* E + 0; o* ( og 76* g + 8§ NT
71*
156 NT NT %’; é . 63; NT NT
126 15 104 21 23
0 108 ¢( 115) 13 é 14; 94 § 97)| 21 g 23] 16 18)
+ + +  6)| 2 + 3 16 +
11515 ( + 10) 12 + 1) 93 + &) 26 ) 4
11 24 17
9.77 119 E 1193 11 g 11; NT 22 E 24; 24 E 19)
+ + + 2| W7 + 4
120 + 1) 14 + 3 26 )
195 i% 105 {}; 2 NT 2 “
; 1 22 23)| 18
111 E + 6% 11 2 + 2; 24 é + 1% 19 é + 2(3)3
121 10 101 23 17
39.1 129 é 1203 14 E 13; 101 E 102)| 24 E 22)1 19 18
111 + 9} 14 + 2)] 104 + 2)| 20 + 23 19 E + 1%
. - 119 10 98 21 18
59 mix
78.1 105 115)] 16 12)! 99 100)| 25 23)| 24
) oL gl el Bl BT
116 10 104 25 22
156 121 ¢ 113% 4 13 92 é 99; 2% 26)| 16 19
101 (£ 10| 14 ( = 2)]102 + 6} 26 ( = 1) 19 § + 3%
63* 7* 100 21* 11*
313 63 2 61)| 6* ? 73 101 E 98)| 23* 21| 15t 13
s1* (= 9 9 ( * 2| @ SRR BB 2
% 0* 0*
625 NT NT 182 E N 923 8: § og 0* ( O;
+ + 0 0* ( + 0
1250 NT NT gé:
79 NT
70* E + 82 NT
2500 T NT 28: ( ;
N 48 NT NT
55+ ( + 8
poc Name AF-29 NaN,* AF-2 AF-2 9-AA®
“
Sc‘f)iltﬁéf) Dosage (ug/plate) 0.01 05 0.005 01 80
9 mix (-
Number of 601 481 1167 665 139
; 587 596)1 460 471)11039 1021)| 700 ( 635) | 171
colonies / plate | Zq g +8)| 472 g + 11)| 858 E £ 1559|689 ( * 18§ 120 § + l‘é‘é%
Name 2-AA? 2-AA 2-AA 2-AA 2-AA
Positive
Sgonpr?l) Dosage (ng/plate) 1 2 2 0.5 2
mix i+
Number of | 1286 207 944 344 216
; 1147 1192) | 211 ( 220)| 941 949)| 359 366) | 209 209
colonies / plate |} 3 E + 8| 241 (% 19; 961 é + 1|35 ( =% 26§ 202 E + 73
a) Water for injection, b) NT: Not tested, c)AF; _2:2-(2-Furyt)-3- (5-nitro-2-furyl) acrylamide, d) NaN;: Sodium azide
e)9-AA9-Aminoacridirie hydrochloride, f) 9-AA:2-Aminoanthracene
**Microbial toxicity was observed.
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Table 2 Mutagenicity of N-(carboxymethyl)-N, N-dimethyl-1-dodecanaminium, inner salt in bacteria (II)

. Number of revertants (number of colonies/plate, mean + S.D.)
With (+)or Test substance
w1t5}§ortilti;—> dose (ug/plate) Base-pair change type Frameshift type
TA100 TA1535 WP2 uvrA/pkM101 TA98 TA1537
109 10 66 18 8
o 111 106) 7 9% 70 67)| 18 ( 1M 12 ( 9
8 ( x 7Tr10  + 2064 (= 316 ( + 1 7 + 3
16 11
0.610 » 18 17y 100 ( 10)
NT NT NT 17 ( + 1§ 9 (= 1)
18 11
1.22 NT NT NT 17 g 18§ 10 10)
18 + 1 9 (. £ 1)
104 9 65 17 10
244 107 ( 104)| 14 g 11; 63 ( 64)| 18 ( 173 1 ( 11)
100 (= 4 9 + PL 63 ( + Dl w7  + 1 1 ( £ 1)
9 mi 117 9 73 21 8
5(3‘X 488 101 E un| 9 g 9; 65 g )| 19 ¢ 20; 11 g 10)
114 + 9)| 8 + 1| 77 + 6)] 20 ( =+ 1| 1 + 2
105 10 66 20 10
9.77 118 § 109; 14 é 13; 68 § 66§ 17 ¢ 18§ 8 E 9)
103 + 3| 14 +  2)1 64 = 216 ( * 2 9 + 1)
105 10 63 14* 7*
19.5 110 ¢ 107; 8 E 9; 76 E 68)| 13* g 13% 9* E 8;
105 ( + 3 8 + 1) 65 + 7| 11 + 2 8* + 1
73* 7* 74 10* 0*
39.1 78* ( 77; 7* 77 é 70; 7* 9) 0* ( o;
79 (3 6* ( x 1! 64 + 5 U* (. + 21 0*( £ 0
0* 0* 48*
78.1 0* og 0* ¢ 0)| 58* g 52; NT NT
0* (_ + 0 0* (& 0)| 50* + 5 ]
49*
156 NT NT 52* g 49§ NT NT
45* + 4
121 13 77 24 18
0 122 118)1 10 é 11; 99 é 88% 20 é 2)| 16 g : 16;
110 ( + 7) 9 + 2 88 + 11)| 20 = 20 14 E
138 10 26 16
9.77 119 ( 131) 9 ( 9) NT 20 é 223 15 E 17;
137 (£ 11) 9 (= 1 21 + 3 19 + 2
106 14 24 15
195 101 § 104)| 11 § 14; NT 23 é 22; 14 ( 14)
104 +  3)| 16 + 3 20 + 2 14 + 1)
126 13 87 24 17
39.1 108 E 123) 9 wf 90 833 19 E 22; 13 é 15)
135 + Wl 12 (£ 2171 ( + 9 u + 3! 15 + 2
. 130 11 94 23 15
59 mix 78.1 124 126)| 10 0 92 ¢ 90)| 27 )| 14 14
(+)
122 (£ 4 10 + 1)] 8 (  x 5)] 25 + 2 13 + 1
105 15 87 25 14
156 110 ( 1083 1 ( 12; 97 é 89; 23 zsi 13 143
108 (£ 3] 10 ( + 3| 4 + 7)1 20 ( =+ 3 6 ( = 2
75* 6* 81 17* 8*
313 66* ( 723 8* é 6; 91 é 82; 15* 17; 11* E 10;
“* ( + 5 5* + 2)] 74 + 9] 19* ( + 2) 10* + 2
95 0* 0*
625 NT NT 86 g 86; 0* ( og 0* 5 og
77 + 9 0* { £ 0 0* + 0
67*
1250 NT NT 66* ( 66% NT NT
66* (£ 1
41*
2500 NT NT 43* ( 4o§ NT NT
36 ( *+ 4
Name AF-29 Nal,» AF-2 AF-2 9-AA®
igi‘;;gf Dosage (ug/plate) 001 05 0.005 01 80
59 mix(-) Number of | 590 422 1059 588 149
: 695 666)| 465 ( 430) {1230 1209)| 639 ¢ 626) 141 ( 150
colonies / plate
712 (£ 66)| 403 ( £ 32)|1338 + 141)|650 ( =+ 33)| 160 ( =+ 10
Name 2-AA? 2-AA 2-AA 2-AA 2-AA
Positive
Sgonﬁr‘?l) Dosage (ug/plate) 1 2 2 0.5 2
+
s Numberof 11042 199 1065 430 211
colonies / plate | 1199 E 1175; 200 ( 207; 1026 5 10363 393 é 407§ 187 E 201;
1284 + 123)1 222 ( + 13)}1016 + 26)] 397 + 20)! 204 + 12

a) Water for injection, b) NT: Not tested, c) AF-2:2- (2-Furyl) -3- (5-nitro-2-Furyl) acrylamide, d) NaN,’ Sodium azide
e)9-AA:9-Aminoacridine hydrochloride, f) 2-AA: 2-Aminoanthracene
*:Microbial toxicity was observed.
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N-(HIWVEFL AFWV)-NN-V AFN-1-FTFAFIZT7LD
Fyrf—X  NLAY—REEMBREHVLEEAERERR

In Vitro Chromosomal Aberration Test
of N-(Carboxymethyl) -N,N-dimethyl-1-dodecanaminium, inner salt
in Cultured Chinese Hamster Cells

B

NAHNVEF I XAFIW)-NN-YAFNV-1-F7FHFI=
w ADEEMBICEITHREEENEELANL
¥, FrA=—X - NLRY—EEME(CHL/IU) % A
WTRBHRBRERRTERL 2.

M RENHRBROBRL D L0, ENELEED
S9 mix FETE T T 300 pg/mL, S9 mixFEFTE T Ti3 200
pg/mL %, EHRLIRE O 24 By LE T 150 pg/mL %
A BEEEL LT, AE2 ug/mLC5RET DY
=7z, F7m, ERNEEO24EBEMETIE, 50 %L
L ORI REIE A RS B REOERIIBV TP TE
oo fotz®, 150 ug/mL A BSBE L LT, BE10
pg/mLTOREEZREL, BMABREEBL .

R RALERE D SO mixFE T B L UFS9 mixFFET
7o NICEELEEUBELEOVTLORERICE
WTh, REEOEERECEEEMEO HBEEIRS
%ERF[HTH o7z,

PEOERIY, ARBEBFTTEN-(IVEFTA
FW)-NN-YAFW-1-FFHF+ I nid, REFE
ERHFRLZVEEN) EFERL

Hik
1. {FAL /M
K EHAEES L AF (20034E9H, AFH A4,
BEEITR)LAEFy A —X - NLAAY-fiHED
CHL/IUMIRE %, MREEHN4BRUA THERIZA .

2. EEHROAN

¥t EBILL /oF 4 Mm% (Invitrogen Corp.,
Oy hFEE 353445) % 10 volwdmmL 724 — 7 v
MEM (B /K B8) &l = v 7z,

3. BERY

2X10ME ) CHL/TUSBRL %, BSOS mL & AN/z7 4 v
3 2 (46 cm, Becton Dickinson and Company) I2#& &,
37°CHCO, A » ¥ 2 =% —(5%CO,)NT3H RRIEE
L7z,

TR Eg, MEEAEETE, SO mixBFETELT
EEETCHEBYE Y 6L L, 20k, HiEnkE
ERTEGICISHEEELL. EHRLEETIE, #EK
YR % 24 B RS AL L7z,

4. HERME
N-(BNVEXFLAFNV)-NN-VAFNV-1-FFHF 3=
wa(ay &S 3047, REGER)RME) L, ME27.1
%OMBEERRETH S, HERYWEIHEANE TEAR,
EXT CHBEEFICREL.
EBRR TR, BEAEBRWEY IR LIER, Tl
Mg oz,

5. HWERMEBROFAN

WEMEREGE, ARARLE. EBRYEOFERIC
LTI, MEREQII W TEBLL. BRIERR
i (RFBETH, oy M5 K3KI) AV, &
BRME R ERICABR L CREREARL, DVTRBEZE
BTIEAFR L CHE0RECHBRMERARBLEHL
7o, BERMERBEE, TNTORBRICBVTHERD
10vol%iZ7 % & STz 7z,

6. MpLEEIEIER

L ARERBRICHVCAEBYWE OLBRE > RET
b1, WERME OMBER I RITTEBY R

SERFREAE DS mixFAET B L UEEET TH,
B L < 50~500 ug/mL DBEHBTTRER, EHLE
D24 BER B TI312.5~200 pg/mL OBREHETOR
Er&4BEL. BEYWEOCHL/IUMII T 5 1
FEEIEIVER I, MEETERT AW TEBROMBEFTRL,
etk (A M EREE IO T A EEEY b - THEE L
7o, ZOMBMEREENS) % e RU2AEYELSESNAL
n 50 %OMABEIEMFIFRTBRELEH L. 208K
B 50 %iEREREHIEIRE L, EREMEED S mix
TEfEF C242 pg/mL, S9 mixJEFEAE T T146 pg/mL, &
ERLERVE ) 24 B B LI C 107 pg/mL Th - 72 (Fig.1).

7. ERBOHE

MEMEIEHRBOERT b LI, AREABRED
S9 mix 7 F Ti3300 pg/mL, S9 mix3EFFTET T3 200
pg/mL %, EEILIBED 24 BRI T3 150 pg/mL %
BAREEREL LT, AE25 4g/mLTRETOZH
EL7z. F7, EFLEEOUBEAETIE, 50 %L
FoMB BRI R T AEOBRKICB T TS
Birot-7-8, 150 ug/mLEREBRESL LT, £%10
pg/mLTORELHREL, BMRABREZERL .

BYEAMBE L LT, SHMLBENS) mixFETT
3, Ny ¥ Ly (EsfbmIE, vy bEF
GGO1) % 20 pg/mLEE T, SO mixFHFAET TiE, <1
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FedREHB

100
-o-treated for 6 hr without S9 mix

’—8 —e—treated for 6 hr with S9 mix
= 80 - --treated for 24 hr without S9 mix
3
©
X 604
£
g
5, 40
3
(@]

20 -

0 . ie’ » -
0 100 200 300 400 500

Concentration (ug/mt)

Fig. 1 Growth inhibition of CHL/IU cells treated with
N-(carboxymethyl)- N, N-dimethyl-1-dodecana-
minium, inner salt

F~A 2 yCUHMBERIE, 1y bES: 413ACF) %
0.1 pg/mLIBE T, EHRUEHETE, w1 b4 2C
% 0.05 g/ mLIEETHEAZE L.

8. REMMERENE
HELTOBMENC, It 3 FPgfiEE»0.]
pg/mLICHRBEIET 4 v V2 DEERIIMA 7.
FEEBEROERIIEEIIE> TT-72. A7 4 FEEXK
BET 4 v v IOE2BMEE L. (ERLERY,
3vol% ¥ LB T2 M gm L7,

9. ZEHSI
ERLIZATA FEERDI L, 12071 vahs
BONIZATA FEMBEHISPLLVESICa—F
L7 REETHHT L 7. RBEROSHE, BARBEER
FFEE - WAL RS (MMS) V2 X 53851
FESWTIT, REAESLWIIRESERE O, &
WG ECOBBREEBIUYyy TOFE L S5
(polyploid) DHEIZOWTHE L. v v FIIEER
FILWEDEh o7 T, BEREB X B EME
DWTIE200EOSHCHMRY o L7z, 227201,
EHLALER 1 24 B AL EE OB MNERER O 120 pg/mL TiZ, 1
FE17T8ME (&7 4 v v 2848 L U ME) o5 H3E
L>@Bonizedror. T/, EEBNERESI mixFfE
TD300 ug/mLO—FDOF 4 v 22 THHEEREIZLY
BIZ IV ELHEROSEP MRS EONT, 20X
TA FERESHOMELSBRIL-728, 1E100/
DA O ARG Lo, EENIEBIE 24 B nE
DARFERD 150 pg/mL B L EMFAERD 130, 140, 150
pg/mLOMT 4 v 2 2D oERELIZERIIOVWTHE
BRI DT R 2 5 BAh L 7.

10. sk EHTE
FtExd BEEE, BYETREL L R ELBEHE IOV
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TOSHERE, BELCARY, BER2F0BE L,
EREMBOBIZOVTERETL, SHOEY RERKI
AL WEMEORBERESFRERH D VTOHE
, BELYOHEEEIE Y, RERRELAT M
BEDERBEDTS %Ki 2 B, 5%LL £ 10 %Ki SErpiE,
10% A EZBIEE L7z

11, MEEEOAE

Pt RAERER L F—OH > VI8 2 Ml &
i L7, BAVERE I CHEE L - fle o — 8 & 5RELL,
MEREHE8 THIB A 5T L 72,

BRBLUER

BRFEEEIC L 2 REBESTOKERF Table 112557
L7, N(HIWEFIAFLV)-NN-YAFN-1-FFHF
32T LEMA TS mixFAE T B & USEHFE T TOoEER
ML, WTNOBHBRYENEBEIIBWTY, Rl
BERTHEE L UEEEREOHBEEEIZS %kiE
TH-7.

EFALEEI L D REERIITOEE % Table 2 (K%
B&%) 33 X U Table 3GBIMABR) IZR L 7. N-(HLFEx
AF V) -NN-YVAFN1-FFHF 329 M54 T24
RHERAE L7, WTNOBBYERBEEIIBVNTY,
S RERE D L URESEMRO HEEREIRS % RiE
THoiz.

DEDERPSG, N-(HIVKF T AFIV)-NN-I 25
W-1-F7FAF 320 LEAKRHABREFTICBWT, &M
HREEXFRELVEER L.

%8B, EULE®HW TH S L-Arginine L-gultamate,
Glycine, Isoamyl formate, L-Isoleucine, Methy!
Acetylricinolate & ' Monosodium L-aspartate td, %
EHREERBRTREOEREIRE SN TV 2,

SRk

1) BAREEEFES - HLBYWHBRSHSGE)
MEEWELL24EhEET M7 X BHaSEE,
B3 (1988) pp. 16-37.

2) HXReREEE) . &eFE285RB7— £
19984/, = - 74 - 2 —, HFE(2000)p.62.
p.261. p.289. p.294. p.322. p.343
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Table 1 Chromosomal analysis of Chinese hamster cells (CHL/IU) treated with N-(carboxymethyl)-N,N-dimethyl-
1-dodecanaminium, inner salt for 6 hr with and without S9 mix

) Time of el Number of Number of Numbef of 4 o
Group Concentration  S9 exposure growth cells structural aberrations cells Wlth Number polyploid® Judgement
(ug/mL)  mix (hr) ndex analyzed aberrations  of gaps (%)

(%) ctb cte csb cse frg total (%) SA NA

Vehicle? 0 - 6-18 100 200 0o 00 2 0 2 2{ 1.0 0 0.0 - -
Test Substance 100 - 6-18 79 200 1 01 0 O 2 2( 1.0 0 0.0 - -
125 - 6-18 77 200 1 00 0 O 1 1( 0.5) 0 0.0 - -

150 - 6-18 57 200 2 21 0 0 5 5( 2.5) 0 0.0 - -

175 - 6-18 46 200 0o 01 0 0 1 1( 0.5) i 0.0 - -

200 - 6-18 16 200 4 11 1 0 7 7( 3.5) 1 0.0 - ~

MMC 0.1 - 6-18 N.D. 200 13 4 2 0 0 59 55(27.5) 0 0.0 + -
Vehicle” 0 + 6-18 100 200 1 01 1 o0 3 3( 1.5 0 0.0 - -
Test Substance 200 + 6-18 85 200 1 00 0 0 1 1( 0.5) 0 1.0 - -
225 + 6-18 67 200 0 12 0 0 3 3( 1.5) 0 0.0 - -

250 + 6-18 59 200 0 20 1 0 3 3(15) 0 0.5 - -

275 + 6-18 41 200 0 3 1 0 0 4 4( 2.0) 1 1.0 - -

300 + 6-18 6 100 0 00 1 0 1 1( 1.0) 1 1.0 - -

BP 20 + 6-18 N.D. 200 9 133 4 0 0 146 135(67.5) 0 0.0 + -

Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse:chromosome exchange (dicentric and ring),

frg . fragment

SAstructural aberration, NA :numerical aberration, MMC : mitomycin C (positive control), BP:benzo {a] pyrene (positive control)

N.D.:Not determined
a) Isotonic sodium chloride solution was used as vehicle.

b) The same number of cells as those used in the structural aberration analysis were analyzed.
¢) Judgement was done on the basis of criteria of Ishidate et al.(1987).

2
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Table 2 Chromosomal analysis of Chinese hamster cells (CHL/IU) treated with N- (carboxymethyl) -N,N-dimethyl-
1-dodecanaminium, inner salt for 24 hr without S9 mix (main test)

Concent~ Time of Cell Number of Number of Number of o judgemnent?
Group ration exposure g_rOWth cells structural aberrations cells with Number  polyploid® JiCEemen
(ug/ml) () index analyzed aberrations of gaps (%)
(%) ctb cte csb cse frg total (%) SA NA
Vehicle® 0 24 100 200 10 1 0 0 2 2( 1.0) 0 0.0 - -
Test Substance 50 24 68 200 3 1 1 0 0 5 5( 2.5) 0 0.0 - -
75 24 65 200 0 0 0 1 o0 1 1( 0.5) 0 0.0 - -
100 24 58 200 0 1 4 1 0 6 6( 3.0) 1 0.0 - -
125 24 53 200 0 11 0 o0 2 2( 1.0 0 0.0 - -
150 24 30 Tox
MMC 0.05 24 N.D. 200 2 33 2 1 0 54 49(24.5) 0 0.0 + -

Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb: chromosome break, cse:hromosome exchange (dicentric and ring),
frg !fragment

SAstructural aberration, NA :numerical aberration, MMC : mitomycin C(positive control)

N.D.:Not determined

Tox:Because of cytotoxicity, 50 metaphase cells per dish could not be obtained.

a) Isotonic sodium chloride solution was used as vehicle.

b) The same number of cells as those used in the structural aberration analysis were analyzed.

¢) Judgement was done on the basis of criteria of Ishidate et al. (1987)

Table 3 Chromosomal analysis of Chinese hamster cells (CHL/IU) treated with N- (carboxymethyl) - N, N-dimethyl-
I-dodecanaminium, inner salt for 24 hr without S9 mix (additional test)

Concent- Time of Ceil Number of Number of Numbe%' of - judgement®
Group ration  exposure growth cells structural aberrations cells with Number  polyploid
. (9
(g/ml) () index analyzed aberrations of gaps (%)
(%) ctb cte csb cse frg total (%) SA NA
Vehicle* 0 24 100 200 0 2 1 0 0 3 2( 1.0) 0 0.5 - -
Test Substance 100 24 67 200 2 0 4 0 0 6 6( 3.0 1 0.0 - -
110 24 49 200 2 0 1 1 0 4 4{ 2.0) 0 0.0 - -
120 24 47 178 0 0 1 0 0 1 1( 0.6) 0 0.0 - -
130 24 40 Tox
140 24 31 Tox
150 24 31 Tox
MMC 0.05 24 N.D. 200 12 5% 2 0 0 70 66(33.0) 2 0.0 + -

Abbreviations; ctb:chromatid break, cte:chromatid exchange, csh:chromosome break, cse: chromosome exchange (dicentric and ring),
frg (fragment

SAstructural aberration, NA:numerical aberration, MMC: mitomycin C (positive control)

N.D.:Not determined

Tox:Because of cytotoxicity, 50 metaphase cells per dish could not be obtained.

a) Isotonic sodium chloride solution was used as vehicle.

b) The same number of cells as those used in the structural aberration analysis were analyzed.

¢)Judgement was done on the basis of criteria of Ishidate et al. (1987)
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N{HNVERETVAFNV)-NN-TIXFN-1-FFhFI=ZTL6DT7y brHWA
FAERO®RGHN - £EEEFEEEHER

Combined Repeated Dose and Reproductive/Developmental Toxicity Screening Test
of N{(Carboxymethyl)- N, N-dimethyl-1-dodecanaminium, inner salt
by Oral Administration in Rats

21

N-(ANVKFIAFIV)-NN-JPAFIV-1-FFHh+ 3=
T LRAIVEF R A YEOBEEREIEER T, S
HETH, AR, Ly T, BES, £
HEDWLWSBCTHERAIhTYwLY, ERERE LT,
OECD TG423 TEf L - O&E 52 L 5 2 HFEMRER
Tid Category 4(>300-2000) i3s3 /2. LaL,
FERGB L UCEMBESEIC OV TOMAIZ .

N-(WWEFIAFNWV)-NN-DAFN-1-FFAhF I =
%~ 4% 10, 603 X U300 mg/kg/day DHETSD%R 7
v b (I EEMEMER 1208, MY T4 bEM & L TxTER
BB X U300 me/kgBEIC &SI A BN (I XER 14 A >
LAMEFTHT2BH, MidER SErECHEHE4
H, 975754 bahipidL FRIC42HEE CERE
ngOKS L, RERSERBLIUVEREEEEIIOW
THEET L 7=,

1. REERESHM

FUDPER200 B X U238 I2& 160, MEI;HES
BTV 300 mg/kgBHETHO LN, REZRED
R, SBEWECERT AL LT, SR TIIIER
JBoRE, #e{B XUKEE, dBFERECEIRTEL
BB, AbTE, s, BESEGMREE,
U AB L UTHBETHOAED300 me/kgBFEOMEHE TR
wohiz, 72, BRORBE LR OERB I UELL
EOBRERE, BROMELELEBFEI60B L U300
mg/kgBEOMBETHED b/, BBALFERETE,
REZZOIMH300 mg/kgFOMBETERD LI,
BREHETRO O NI 2EBOREMEIC LY
HETHD, BANASNTHHREBRELHL MICER
LTwaZEds, BFEENERLTVS SO LS
ni-.

2. HWEELESM
SHERETHFHEOR LM, HEHHOER, &
ERBOBD, 0 CICHERDETH%300 mg/kgBF T
ootz oM, HEW IR, RBE, T
B, SHE, BERY, FREBIUERE, HEETE
ML, FEROIBERFE, Sk, —HRIRE, KEBX
UEIBROWVTFNIC S LR EICERT 52038056
Nigh o,

UEDHERED»S, N(HVEFIAFNV)-NN-J 2T
W-1-FFAF o0 LORBBREHTIIBY 2 REK
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S5&EMCE T EEMEIIME - b 10 mg/kg/day, £5E
RAZEBCEITLIEEHEGHEZSY T300

mg/kg/day, MREW L2 6 FIZREY TIE60
mg/kg/day & Ez HN 5,

HiE
1. #WERME

N-(HWVEFIAF V) -NN-IAFN-1-FFHF3I =
v L {(fEE, Eg), ov FEF3047, HE27.1 %,
BT —7 VETES0.1 %, SEIEBEG6S8 %, RBIES
T0%%BTHERBEHRTH 5. HEBEYEITZER, BT,
FREZICTERL, ABRPEYERETH L I L2 HR
L7z, HEEOREI, BBRPDEDOEDHSOMEHN
211 % ThAZ birh, IEEDITHEEXTEL, HH&E
(BERERFESAAK, AEEETE) BRI, &
Sl oBnBYENEEN YIRS HIEEIC A% AR
HETHHI LR L. HSRIHRS T T
BB - TREFSGT CRAEL, ARKIAELRN
AER L. ¥/, HES L USERANEICRSET D
WERMERENHRERECIORUAIIHL I L RREEL
Al

2. HERTH

BAF v — VX - Y= (EREEF) DO AF L2
#DSDA 7 v b (Crj:CD(SD)IGS,SPF) % 5 H MH&%E -
b L7, 0% 0 BMb L kit LD —RIRRE, 25
CHEHEAREZTERNBEL, EF¥0%2vEmE HBRC
L7, %E5FGRTH ICRERFMLEELAMBEICLY,
1Bh7- MRS I12ICICIRY 7. 618, YT 5
A MNP (EEEY) & L CxiBREES £ U°300 mg/kg BT
ZS5EOMERBIL 72, H5RBHOERIIMEL H9
Fs, RESFIIMSIIS~381 g, MATI7~250gTH -
7o, mE - BMLBM A S CeREEMYEL T, BE
22 + 3°C, HIHBAESS + 20 %, A6 ~20m/BE, BB
BA128ER/ B (7:00-19:00) iCHBHAS L -HBEZE 2 FH
L. BY@mE i, SR - WEAB LR CEBIEA
FULABO)TITREMEr — V%, ik - WEHR
HEBBYWREKE(N—5Fv 7, BERF v —NVZ -
NV BB —KRp— M-V ERLZ.
RECHIM MRS 10T, WEEMIELIE, W - BILE
B G700 IEdoNAEL:. Bt
F— o L—-7HE L - EREYAHBERFH (CRF-1,
AVIU S VBRTE) L, 5umD7 (VY — Rz
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REHRS B - EEREBEMHEER

BHREEST L A RERT BRICEREE .

3. BEEHIURERE
BESHEIREBEREEBOBRYBEIIREL. ¥
7 hbHHEBWE %0, 30, 100, 3003 £ 071000 mg/kg
OEET, 1BMELIENDSDRT v MC14BERE
BO%E5 L7z, FOE1000 mg/kgFHEOMBEEEI T
T ED, HHWITHEHIEEBH 27 300 mg/kg BT
DO, FROBKBOEMEL M, FTE OKIE
HAHAVIIIEESMHHEICFED ST 308 L U100 mg/kg
BTIIHBYE CRRT AEEIRO N o7 T
NOOERBIUARBROBESHELERE L, KHBED
EHEIHS 2 REMRESTFEENS300 mg/kg &
L, UTFARHsThAHEIZ60 mg/keg, EAEIX10
mg/kgD3HBEFHRTE L. T2, BHR(BERERFE
SHRK) DA /ST HAFEE LRI 2.
HERBEIROE L. BEHEMICOWT, Bidsck
F4BREEIUREHB BRI ToF42H
M, MEEACECET 14 B, ZCECHAR, HREMB L UD
MA R CHBEARTTE L. DL Lh - i E%
MBFTELL B, MYTFIA FEIIRERIIITD
THEERC4ZABRKRS L. £/, FEBELE 300
mg/kgBHEDOHESEB L URBEOMY 7 7 1 MEIWES
PCid, ¥ S ERRIRR T2 14 B EEHARK = %) 72
BEoBiIr 7o yEE Yy FEBRWC1H1E, F
B sREIREIR S L. RS aid4 ml/kg e L, E
ERIWCHE L ABEIIE S TER L.

4, REHBRSSHCETIHE - REIEE
1) —RRIKEE

SRz owT, £, S8, TBE RSB L UR
5% 2EBEE L. BESYWIIH1EFAPICERE
L7,

2) 1TERR

MBIz DoWT, EMRERBE(GR—47—TUA,
NYRY VIR, A—T274-VETOBE) %, %
SRmE 1R, ®RSHEPE1E/E, wInd 5k
W4T o7z, MEHEE D EEOSIL A EHR L, BeeRE GHlE
Watt ARG, B BIUVEBEEFHOBEY, £6
BOF®HIZIETo . BHRT VAN T4 —RATr—2
(DPS-5), BZEE)E!2I1ISUPERMEX (0T ##4) %= A
WTHEIE L7, BSHETOBRE CHBRMEDEEN
N AEEP RO LN o lzizn, EEHEORED
TThihroiz.

3) HEHLUESEE

HTIEEL, 4, 8, 15, 22, 29, 36, 428 L U43H,
XL IZHEBEBY TIIESOB LU BIZEIE L.
H7F5 4 PEMDIIHE FERROBEE TREE L. HBTIZE
1, 4, 8BX U158, KE L/HIIEKR0, 7, UBLV
208, 9 LAMIMEOB L4 ICEIE L. B
213, RECHMEEEIKENEE CHEL, SHEEH
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DIEH-YOIEFHEEETHER L.

4) MBFERE

T4z, BROESMBL UMY T4 M EY
TIXES6H, MTRBEL4BI, SEFEY* Fk4F
WL h#Ese, MESREY (RMmEY) L, HiX5
B, HOEEHE LMY T 51 N e, s
BROMEIZSBE Lz, TRODEMIE, FARY Y —
VF b U ADBEERNES L AFERT T, BB
DM U7z, BEL -l E A CLITIZRTIEE 8l
EL7.

EDTA-2KIZ & 0 fueBELEE L, AR ERE (BRI (b
BRI —H—FCM#E), ~EJO0VC VBgE(IT Y
AMANEZFOVEUE), N7 )y MEERIR(CLE T
KLV —HF—FCME), MAMKE(RNAZEIZL S
L—H—FCMiE), M/ MR (ERIRIEE KTl — ¥ —
FCM#), BmEk (BEREERERICL S L — ¥ —
FCM#:) % %788 5 82k 547 # 8 (ADVIAL120, /N A
IOV AT 4 H V), BIMERESE (Wright fef S HRIEAR)
% M AN B g% E (MICROX HEG-50, HEG-50
VEA 20 2B THELL. 72, BREERNILLF
WRMIRERE (MCV), FERifskme®E (MCH), F
WARmMEBRMEFiEE (MCHC) # B Lz, Mmoo —5k
532 w/v% 7 T VEE=F b AKETE THERE W
L, EL5ELTEShMEFHVWCTO o ¥y
B (PT)B L OEHIERS PO Yy RT 5 AF VB
(APTT) (HEGELRHE ) ¥ MG E BB T ERE
(CA-510, ¥ A A v 7 Z) & BWTEIE L.

5) MAEELFRE

FIEMEE O IR 2O —S* 2R - EXTTH
IO MBERRZLAML, BonlmiErHBWTUT
DIEH % L7,

GOT B & 'GPT (UV-rate# (JSCC B¥¥)), vy-GT
(y-rnvs3Ivp-=tru7=y) FEEESSCCHE
#E)), ALP(p-=tu 7z =) Y EEREE(JSCCHE
®), #BEY VY (BREBODE)), REEE(BEE
-UViE(Urease-LEDH)), 7 L7 F = (BEHE
(Creatininase-POD %)), /I —- X (BE-UVE
(HK-G6PDH ), #a v x50 — )L (BEHE(CO-
HDAOS#)), 127U +t3J4 F(EEZE(GPO-HDAOS
&, U viEERE), £F8 BiuretiE), TVT
2V (BCGHE), A/GHBEABIVT TV TIVEINE
Y, #vm L(OCPCH), EEY v (BEHE
(PNP-XOD-PODi&)), 7 MU DAL, A)TLBLUY
O— V(A4 BREBIE) > BESTEE (TBA-
200FR, HE)x MV C@lE L7

6) HORBE

HioowT, E38HO®SINIEHAERSITOIER
»IRELL, pH, BH, FVa—-X, ¥ r K ¥UL
Yy, #RBLUa) ) —5 0 REBsE, VT4
AFA T AL TN XT 4 HN) % HENVRGITEE (Y
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N-(BIWWEKEDXAFIV)-NN-ZAFIVA-FTHFIZT 4L

y=F v 2100, NATN AT 4 AL DBIELL.
HEBWEOEENEDLDNLIEAFBOON o7
0, RILE, BERTHCIRE, DEYORRER
fFhrolz.

7) REFRE

HHEESFIIC VT, BEIRILFFRYF—NF )Y
LOBEHERRS L REET T, EXEROUE - it
X DR THE LA, STEANESMOS B, I
EEMBEOWNREY & B CMHESIT(E®E - 754 b
sy LB o, JOIR, PR, B, 2%, MR, B
W, BREBIUBELERODEERZMELL. 721, B
EBIUBEEKIESMCOVWTEIEL. $72, B
HHDFEYEIHGER MEEI) ZBHB LA &5
CHEEEFICOVWTIREROBEICMZ T, TEAE,
_Uyﬂﬁﬁ#EW%m%,ﬁ%,%,E,%ﬁ&ﬁj&
Bs. Zefs, HiE, BB, BB, B, BIRR - BB
K, BERE, 0O, MINBREE, ¥, TE, & B
(KBEE), LB, BB I UCHRMEETL 2RI
L, 10 v/v%diy) VEESEE AL~ ) YR TEE L TR
HL. 7L, MEBIUBEIEI 77 VHETEE
%, IRIEL7:. REARSREE, TR L 300 me/kg
BoOBSHENESMO D b, MELSH(MEFRES
JUBEERBES R L EE O LEEE, RCH
WB L PEHERSTEE L BEY O LERRE, B
25 LEHYWORARNEEHME L ORI iR 1 # O
BlzownwT, FEI->TAT IRV v - DB
BERTERL, SRL-. oS, HERMEICER
TELEbLNLIB L MEDE, B, BB LUHD
faig &+ BB CED LN, TDRz), 108X U960
mg/kg BN LR O EETEIR L - &50 & MIIEREHE
WOMEEFIOLEERE - HBORELXT o 7.

5. EREREEMICET HEE - BT

1) SEEEERE

HEBEEA D> S RERGA T THOBEEYER TP
R, BESEYRETL, FHERARERB I UERES
EHSOREERLEHR L. FEHOKRSHEETE,
EBANTHEIMEIOREN %%, $150 (KEM%KH)
D16:00E AL 54 BEEBKERE S/, XERERIIED
FHIFICAT, BRERS 5\ WIZEBRERT IR IR
BONEERXRBLE L, FOREZEREOB & LI
TEL7A IS L, UBRokEICEL. Ihn
LOREH,L, REMEDK(RERGEHR, KBHILIT
TIEL-BH), RBHM T TR L-EBHOEEK,
TRE(CRESWE/ FEBYWEH) <100}, HEX((XkE
i/ RREN ) X100) 2 E WL L 7.

2) Hik - WERE

TRAHR SN HIE SR BRG RS E, TRRE
PERBRLL. FRIROBRITHTRATT LTV 289

*UFHSHEL, TOHEMEOR L L. KREMHR
B22HERTOSJULZVIBEIE, FETHME L.

S LB H AR ERIB(EE4R) T THFS
2, 21, B, AROAEZOWERELBHESRL
7o, BEMWIIERRCIER I OCTERRHL L, Bl
BIUEREYBRE L. ThOOERE,S, TIEHR
(FEIROH» L= T HE TOHM), HER(ERS
M/ TR X100), ERE((ERE/ &HE
#OX100), SHFE(GERBERK/FRFPOXI00) % EH L
7=,

3) FHEROEBE - RE
(1) HEROEBE
WEHEOHICHERB(HWELRY, HERK, His
JUNERBOREELRE L. F0%IT, —FIRE,
RENAEZHEIBI THEABRL. WHOB L UMY
HoOAREIRH, S B AER(HEA R/ EHERS) X
100), FERBOLBOAEFTER((HFEL4HAERE/ RELR
BOXI00) # 8 L7z,
(2) #%E
EBOBIU4HICEEFEZEART L IEIEL 2.
(3) #Ehz
EFBABICEETEROOB*EUNERLREL 2,
BE L BRI ERIE S, Bl BTUEWIIOW
TIE10 v/v% B ) Y EERE RV <Y YRISEE, BT
L7tk EREMET CHBRL. 28, 7iEPR TR
T LB BRESNLFEROS L, £EFELTWY
ARG BRI REF S Mk, ERL.

6. REtERAR

HEF—-FIOoWT, XNF AN v 72 F—FiE
Bartlett i 2 X 2SS HHORET TV, TEAFELY
BEE—TEBNHANEITo7/2. TEFEL {2V
EBIU/ 5 A b v o7 — ¥ E Kruskal-Wallis®
BME*T-o7. BEICEEEZFRDLNTZHEE
Dunnett® 3 723 Dunnett IO L BB 21T o 72, FHEL
F— ¥ 05 L RMA I Kruskal-Wallis DE T TV, B
EEFFOONE S I Dunnett MO ZE B Y, HHE
AL 7.3 Wilcoxon D BRI FIMRTE THTHREE & D2BER I
BEiTo 2. FOMOEET — F (X Fisher DE R
EICLOMEL:. EREOEEKEIS & L. B
EBICHET AT - IIRBEM L ICER L - ELY
AR E L7,

R

1. RE#RSSMN

1) —REIREE

FET-A300 mg/kg DHET 261, £HERETHRED
I TED SNz, FBTEH O 1FHIER20 HiZ, o
VB EFRE22 H A S0 % BGA L, #18R23 B O iRES
T L. SHERETOLIME, SHBTET I T2
A (fEE22H ~24H, BE)2EL, ST IHICE
HEEBREHIIET L vz oo MRS & L7z,
5% 0ERE LT, 300 mg/kg B TIRREAHETH
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EEREEY - SEREBEHEER

HoIMELSA, BRI TORICHESFATRD SN,
SEBES LI TEEOBNFEEOMEE 2FTHL
N, H2BOWIBIIEEY R LB, M1 %
B TIHE LAY TH o7z, BEA300 mg/kgBE0 i
1Bz b7z,

TEigE
M ERBE, BERTE IUEREHGENEOV
FTNOLBBRYWEOZE L Ez oNHE{LIFED L
VRS A

2)

700
650
600

550

[$)]
o
(@]

Body weight (9)

3) fFE(Fig.1,2)
BEYEORBEEZONLEITHEEL b

ipoll.

Fobh

BWEWED
BTz,
B, REPECHBEEEORELRENSIOBL U
300 mg/kgBEOHEDEIS HIZEO b N7-HY, 60 mg/kg
BTEAD 2w, SHIERPAELEL THLEE

4)

A
k-2

EEZONLELIIHREE LFEDHL N

" /

450
—— 0 mg/kg
400 —=— 10 mg/kg
—— 60 mg/kg
350 9 —o—300 mg/kg
300 E Treatment Recovery
1 4 8 15 22 29 36 42 43 50 56 (day)

Fig. 1 Body weight changes of male rats treated orally with N-{carboxymethyl)-N,N-dimethyl-1-dodecanaminium,
inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

450

400 }

350 %
2300 } '//////”
=
&

)
§ —=— 10 mg/kg
200 —— 60 mg/kg
—o— 300 mg/kg
150 | Treatment .
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Fig. 2-2 Body weight changes of female rats (satellite animal) treated orally with N-(carboxymethyl) - N,N-dimethyl-1-
dodecanaminium, inner salt in the combined repeated dose and reproductive/developmental toxicity

screening test
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10) fRIELAKFR B (Table 5)

WEMEORELEZ 5 NLELH 300 mg/kgHOMH
HOE, 608 L5300 mg/kgBHEOMBEOZTRS & NI
AL SRS (WA
B BE EREEERS RS HRESHSY O 300 mg/kg ¥
DOHEIBIME LB TERE, HI3FIMECBI THERE, H1HIT
BEICHEDO LN, 300 mg/kgBETIEE Iy, A1
TLEDSHEIFIM TR CERE, 3B THEE, HEHMLY
HEAFIME2 B CEREE, EBEAESMRE RSB
BICEE, HELSIFATTIER, HETHRONE M
KB CEE, BI1flTHEECEOLNL. £, U
5 AHT300 mg/kgBHOMBEIFATERIIED LN
CERBEHAESY TIN5 DED S 5, 300 mg/kg B
DEIBICRF LRV EREIIEDLNITDOHRT
Ho7r.

B R oMmITEEL, LS L URAEEA
DRFEZHHE TIRME LR OLS/ERY, B5HE
RHEN D603 L U300 mg/kgHEDMEF 4G CEE IR
Ho. ZoE{bd, REEBHEBEY THERDLNE
oz, BEEEOBEHMA60 mg/kg O HE4FIRE L,
300 mg/kg HOMBELIF TEEILRD LN, ZOK
1L iZ E1E %R EH B <13 300 mg/kg B 1B 28R
BOLNI-DATH 7.

BERE 0L F R 0B AT60 me/kg B M2 B TE
&, 300 mg/kgBEEDOMBELH TChERE RO LN L
DAL, EEBRREEEY T L 300 mg/kg BEOM#EEH
TEEIZGRD LN,

HREIZED S N ORBE FAREROBERRKIL
FETRER, FEoREO/NENIRB S HE R,
FARE D BB ERO/NENL RS R, TR 5
BEoONFIZUBHEHEER, TS BEEERO/N
LIRS TH - 72,

WY T, HEBRYWECERTAELE LT, A8
ORELEBARE, ALTTEBLUUSA, AL
2 bilzAab N, M2 TIH TR EEOE
Bk, BMBEOEHEDITD NS, 2B, BHEOHCHE
Dok 2B DB, 1FOBEREIFMTE o7, #
o, BLICEOLNFRE LTISITIEE, REILE
EOMEFEOEE L FEREOBRAR O IENMRER
M, W hEEDD) oM BFEOKEIBRD SN D
DB T, WOBERDE & RO S LR I Mg H R
HH, FERE L CEBRENEAREEER (DIC) 258
b/, Zof, MR UTFEICBITLHMm, BEo
B OERE, BBORBHERIFEH LN, 2B,
B TAHONL TEEOEKIE, F T IHGFNE
LD sz o7z.

SHERSTEC L8 T, BBRYEICERTLE
fbe LT, MiBORELR AR, BILTE, #A1,
Us ABIURENHEER, BRORME LEOENE
/BB L UBRLEROBEHR, BHOMELEOBE
BB LURMBOEFEFRD LN, oM, BREHED
Em, HREOFEBES X CBEOEARME ZBREE &
BbohnzzEfft, sIE0OERTOBEEASZD LN,

92

B, TEBHEEEOBERED ON, YL
DEBYE -7, HSEBAEYS L UCRERENE
WTIZOELIIRD b N o 7.

MOMBRE CHEBYWEOEEY Ry, 108 XL U560
mg/kgBEL 6 CICHEERABUORIR L G TH
BELEN, dBEEOEIZTDODLN L -7, 300
mg/kg OB THOONTMBOER L, RCB IV
SHERESMICELON - EEEOTILEEZ LN B,

ZOMIZH WL OPDOELBRD NI, Ty T
RIEBEMIIRETAT L TH Y, ZORBEREIZES
PLEEFLONZVI LD, HEYWE L IEED L
WL & HIET L 7.

2. EERLEN
1) A HEREEE (Table 6)
HREERRETIE, 4B R LB ASEREE, 10,
608 X U300 mg/kgBHETENFNEEE 12604, 12, 11,
LBITIOMTHY, HEBRYWEERSCIHHEHOE
EHLVIIEHRETED N o7 &8, 300 mg/ke
o1 TEBRIEBOBKRS A LN, HLORE
BICHEBSORE LR L., 20Mtilis, BEMEEE
RTEMITD LN Lo 7.
EROSHPTREL, XRE, REMERY, ZKEK
T EFTIZRLUAEBROEH L b ICHBRYER SR &
BELOBIIAEZEIFOON 2o 7. SEEROIIY
13300 meg/kgBED 1B A SN T, ZHREIZOHK
BB GEHEBE OMICEEERTO N o
720 e d, FEMIRMOMFHEIIEEMEOEBES L URBE
EERONE DB S, FEIRISHEDTER & £ 2 6,
RREMICALNLEALT, HEBEYWEIC L LB T
BWEEZLND.

2) pik - WHEIREE (Table 7)

R DL R B L TR E REOEMEA300 mg/kg B
THEH LN, Zofh, #EEKE, BERE, BKRE, B4
BRI VTBEOVTIIC OB ERSEE L 3TIRE L
DO AEELRERRED N o7,

SR IREE D EIER T 300 mg/kgBED 2N LT D EALDS
BHLN, BT, HR22HOSHREFOBETH
ERSFIAGE SN TWd, BRI 7HOIREIRD
S, BEWIRTCLCw. ZOBEBWOFER
IS EIOREIBATER L T, 7, SN dE
BOWNIFINIBEHWOIRCTERRFIIZEFL TV b
DI, ST T I T 2HBEHE2Z2E~248) %
LHEXRL-BEHYW TH 7. KREHY TIZEE23
BIC16BIORERVEBEIND, BZOEE, +5
PHCEFEL TV AR IEA SR S NI -0 E x fitiT7-.
HIE24A D OBEEB T XTOBRENGEH I NH
SHEBRTEEC LT . JOBEYWIIE, KBEER,
BEM T RIET AL COBEBTEIRO LN LT,
FOHOBEY BB LUHENTHOEE T DN
ol

-339-



N-(BIVRZD AFI)-NN-TAFIVA-RFHF I L

3) FERICRIZTE

(1) #HEROEZE(Table 7)

300 mg/kg B CHERBOEELRL, FRIZHEVEH
ERMEEEENEZRL:. &b, HRICEEED LN
ol

—RIREESB L UNREEOBE TR, ¥BRYEICER
THELEFRD OS2/,

(2) {k&E(Table 7)

MEORES L URERNE L DEBYWERSHICE
HAES AR (RS P Al
(38) iz .

HE4ABDEFEROHKRE X URTCROEIMTIE, #%
SMECERTAIREFRIBDD O o7

EE

1. REHRSEM

FET-AT300 mg/kg DFEHR20 H IS LF, HHR23 8 05
EERICHIBI TR O N, HEROERELT, K
BEAT300 mg/kg BED MRS RO LT, HWEYWHE
R FORBEICG LivWiEETETAI L 0HELR
TWwAIZ L, WEHERSGIZLIWFERSTFOLN
TWiWnWIZ Eds, HEGEEDEOREMIZEZET S
BlLeEZONS.

FREFREOKRE, #HHWEIERNT 2E(L»E, &
3B X UBERICED Sz, HRICBW THIBRED A

B, #EbB L UBEREHN300mg/kg OB TR LRI,

HBRFNCIRTELEEER, BiLiE, A, 08
AR, U5 A B & UM T & kg bR B
DOHETRD L. F0M, FROKRME LR DT
BLUBELEOBBE, B ORKE LB 60
B L300 mg/kgHEDOMMETERD L7z,

B ORFLEBEMRIE, Bl ORBBLEDENRE
OG5 L - THFER SN, ALTTESREEBREH,
KEZES ZLbHY, BELFETLIILICLYEE
THIEPREINRLTVEY, Bogikix, tRD XD
(ZHEHEHT300 mg/kgHDO LB TROLN TV EH Z &
5, WEYWEOREEICERT AEfLLEEZ OIS, B
BORME LEOEFRIEEZOER L > THER S,
FOBFIIHATHAHY, EBILEMRAEICR NS
ZENELY, FARBRTORRMBMUIEEI—FHL Tw
7-. BEBeoORhE FEBTRE, BAoBERIC L ABITE
BOBREBWMICBITABERE LTEOLNLY. HERY
ZRIEEHNCHYWOWRENFENTHL I LML N
TwaphZ L, MEREEERO ) S TREEEHERO
RBNDOWTOERTIR, SRERSFICBTAHRHIIZE
ELTEBRINITOLRAENZ EdG, BB L UERD
BILIBBHEIC LV FREINIbDOEEZOND.

MEENFRETIE, REEZOHEIL 300 mg/kg#F
DHETRD LNz, MIERFIIEREOEEL LTH
WHENTEHY, FdO L) BB ~OZEIHEEDN
WCHALRTWAI ERL, FRIZEIENEEILR
5.

~340- .

| 5
'8

INHIFSHE TR S B, 28O EERY
BICE DEET D, BFALNTHRERENHS
PICERL, BEEMERLTVwL0LEZLNS.

AEEEAFTIET L 72300 mg/kgBED 165 ClE, *ERET
—B8EOEL: LTEAEBLUTHEROENR, HE
HRETRERES O, AR TEIIEHEORE,
HESEMIE, HEBEYEICERT 2 ROB oM,
DEIRE L UFRO P OBIRICIIENBD SN 7. BE
BB LB x MEBRET 5 &, BRI AL
h, BEEMENGEEEEEDQIC)O*ET5Z 4L
LiZROHoNE. REWLRIKOEILERLTWE I &
6, FEREE U CHEEN A N EREEER (DIC) o i
HATRIE S N, MOFRTE T, BEYWEICERY
LHBOEAOM, FEBEABRFRECIREICEE O
ME LR DRI & PEEOEAFE O RKEEMILEE, §bic
FEEO) oML BEOKEVRO LN, T2, AR
CEMWERRCHH ICREIBHE ST/ 22 e 5,
BDFAE & RE - MOMBFENEIL» SR L 2T
FEZON, BELLDOLHEEINT.

HOEFRBRE~OELLE LT, BEBIURBE Lo
MBS UBHEERLZ ERD LN, KRFEOH
YWTLTLITBE SN BARERORILEEZ SR,
SOIHBICHEBRCALNRTWL I 20, HEBRYE
IERTSDDOTIE 2V EHB L. 204, KE, &
e, EFERE, RREM BLUREEECTR, &
BYEICERT 2EBRBOON Lo/, 72, H4
ZAEIREREE, BEERETB L UARENREIE T L HEBY
FoBEEILR {, BEERERETLEEEDONL
Dol

2. SmRREHM

SEHERETH300 mg/kgHEOM1IFOBEOFIZT
HHNT. REWIITHRET TIC2H B (FR22H ~
AR ELEEYRL, 2T TOBSEICIELSRE
RPFET LTV, FHREFOBHEBIZBWTD, B,
FREEEN S 5V IZ RS X EET 5 % KOBETE» R
HoENLPoT. T, HREMOEEBS L UHERK
DWAH300 mg/kg TR 5 N7z, 300 mg/kg O
TEHERFORTE, SEETORE, 2HERECH
Ao, WTFNLBFEMICEPLTEOLNTWAEZ &

o, HRABOERSLHERKOBI 2Rz 0L

Zabhd. Zoft, HEH, KEX, KX, SHE,
BEH, ERY, AREBITHERTIIHEYEICE
Ry s&ftidgo bh o7z,
FHEROBREIIBCYT, HERSS300 mg/kg# T
AL, FNICHECEAERSREEDER L. £%4H
DEFR, I, SR, —BKE, BFEBLUHKTHR
WEYEICERT AR IR DONEh oz, LizHo
T, HERBEOBIF AL NID, REROEE~EE
ERIITLOTREVEZEZLND.

UED X2, N-(HIVKEF Y AFNV)-NN-V A F -
I-RFAF 327 0 REEROKRS Lo#E, —H&FHE%



EEHRS5EY - £HREEUHEER

FH e FERERE LT300 mg/kgBHETEELIZBIT A1
DIET, MHEFICHEESALKL, FISKEORELE
BEMIEIRTFLEEBEESED SRz, 608 X 18300
mg/kgBHEOMBETIERORAE LEOBEE & Uk
MO FEBERSRZD S, M2 TERZEEZD
EIEH 300 mg/kgHFOMMBETHD L. TS5
HMTHESoN-E LI 2B OEEHBRIC L ) EET 2
B, BAAGASNTHIREREI SR L, BIEEmE T
LTWwLbDEHsng. ARBEESEIIRIZTES
ELT, 300mg/kgBFTRHERTEL, HEBROEE,
HERBOBIPED NI, Lz oT, KBRS M
TIBTLFERGERCHET 2 EFEME 3 MELE D
10 mg/kg/day, EREELEBRICETIESHEIHE
B T 300 mg/kg/day, MEBEIW S O IREIY TiE60
mg/kg/day & EFz2 b5 5.

ik

1) 139010 k2 msh ) b3 T A M, = (2001)
pp.1262-1264.

2) BEBHEBAL N(ILFFY AFNV)-NN-T A F -
I-FFAFIZTA805 Y F3FHEVABBEEORS
AR, (WP ESEERBRRE, 137 85-86 (2006).

3) TreF-24B. BRELHT-5 32— b, #T
(2003).

4)  Gopinath C, Prentice DE, Lewis DJ:The alimentary
system and pancreas. Stomach. In "Atlas of experi-
mental toxicological pathology", Gopinath C,
Prentice DE, Lewis DJ (ed), MTP Press, Lancaster
(1987) pp.64-65.

5)  UEIDEER, FEOIAKGE R, EMEUNRE. Ras
LMo, In [ RBEHEMBE] 3IEE
(AEHFE), BRASUHREYS, 45E (2000)
p.254.

6) TREIEIEBERRERE. BENE L OEES
R, BERE. B, In [EMREESS ] 5i1E
Z (AERE), OABEREYE, £5E (2000)
p.272.

7 REEHHIOLREWS L UCESRECET 27—
Y- MEEAE), HEREEEMNIER, X
(1988) pp.168-170.

8) WEL, BERE, FREATEEEOEZ A=
Ao | ERFEERE, ®E (2001) p.119.

94

A
HBREEE. EHEA
HERELE Ekwdr Dy, BRES, MM &
ZBHT, BHEA
W=ELFLEHFER REHEM
T314-0255 RKEEMMTREPIL14
Tel 0479-46-2871 Fax 0479-46-2874

Correspondence
Authors. Nobuhito Hoshino (Study director)

Yukari Sato, Mayumi Fujishiro,

Takashi Koyama, Hiroko Kokoshima,

Naoto Toyota

Kashima Laboratory Mitsubishi Chemical Safety

Institute Ltd.,

14 Sunayama, Kamisu-shi, Ibaraki, 314-0255,

Japan

Tel +81-479-46-2871 Fax+81-479-46-2874

-341-



N-(BIVEF D A FIV)-NN-D A FIVA-KFAF I = 4

Table 1 Hematological examination in rats treated orally with N-(carboxymethl)- N, N-dimethyl-1-dodecanaminium,
inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

Administration period

Recovery period

Sex Dose level (mg/kg) 0 10 60 300 0 300
Male
Number of animals 5 5 5 5 5 5
RBC(X10¢/uL) 86500323  8.322+0.243 8426+0397 8520+ 0.267 8420+0319 8598 +0.299
Hemoglobin (g/dL) 15.50 % 0.51 15,14 £ 0.19 1536 £ 0.71 15.30 + 0.41 15.02 + 047 15.08 + 0.47
Hematocrit (%) 46.98 + 1.60 45.56 + 0.95 46.10+2.17 4646+ 155 45.72 + 1.54 46.14 + 1.24
Reticulocyte (%) 2.06 +0.30 2.28 £0.30 2.80+0.35 2.34+0.86 244 + (.67 2.50 +0.44
MCV (L) 54.38 +2.08 54.68 + 1.15 54.74 229 5456+ 1.81 54.36 + 1.96 53.72 + 1.59
MCH (pg) 17.94 +0.76 18.14 +0.35 18.24 £1.05 17.94 +£0.38 17.84 + 044 17.56 + 0.52
MCHC (%) 33.02 + 0.43 33.16 £ 0.54 3332+£085 3292+ 102 32.86 + 043 32.70 + 0.22
Platelet (X10°/pL) 981.6+346  1101.8%£153.2  995.6 1404 11374 +44.0 1064.2 £217.9  1055.6 + 124.9
PT (sec) 22.50 +3.29 17.94 +1.68* 1950+ 2.57 17.86 + 2.40* 18.30 + 2.00 20.68 + 2.83
APTT (sec) 2126 +1.18 20.24 + 1.00 21.84 +1.67 19.96 £ 1.75 20.26 £ 1.15 20.76 + 1.17
WBC (X10%/L) 10352 +£3403 87721252  9260+2.759 9.792+1.142 100003524 8914 +3.208
Differential leukocyte counts (%)
Lymphocyte 82.60 + 8.26 83.72 +3.38 7916+ 15.79  78.84 = 4.84 84.36 + 527 86.74 +4.38
Neutrophilie Segmented 15.20 + 7.60 14.26 +3.88 18.84 £ 14.14  18.76 £ 550 11.84 + 431 10.64 +4.12
Neutrophilie Band 0.20 = 0.45 0.00 + 0.00 0.00 £ 0.00 0.40 + 0.55 0.00 + 0.00 0.00 + 0.00
Eosinophil 0.80 -+ 0.84 0.60 =+ 0.89 0.80 +0.84 1.00+0.71 1.40 +0.89 120+ 0.84
Basophil 0.00 =+ 0.00 0.00 % 0.00 0.00 + 0.00 0.00 + 0.00 0.00 % 0.00 0.00 % 0.00
Monocyte 1.20 + 1.10 142+ 0.94 120+ 1.10 1.00 + 1.00 240+ 1.14 142+ 1.18
[Female
Number of animals 5 5 5 5 5 5
RBC (X10°/4L) 6.872+0343 6964 +0577 6890 +0.390  6.600 % 0.314 7936+ 0.191  7.764 +0.355
Hemoglobin (g/dL) 13.10 £ 0.62 13.36 £ 0.95 13.30 £ 0.70 12.88 + 0.40 14.88 £ 0.55 14.62 - 0.13
Hematocrit (%) 39.42 +1.90 40.42 +2.91 39.78+1.95 3858+ 1.13 43.68 + 1.39 4328 £ 1.57
Reticulocyte (%) 5.78 £ 0.97 6.68 + 1.71 6.14 £1.31 5.96 + 1.44 2.50 + 0.52 246 £0.27
MCV(fL) 57.38 +0.44 58.12 + 2.49 57.78 £ 1.11 58.50 + 1.69 55.04 + 2.06 55.76 + 1.48
MCH (pg) 19.04 £ 0.11 19.22 +0.72 19.28 + 0.42 19.50 + 0.44 18.76 £ 0.67 18.84 +0.72
MCHC (%) 3320 +0.12 33.04 +0.32 33.38 £0.23 33.38 +0.31 34.06 + 047 33.78 £ 1.16
Platelet (X10°%/uL) 11934 £ 757 1252243439 12130+675 12624+2380 11422+1254 1014.6 £ 77.8
PT(sec) 17.46 +0.97 17.36 + 0.76 17.24 +0.32 17.24 +0.67 15.76 + 0.54 15.68 + 0.30
APTT (sec) 16.44 +1.48 14.48 + 2.16 15.72 + 2.37 14.96 + 1.61 16.56 + 0.91 16.86 + 1.40
WBC (X10%/L) 10.658 £ 2458 10.866 +2.816 11.242 +2.694 10.522 + 3.663 6.080 + 1416  6.224 +£2.337
Differential leukocyte counts (%)
Lymphocyte 7510 £11.00  66.86 + 7.61 7500+ 1214 63.14 +11.29 84.50 + 5.86 85.38 £ 2.69
Neutrophilie Segmented 2190+1091 2874+ 761 22001138 31.40+952 12.08 + 4.80 1322 +277
Neutrophilie Band 0.60 + 0.55 0.20 + 0.45 0.40 + 0.89 1.02+ 228 0.00 % 0.00 0.00 £ 0.00
Eosinophil 0.80 +0.84 1.80 £ 0.84 140 +0.89 0.80 +0.45 1.60 + 1.14 0.20 + 0.45*
Basophil 0.00 + 0.00 0.00 £+ 0.00 0.00 + 0.00 0.00 + 0.00 0.00 = 0.00 0.00 =+ 0.00
Monocyte 1.60+1.14 2.40 +2.07 120+ 0.84 3.64+199 1.82+1.33 1.20 + 0.84

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 2 Blood chemical examination in rats treated orally with N-(carboxymethl) - N, N-dimethyl-1-dodecanaminium,
inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

Administration period Recovery period

Sex Dose level (mg/kg) 0 10 60 300 0 300

Male
Number of animals 5 5 5 5 5 5
GOT(U/L) 96.0 £ 19.9 1054 +20.8 99.0 £ 11.3 924 £10.9 1256 £29.5 148.0 + 42.1
GPT(U/L) 32079 30.0£6.0 30,040 282+20 34.0+9.2 50.2 + 46.3
yGT(U/L) 1.2+04 2.0£0.0* 1.8+04 1.0=0.0 22+11 1.6+ 05
ALP(U/L) 377.6 £58.0 3954 +91.1 383.6 £ 51.3 304.8 £39.7 379.0+67.3 381.2+75.2
Total bilirubin (mg/dL) 0.10 £0.00 0.10 £ 0.00 0.10 £ 0.00 0.10 £ 0.00 0.10 £0.00 0.10 £0.00
Urea nitrogen (mg/dL) 12.48 +£0.93 13.08 £0.56 13.34 £1.37 16.76 £ 2.06** 14.68 + 2.07 14.04 £ 142
Creatinine (mg/dL) 0.22 £0.04 0.30 + 0.00* 0.24 = 0.05 0.28 +0.04 0.30 £ 0.00 0.26 £ 0.05
Glucose (mg/dL) 125.8 £10.1 1180 +£13.7 1216 £10.1 112.2+13.7 1252 £ 154 1172+4.2
Total chol. (mg/dL) 62.0+12.8 66.2 +13.8 63.8+13.1 612+79 67.2 +30.3 61.2+12.0
Triglyceride {mg/dL) 23.0 8.1 20233 28.2+122 244 %119 26699 44.0 £ 305
Total protein(g/dL) . 6.64 +0.19 6.94 +0.13 6.92 +042 6.70 £0.28 6.92 £0.37 7.00 £ 043
Albumin(g/dL) 3.06 £0.15 3.08 +£0.13 3.18+0.20 3.08 £0.19 3.20+£0.10 3.28 +0.13
A/G ratio 0.868 £0.098  0.790 +£0.045  0.8560.095  0.854 +0.048 0.862 +0.095 0.878 + 0.054
Calcium (mg/dL) 9.98 +£0.33 10.10 £ 0.21 10.22 £ 041 10.04 £ 0.37 10.02 £ 0.22 10.06 +£0.31
Inorganic phos. (mg/dL) 7.58 +£0.32 7.54 £0.17 7.90 +0.17 7.82 + 042 760+ 042 7.78 +£0.36
Na(mmol/L) 146.8 £ 0.8 147.0+ 1.0 1474 £ 15 147.0+1.0 1470+ 1.0 1468+ 13
K (mmol/L) 4.52 +0.28 464 £0.15 4.58 £ 0.38 4.62 +0.20 440+ 0.21 4.52+£0.27
Cl{mmol/L) 105.0 £ 0.7 105.2 £ 0.8 1056 £ 1.5 103.2£24 1034 +1.8 1046+ 1.1

Female
Number of animals 5 5 5 5 5 5
GOT(U/L) 1374+ 222 1178 +19.8 1232 £19.0 132.0 2232 1634 £77.1 127.8+32.1
GPT(U/L) 54.4 £+ 16.6 476+ 12.9 498472 79.8 +25.3 44.4 +30.0 30.0+123
yGT(U/L) 1.6 £0.9 18+0.8 14+05 20%£00 1.8+04 1.8+ 04
ALP(U/L) 298.0 £45.7 259.6 +59.0 313.83£1964  401.0+86.7 164.2 + 60.1 138.4 = 354
Total bilirubin (mg/dL) 0.10 £0.00 0.10 £ 0.00 0.10 = 0.00 0.08 +£0.04 0.14 £0.05 0.10 £ 0.00
Urea nitrogen (mg/dL) 19.16 + 1.69 20.56 + 3.70 18.34 £ 2.02 26.66 £ 2.55%* 14.98 +2.70 18.68 * 3.07
Creatinine (mg/dL) 0.32 £0.04 0.30 = 0.00 0.30 = 0.00 0.36 +0.05 0.32 £ 0.04 0.38 +0.04
Glucose (mg/dL) 1218 +6.3 1258 +6.2 1220 %6.1 111.2£10.1 1354 +94 130.8 + 14.7
Total chol. (mg/dL) 77.8 +13.9 804+ 14.3 64.8 + 8.6 79.8 £ 144 794 £ 184 77.8 +23.8
Triglyceride {mg/dL) 76.0 + 68.8 70.6 = 13.6 53.0 £24.8 62.0 = 21.8 232168 20.6 £14.0
Total protein (g/dL) 6.74 £ 0.33 6.94 +0.05 7.10+0.19 6.92 £0.26 7.34 £0.39 7.48 + 0.66
Albumin(g/dL) 3.14 +£0.18 330 £0.10 334+0.21 3.16 £0.28 3.62 £0.27 3.64 £0.42
A/G ratio 0.862 + 0.038 0.906 £0.050 0876 £0.076  0.850 & 0.088 0.972 + 0.067 0.950 £ 0.068
Calcium(mg/dL) 10.70 £0.31 10.80 = 0.33 11.02 £0.29 13.46 = 4.45* 10.22 +0.29 10.20 £ 0.47
Inorganic phos. (mg/dL) 9.26 +0.31 9.16 £0.51 9.64 £ 1.17 9.96 +0.38 6.46 + 0.68 644 +£0.34
Na{mmol/L) 1450+ 1.9 1462 £ 1.8 1464+ 0.9 1462+ 1.3 146.0 £ 0.7 1456+ 15
K (mmol/L) 446 +0.21 436 +0.17 4.32+033 4.50 £0.25 3.94 +0.22 4.02 +0.26
Cl(mmol/L) 101.8 £ 34 1036+ 2.1 104413 104218 1062 +t24 107.8+ 1.5

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 Urinalysis Qf male rats treated orally with N-(carboxymethl) - N,N-dimethyl-1-dodecanaminium, inner salt
in the combined repeated dose and reproductive/developmental toxicity screening test

Administration period

Sex Dose level (mg/kg)

10

60

300

Male
Number of animals
pH 5.0
55
6.0
6.5
7.0
- 75
8.0
8.5
>=9

Protein -
+/-
1+
2+
3+

Glucose _
+/-
1+
2+
3+

Ketones -
+/-
1+
2+
3+

Bilirubin -
1+
2+
3+

Occult blood -
+/-
1+
2+
3+

Urobilinogen 0.1

(EU/dL) 1.0
2.0
4.0
>=8
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Grade; -:negative, +/-.trace, 1+ slight, 2+ . moderate, 3+ severe
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 4 Absolute and relative organ weights in rats treated orally with N-(carboxymethl)-N,N-dimethyl-1-
dodecanaminium, inner salt in the combined repeated dose and reproductive/developmental toxicity

screening test

Administration period Recovery period
Sex Dose level (mg/kg) 0 10 60 300 0 300
Male
Number of animals 5 5 5 5 5 5
Final body weight (g) 466.0 £61.0(7)¥  465.8 = 36.3(12) 463.7 £39.4(12) 440.3 + 32.8(7) 490.0 +19.8 484.2 + 285
Absolute organ weight
Brain(g) 2.134 = 0.098 2.150 £ 0.094 2.122 + 0.025 2.066 % 0.096 2.158 = 0.100 2.090 £ 0.086
Thymus (mg) 3278 +25.9 3392 £ 755 361.6 & 163.6 232.8 £52.3 3134 =533 301.2 +£103.2
Heart (g) 1.456 + 0.094 1.512 £ 0.153 1.510 £0.170 1.474 £0.127 1.626 + 0.163 1.584 + 0.169
Liver(g) 10.962 £ 1.354 11.216 +1.198 12.462 4 2.432 11.244 £+ 0.820 12.388 21914  12.982 = 1.690
Spleen(g) 0.700 + 0.097 0.790 + 0.039 0.882 1 0.185 0.718 = 0.088 0.808 = 0.149 0.798 +0.094
Kidneys(g) 2.976 +0.357 3.130 + 0.199 2.996 +0.170 3.144 £ 0.276 3.246 £ 0.167 3.278 £0.179
Adrenals (mg) 65.00 + 16.68 68.68 = 12.79 63.22 + 5.53 68.56 =+ 3.49 59.20 + 11.37 57.62 £9.79
Testes (g) 3347+ 0316(7)  3.339£0.358(12) 3.484 =0.262(12) 3.290x0.740(7) 3.600+0.349  3.628+0.165
Epididymides (g) 1.304 £0.108(7) 1276 £0.116(12) 1.335£0.056(12) 1.259+0.254(7) 1.398 £0.112 1.442 +0.079
Relative organ weight
Brain (g%) 0.488 £ 0.047 0.458 = 0.026 0.450 + 0.054 0.474 +0.035 0.442 £ 0.029 0.432 £0.019
Thymus (mg%) 74.96 £ 6.12 72.34 £16.33 74.70 £ 26.78 53.00 £ 9.59 63.98 +10.91 61.56 = 17.86
Heart (g%) 0.334 = 0.039 0.322 +0.018 0.316 £+ 0.009 0.338 + 0.040 0.332 +0.031 0.326 + 0.026
Liver (g%) 2.492 +0.089 2.384 £0.118 2.600 £0.241 2.578 £ 0.176 2.524 £0.342 2.676 £ 0.241
Spleen (g%) 0.160 £ 0.012 0.168 = 0.015 0.186 +0.042 0.166 £ 0.023 0.164 = 0.026 0.162 +0.019
Kidneys(g%) 0.678 £0.034 0.668 £+ 0.045 0.632 % 0.044 0.720 £ 0.055 0.664 £+ 0.021 0.676 +0.021
Adrenals (mg%) 14.66 + 2.63 14.58 £ 1.99 13.38 = 1.75 15.72 £ 0.93 12.10 £ 2.36 11.96 & 2.24
Testes (g%) 0.727 £0.109(7) 0718 £0.071{(12)  0.754 £0.069(12) 0.746 £ 0.169(7)  0.736 + 0.077 0.750 £ 0.041
Epididymides (g%) 0.286 +0.046(7) 0274 £0.022(12)  0.290 £0.022(12) 0.287 £0.054(7) 0.284 =0.018 0.298 £ 0.013
Female
Number of animals 5 5 5 5 5 5
Final body weight (g) 306.8 + 13.3(12)* 323.1 +255(12) 312.5 +23.9(12) 319.8 +21.1(8) 2994 +20.8 299.0 £39.4
Absolute organ weight
Brain(g) 2.072 £0.109 1.990 £ 0.065 1.942 £+ 0.099 1.952 + 0.105 1.992 + 0.041 1.970 £ 0.066
Thymus (mg) 287.8 +108.9 205.2 +69.5 239.6 £63.5 2462 =726 340.2 £ 71.5 2722 £ 382
Heart (g) 1.000 + 0.083 1.022 £0.108 0.976 £ 0.076 0.996 + 0.062 0.976 + 0.050 0.990 + 0.063
Liver(g) 10.546 + 1.329 10.790 = 0.726 10.022 £ 0.877 11.366 + 0.619 7.810 = 0.843 7.986 + 1.318
Spleen (g) 0.714 £0.074 0.704 +£0.018 0.714 £0.102 0.714 £ 0.119 0.566 = 0.050 0.560 + 0.099
Kidneys(g) 2.054 = 0.145 2.026 £ 0.101 2.000 +0.173 2.084 £0.176 1.944 +£0.178 1.980 £+ 0.210
Adrenals(mg) 76.98 £ 8.12 71.20 + 3.87 72.18 +10.22 74.38 + 12.55 7740 £6.75 74.02 = 10.55
Relative organ weight
Brain (g%} 0.686 + 0.063 0.632 + 0.067 0.664 + 0.067 0.626 + 0.036 0.666 + 0.054 0.672 £0.114
Thymus (mg%) 95.12 £ 35.19 64.56 + 22.26 81.28 = 20.30 78.82 + 22.68 114.46 + 27.53 91.24 + 8.05
Heart (g%) 0.332 £0.011 0.322 £ 0.013 0.336 +0.043 0.318 = 0.023 0.326 +0.018 0.334 +0.038
Liver (g%) 3.478 +£0.288 3.408 £ 0.225 3416 +0.283 3.642 = 0.180 2.608 +0.186 2.660 £ 0.128
Spleen (g%) 0.234 £ 0.015 0.222 £0.022 0.242 £0.024 0.230 +0.037 0.190 + 0.028 0.188 = 0.016
Kidneys(g%) 0.678 £ 0.023 0.640 + 0.041 0.682 = 0.045 0.668 + 0.058 0.652 £ 0.079 0.664 + 0.052
Adrenals (mg%) 2548 £ 2.84 2258 £2.53 24.72 £ 4.32 23.86 = 3.98 25.94 +2.58 25.02£4.18

a) Number of animals examied.
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 Histopathological findings in rats treated orally with N-(carboxymethl) - N,N-dimethyl-1-dodecanaminium,
inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

: Sex Administration period Recovery period
ﬁ' Organ Dose level (mg/kg) 0 10 60 300 0 300
: Finding Number of animals 7 12 12 7 5 5
Male (Grade) .
Heart <5> <0> <0> <5> <0> <0>
=’ Degeneration, myocardium, focal 1+ 1 1
Lymph node, mandibular <5> <0> <0> <5> <0> <0>
Lymph node, mesenteric <5> <0> <0> <5> <0> <0>
Thymus <5> <0> <0> <5> <0> <0>
Cyst 1+ 1 0
Spleen <5> <0> <0> <5> <0> <0>
Bone marrow, femur <5> <0> <0> <5> <0> <0>
Trachea <5> <0> <0> <5> <0> <0>
Lung (and bronchus) <6> <4> <0> <5> <1> <0>
Hemorrhage, focal 1+ 0 2 1 1
Metaplasia, osseous 1+ 1 0 1 0
Stomach <5>. <5> <5> <7> <5> <5>
Cell infiltration, inflammatory, 1+ 0 0 0 5 1% 0 0
forestomach, diffuse 2+ 0 0 0 1 0 0
Edema, forestomach 1+ 0 0 0 51 0 0
2+ 0 0 0 1 0 0
; Erosion, forestomach 1+ 0 0 0 3 0 0
Hyperkeratosis, forestomach 1+ 0 0 0 30 0 0
2+ 0 0 0 3 0 0
i Hyperplasia, squamous, forestomach 1+ 1] 0 0 3 ) 0 1
2+ 0 0 0 3 0 0
: 3+ 0 0 0 1 0 0
. Parakeratosis, forestomach 1+ 0 0 0 4 0 0
‘ Small intestine, duodenum <5> <0> <0> <5> <0> <0>
Small intestine, jejunum <5> <0> <0> <5> <0> <0>
Small intestine, ileum <5> <0> <> @ <5> <0> <0>
; Large intestine, cecum <5> <0> <0> <5> <0> <0>
l Large intestine, colon <5> <> <0> <5> <0> <>
! Large intestine, rectum <5> <0> <0> <5> <0> <0>
i Liver <5> <0> <1> <5> <0> <0>
, Cell infiltration, inflammatory, focal I+ 3 1 2
” Kidney <5> <5> <6> <5> <5> <5>
’ Basophilic tubule, proximal tubule 1+ 5 2 4 2 2 1
! Cast, hyaline 1+ 1 0 0 0 0 0
Cyst 1+ 1 0 1 0 0 0
Hyaline droplet, proximal tubule 1+ 0 0 0 1 0 1
Hyperplasia, pelvic epithelium 1+ 0 0 4* 3 0 0
Mineralization, cortex 1+ 1 0 0 0 1 0
Mineralization, papilla 1+ 2 1 1 0 0 1

< >:Number of animals examined.
Grade; 1+:slight, 2+ moderate, 3+:severe, total : total of positive grade
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 5 (Continued)

Sex Administration period Recovery period
Organ ' Dose level (mg/kg) 10 60 300 0 300
Finding Number of animals 12 12 7 5
Male (Grade)
Urinary bladder <5> <5> <5> <5> <5> <5>
Hyperplasia, mucosal epithelium 1+ 0 0 5% 01 0 5 1%
2+ 0 0 0 } 5 ] 0 0
Testis <5> <0> <0> <5> <0> <0>
Atrophy, seminiferous tubule, diffuse 2+ 0 1
Atrophy, seminiferous tubule, focal 2+ 1 0
Epididymis <5> <0> <1> <5> <0> <0>
Cell debris, duct 1+ 1 0 1
Decrease, sperm, duct 1+ 1 0 0
2+ 0 0 1
Granuloma, spermatic 1+ 1 1 0
Seminal vesicle <5> <0> <0> <5> <0> <0>
Prostate <5> <0> <0> <5> <0> <0>
Cell infiltration, lymphocyte, 1+ 2 1
interstitium 2+ 1 0
Pituitary <5> <0> <0> <5> <0> <0>
Thyroid <5> <0> <0> <5> <0> <0>
Ultimobrancheal remnant 1+ 3 1
Parathyroid <5> <0> <0> <5> <0> <0>
Adrenal <5> <0> <0> <5> <0> <0>
Accessory adrenocortical tissue 1+ 1 0
Hypertrophy, cortical cell, 1+ 1 0
glomerular zone, focal
Brain <5> <0> <0> <5> <0> <0>
Spinal cord <b> <0> <0> <5> <0> <0>
Sciatic nerve <5> <0> <0> <5> <0> <0>
Skin <0> <0> <0> <0> <0> <0>

< > Number of animals examined.

Grade; 1+:slight, 2+:moderate, 3+ :severe, total :total of positive grade

Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 5 (Continued)

Sex Administration period Recovery period Death Total litter loss
Organ Dose level (mg/kg) 0 10 60 300 0 300 300 300
Finding Number of animals 7 12 12 7 5 5 2 1
Female (Grade)
Heart <5> <> <> <5> <> <0> <2> <1>
Lymph node, mandibular <5> 0> - <> <5> <0> <0> <2> <1>
Lymph node, mesenteric <5>  <0> <> <5> <> <0> <2> <1>
Thymus <5>  <5>  <5> <5> <5> <5> <2> <1>
Atrophy 1+ 0 0 0 0 0 0 1 1
Hemorrhage 1+ 0 0 0 0 0 0 1 0
Spleen <5> <> <> <5> <0> <0> <2> <1>
Extramedullary hematopoiesis 1+ 4 5 0 0
Atrophy, white pulp 1+ 0 0 1 0
Bone marrow, femur <5B> 0 <0> <> <5> <0> <0> <2> <1>
Trachea <5> <> <> <5> <> <0> <2> <1>
Cell infiltration, inflammatory, 2+ 0 0 1 0
lamina propria
Necrosis, mucosal epithelium 3+ 0 0 1 0
Lung (and bronchus) 6> <0> <> <5> <0> <0> <2> <1>
Cell infiltration, inflammatory, focal 1+ 1 0 0 0
Hemorrhage, focal 1+ 1 0 0 0
Congestion 2+ 0 0 1 0
Edema 1+ 0 0 1 0
Thrombus 1+ 0 0 1 0
Stomach <5> 0 <G5> 5> L8> <5>  <5> <2> <1>
Cell infiltration, inflammatory, 1+ 0 0 0 6™ 0 0 0 0
forestomach, diffuse 2+ 0 0 0 1 0 0 0 1
Edema, forestomach 1+ 0 0 0 5* 0 0 0 0
Erosion, forestomach 1+ 0 0 0 3 0 0 1 1
Hyperkeratosis, forestomach 1+ 0 0 0 7™ 0 0 0 0
2+ 0 0 0 0 0 0 2 1
Hyperplasia, squamous, forestomach 1+ 0 0 0 I 0 0 2 1
2+ 0 0 0 6 0 0 0 0
Mineralization, glandular stomach 1+ 0 0 0 1 0 0 0 0
Parakeratosis, forestomach 1+ 0 0 0 2 0 0 1 0
2+ 0 0 0 0 0 0 0 1
Atrophy, mucosa, glandular stomach 1+ 0 0 0 0 0 0 0 1
Small intestine, duodenum <5> <5> <5> <5> <5> <5> <2> <1>
Hyperplasia, mucosal epithelium 1+ 0 0 0 0 0 0 0 1
Small intestine, jejunum <5> 0 <> <> <5> <> <0> <0> <1>
Small intestine, ileum <5>  <0> <0> <5> <0> <0> <0> <1>
Large intestine, cecum <5> <0> <0> <5> <> <0> <1> <1>
Large intestine, colon <5> <0> <0> <5> <0> <0> <2> <1>
Large intestine, rectum <5> <> <0> <5> <0> <0> <2> <1>

< >:Number of animals examined.
Grade; 1+:slight, 2+:moderate, 3+:severe, total : total of positive grade
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 5 (Continued)

Sex Administration period Recovery period Death Total litter loss

Organ Dose level (mg/kg) 0 10 60 300 0 300 300 300
Finding Number of animals 7 12 12 7 5 5 2 1

Female (Grade)

Liver <5> <1> <0> <5> <1> <0> <2> <1>
Cell infiltration, inflammatory, focal 1+ 0 0 0 0
Hemorrhage, focal 1+ 0 0 0 1 0 0 0
Thrombus, central vein 2+ 0 0 0 1 0
Vacuolation, hepatocyte, diffuse 2+ 0 0 0 0 0 0

Kidney <5> <G> <G5> <5> <5>  <5> <1> <5>
Basophilic tubule, proximal tubule 1+ 0 2 1 31* 2 2 0 1

2+ 0 0 0 1 0 0 0 0
Degeneration/necrosis, tubular epithelium 1+ 0 0 4* 4* 0 0 0 1
Hyperplasia, pelvic epithelium 1+ 0 0 1 3 0 1 0 1
Mineralization, papilla 1+ 0 0 1 2 0 0 0
Vacuolation, proximal tubule 1+ 0 0 0 0 0 0 0 1

Urinary bladder <5> <5> <5> <5> <5> <5> <1> <1>
Hyperplasia, mucosal epithelium 1+ 0 0 5 } ™0 ] 0 51 1 1

2+ 0 0 0 5 0 0 0 0

Ovary <5> <0> <0> <5> <0> <0> <2> <1>

Uterus <5> <> <> <5> <> <> <2> <1>
Hemorrhage 1+ 0 0 1 0

Vagina <5> <0> <0> <5> <0> <0> <2> <1>

Pituitary <5> <0> <0> <5> <0> <0> <2> <1>
Cystic dilatation, Rathke's pouch 1+ 0 1 0 0

Thyroid <5> <0> <> <5> <0> <0> <0> <1>
Ectopic thymic tissue 1+ 1 0 0
Ultimobrancheal remnant 1+ 3 1 1

Parathyroid <5> <0> <0> <5> <0> <0> <2> <1>

Adrenal <5> <0> <0> <5> <0> <0> <2> <1>
Necrosis, focal 1+ 0 0 1 0
Hypertrophy, fascicular zone 1+ 0 0 0 1

Brain <5> <0> <0> <5> <0> <0> <2> <1>

Spinal cord <5> <0> <0> <5> <0> <0> <2> <1>

Sciatic nerve <6> <0> <> <5> <> <0> <2> <1>

Skin <0> <1> <0> <0> <> <0> <0> <0>
Atrophy, hair follicle 1+ 1

< >:Number of animals examined.
Grade; 1+:slight, 2+:moderate, 3+:severe, total :total of positive grade
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 6 Fertility and pregnancy data in rats treated orally with N-(carboxymethl) - N, N-dimethyl-1- dodecanaminium,
‘; inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

Dose level (mg/kg)

Administration period

0 10 60 300
Number of pairs examined 12 12 12 12
Estrous cycle 4.00 +£0.00 4.08+0.29 4.00 £0.00 4.05+0.15
Irregular estrous cycle 0/12 0/12 0/12 1/12
Number of pairs with successful mating 12 12 12 12
Mating index (%) 100.0 100.0 100.0 100.0
Number of pregnant females 12 12 12 11
Fertility index(%)” 100.0 100.0 100.0 913
Pairing days until mating 24+11 23+1.1 29+1.2 3.1+£10
Number of estrous stages without mating 0.0+0.0 0.0+0.0 0.0+00 0.0+0.0

Values are expressed as Mean + S.D.

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

2) Mating index (%)=(Number of pairs with successful mating/number of pairs examined) X100
b) Fertility index (%) =(Number of pregnant animals/number of pairs with successful mating) X100

Table 7 Delivery and litter data in rats treated orally with N-(carboxymethl) - N,N-dimethyl-1-dodecanaminium,
inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

Administration period

Dose level (mg/kg) 0 10 60 300
Number of females examined 12 12 12 11
Number of females with live pups 12 12 12 9
Gestation index (%) 100.0 100.0 100.0 81.8
Gestation length (days) 224+05 228+ 0.5 22605 23.1 £0.3**
Number of corpora lutea 16.8+19 158+ 1.6 144129 157+ 1.1
Number of implantation sites 16.3 £ 2.0 156+ 1.6 14.1+3.0 153+ 1.2
Implantation index (%) 96.51 +4.21 98.46 + 2.80 97.40 £ 4.95 97.15+4.43
Delivery index (%) 94.88 - 4.83 84.43 £17.73 89.79 + 12.20 86.40 + 7.86
Number of pups delivered 154+ 2.0 13.3+£33 12.8 +£3.6 13.1 £ 1.3*
Number of live pups on day 0 15021 13.3+33 128 + 3.6 10.8 +4.6
Live birth index (%)% 97.22 +5.56 100.00 £+ 0.00 100.00 + 0.00 83.01 + 34.61
Sex ratio (male/female) 0.89(87/98) 0.89(75/84) 0.83(70/84) 0.95(55/58)
Number of live pups on day 4 149+21 13.3+33 128 +36 120+ 2.7
Viability index on day 4 (%) 99.51 £ 1.70 100.00 = 0.00 100.00 + 0.00 98.21 +£5.06
Body weight of pups(g) onday0  male 6.5+ 0.6 7011 6908 7404

female 6.0+0.5 6.6+1.1 65107 6.8 £0.7

on day 4 male 104 +£0.9 11.6 £2.0 114+£1.8 11.9+1.0

female 9.8+0.8 11.1£20 108 £1.7 11.1+1.1
Body weight gain of pups{g) dayOto4 male 39+£05 45+ 1.0 45+ 1.1 45+09

female 3705 45+10 43+1.2 43+08
a)Gestation index (%) = (Number of females with live pups/number of pregnant females) X100
b) Implantation index (%) = (Number of implantation sites/number of corpora lutea) X100
¢) Delivery index (%)= (Number of pups delivered/number of implantation sites) X100
d) Live birth index (%) = (Number of live pups on day 0/aumber of pups delivered) X100
e) Viability index (%) = (Number of live pups on day 4/number of live pups on day 0) X100
Values are expressed as Mean + S.D.
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Reverse Mutation Test of 2-Hydroxyethyl methacrylate on Bacteria

Zi1

X 7 VEE2- B FOXR L T F NI AT VIIDWT,
WEF AV AEREAERERBRrEBmL.

¥E® & LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537" 8 &L U Escherichia coli WP2
uvrAP OSEREF BV, S9 mix ESME £ RMAER
OvTny, BERTFABRCHEEIEDON o/
Zkds, RREBTIE SO mix BRIMRKEBRSE L R
% 313~5000 pug/ 7L — b OFETEEL .

FOEERE, 2BOFXRKEB LS, BuAsBEOKRER
DWTHOBEILBVTS, BESEBEO2ELULEE 2
LEREE D - —HOBMEED N o/,

DIEOMERMS, AY 7Y VEE2- v FOFXF L LF LT
25, BurrRBRCBVWIEERERERTA L2V
(Fefg) LHIE SN

Hik

Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium O4EBRIE1975F10A 31 HIZ7 A7)
AERE, AU T+ NZT REOBN. Ames L2 5
S EETI.
E. coli WP2 uvrA ¥ki3197945 A 9 B E LB ZFE
FHOBHEBEEREL» L5 LT
RER T 80 CLUTFTTHEEBRFELIDOEH Y, &H
BROSHEETE, FERTRHOAREIC, 7 I/ BREX
", UVES fi, BLUBELEE(R 7S VEHE
WF pKMI0I(7 7 A3 F)OFEIZOVTHEN, 5t
I TwWAZ LR Lo, HBIIRLT, =2
— by k78 No 2(0xoid) & AN /- LFRIRRE
WCHEELEEY - EEEL, 37CTHREEEER
FIEELLOORBERR L L.

(#HEME)

Ay 2 EE2-v Fo ¥ F L A7V (CAS No.
868-77-9) 11, BF & 130.16 0 EBEHEAETHL. A
W HBRYE S, BB AREESRE, U v bES OPOSLA,
M 97.6 wt% [ﬂda% 0203% TFL YOy

Ay ) L—F, 2025% Y FL sy a—-LE/
A% 7 L—F, 50ppm A b¥F/V(EEHLER)) T
H0, WEREED> MG SN WERWEIL, FHE
FTEBLE. 25, RBRETHRIBEREEI BT
WERE DAVFED 2T o 1R, MEIL 973 wt% T
Holz. AYI7VIVEE2-L FOF LT FVIAT IV,
BAEEA(T Y bES KSAR), BAEREBETH) I
BRLTESEBENASERLFAR LK, BBEETRIE
HI3H W L2THRL, EROICHERIZH V.

fZiE e E)
ﬁb\tl%liﬁﬁ”% BRI UFOBRBEENTOEEBY T
H5b.
AF2 1 2-(2-7UN)-3-(5-=hE-2-7Y )T ¥
V7 3 F(EELER)
SA o 7Yk Yy L (FIRAEER T )
9AA 1 9-7 3/ T~V Y (Sigma Chem. Co.)
2AA T 2-T 3T v TR s (FIEAEE TEM)
AF2 BX U 2AA 139 A F I AL FF 2 F(DMSO) 12
BRML-LDE-20CTHERFEL, HER&EL .
AA (2 DMSO 12, SA FHKZERL, EX I35 E
W

(&8 & U S9 mix DHERK)
1) by TT7H—(TAEME)

TRoOKERA) BLUB) *FER 10:1 OEET
(mu L7:.

(A) /3% b7 4 —(Difco) 0.6%
#LF b T L 05%

B)*L-vAFI 0.5 mM
D-¥ A F 0.5 mM

*WP2 uvrA BiZiE, 05 mML- b 77 7 VKE
R RArA

2) S
B, WREETERRORVEREHMEA L.
LB, HEHIHE)OHRETROLBN TH 5.

WEET R L TKA 02¢g
e BV St 2g
D UEEKETA Y T L 10g
o EE—T T A 192¢
IKER{LF BT L 066¢g
7 a—2A 20g
/85 7 ¥ — (Difco) 15¢g
543
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BRERER

FIOmMmDY v~ LIMH7h 30ml %KL TEDT
H5.

3)  S9 mix
ImiPTRORSEED
So** 0.1 mi
b (A il N NN 8 umol
LI R R 33 umol
TN —R-6-1) B .5 umol
NADH 4 ymol
NADPH 4 pmol

FRUT L) VEEEER(PHT74) 100 wumol
** 7HE5D Sprague-Dawley RMEZ v M%7 x 5
¥y =V (PB)BLU S5 6-XV 75K (BF) D
RS S CBEFEL THERLASOY Auv

(HEHE)

TlArFax—2a  ENIED, SO mix SN
BREB L U SO mix RIIREB 51T - 7.

MNAREBRE PRI, HBRYEREE 0.1 ml, J VEEEEIR
0.5 mi(S9 mix FMERERIZHEVTIE SO mix 05 mi),
EEW 01lml ZREL, 3TCTHMEERE D %
LD, by 77 H—2ml%dMzCTRAML, &
ﬂhslzﬁil:b:iu’i LTRSS, /2, WBEL LYY

BB DN D D IERHEE, 38O EEYyg
mﬁ%mWf.%ﬁmﬁ CEDBEBYE OB &

B3 & Table RIC/R L7z, @B X OB BBEE S,
HETL EMLIMORBREIEE L, BHIZITCT
48BERITY, ELHERou=——HEHUE L. HE
BEOFEIZOWTIE, WIRMD L WV IIEFREMET T,
RREHOBRDOIRE,L S L. BV EHIIES
RERBRIIBVTIE, BB LU BSEEEECIIINT
D, FHEIZSDVWTEHINT D& L. F7/:, ARERIC
BTk, MEBEBLIUCRHEARIIOX, 3SHEo4+H
W, ENEFENEOFE L ERFEEL KD, BERE
ABREIE, XRRIFA-ARIIOVCTC2EERKL, &
ROBHMOMEL 21T 72,

CHIE R %)
BOlsHlioEEN ) b, 1BULOBREE S9
mix #ERMD 5\ i S9 mix BBV T, BERY
HESRETAPREIBIAZEE o0 —HoTHE
ﬁ,@ﬁﬁ%@%ﬂKR&TZ%ULK%ML,#Q
%@ﬁmrﬁﬁﬁéawiﬁﬁmrﬁﬁfm%nf

2, BHHEBEME i$ﬁ%%bkwfriﬁ&%ETé
(BB EHET LI EE L. 2770, 2B0OKRFBO
=~ TCHDAEEIU = —HOFHEHBETBED 242
DEE%DAENTDOONIIBEIIBNT, OB
BEPI0LUTTHY, TEao- KoMz HeKk
FHUPROLN L VESRRSET 2 b L,

544

BRBLUEE

(BExERe)

AZ 7Y NVEZ- L FOF VU IFLIRAFNIIONT
50~5000 ug/ 7L — FOEETALEHIE LT, HE
HERBREZERLL. ZORE, TTCOREED S9
mix ERMRRE L EMRBEO VT NIC BV T L HE
BIREBED N7,

Leh>T, ARBIIBIABEHE:, SO mix &
IR E & RIIERER L 5000 ug/ TL— b & L7,

(FHER)

S9 mix MEMHAERE & CEMABRT, & iz 313~
5000 pg/ 7L — F DFEFEAT R E2E L T2EOARER
XML (Table 1, 2). ZO#HER, WTFhOBREEIC

BWTY, BEMBHEOEULE L 2ERau-—%
DEIEED SN2 h o 72,

DEDHERIIEDE, A% ) VEE2- v Fuxs o5
VIZATNWE, BUlRBRICBVWIERERLE L,
() s L 7.

3k

1) D.M. Maron, B.N. Ames, Mutat. Res.,
173(1983).

2) S. Venitt, C. Crofton-Sleigh, "Evaluation of Short-
Term Tests for Carcinogens," eds. by F.J. de Serres,
J. Ashby, Elsevier/North-Holland, New York, 1981,
pp. 351-360.

3) M.H.L. Green, "Handbook of Mutagenicity Test
Procedures," eds. by B.]. Kilbey, M. Legator, W.
Nichols, C. Ramel, Elsevier, Amsterdam, New York,
Ozxford, 1984, pp.161-187.

4) T. Matsushima, T. Sugimura, M. Nagao, T. Yahagi,
A. Shirai, M. Sawamura, "Short-Term Test Systems
for Detecting Carcinogens," eds. by K.H. Norpoth,
R.C. Garner, Springer, Berlin, Heidelberg, New
York, 1980, pp. 273-285.
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Table 1. Mutagenicity of 2-hydroxyethyl methacrylate in reverse mutation test (I) on bacteria
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
0 154 171 159 13 7 12 28 26 29 25 33 27 11 15 10
(161 8.7) ( 11+ 3.2) ( 28+ 15) ( 28+ 4.2) ( 12+ 26)
313 141 158 160 13 g 10 31 33 30 23 28 19 11 g 10
(153+10.4) ( 11+ 2.1) ( 31+ 15) ( 23t 4.5) (10x 1.5)
625 141 147 139 12 14 12 30 34 31 27 20 20 9 12 8
(142+ 4.2) (13 1.2) ( 32+ 2.1) ( 22+ 4.0) ( 10+ 21)
1250 151 133 149 9 17 9 31 37 22 12 19 18 14 8 9
(144+ 9.9) (124 4.6) (30 75) ( 16+ 3.8) ( 10+ 3.2)
S9 mix 2500 137 137 157 1215 13 30 26 20 28 20 18 12 9 12
(144%11.5) (13t 15) ¢ 25 5.0) (22 53) ( 11+ 1.7)
=) 5000 154 141 160 12 10 19 29 26 23 25 33 23 15 12 15
(152+ 9.7) ( 14 4.7) ( 26 3.0) ( 27+ 53) ( 14+ 1.7)
0 156 193 150 11 10 9 40 39 40 4 26 36 11 20 9
(166+23.3) ( 10+ 1.0) ( 40+ 06) ( 35+ 9.0) ( 13+ 5.9)
313 129 162 154 11 15 13 27 27 35 20 29 33 15 13 8
(148+17.2) ( 13+ 2.0) ( 30+ 4.6) ( 27+ 6.7) ( 12+ 36)
0625 157 183 181 14 13 8 48 36 31 25 35 37 12 15 7
(174 14.5) ( 12+ 32) ( 38t 8.7) ( 32+ 6.4) ( 11+ 4.0)
1250 177 180 182 14 9 11 36 28 41 34 30 27 8 11 10
(180 2.5) (11 2.5) ( 35+ 6.6) ( 30 3.5) ( 10 1.5)
S9 mix 2500 172 177 172 13 10 12 33 40 29 22 30 36 6 10 8
(174 2.9) ( 12+ 15) ( 34t 56) (29 7.0) ( 8+ 20)
(+) 5000 162 175 160 15 11 15 37 30 33 30 30 34 9 11 12
(166+ 8.1) {( 14+ 23) ( 33+ 3.5) ( 31+ 23) ( 11+ 15)
Positive Chemical AF2 SA AF2 AF2 9AA
control |Dose(ug/plate) 0.01 0.5 0.01 0.1 30
S9 mix (-) Number of 689 685 779 | 262 272 295 | 337 289 301 { 683 663 721 [1291 1123 1369
colonies/plate (718+53.2) (276£16.9) {309+25.0) (691+29.1) (1261%£125.7)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control {Dose(ug/plate) 1 2 10 0.5 2
S9mix(+) | Number of 755 927 1012 | 300 298 262 | 582 746 652 | 298 332 304 | 367 346 313
colonies/plate (898+130.9) (287+214) (660+82.3) (311+18.1) (342+27.2)

AF2:2-(2-Furyl)-3-(5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
Purity was 97.6 wt% and 0.2-0.3 % ethylene glycol dimethacrylate, 2.0-2.5 % diethylene glycol monomethacrylate and
50 ppm methoquinone were contained as impurities.
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Table 2. Mutagenicity of 2-hydroxyethyl methacrylate in reverse mutation test (IT) on bacteria

With (+)or | Test substance Number of revertants (number of colonies/plate, mean + S.D.)
without (-) dose Base-pair substitution type Frameshi‘ft type
S9 mix (ug/plate) TA100 TA1535 WP2 uvrA TAS8 TA1537
0 140 125 147 11 18 13 25 27 23 200 31 20 12 14 11
(137£11.2) (4% 36) (25 2.0) ( 24 64) (12 15
313 124 122 145 13 10 19 26 22 28 31 19 33 4 8 9
(130+12.7) (14t 46) ( 25+ 3.1) ( 28+ 7.6) ( 7+ 26)
625 116 104 169 8 3 10 26 26 25 26 26 19 14 6 6
(130+34.6) ( 9t 1.2) ( 26+ 0.6) ( 24 4.0) ( 9% 4.6)
1250 108 118 116 14 10 13 23 20 26 30 22 14 7 5 11
(114+ 53) (12+ 2.1) (23t 3.0 ( 22+ 8.0) ( &t 3.1)
S9 mix 2500 151 141 139 19 10 8 17 20 26 22 15 25 5 7 12
(l44+ 6.4) ( 12+ 59) ( 21% 4.6) {21+ 5.1) ( 8+ 36)
(=) 5000 149 134 151 10 9 10 20 27 31 20 27 30 8 12 9
(145+ 9.3) ( 10 0.6) ( 26+ 56) ( 26+ 5.1) ( 10+ 2.1)
0 141 115 140 9 14 11 37 26 28 34 22 31 9 5 8
(132+14.7) ( 11+ 2.5) ( 30+ 5.9) { 29+ 6.2) ( 7+ 21)
313 141 138 137 6 11 7 37 23 29 38 30 21 6 8 6
(139+ 2.1) ( 8+ 26) (30 7.0) { 30% 8.5) ( 7+ 1.2)
625 128 147 131 10 18 17 22 30 29 26 27 28 12 3 5
(135%+10.2) ( 15+ 4.4) ( 27+ 44) (27£ 1.0) ( 7+ 4.7)
1250 140 170 143 10 20 13 35 31 21 24 24 21 5 8 15
(151£16.5) ( 14+ 5.1) ( 29+ 7.2) (23 1.7) ( 9+ 5.1)
S9 mix 2500 159 151 146 0 12 17 30 3% 29 24 28 29 12 10 3
(152+ 6.6) ( 13+ 36) (31% 3.2) ( 27+ 2.6) (10 2.0)
(+) 5000 146 173 170 5 10 15 26 38 33 28 271 32 3 8 8
(1631 14.8) { 10+ 5.0) ( 32+ 6.0) ( 29+ 26) ( 8+ 0.0)
Positive Chemical AF2 SA AF2 AF2 9AA
control  {Dose{ug/plate) 0.01 0.5 0.01 0.1 80
S9mix(-) | Number of 644 728 760 | 347 386 359 | 483 487 475 | 672 665 608 [1320 1043 1130
colonies/plate (711+59.9) (364+20.0) (482+ 6.1) (648+35.1) (1164+141.7)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control  |Dose{ug/plate) 1 2 10 0.5 2
S9 mix(+) | Number of 658 680 770 | 310 335 315 473 407 420 | 281 255 313 | 269 274 260
colonies/plate (703+59.3) (320+13.2) (433+35.0) (283+29.1) (268t 7.1)

AF2:2-(2-Furyl) -3-{5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA2-Aminoanthracene
Purity was 97.6 wt% and 0.2-0.3 % ethylene glycol dimethacrylate, 2.0-2.5 % diethylene glycol monomethacrylate and
50 ppm methoquinone were contained as impurities.
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In Vitro Chromosomal Aberration Test of
2-Hydroxyethyl methacrylate on Cultured Chinese Hamster Cells

£ S

A7) NVEE2-C FOF LT F NI AT ILOREER
R RITTHBBREENEEIIOVT, Frf=Z—X -
INLA S — BB (CHL/IU) 2 BV T He AR EH{E
EEREL 7.

EHTALIE (24 B5 R0 ) 5 X OIS RLIE (6BERT) & DU
1.3 mg/mi(10 mM) I2BWTH 50% %8 2 A 5EHEI
BOGWaho72Z ks, §RTOKBICEBVT 13
mg/ml DIRELrRESNBERE L LT, EHRLEL LD
HEFMLEO SO mix FET T, N2 T4RE, S

RILERD SO mix SEFE T TIL, A2 T3ERE L.

b, ASRFHERLHEOIBE L, 24BEERLE L R
CBEICERELS. EHENE T, SO mix FEFETT
AR B I UK ELERULIE R, ERREME T SO
mix FHE T B L OEFEET CoRFREME (18 B8
Bri) %, BELIERL, MBETLI LV REFE
FERMEERF L. BRI HFTELIRSRES,
2AFFREEHRALIE & B LIE ) SO mix FEFEE T B LU
S9 mix FETFT Tt 1.3 mg/mi(10 mM), 48R EHML
HMTIE 065 mg/ml ThHholzlbhb, ITNHLOBREY
SREHE L TI3REEFBEMRE L.

CHL/IU #ife = 24 RSP E LB L - B B8 (1.3
mg/mil) TiE, MBREEO-ORBEAOEBEEEB LU
BFHEEMBIC VW THEOHBBEFEETE o2
A%, HREEEE(0.65 mg/mi) B &£ UEBRER (1.3 mg/ml)
BV TREROEBEREE (gap  &0) WHEILHHES
n, FOEEIL 100% BLU706% THo7-. —7H,
WENROMBEII BT O EHEMBOFRIERIED
LN orz. ABWFHIERME LT X COMREEIC
BT, REEOEERE (gap 2 8L ) FEEIIFRES
h, TOHEEIL60~84.0% THot:. I, BikEH
(0.65 mg/mi) IZBWVT, BIEL /MR 3.25% (1
HHREsrRO N7, EREEME T, SO mix FHFE
TIZBWT, WTFNOLBETHREENVEEREDE
EERWERDo N 2o, —F, BIEEH(0.33
mg/ml) BLUBEERE (1.3 mg/ml) IZBWTEBELL:
R 0.88% B L U8 6.13% (LM SER SN,
SO mix FETTi, ZEEH (1.3 mg/m) 2BV TEHE
L7cHERE D 13.0% 12 RBHROBERE (gap 2 51) »°
BECHFRESINZ, T/, HiRER065 mg/ml) 128
WTERELZHMD 1.25% (EHEMROBRERM
EHLNIH, ERERE CREEEIIRD N L5
AN

ORI, REBREHETTAY 7Y VER 2-k
FOoFx s T FNVILAF NG, REFRBELERETZ (B
W) LEmL.

Hi&
1. fEAL -#k
UH—F - 1) =232 7 (JCRB) » &6 AF (19884 2
A, AFE #R4aR, BHELRA) LFr4 ==X
INAR Y —HERO CHL/TU #ifa %, BaEE#EA 10480
PCHRERIZH 7.

2. EERDAS

(2L, $B58M0E (FCS:Cansera International)
% 10% Nl 724 — 7 v MEM(B/KSEE 6) S8l %
Buwr-.

3. EBEEY

2 X 10f@ o> CHL/IU #Mifa %, B8 Smi AN/ T
14 v 2(1® 6 cm, Corning) 23 &, 37Co CO, 1 ~
F a5 (5%CO,) NTHEELM. ERNIETIE,
MEEEIHE B E Y INZ, 248FMEB L U488FR
MBLA, 7, EFEAETIE, MRBEIHBK
SOmix FETH L UFFAET CORMUOEL, NBEHRT
B LEER TS LIZISEMEEL L.

4. WERIE

A7 )NVE2-EFOF L FLVITAT N (BT
HEMA, CAS No.:868-77-9, 0 v &S (5P0SLA, %
HARME) I, BEOEH®RAET, K LT 54.5
mg/ml, DMSO Ti350 mg/mi, 7+ F ¥ Tid50 mg/mi
THEHBL, BA-10CLT, #587C (5 mmHg) T, 4
F3 CH,,0,, FFE130.16, #E 97.6 wt% (I &
LTCZFLyZya—niy 247 L—»F 02-0.3%,
JIFLyS)A—-NESAY ) L= 2.0-2.5%,
Abhx U (BABIERNSOppm 2 EL) OMETH 5.

WEYERMAE, B, %, BBt LE LI L-TES
BRIBEIEVHA.

5. WERMEDHAR

WEME OB, FRAODEITo L. BEGEHH
EEAM RREETLS) AV, BRIETBEIER
LTRBLRABL, D TREZBETIRXAERL TH
TEDBREOWBRM AR B ER L. WERYERRET
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I3
€
©
o
]
2 50
£
g
o = === treated for 24 h without S9 mix
? —— @ treated for 6 h with S9 mix
© === treated for 6 h without S9 mix
0
0 0.20 0.40 0.60 0.80 1.00 1.20

Concentration {mg/mi)

Fig. 1 Growth inhibition of CHL/IU cells treated with
2-hydroxyethyl methacrylate

3, $XTORBRIIBOTESERD 10%v/v) 1274 2 &
IR, HBREEOREII OV, MRS I
o7,

6. MAREEIEIIHIRRC L A MEEEO LT

FEEARTHBIIPAV 2 HBWE ONILRE L hE+
H720, WERME OISR RITTEE LR
B|Y'E o CHL/IU FHEB A3 2 18 5EIDIVEF 13, M3
B EMIERE S (Monocellater™, o) v oS24 T
) * BV CEBOMIER £ 5Hll L, #HERY G IR
BB T MR b - THEL |/

TOMER, EENE, SEERENE S L, w9
NTOMETEE T 50% % B8 & 20124k 2 2 HAEHI%I/E A
RO LN 72 (Fig. 1).

7. ERBORXE

MR IIGIHRBRORR L ), e EEESRBCHL
LM EOBIRER Y, EHLIE, GEERLIE L b (-
1.3 mg/mi(10 mM) & L, SE#E S L OErsRILE o
S9 mix FHET T, NH2TLRE % 3% 5E (0.16, 0.33,
0.65, 1.3 mg/ml) I, EEFRLHED SO mix EHELETT
3, "2 T3@ERE L7:(0.33, 0.65, 1.3 mg/mi).
LB, EFLEOSEHMMEROBEL, UBENE
BERICBEICEE L. BUGEYWEE LRV~
1P A2 CMC, BABRBLE ®) BLUS 2ok
A7 7 2 F(CPA, Sigma Chemical Co.) &, E&tHk
(th RKERETH) ICEMLTHEL,:. 2h2hirt
BEECFRTIEVHON TV LBESEH L 7.

GEFREETHBRIIBCTIILBES - 04T 1 v >
2EH, TO)LOMIIEEEERYERL, Ao
ZHIZO VT ERBEEMMATEHC L  WissE= 2
L7,

8. FEBMMMERELE
BERTOHMEIC, Tt FErBERBESY

0.1 ug/mi (27 % L 5\ IHBEHIZIMA 7. RBEEXD
ERIEEZIE > TIT 7. A5 4 FERKEZET 1 v

550

IO EORERL 7.
THE L7,

TERL 7B % 3% ¥ L4 45

9. HEBHEHH

MR TE R B ORER & DRIEHIZL Y, 20% L E
DIEIEET, #0274 222 & b2 05% LLED
DRERERLIRLE VAR L BENEO RS RER
L, BENSOIBERLRELS. 20& 2 (Table
1, 2), 4FRERMEL & CEBRLED SO mix
T T 1.3 mg/mi(10 mM) 45, 48 BRI EEALIE |- 33,
T 0.65 mg/mi HEBEFTOTEEL RERETH -
IERL, INOCOBEYESOIRERLEEMNS L
L. :

FELIZATAFERDI L, 19OF 1 v ahb
BONZLELLZATA VR, 420BEENEL 2NN
BEMPGh S nE 3 ia— FEL TLARBE T 4T L
o RBEEOSITIY, AABELRESS M FLEN S
ER(MMS) FFFE & VIC L 2 434 WEDSOTITY, 1
BHDLLCIEEFIEMOE v 7 G, S 20

Tﬁ%tt.it%ﬁﬁﬁuowfumH%@,%ﬁ
PERIAR LS D uTid L BE SO0 00 53 3L e BRMR RS % 5747 | 7~

10. 58 & HiE

BALEATER, IR R X O BB EE & BEERY) B
EOWVTOSIRERIE, BELERN hERsni
HEH, BHEMBORII O WTEEL, SROES
FHEICGEA L.

FEURBEECHTL2MBOHRBEEE I >VT, BiED
HET— 5 CHBWERERET 7 « v 2 v — Dl R
FEN S ERAEZE LT familywise DEEKELY 5%
L)LY, BEERELERL:. £/ 74y
X DEEREETEEENTED SN AT WX, H
BUAMCBELTaAr sy - 737 5 YOER RS
(p<0.05) 247> 72, BB LHEIE, HE208 10
HEMER % FII T TAT - 7,

BRELUEER

EITRIIZ L B REEBRGHF O R4 Table 1 1757 L
L AS VB 2B FOE LI F VI AT LRI
T2ABFRIEHALIE L 7 SR (1.3 me/mil) T3, @i
BEUDTOREBROBERE B L ORI ST
REDOMBEPBETE LD o 7/2h5, DEEE(0.65
mg/mi) B & EBEH (1.3 mg/ml) 1BV T REBHED
BEEF (qap ¥ 8V ) PEBILHER SN, 208E
100% BLUT706% Tho-72. —7H, WAL DMLEEEE |
BT O IEHHMBOBRERIIZDO O N A -7, 48
RERLERALE L 2T N TOMBE T BV T, REAROE
EEE (gap ¥ EL)PEBILFREN, FOEEL 60
~84.0% Thorz T/, BREE(0.65meg/ml)iZBu
T, BELZHMAEEO 3.25% S 8MEMIRAED SN0
BMEREOER, FEESTDHONS,
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ERFMAIEIC L D RBEASITOEREL Table 2 (IR L
7. AT YNEE2-L FOF L IFLIAFLEINZ
TSY mix FEFAETIBY2ESEALETE, wTho
MEBHTHLREEOBERFOEREARZDO LN 2D
o7z, —F, KEEE(033 mg/ml) B L UEEEE (L3
mg/mi) 2BV TEHEL 72#iiad 0.88% 5 L U8 6.13% 2
EHEMEPERE SN, EMEREDOHER, EEEHNE
D bLN7.

S9 mix FE T Tid, SER(13mg/m) BV TH
FLHRD 13.0% CREEOEEEF (gap & T)
DEEICGERERaINS., £/, FEEE0.65 mg/mi) il
BWTEBE LM 1.25% (BRI FEER
HERDONTD, HAMKRECIIFEERIZD LN 2h
YA
o T, A IZYNEE2- v FNOF L FNVIAT I
&, EEROKBREHFT T, HBEMNO CHL/IU M
B EBRETHERTAHALERL.
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Table1  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2- hydroxyethyl
methacrylate (HEMA) ** without S9 mix

Concen- Time of  No. of No. of structural aberrations No. of cells Concurrent®
Group tration exposure  cells Others® _ with aberrations  Polyploid® Trend test” cytotoxicity

(mg/mi) (h) analysed gap ctb cte csb cse mut? total TAG (%) TA (%) (%) SA NA (%)
Control 200 10 0 0 0 0 1 0 1005 0000 050 -
Solvent" 0 24 200 0 0 0 0 0 0 0 0 00) 0000 075 100.0
HEMA 0.33 24 200 o 0 0 0 0 o0 0 0 0 (0.0 0 (00 025 70.0
HEMA 0.65 24 200 4 8 1 0 0 0 23 0 20*(10.0) 8 (4.0) 063 + NT 64.5
HEMA 1.3 24 177 40 228 34 1 0 110 413 2 125%(70.6) 112 (63.3) 028" 46.5
MC 0.00005 24 200 8 70 145 2 1 0 226 0 113 (56.5) 112 (56.0) 0.38 -
Solvent!” 0 48 200 0O 0 0 0 0 0 0 0 0 (00 0 (0.0 050 100.0
HEMA 0.16 48 200 6 4 0 2 0 0 12 0 12*( 6.0) 6 (300 050 59.5
HEMA 0.33 48 200 15 5 1 2 0 0 23 0 20%(10.0) 7 (35 063 + o+ 69.5
HEMA 0.65 48 200 102 329 51 6 1 120 609 1 168*(84.0) 153 (76.5) 3.25* 79.0
HEMA 1.3 %= 48 - - 0.0
MC 0.00005 48 200 5 51 118 10 4 30 218 0 93 (46.5) 92 (46.0) 1.38 -

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, SA structural aberration, NA:numerical aberration, MC:mitomycin C, NT:not tested.

1) Distilled water was used as solvent.  2)More than nine aberrations in a cell were scored as 10. 3)Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations.  4)Eight hundred cells were analysed in each
group. 5)Cochran - Armitage’s trend test was done at p<0.05. 6)Cell confluency, representing cytotoxicity, was measured with
Monocellater™.  7)Seven hundred and two cells were analysed. *:Significantly different from historical solvent control data(p<<0.05)by
Fisher's exact test using a Bonferroni correction for multiple comparisons. **:Purity of test substance was 97.6 wt%. Ethylene glycol
dimethacrylate (0.2 - 0.3%), diethylene glycol monomethacrylate (2.0 - 2.5%)and methoquinone (50 ppm)were contained as impurities.
***:Chromosome analysis was not performed because of severe cytotoxicity.

Table 2 Chromosome analysis of Chinese hamster cells \CHL/IU)contmuously treated with 2- hydroxyethyl
methacrylate (HEMA) ** with and without S9 mix

Concen- 59 Timeof No.of No. of structural aberrations No. of cells Concurrent®
Group tration pux exposure cells Others® _with aberrations  Polyploid" Trend test® cytotoxicity

(mg/mt) (h) analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA (%)
Control 200 1 1 0 0 0 0 2 0 2 (10 1 (05 038 -
Solvent” 0 - 6-(18) 200 0 6 0 0 0 o0 0 0 0000} 0(00) 050 100.0
HEMA 033 - 6-018) 200 1 0 0 0 0 0 1 0 1 (05 0000 088 84.0
HEMA  0.65 - 6-(18) 200 o 0 0 0 0 0 0 0 0 (00) 0 (00 050 NT + 83.5
HEMA 13 - 6-(18) 200 0 2 0 0 90 3 0 3015 2(10 613 86.5
CPA 0.005 - 6-(18) 200 1 0 0 0 0 0 i 0 1008 0000 050 -
Solvent” 0 + 6-(18) 200 o o0 0 0 0o 0 0 0 0 (00 0 (00 050 100.0
HEMA 033 + 6-(18) 200 0 2 1 2 0 0 5 0 4 (20 4 (20 088 80.0
HEMA 0.65 + 6 -(18) 200 1 2 5 0 0 o0 8 0 6 ( 30) 5 (25 1.25* + - 70.0
HEMA 13 +  6-(18) 200 4 11 1 0 0 0 31 0 26*(13.00 22 (11.0) 088 58.0
CPA 0.005 + 6-(18) 200 13 43 90 1 1 0 148 0 83 (415) 77 (385) 050 ~

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte: chromatid exchange, csb.chromosome break,
cse:chromosome exchange (dicentric and ring), mul.muitiple aberrations, TAGtotal no.of cells with aberrations, TA :total no. of cells with
aberrations except gap, SA!structural aberration, NA numerical aberration, CPAcyclophosphamide, NT:not tested.

1) Distilled water was used as solvent.  2)More than nine aberrations in a cell were scored as 10. 3)Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations.  4)Eight hundred cells were analysed in each
group. 5)Cochran - Armitage’s trend test was done at p<0.05. 6)Cell confluency, representing cytotoxicity, was measured with
Monocellater™. *:Significantly different from historical solvent control data at p<0.05 by Fisher’s exact test using a Bonferroni correction
for multiple comparisons. **:Purity of test substance was 97.6 wt%. Ethylene glycol dimethacrylate (0.2 - 0.3%), diethylene glycol
monomethacrylate (2.0 - 2.5%) and methoquinone (50 ppm) were contained as impurities.
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Combined Repeat Dose and Reproductive/Developmental Toxicity Screening Test of
2-Hydroxyethyl methacrylate by Oral Administration in Rats

L33

AT ) NVEE2-L FOUF I IFNIAFLDT v b
TRV AREROES SN - £WEEEUHERERLIT
v, EHEBWIIHT A RERSICL A REEENLE
BLsdeL b, WREE, RETE, THBL
UaifZe EOEBBEEIIRIZTERBIIOVTRET L.
58, 1000 mg/kgxE\AEZE L L, LUF 300, 100
BLU 30 mg/kgd L7z, WEBE L A GRS AA) &
SREEITL.

1. RIEVREEH

HioB W Tid, —#IREETIE 1000 mg/kg BETHREDS
Ao, 1/12 BIHFE L7z, KEIE, 1000 mg/kgBET
HinEMsA A LN/, EBEEE, 1000 me/kg B TR
Harohr, MEFERETIE, SHESHE L EREER
WKERSIZEDEBEIAO G o 7. MTEA{LERET
12, 30 mg/kg LD BHETREZROFMEHZVIIFD
@], 1000 mg/kgBTK, ClB L UEE) > DE#EDS
JUMY 7 ET74 FOEENRALNT. HBRTIE, &
BEHEED, RSCIAEHIALON Lo, FETHI

T, MRB L UoOBEREl, BIBORAKSASNT:.

BEEH T, 100 me/kgbl LOBTEROMMERD
®fE, 1000 mg/kg#H THEOMHMEEDEELN A LN

7o, REHEEFERE T, 1000 mg/kgBTERICKRA
TEBLUESENENAONT. Lo L, LA

BOWTERSICERATALBbhAZE{LEAO L 5
7.

- BV TiE, —fRIREETIE 1000 mg/kg B THEE,
BEEEOET, R\, MR, #EOBEN, REETE
B X UOHEREESALN, 6/12 BIAFET L7z, HREE,
1000 mg/kg B TRBCHT % 5-41 R | 2 S ANEN &I 54 & h 7.
EEEEIL, 1000 mg/kg B CRELAIZ S-HA M A A3 A
L7z, HBATR T, 1000 mg/kgB TR O EHEDS
JUBIBORREAL N, FETEHTIE, MEDOZERE,
morERelt, BEOESE, BEORK, REHEDR

LB L UNBEOBREIGALNL. BEEETI,

100 mg/kg A OB CERBOETN EEDOEEH 5 VX
DA, 1000 mg/kgHE TEROMAS - AN EEDOBE
AL N, FREMRGFKRETIX, 1000 mg/kgB#ETE
RICBEE B L OCAER~OFPERRHE, MICIEHOLE
LB A LI, REHIIBW T, BEoERE, 8
BOFRFE OB 2 EREBOX P L AITRRAT 5 &
BbhaEtAH LN,

2. SRS ENM
RIEOH, REX, TEBE, ThHd, FERABS
JOSHRETHE, BESHLIMBREOBICERALS

Niehorz, $72, PHRRBIOEFERIAON o7z,

B, BREY, BREBLICHEEERTR, RiF5H
LB L OBICERAL N o 7.

BHERYE, 96FE, WHEOROHARHK, BoEh
,ORERHK, HAE, B, WE4HOFLEIRK, W
BFAHOEFETIE, SESHLLOBELORIIZER
ANl hol. WEBEHETHE, WThoBIIBWTH
EFEAonehol, KETH, &x5HEOMEE b
HWEOBBIUEEIRE DIHBELOBIZEETZAS
Nihghos, —HFRETIE, HBEBIUEERSEELD
BEERIASNE o 72, T, wTho
BBV TLEBEIAON 7.

BEoz it YREBEMFTICBITE A 71 VEE
- FOF L IFNIATLVO—REVFHELEE
E, BT 30 mg/kgZF IS VREZZOEEIFD
b2 & A6 30 mg/kg/day ki, #TIiE 100 mg/kg
BELIWEROMMGEREOSENBDLENZI LMD
30 mg/kg/day bk Ex o b, T, EEEEEEFN
nEZEEE, WThOHBIZLEENROLN ko
el oEOERBB I UREMOREAE L L 1000
mg/kg/day L HEE XN S,

Hik
1. WERME, BhdLREEH%

WEBWEO A 7 JVEE2- v FOF L T F VI AT
i, 2F8:130.16, A&a-10 CUT, #8837 Co
EBEEROEARTHY, KBLOTE I VIZEbDTE
17 %92 (Lot No. 5POSLA, BETC G0 B AHhfE, &
976 %, 7272L, R LTzFLry)a—n
AZ L=+ E 02~03%, YIFL Y a—
VE AT 7Y L— % 20~25%EE). AFHEE,
WECEL - RBEGTTRELL. &b, R5HAEK
THUHBYEO -2 HETIIERNLTHIWL 224
£, BRBEPOLERSHRI NI,

WERME L, ESTAKITERLTHRE L. &8, 2,
20 BL U200 mg/ml DFEEIE, FEEFE - EHE
HTCT7HRE, SolER - EXEFTC4BEREL
TOREMRICHEO R VI EPHRIR TV 20, &
BEORBBEIARESE, o8 EXEHFTTREL, #A
BETHUMICERL., HEBEYEIHMEICL 2108 %
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FERSEM -  £RERESUHEER

1To CHEL.

2. {EHREMs L UREBEMG

8 ##5 D Sprague-Dawley AR v b [Crj:CD(SD),
(SPF)] #HAEFr—VA - YN=WLLEBALL. A
FLAEWYE, SHBOREHRABLITFOHTIHED
BIfEEIR 2351, —BREB L UREERIZEESN A
"Ny, FLUBANEETEEIRDON Lo B Y
B LTHREBICEVY:. Bovd, 3y Ya—-9 %8
WTHRELBIIITTHE, BEABMBEICL ) &8
DEEREL L UDEHSIIITE L 25 X9 215614
HiATo7:. 1 EEOBWEKIL, MBS 120Le L7,

i3, EiR20~2¢4 C, EE 40~70 %, B 12
BER (BBRE  FAT6RE~ 1468 ), MREIE 12 | Bi
RELACHEEZCHE L. BIE - BUEEEPE R T v
L ABBEN Sy - VFHVT1Iy -V H5REFTo
BEELL, BOUBEIAT Y LABTEY— U Hv
TEHMEE L7z, 72700, REIEAT v L ABBRESX S
—UNTIT o7z, F/z, HSEWE, £k 18 Qo4 — b
s THBLERE(Y 7Ly, BRF YL
A - YN=ER) AN T T AF y B — AR
BL, BRoGBBIUEEY s/, SEIZEBER
(CRF-1, # Uz v % VEERTHEW &, SEbkidkEK
Ao HEECEI S, 28, HBREHOF R4
B ot E s L7

3. BERK, BEAE BERBLUREE

RERBIIROES 2R L2, FECBLTIE, &
BREOB Y v FeRNF LTI AFy s H(F 1 AK
—F7NESEE BT, EmeEO%S L. B
2, BTREESELHAVIEESHIIRLEVEIER K
BAEES L, Smi/kg TEH L. MTIE, KEHB
LU ERBE RIS S A ISR IR L AVEE
HokESY, IRBE S EHR0, 7, 4 BLU21 HD
HREY, FALPHFIWHEOBOREYEEL L, 5
mi/kg TEH L7, ZSEHIIBIEE L. %5068
SHOBEHIIMRES & 10 BETH Y, KRESEFE LD
341 ~380g, MEAT232~256gTHh 7.

BEEE, RUEBLAET v M EEW2ABRO
5L 2T HRBRFSER 0, 30, 100, 300 B U
1000 mg/kg, &M DRI WERELL. T4b
5, 1000 mg/kg#H CTHSHEZISME LA LNIZOHRT,
BEBELOMEEBII R, RERSBIUEHRTLEY
BESH LN o, FIT, BHBOKRSEIL, 1000
mg/kg ¥ BEHE L L, WTFAKE3IT 300, 100 B &
30 mg/kg & L7z, 72, 2388E L CHERYE & 1E—
FEOEKGEFHK) 5T ABLFRIT /.

4, BIESSUREIEH
1)
(1) —fRiREe
—HREB L U DA R,
B L.

RE5H - 201820
B, RUANL, ERZERL,ICHBRL, B

530

HFOREDONRE - BlE 10 vhHEER L=y &
WCEER, HEABREBERZERL, REAREY
WARE L 7.
(2) AEAE

HREE, TARICZEEIEL .
(3) EfEAE

BRESL, XECHLEHET 14 BB L OB RS T R
P oEEZERIE L.

(4) MARFBE

FHEBERTORDIL, Ry bV ES—F Yy
LDEENESIC L ZRET CHR AR S MK % FRE
L, UTomE*ERL 7.

ARMEB(RBC), ~E/O0vV 8, A< hs Yy b
i, M/hHEs &AMk (WBC) &, EDTA-2K 0 —
T A4 vV L7 Sysmex Y TIVH y TIEEL Mg s
DWW, %IEE B EIMIKE 2 E (Sysmex E-2000 , ¥
BEAETH) AV TEE L. S50, FHHRmek
HFEMCV), FHRMERMEZE (MCH) B & FEHH
MEMmEFEE (MCHC) *EH L7,

HRFRM Bk (RET) 12, EDTA2KME L 7 Mg %
Brecheri£iZ L W 8EREB L TAT 4 F7 5 2llkik
%, Glemsafe® U7 IER L E8 L CHEMEE T CHRIMEL
1000 O FEHEL 72,

Hifl kB S FE L, EDTA2KMHE L B EXT A F
77 A& L, May-GlemsaZets U7 EBALZER LT
SHMMES T CMmER 100 18 % 53t 5 L 7.

Jobo e EEPT), ERtRstro s K75
AF BEMAPTT) BX U747/ —4 2 gL,
313% 7 L MU ATHE L MEIT D WT, #
EmE ALV MESESsTEB(I 7y~ —
I, =#m0) z A CllE L7,

(5) MBEALFIRE

ML F B9 A A O [ iR & [B1RERA (2 B8 R EBHIR 20 & $REL L
M A ELTEL, BoN MBI OWT, LToOR
ErERL.

GOT & L U'GPT ld Henry &1, ALPId pNPPEE L,
y-GTPidy-G-P-NAKEEZE, £EH L Biureti®:, #¢Y)
V¥ 2 id AzobilirubiniE, JREZEFE (BUN) i Urease-
GIDH#, 7 L7 F = vid]affei®, 7 F7813Glucose
dehydrogenasei®, #£3 L X5 T — L{ZCOD-DAOSIE,
1) »id Molybdenum blue 2 & 1), BEISHERE (AU
500, # U R ANFETER) ¥ AV TEIEL .

NaB L UKidA 4 X BIREBFEICLY, CLIEEH
FEZLY, WTNL28HERESTEE (EAN,
A&T)ABVTHEIZELL.

EQTEIE, ERXBECLLVEHERKESERE
(AES 600, A+ v /S2ALZTHEMW) x B THEL.

TLV7 I yEEBREQEBLIUVESSEBLS, A/G
hidEETEE,SEW L7,

(6) ZH&

LEOWBLIUTG)OBETHEOLLZEME & 50k

MEFLSE/%IEHE - HBOREMEBEZT-7. B
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AZ7UNE 2-EFOXF I FILIZFIL

BR, BFRE, B, BEBLUBELAKIBERIIES?
BEL, B, M, CEBIUERE L HIZ10 %PE
BEANL) V(L BEBLUBELIKE T
W) WCHEE L.
(7) RIBHEEERE
BELALHRE B owTEE TS T4~
DEERTEHL /. MBEE LU 1000 mg/kg B
B, APEE, PR, AR, B, HE, BELE BT
JURBIIOWTHEREHBERZ L, BEAKSE
BYIZHRE L 72, 1000 mg/kg B OME T BEEL T
EELTTEMHRICEND L L EZ2 o EE I 30,
100 8 X U300 mg/kg BEWZ DWW T b FHEICHRZE L 72,

2)

(1) —fRESLIUFETOHE

—MEREB L RTCOFEL, K581 - #01H20
BELA. 2B, REFIL, EREERIZEHBRL, I
B, FEBIUEEDIEDOSNLBE - % 10 %+
HARE R L) YRICEER, HELEABERT 5
L, REBHGENIIREL 2.

(2) t%EH

WAL, R5HEE»OKEREA 2 C¢HEL 1R
BL. B, BEHIER2ZABICH > THEESK
FgAa I e ET L 7.

(3) ;EAE

B, RERET 14 AMB L UOREHBPICEE
A2m, EHRBEFICIEERC, 7, 4 BLU 21 HIZ,
HEHEICIMEOB L 4B FNREFnEIE L.

(4) BEEATE

BEEE I, TEEGE 14 BT CREEA2E#EL
7o F 7o, EIREARIPIIAENR2, 9, 16 BLUF 21 BIZ,
HWEBMPIIHE4HICRIE L.

(5) TRARIMDEIZR
AR, FEHEKR TR T VRKEBTT
BERENRY S MM S /- BICHKR L, EROEEC
LN IROBRE L R L7,

(6) DHIREEDEIE
TREMIIEBRD GRS, THREDEEDEE, 5
BTOMREL TR 21 B9 52 BOFET I08F T
BEAT 7. FH 10 BICGB®RAETLTWIHE, £
DEEABEORL L7

(7) 1R 25 BE TICRIRL & » o HDOBIR

ik 25 HETICHBEL 2 h > 7o MElE, T — 7 WEREE
TCRRBIRA, MBS/ RIERL, EROE
BIZLDEROBRS 2L 7.

(8) HERENOHES L ULE

BEWii, BERKEZHF40EICEHBEEL, BF
4T — 7T VREET T RENRD & MBI ¢ 721k

WCER L, ARREEE SURREERA L. FR, B,

BRB LUIREIREERICEELHEL, BT, M, -0
BB L OBREE L1210 % FESEEFE L) VEIZE
EL7.

(9) REBEZFIRE

BHLUZBE ARSI o TERIIE->T/ST 74 >
BIEER TR L 7. ERESB X0 1000 mg/kgBED L
e, ATEE, BRRE, MOHR, B, RE, BIBBLUMIZO
WTH-ERBHEBEALARL, REESFNIIREL
72, 1000 mg/kgHENBMAETHRE L R TEE L RT
EBICES D L EE X SN 5 OTI21000 mg/kg
HOBEHTEOA SN BT 30, 100 3 X U 300
mg/kgBEIZ OV T L RIS L.

3) HE(P) 0EBEEEICRIZTTEE
4 B b - THS SR RE, F—8RTld
HWHAEDLECHRBAE L. ZEPEIIZ 14 B4R
BLLT, XBR*HERTAH I TOERBBTEL L.
XRERIIERIZII BT, BREAICETFT
TR TR LMy RRRYBME LT, F0R%
FROB & LTHRE L.

4) FER
(1) HERORE
HERICREERKEH, EEIRY, FEREHEBsL0
NEREOFETHEL .
(2) HFEROEE
FARE, RREBLUORTCOEEY EFHHTE
H1EIEEL /-,
(3) RERE
FE, WEOR(RAR)BL4BIZBIEL /2.
(4) #&
FHERE, BEHE40 - T VB T CERER, S
ML S -2 L 7.

5. #ETEEMR

HEEOKETBITITROREEY A, FEERTE
IIBEL ERGHLOBTIT 72, WTFNLOKREILE
WTh, BRESYAFBEAELLL. FEREI-ED
Ty —Bfr e LTREL.

RE (R, HER), BiEs, BEEYK KEA
¥, THREAR (9B (WBO0H)-REMIER], FKRE
¥, RHERHFERE+ERY), HEEE, 7L
ERK, ogE [((BlE R/ FRER)X 100], B
DEHE [(HEOHOHESH EREH)X 100], #
T, BFRE ((ERERHEEE)X 100], H4=x
[((HMEOBDHE R B ERE)X100], WE4OD
FERY, WHELIHOEFE (ME4LBOHFEITHH
FOHOHERE)X 100], HEEFHERE (W REEF
W/ FERE)X 100), E (M), SEEEGE
MEEXE0), MEFRERE, MREILFRERE
IZowTiE, SHTPHEL L EERETER L.
BEEEZRTIL, BartlettiEIZ L 250 HEOREL T,
EGERH O - TREE L A5HIT 21T, BE
%5 Dunnett E? # B TiTo 72, —H, S08LEE
OOoNLh oA, BEEAFAL—TEEEIL
5 5741 (Kruskal-Wallis DI E™) £ 1TV, HEL SIENE
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RE#HSSY - £EEESHHEER

L% MA L7 Dunnett BOBEEY H T - 7.

XEE [((ZREIBYEH BIESWH) X 100], =

(FREMEEZCRE I e W) X 100], HEE

[ B EME SIS X 100] &, y*RRELH
VAN

E, REABFEREIZBVT, 1000 mg/kg#ETE
HEHZEVTRESNMOAERIIOVWTLRES E
LZBE - #BoFRAicowTid, FEoEM*>FIEBL
7-Dunnett IO EE ¥ A TT 2 7.
FOH SN RIZ 2V T, Cochran: Armitage D&
METHAVWTHEREOREYEmL -

R

1. RiEkRS5sH
1) HICRIZTE
(1) —ARIREE

FET-id, xTHEREE, 30, 100 B X 0 300 mg/kgBETIAER
BHNLN -7z, 1000 mg/kgBETIE, &S5 20 AIZ140
I L7228, B F CHRENMIZIEREIAS LA
7.

EFEGO—AIRBEBIE 2 BT, JBBEE, 30, 100 B
L0300 mg/kg BETIHEEEMLBL T hogh
ELEFEIIALN o7 1000 mg/kg BT, gt
PG 3RPOHRSFHEN LT~ 30 TOMIIA LN,
(2) xEHE(Fig.1)

30, 100 B X TF 300 mg/kgBEDKEL, WEBEE (21T
FIFOHERTHY, WThOBIEBIZLEEEIIALN
ot 1000 mg/kgBETIE, XEREEL LNTHS 18
~25 BLU32~50 HILREDOFELBEN A HN .
(3) $EEEE (Fig.2)

30 B XU 300 mg/kgHOEEE L, #BEEE & (2T
BETHH, "THOBIERBIZLATERAGN LD -
7z, 100 mg/kgBETIL, ML LTS 31 HIZE
HEOHEERKENASNID, HEEIEKITELLZLD
T3 %o 72, 1000 mg/kgBETIT, WEE L HNTHK
513, 31, 38~45 BIEEEEOAEELKREN AL N
7.

(4) MEFIRE (Table 1)

EHREGHED, WBELIENTWTROWE
BEEZEIAGN o7,

(5) MEEAILFIRE (Table 2)

30 BL U300 mg/kg¥ECid, WEBEEHTERESE
EOEELBENL LN/ 100 mg/kgBETIL, 3THEE
EHRTAEBZG L VWP REZEZDEHEEEF AL N
72, 1000 mg/kgBETId, WRELERTREEE, K,
ClBIuUsig) L OFELEHE, )75 4FD
BELZIRES AL N
(6) Z#&

EFFOERMRIIBY T, SEETCIFBAMOBE F&
DEFICE[EEHFLIFIZASN. 30 BL U 100
mg/kgBETIE, WTFNICLEEEALN LA o7. 300
mg/kgBETIE, FAMROERE IR 1H, EEED

HHIZY

532

FITHEEN

I

BEOEF L&A 1BZAL R, 1000 mg/kgBETIE
AR DEE R B L H, WEIEOBREO B A LB 4

bz, LHL, Thoo®fbid, Wiy LEBTH
N, HHZLEZ3DOTId v R L 7.
1000 mg/kg X SHORTHOERRIZB VT, - K
ROBEREAS LUHBEEORB O KA H SN,
(7) ZZEEE(Table 3)
0 mg/kgBHETIE, WEELHEXTVWINOBEER
BEEAONE -7, 100 B & U7 300 mg/kg B
Tid, HBEL IR TEROBTEEOEE L BiE, A
ZY (AN

1000 mg/kg X G5RETIE, HEEELHXTHEELS LT
EROMEEORELRSENA N,

(8) RIBHMMFRE (Table 4)

EFFFITIE, BRICB W TRMAETEED 1000 me/kg
BT3B, £E5FIRA 1000 mg/kgBET2HIcA S N7
D, FNOOEBEIIVWITNG I BETH/-. 8,
RAEILIRIE 1000 mg/kg B CHBBEE & T HE4AMB
HELEVLODOEEEFRO LN, E4ENEITEEE
70 b OOENHAMIZS - /2.

FoMiziy, MROLI, LEONAERE, RO/
MFES L OV NEP LU O, FRORM
ik, RSN OWEEE /MK, B, O°F
AVESLEIEE B L U PEREEN A O Lo ht, HRET
LEIREIZALSNT WS Y, HAEVWILHBITHEZ L

5, BROELEHIL . 2B, Bl S, B
BELUWMTIIATEIEL XU 1000 mg/kg#E s O B EII A

St dno 7.

1000 mg/kgBEDFTHTIE, MIROHM, o2k,
FaiR - i - SISO CEERA S NN, Fh60RE
WIS T (BE~-BEChH-72. B, HBRTEE

DRDENTBIB IR E RIET 5B bd A6 Nk H
272,

2) W RIT
(1) —fiRee

FECE, A BEEE, 30, 100 8 &£ U 300 mg/kgBETIaEE

HHN A -7z 1000 mg/kgBETIE, 5 6HIZ3F,
9B 16, &5 12 BX1BE%5 17 Bz 160t
6BIET L7z, FETHBITIHE, REIHKS3IE1 5%

BHIS~#B30 7oA LR, BEEHOEKT, R
iR, ERN, HEOHEN, KEIBTMHE, MiED LV IZH]
BHrRCTAH1I~9HADLLE L OFTED SN,
EFFIO—UREERREICB VT, BBE, 30, 100 £
L 0° 300 mg/kg HETIHEBEHBE @ L T ROEY
FOEFUEAON LD -7 1000 meg/keg BETIE, WAL
PIEEIA»LEEEH LI ~H 0 ToBALN, T2,
1T EREHORT, BB, HENFNL, XEET
B, HIELRS LN,

(2) HEHE(Fig.3)
ZELAAGERETTIE, 30, 100 3 X U8 300 mg/kg BN E
B IIRBOERETHL), FEEELONL D
-7z, 1000 mg/kg B T3, #BE L THS4B LY
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SHIZAENDFEZBRMEIAL N, 43, 1000 mg/kg
BHOREH T, ECMICEMRAERD A LN,

HiREAM A TIL, 30, 300 B XU 1000 mg/kg BED &K
BIHEECIIEFABOEBTH ), FEERALNLE
25720 100 mg/kgBETIE, STEEEEL HA~NTHEE 21 B
HREOEELEMENLONH, HEBIKELZD
DT o7z,

THE BB T, 30 BX U 100 mg/kgBEDKRE LT
BELHEXTHEFIHCREOEELEEI ALNT
P, BEEBKGELAZLOTE 2, o7, 300 BLY
1000 mg/kgBE T, WBELEXTWFROBEED
BEIZLEEEIEAON R D1
(3) iEfEE (Fig.4)

RECBLARI T, 30, 100 B X U° 300 mg/kgBEDIEEE
BIEIBEHLIIIEKOHETH ), BEZEEIAORE
o rz. 1000 mg/kgBETIE, #HEBEEL N THS3, 6
BIUBBIBHEENEELIRENALNT.

R A TIE, 30 B XU 300 me/kgHOENHE L
MBELIZIIRBROERTH Y, FEZEGAONE D -
7z, 7B, 100 B X U 1000 mg/_kggif“bi, Fog:ich: Raling
NTHER 16 BICEBEROFELBENA NS, —
BEDOEATHY, H5IZLH5LDTIIRVESHETL
7z,

WEHBS T, SRS EE OXBEL L TEEE
WHEBEIALN -7,

(4) Z

EFFIOFNEIZB VT, EBEE, 30, 100 8 X T8 300
mg/kgETEIEFEEALN L > 72, 1000 mg/kgBET
i, MROEFLWMALEORNBEORKILIFIZAS R
7-.

1000 mg/kgBHDFEEFOERIZB T, IR OEHR
M1, MOBREILA 15, BEBOEFHEI6F, T
HOBBORKRI»6H, REMREOBHFREIHIHE, )
BB FREALD2HIIZH 5T,

(5) ZZEE & (Table 5)

30 mg/kgHETIE, WBELLRTHWTINOBEEE
O EBEZIAGN o7, 100 mg/kgBETIZ, *#H
BLAERTEBROVGTEEDABELEEVALN,
300 mg/kgBETIE, WHBELERTHEEZEI VY, B
ot EREOBMEMERIA A S N7z, 1000 mg/kg BT
i, HEBELETEROMY  NEENEELEE
R NS (AR
(6) RIPLMFIZE (Table 6)

EFATE, BBV THES L UILER~DiF3
ERIEE (L) A% 1000 mg/kg BET 1A SRz H
TOBRBEIBEETH o7, iiBwT, EHEOLEERL
751000 mg/kgBHETIBHI AL N0, FOREBELEE
TH-o7.

Zoft, MROERS LU, BEOMIELTTE,

BIE OFURTILEIRIL, FIRTRRERILR, RIRTE
REREME LURRKTRRP A LN1D, wIhbd
BOICThHbZehn, BREMEMLEHETLL.

2k, LR, s L UIRE TIEEES LU 1000
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mg/kgBEL L EFRIAON o7/, 72, HBTE
FOEH LN 1000 mg/kgHDO1IFIOBIBOIRKA &8
BOEHE LY RET H2E(MEA Lo 7,

1000 mg/kg X G DL FUI BV T, Ml FEDS
160, MaBRIZEMmATIG, BRERICEREILB L BB E
AP, BIBFICHRBOBERLIG L BCTREN]
B, RMEHREOU LA IB L BETHBENFLG, B
BIZULANIBICALGNT., B, FRLODIEEIL,
MBROZHL L CARBOEBIPEETH 7205, £
DBOFRIEVWIND T BE~EETH /2. T 7o,
BB TEFEOFAD SN 1000 mg/kgBHED 26D BB D
BX, 26l0RBEHEOEREBIL, 1HO/NEOREKRE
(ExRBTA2EIEA SN o T,

CERRESEMN
1) BEMOLEREIIREIIEE
(1) BELH, XEEHLUZHBE(Table 7)

REROESHE (14 BE) 0B FERRE, SKR5H
ELIBELEOMIEEEZEIAON o7,

EBEE L 1000 mg/kgi SHOZ BBV -L&6IT
TREMNHEREINS. T2, 1000 mg/kgBED 1 THEHZ
ECHARIRICFETC L 7. AR A, SIRGHL LxTmE
EOMIZEEER AN o, F2, RBREILD,
ERESHEMBELEOBIIEEEIALN o7, &
FHEMEE, 30 BL U300 me/kg IR 5B TEIBIA SN
A, FRHREICIEHSEOGRBRELOBICEEEEAS
Nhhol, %8, ZHEMOESEHINFFERE TR,
(2) $EiREARE, DiplkEE, B, BAESLUEHE

% (Table 8)

IRARIL, SRSHELOHBELIOMIIEEEIZA
L dor. 372, WTFhoE L L SkEICEE
EC Y (Rrd YA

B, BREEB LUBEREL, BREEL L3R
HLOBIZEEERALN T,

WERE, B, SEEHLLI0%THor:.

2) FHERICKETE
(1) o=, BERE L U4EEE(Table 8)
BHEREB LUOBRE, SREHE OEBEEORE
WCEBEERAL N 2o
WEHEOROHAIRY, EERY, HAEX, ROEHE
BLUMIE, SBRSBEOHBELOBMIIEEEZLA
SN ol
FAEBO—IKETIX, WTFhOBEL LESFERIZEE
Bahihol.
BWEABOHERMBLUEEIAOEERIL, &%
SELIMBRELOBICEEREEIAON o 1,
FHEBONEBRFZOEETIE, WThORLELEFIE
HoNehot.
(2) $FERDHE (Table 8)
BIXSGBROKEIL, MEOHBLU4B L bIEML D
WAL OBIIEEEIAON 12 72,
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(3) LRI
MEBEHE, FREFELL, TN LEEEALCN L,
SPAR

EE

AT NNVER 2 CFOUFSLFLIAFILDT o b
TR LREROES S - EEEENH SRR E
ML72. 2581, 1000 mg/kg ¢ BESHS L L, UTF
300, 100 BE U 30mg/kg & L7z 4k, wBBE LT
TGRSR 5B 7,

HEBMTHS LT, 1000 mg/kg BET1HIAFET- L 7=, 3E
B 0%, EE0BEsh-2E - HBORBHES
BEIZBVT, FEEIRT &2 L AT RoAh
WL RETNEEMRBSSNF, FERIEES s T
Endrors. —HKEEBSIIB LT, 1000 mg/kg BT
U?&%—,ﬁﬁfﬁ@?ﬂ%ﬁﬁ‘6?&5@?&L:?ﬁiﬂﬁi&%ﬂf:?ﬁ, e
HEERIZAT 30 D TH Y, HE LU L T b B ER R
DIERERBD SN o7z T ORI, A5 279 LEE
2B NOF DI FVIATLORIGM RS B %
25BN A, F£7, 1000 mg/kgBE T, EEBO R &
BLE L - REDSIMMEI S H s, 30 mg/kg Ul k@
HORZZZOMEMN, 100 mg/kg L I OB OB DT
BROE, 1000 mg/kgBEDK, Cl, Eig) > o,
B ORBRBE IR BT 5 RS YR, B EIR
T EIXBRREDRT 2 RS T 2 5L E 1612, LA
L, REZEZE, K, Cl, #1%) COEMIEETH Y,
BFROMBFOME S REHEE IR, BELEMTH
=72, 1000 mg/kg BT, HBOMBEROEE L
&, MBEEMERBTIZBNTRY 7)) +5 4 N OARAE A

ROLNTD, BFROBHER IEES LNV b ,

FROFEABIRECTHLREN AL N AL I L s,
FHROMMEEDOEMEE M) 7 ) £ 5 4 FOEfEILI84E
EORVIEIBLEZEZ N, BEUEHICEELLD
fu&wt%%Lt.&B,Mﬁiﬁﬁuﬁme
1000 mg/kg#TH EMREBEBRICEREITZDO LN 05
7z,

WEENY)IZ3F LT, 1000 mg/kg BETHBIASTEL L 7-. FF
CHITIE, S8zAERY, BEEORSHA SN, #i
RICBWTHiOBREL, WIROERE, BROERE, 3

BOREKR, BRERES L UM OBEARRALITD 5T,

RUBITEEOBESNBE - MO REAGBSRE
WBWTHORE, MROES, MROER, Bk
OB, REHES L U/NBEBO S A XA R
2, IO DEIIFEEBOR b L 22 EAT L L0
LEZOND, —RIREEBEIC BV TiE, BoRa LA
FR1Z 1000 mg/kg BETHREL A LN, ZOMBICIZEE
EEOMT, BEA, MR, ®HEOBEN, EHETR,
BRIEVEEHOE iz SN 7. 1000 mg/kg B TII,
B & BRI BER R O & BIE L 7 R E o B 0 55
B SHEICAON:. BESEE T, 100 mg/kg LA
OB TEBOBHBEEDOEESH 2\ IZEEER, 1000
mg/kgHETHEROHENERBOBEENF &5 N7, 37,
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1000 mg/kg#IZ BT, BRICME R L UILER~D
HFHRREH, BMICERBOLERILEIZOLN, 160
ADERTHDLH, A% 7)) LEE2-v FuFxL 257
TRATUDIEGIZEOE LTRSS T ETE 2w,

L7H T, BHBESHTICBTBAY 20 LE 2
LFOF L IFAIAF VO —EMSHESEE
HET 30 mg/kg/day Fii, HET 30 mg/kg/day & 2 5
ns.

BBV OERBRAIT L TIE, BEEK, KRE, %
A, SHMEBLUSHEBRICIE, SE58 L2
Ao hol. T/, Bix5HL LRI, S
NEE, B, BFRER, SREBLUHREZRIZLZE
BN (RS WA

B lBiong LCid, SESECHRMERK, xR,
HERY, WEOHOHAERY, HAeE BomEdx,
BEIZIEBIAOh D o7, WEBRETIE, wWFh
DELLRFEIAON -7 F70, —HKEE, WE
ARDOFERYK, £FE, FE, 8HICLEEIALN
o,

L7chi=T, MREBEMETIIBITA A 21) LEE 2-
B, MEOEEBLUREMORECELTVENY
1000 mg/kg/day & HEE SN 2,

PBEnEH2, A% 9Ll 2- v Foxsos LT
ATNVO-EEEFHNBEERE L, HTI 30 mg/kety
SULOIRFRZEZODSESEDONA I ED S 30
mg/kg/day R, METIE 100 mg/kgiF 512 L 0 Ego
MY BEROSEIRD SN2 &5 30 mg/kg/day &
EIObNA. T, ABEEERFWLELNEIL W
TROEBILOERDSDO N h o2 LS RO
B L CREBWOEE L b 1000 mg/kg/day & 5 =
Noh. Lh, EFLHBEUMETHE A8 2 ) LEE(D-
EROFVTOEN)IAFADT v by HV A REE
OR5H% - £BEEEUHSRBERICERKL -5,
TOEENFNBEEE IIME - b 300 mg/ke/day
THHY, A7) VEE2 FOF LI FLIAF LD
BNEMRENEEZ SN,

Rk

1) G, “EREHE-STE ML, 0.7 EAEH
&, ®HE, 1977, 1981.

2) C.W.Dunnett, Biometrics, 20, 482(1964).

3) W.H. Kruskal, W.A. Wallis, J. Amer. Statist.
Assoc., 47, 583(1952).

4) HEEME,, LEWEEHABRE 4,
569(1996) .
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600 [ - 0 mg/kg
d 30 mg/kg
L & 100 mg/kg
550 —%— 300 mg/kg
v 1000 mg/kg
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Fig. 1 Body weight of male rats in combined repeat dose and reproductive/developmental toxicity screening test of

Food consumption (g/day)

Fig. 2

536

2-hydroxyethyl methacrylate by oral administration
Significantly different from control (*: p<0.05, **:p<<0.01).

40 = 0 mg/kg
* 30 mg/kg
& 100 mg/kg
35 ¢ 300 mg/kg
Y 1000 mg/kg
301
251 * Y X
20
- Administration period >
O l y i i 1 i 1 A i 1 1
3 6 10 13 31 34 38 4 45 48 (Days)

Days of administration

Food consumnption of male rats in combined repeat dose and reproductive/developmental toxicity screening
test of 2-hydroxyethyl methacrylate by oral administration

Significantly different from control (*; p<0.05, **:p<0.01).
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Body weight (g)

Fig. 3

Food consumption (g/day)

450 [ - 0 mg/kg
—®— 30 mg/kg ‘
5 A& 100 mg/kg
400 ¢ * 300 mg/kg
Y 1000 mg/kg
350
300 [ é
250 [
200
' L - Administration period >
O [ 1 L 1 ] { i Il i { )|
1 4 8 11 15 0 7 14 21 0 4 (Days)
Pre-mating period Pregnancy period Lactation period

Body weight of female rats in combined repeat dose and reproductive/developmental toxicity screening test of
2-hydroxyethyl methacrylate by oral administration

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

35 % 0 mgkg
—®— 30 mg/kg
| T 100 mgkg
301  —— 300 mgkg v
¥ 1000 mg/kg

&

25

19 V\.,/'\V

%

10
L < Administration period >
0 v 1 il e L i 1 | |
3 6 10 13 2 9 16 21 4 (Days)
Pre-mating period Pregnancy period Lactation period

Fig.4 Food consumption of female rats in combined repeat dose and reproductive/developmental toxicity screening

test of 2-hydroxyethyl methacrylate by oral administration
Significantly different from control (*: p<0.05, **:p<0.01).
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Table 1  Hematological examination of male rats in combined repeat dose and reproductive/developmental toxicity
screening test of 2-hydroxyethyl methacrylate by oral administration
Dose (mg/kg) 0 30 100 300 1000
Number of males 12 12 12 12 11
RBC (10'/mm3) 8599 + 322 874.3 + 32.3 8478 £+ 46.8 851.7 + 30.3 8457 + 62.4
Hemoglobin (g/di) 1543 + 0.84 1581 + 0.68 15.63 £ 0.81 15.37 + 0.67 1542 + 1.10
Hematocrit (%) 4454 + 1.66 4552 + 1.33 4493 + 1.44 4464 + 121 4501 £ 2.72
MCV (um?) 5180 £+ 1.23 52.09 £ 1.89 53.09 £ 251 5244 + 135 53.28 + 1.51
MCH (pg) 1795 + 0.63 18.08 + 0.90 1846 + 1.10 18.06 = 0.72 18.25 £ 0.56
MCHC (g/dtl) 34.60 + 0.90 T 3473 + 1.09 34.78 = 1.08 34.42 + 1.05 34.25 + 0.90
Platelet (10¢/mm?) 109.02 + 12.78 11520 + 12.08 109.88 + 12.66 107.55 + 9.71 109.95 + 14.15
Reticulocyte (%) 23.8 £ 52 248 + 52 233 £ 6.3 242 *+ 6.8 220 £ 35
PT (sec.) 16.91 + 147 16.44 + 1.24 15.96 + 0.96 1778 + 2.16 16.80 + 1.80
APTT (sec.) 31.99 + 2.70 32.98 + 559 30.23 £ 2.24 3217 + 2.31 31.03 = 2.85
Fibrinogen (mg/d¢) 2538 + 155 256.6 + 20.6 2549 + 16.1 2417 + 123 258.3 + 296
WBC (10¢/mm?) 54.3 £ 10.0 53.1 £ 80 58.5 + 14.6 536 + 11.8 57.3 = 107
Differential leukocyte (%)
Lymphocyte 84.0 £ 6.9 849 £ 7.3 86.8 = 6.9 843 + 7.4 824 *+ 119
Neutrophil 151 + 6.7 138 £ 6.8 12.1 £ 6.3 146 = 73 170 + 12.1
Eosinophil 05 = 0.8 0.8 + 1.0 0.8 =+ 0.9 08 £ 1.0 0.1 + 03
Basophil 0.0 = 0.0 0.0 = 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0
Monocyte 04 + 07 0.6 £ 05 03 £ 06 03 = 05 05 = 05

Each value shows mean + S.D.

Table 2 Blood chemical examination of male rats in combined repeat dose and reproductive/developmental toxicity
screening test of 2-hydroxyethyl methacrylate by oral administration
Dose (mg/kg) 0 30 100 300 1000
Number of males 12 12 12 12 11
GOT (Iu/y) 70.94 + 12.29 68.81 + 10.63 70.82 £ 10.88 66.21 + 10.88 62.32 = 12.26
GPT (1U/1) 21.38 = 3.24 2233 + 3.15 21.38 + 4.14 2148 + 2.20 21.06 + 594
ALP (1U/1) 7568 + 11.70 79.52 * 15.80 84.17 £ 18.07 7148 + 14.95 75.33 + 28.16
y-GTP (1U/1) 0.00 = 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 + 0.00 0.00 £ 0.00
T-protein (g/dl) 5.62 = 0.29 588 + 027 5.74 + 0.20 573 £ 0.24 554 £+ 0.36
Albumin (g/d!) 2.892 + 0.141 2991 + 0.164 2912 £ 0.144 2.970 = 0.135 2.873 = 0.169
Protein fraction (%)
Albumin 5149 + 134 50.90 + 1.92 50.72 £ 1.46 51.81 £ 1.52 51.95 £ 2.40
a,-globulin 22.78 + 2.13 23.61 + 168 2321 £ 1.74 22.38 + 250 2244 + 2.13
a,-globulin 4.52 £ 097 498 + 0.71 483 = 0.67 4.64 + 0.70 467 = 0.9
as-globulin 560 + 049 5.50 = 0.22 5.5 * 051 5.33 = 0.26 520 = 0.53
B-globulin 12.25 + 1.46 11.50 + 0.77 11.77 = 069 12.04 + 0.85 12.11 + 0.97
y-globulin 3.37 = 0.79 3.51 £ 055 393 = 1.03 3.81 + 0.62 3.63 £ 0.76
A/G ratio 1.064 + 0.057 1.039 + 0.082 1.032 % 0.062 1.076 £ 0.066 1.085 + 0.101
T-bilirubin (mg/dt) 0.072 £ 0.006 0.075 + 0.007 0.077 + 0.011 0.076 = 0.010 0.070 = 0.012
BUN (mg/dtl) 17.36 + 2.04 19.97 + 2.57* 1942 + 211 20.82 x 2.07* 25.06 £ 4.57**
Creatinine (mg/d!) 0.535 + 0.025 0.546 + 0.051 0.538 + 0.026 0.542 = 0.056 0.544 *+ 0.063
Glucose (mg/di) 12526 + 10.06 125.89 + 8.99 12438 + 8.77 126.18 + 9.70 142.55 £ 43.06
T-cholesterol (mg/dl) 65.68 + 13.77 61.31 + 14.52 63.34 + 16.35 67.97 + 9.88 56.11 + 13.66
Triglyceride (mg/di) 83.18 + 4703 99.67 + 45.12 54.01 £ 20.45 7299 £ 29.19 47.85 + 26.99*
Na (mEq/i) 14441 £ 1.76 144.08 + 157 14438 + 1.72 144.03 + 1.72 143.38 + 1.21
K (mEq/l) 4.130 £ 0.184 4.173 = 0.231 4.293 + 0.154 4.291 + 0.220 4.535 + 0.418**
Cl (mEq/1) 105.71 £ 1.91 105.97 + 0.99 107.15 + 2.25 107.09 + 0.98 107.08 + 3.36*
Ca (mg/dl) 9.76 + 0.35 9.86 + 0.30 9.68 £ 0.18 9.66 = 0.26 9.61 + 0.39
I-phosphorus (mg/di) 6.55 = 0.70 6.55 + 0.66 6.96 + 0.61 6.98 = 0.74 7.95 £ 0.80**

Each value shows mean + S.D.

Significantly different from control (*:p<0.05, **:p<0.01).
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Table 3  Organ weight of male rats in combined repeat dose and reproductive/developmental toxicity screening test
of 2-hydroxyethyl methacrylate by oral administration
Dose (mg/kg) 0 30 100 300 1000
Number of males 12 12 12 12 11
Body weight (g) 4845 + 34.2 4832 + 279 4754 *+ 26.5 4788 = 185 4425 + 20.9**
Thymus (mg) 31063 *+ 80.69 273.98 + 72.28 277.63 + 67.98 289.81 + 85.98 265.77 = 64.35
(mg%) 64.41 = 17.67 56.42 £ 13.56 58.31 + 13.24 60.68 = 18.21 60.33 £ 15.66
Liver (g) 12.099 + 1.758 12,5632 + 1413 12.263 + 1.484 12.647 x 0.840 12.115 + 0.755
(g%) 2489 + 0.216 2580 £ 0.184 2.572 + 0.196 2640 x 0.124 2.741 £ 0.139**
Kidneys (g) 2.823 + 0.246 2.921 + 0.247 3.017 = 0.250 3.028 + 0.260 3.200 £+ 0.466
(g%) 0.583 + 0.044 0.605 % 0.055 0.635 + 0.046* 0.634 = 0.060* 0.723 + 0.110**
Testes (g) 3.283 = 0.232 3.344 = 0.178 3.418 + 0.286 3.158 + 0.475 3.281 + 0.213
(g%) 0.682 + 0.075 0.694 + 0.063 0.721 = 0.070 0.662 = 0.100 0.744 £ 0.0%4
Epididymides (g) 1.303.+ 0.077 1.298 + 0.143 1.295 £ 0.093 1.236 + 0.161 1.305 £+ 0.093
(g%) 0.271 + 0.028 0.270 + 0.042 0.271 + 0.019 0.259 + 0.036 0.296 + 0.030

Each value shows mean * S.D.

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

Table4  Histopathological examination of male rats in combined repeat dose and reproductive/developmental
toxicity screening test of 2-hydroxyethyl methacrylate by oral administration
Dose (mg/kg) 0 30 100 300 1000
Incidence & grade N Ajx + 2+ 3+ N Ajx + 2+ 3+ [N At + 2+ 3+ |N Al+ + 2+ 3+ |N A + 2+ 3+
HThymus [12) [0l [0 [ o} 1
Hemorrhage 12 0 100 111 0 0 0
Heart {12} 1t 0] {ol o} {111
Microgranuloma 11 1{1 0 0 ¢ 10 1{1 0 0 O
Liver {12] [ 0] { ol {0 (111
Microgranuloma 10.2{2 0 00 9 2(2 000
Degeneration, vacuolar, 11 1j1 0 0 0 11 0
centrilobular
Kidney {12} [12} 12) [12) [11}
Basophilic tubules 9 313 00 0 {11 1|1 O 12 0 12 0 7 43 1 0 0
Eosinophilic body, proximal tubule 1022 000 |11 1110 1 1)1 0 (12 0 10 1{1 0 0 O
Hyaline droplet, proximal tubule 12 ¢ 12 0 11 1{1 ¢ 0 |12 O 11 0
Dilatation, renal tubule 12 0 12 0 i2 0 12 0 8 313 0 0 O™
Dilatation, collecting tubule 12 0 12 0 12 0 12 0 9 2({2 0 00
Cyst, unilateral 12 0 12 0 12 0 12 0 10 1{1 0 ¢ O
Mineralization, diffuse 12 0 12 0 12 O 12 0 10 1{1 0 0 0
Cellular infiltration, neutrophil 12 0 12 0 12 0 12 0 10 1f1 0 00
Degeneration, renal tubule, focal, 12 0 12 0 12 0 1 1{1 0 6 0 |11 O
unilaterat
Epididymis {12] { 0] [ 0] [a {11]
Granuloma, spermatic, left tail 11 110 1 0 0 110
Grade of histopathological finding; +:Slight, +:Mild, 2+:Moderate, 3+:Marked.
N:No abnormality detected.
A Abnormality detected.
{ ]:Number of males examined.
No remarkable changes were recognized in spleen, adrenal, testis and brain of control and 1000 mg/kg groups.
Significantly different from control (**:p<0.01).
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Table 5  Organ weight of dams on day 4 of lactation in combined repeat dose and reproductive/developmental
toxicity screening test of 2-hydroxyethyl methacrylate by oral administration

Dose (mg/kg) 0 30 100 300 1000
Number of dams 11 11 12 11 5
Body weight (g} 300.7 = 40.0 3288 + 12.7** 326.1 + 11.5* 3151 £ 174 308.2 = 19.1
Thymus (mg) 163.16 = 74.90 176.37 £ 30.67 159.91 £ 54.09 160.71 + 44.26 174.02 x 76.33
(mg%) 54.11 + 22.37 53.74 + 9.84 4394 *+ 16.16 51.51 = 15.76 56.30 = 24.76
Liver (g) 12.775 + 1.020 13.159 + 0.833 13.661 = 1.182 13.021 + 1.717 13.050 = 1.637
(g%) 4,342 + 0.849 4,006 = 0.264 4.187 + 0.286 4,118 £ 0.349 4.216 = 0.333
Kidneys {(g) 1.785 = 0.158 1.848 = 0.084 1.953 + 0.151* 1.947 + 0.162 2.056 + 0.261**
(g%) 0.605 = 0.107 0.564 + 0.037 0.598 + 0.038 0.618 = 0.048 0.662 = 0.049*
Ovaries (mg) 98.96 = 8.50 100.55 + 15.13 102.85 = 11.51 95.71 + 11.23 97.44 % 10.80
(mg%) 33.83 = 8.14 30.57 = 4.40 31.53 £ 3.28 30.35 £ 2.94 3152 + 2.69

Each value shows mean £ S.D.
Significantly different from control (*:p<0.05, **:p<0.01).

Table 6  Histopathological examination of female rats in combined repeat dose and reproductive/developmental
toxicity screening test of 2-hydroxyethyl methacrylate by oral administration

Dose (mg/kg) 0 30 100 300 1000
Incidence & grade N Ajx + 2+ 3+ |N A+ ¢ 2+ 3+ |N Alx + 2+ 3+ {N At + 2+ 3+ [N Alx + 2+ 3+
Thymus {12) (o) ol [0 {6
Atrophy 11 1{0 1 0 0 5 110 0 1 0
Hemorrhage 11 {1 0 0 0 6 0
Spleen [12] [ 0] [ 0] [ 0] [ 6]
Hematopoiesis, extramedullary, 11 110 1 00 6 0
increased
Kidney [12) [ 0] [ 0] [ 0] [ 6)
Cellular infiltration, papilla and 12 0 510 100
medulla, neutrophil, unilatera .
Adrenat (12} f12] 121 2] [ 6]
Necrosis, zona fasciculata, massive 10 200 2 0 01120 12 0 120 6 0
Dilatation, sinusoid. 11 111 0 0 0|12 0 12 0 12 0 6 0
zona fasciculata, focal
Degeneration, vacuolar, 11 11 0 0 0112 O 12 0 12 0 6 0
zona fasciculata, focal
Hypertrophy, zona fasciculata it 1j1 0 0 0(i2 0 12 0 12 0 6 0
Brain (12 (12} (12] [12] ( 6]
Malacia, medulla oblongata, massive |12 0 12 0 12 0 12 0 5 110 1 0 0

Grade of histopathological finding; *+:Slight, +:Mild, 2+:Moderate, 3+:Marked.

N:No abnormality detected.

A Abnormality detected.

[ ]:Number of females examined.

No remarkable changes were recognized in heart, liver and ovary of control and 1000 mg/kg groups.
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Table 7 Number of estrous cases and reproductive performance of male and female rats in combined repeat dose
and reproductive/developmental toxicity screening test of 2-hydroxyethyl methacrylate by oral
administration

Dose{mg/kg) 0 30 100 300 1000
Number of females 12 12 12 12 7
Number of estrous cases before mating (14 days)
Mean=S.D. 34 =05 3312 3.5+ 05 33 + 0.6 29+ 17
Number of pairs 12 12 12 12 7
Number of pairs with successful copulation 11 12 12 12 5
Copulation index (%)~ 91.7 100.0 100.0 100.0 71.4
Numbker of conceiving days
Mean=+S.D. 27 £ 18 34 £ 16 28 £ 1.1 28 £ 1.2 24 £ 09
Number of pregnant females 11 11 12 11 5
Fertility index (%)" 100.0 91.7 100.0 91.7 100.0
Number of pregnant ferales with live pups 11 11 12 11 5

a) : (Number of pairs with successful copulation/number of pairs)x100.
b) : (Number of pregnant females/number of pairs with successful copulation)x100.
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Table8  Observation of pups in combined repeat dose and reproductive/developmental toxicity screening test
of 2-hydroxyethyl methacrylate by oral administration
Dose (mg/kg) 0 30 100 300 1000
Number of dams 11 11 12 11 5
Length of gestation (days)

Mean=S.D. per dam 22.64 £ 0.50 2227 £ 047 22.50 + 0.52 22.18 £ 040 2240 + 055
Number of corpora lutea

Mean=S.D. per dam 176 £ 14 183 £ 2.0 188 + 2.1 171 £ 2.2 168 = 2.8
Number of implantation scars

MeanzS.D. per dam 165 £ 14 16,5 = 0.9 17.2 £ 2.1 159 £ 18 158 = 2.7
Implantation index *

Mean%xS.D. per dam 935 + 64 911 £ 76 919 + 9.2 935 + 72 93.8 £ 4.0
Gestation index (%)® 100.0 100.0 100.0 100.0 100.0
Number of live pups born

Mean+S.D. per dam 145 + 1.0 151 £ 1.0 158 £ 1.8 151 + 23 14.0 £ 2.9
Sex ratio at birth ¢

Mean=®S.D. per dam 142 + 145 131 + 0.71 147 £ 1.37 033 + 0.21 1.44 + 063
Birth index

Mean%+£S.D. per dam 885 + 6.1 91.3 + 6.7 91.9 + 50 94.5 + 6.6 88.0 + 6.0
Number of dead pups on day 0 of lactation

Mean=S.D. per dam 0.8 = 1.0 0.3 £ 05 0.8 £ 1.0 0.1 £ 03 04 = 05
Number of pups born

Mean+S.D. per dam 154 + 1.2 154 = 1.1 16.5 £ 2.3 152 + 24 144 = 3.2
Delivery index

Mean%=+S.D. per dam 935 + 4.8 928 + 6.5 959 + 54 95.1 + 6.8 904 = 8.0
Live birth index ”

Mean%=+S.D. per dam 949 £ 59 983 = 3.0 959 + 49 995 £ 1.8 976 + 33
Number of live pups on day 4 of lactation

Mean®S5.D. per dam 143 £ 09 14.8 £ 1.1 153 + 2.0 148 £ 2.3 14.0 = 29
Viability index *’

Mean%=+S.D. per dam 98.2 + 3.1 983 + 4.0 973 + 45 982 + 44 100.0 = 0.0
Number of external anomalies

Mean%=xS.D. per dam 0.0 + 00 0.0 £ 00 0.0 + 0.0 0.0 £ 0.0 0.0 £ 0.0
Body weight of pups (g)

Mean%=+S.D. per dam

Male Day 0O 6.43 + 0.50 6.39 + 0.37 6.55 + 0.56 6.37 £ 0.51 6.82 + 0.74
4 10.19 + 0.80 10.02 = 0.77 10.23 + 1.15 10.13 £ 1.10 1044 + 162
Female Day 0 6.11 & 045 6.07 + 0.44 6.02 £ 048 6.04 & 0.49 6.34 * 0.67
4 9.66 = 0.62 9.73 = 0.88 9.48 + 0.93 9.75 £ 1.04 9.90 + 1.56

a) : (Number of implantation scars/number of corpora lutea) x100.

¢) :Number of male pups/number of female pups.

e) : (Number of pups born/number of implantation scars) X100.

b) : (Number of dams with live pups/number of pregnant dams) X100.

d) : (Number of live pups born/number of implantation scars) X100.

g) - (Number of live pups on day 4/number of live pups born)x100.
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f) . (Number of live pups born/number of pups born) X100.





