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Table 3 Blood chemical findings of male rats treated orally thh methacrylonltrlle in combined repeat dose and
reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5 mg/kg 15 mg/kg 30 mg/kg
Number of animals 12 12 12 12
Total protein (g/dL) 5.88 +0.24 6.00t£0.24 6.03+0.18 5.93+0.34
A/G 1.092 £0.089 1.063 £ 0.067 1.107 +£0.100 1.076 = 0.097
Protein fraction (%)
Albumin 52.23 +2.03 51.63 £ 1.56 52.53 £2.23 51.87 + 2.20
oy-globulin 21.89 +2A41 22.96 +1.36 22.23 £ 245 2214 +£2.28
o,-globulin 9.17 £0.62 8.99+0.64 8.74 £0.52 9.35+0.89
B-globulin 13.93 +£0.82 13.85+0.99 14.03 +0.68 1398124
v-globulin 2.78 +0.87 2.58 +0.87 247054 2.66 = 0.56
GOT(IU/L) 59.3+6.0 725+ 19.6 62.0 £ 14.7 73.8 +35.5
GPT(IU/L) 24.3+58 31.0+17.3 256+55 303+ 157
ALP(IU/L) 2739598 2352 +41.0 2176 + 63.4* 198.8 +41.8**
ChE(U/L) 61.8 = 28.6 69.7 £ 28.3 60.3 = 15.7 55.2+14.0
y-GTP(IU/L) 0.37£0.13 048+ 0.24 040+ 0.14 043 +£0.17
Total bilirubin (mg/dL) 0.059 = 0.010 0.068 % 0.022 0.062 + 0.006 0.070 £+ 0.015
Glucose (mg/dL) 172.6 +£19.2 176.6 =48.2 182.3 +18.6 184.3+£ 325
Total cholesterol (mg/dL) 604 +13.8 62.5+12.9 60.8 £ 8.5 59.6 +9.3
Triglyceride (mg/dL) 51.1 +£20.1 43.8+24.8 66.6 +37.1 61.8 £ 38.1
Phospholipids (mg/dL) 101.9+19.3 104.9+17.1 1094 +14.2 106.3 +19.8
Urea nitrogen (mg/dL) 1538 £1.40 14.90 = 1.30 15.27 + 1.56 14.67 £ 242
Creatinine (mg/dL) 0.458 +0.033 0.475 % 0.068 0.492 £ 0.042 0.513 £ 0.084**
Sodium (mEq/L) 141.42 +0.87 141.67 £ 1.30 141.29 £ 1.37 1411.04 £1.03
Potassium (mEq/L) 1.861 0.253 4.709 £ 0.212 41.522 + 0,178** 4.613 + 0.208*
Chlorine (mEq/L) 1056+ 1.6 1059+ 1.2 105.8 £ 1.3 1054t 1.2
Calcium (mg/dL) 9.65 £+ 0.33 9.54 +£0.33 9.58 +0.15 9.56 +0.26
Inorganic phosphorous (mg/dL) 7.13+043 6.93+0.46 6.73 = 0.44 7.07 £0.55

Values are expressed as Mean=+S.D.
Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)
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Table4 Blood chemical findings of female rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test

Item 0 mg/kg 75mg/kg 15 mg/kg 30 mg/kg
Number of animals 6 6 6 6
Total protein (g/dL) 5.60+ 0.44 5.53 £0.21 5.55 £0.15 5.48 £ 0.26
A/G 1.180+0.114 1.152 £ 0.059 1.120 £0.038 1.175 £ 0.046
Protein fraction (%)
Albumin 54.17+:2.46 53.57 £ 1.29 52,92 +0.84 54.07 £ 0.97
oy-globulin 21.13 £ 1.85 20.08 £ 1.54 21.65+1.78 21.37 +2.87
. 0z~globulin 845+ 1.33 10.00 £ 1.55 9.62 £0.88 8.87 +1.80
B-globulin 13.83 %+ 1.15 14.17£0.73 14.02+1.11 13.52 £ 1.36
y-globulin 242+0.89 2.18 £ 0.66 1.80 046 2.18 £0.67
GOT(1U/L) 80.2+19.0 8751152 83.8+150 73.2 117
GPT(U/L) 385+9.8 33347 385+76 28072
ALP(IU/L) 1275644 147.2 £ 30.1 1172 +213 151.8+574
ChE(IU/L) 246.0 + 36.7 211.8+404 226.2 £456 213.2 =534
+GTP(1U/L) 0.77+£0.33 0.83£0.36 0.55+0.19 0.75%0.18
Total bilirubin (mg/dL) 0.058 +0.012 0.055 £ 0.015 0.078 £ 0.019 0.080 + 0.011*
Glucose (mg/dL) 126.7 8.2 1283 £ 144 134.0 164 148.0 £ 13.9*
Total cholesterol (mg/dL) 58.2+3.5 575+ 12.6 66.7 +9.3 54.0£9.0
Triglyceride (mg/dL) 33.8+82 11,7 £ 40.1 16.5%£19.6 62.3 =43.1
Phospholipids (mg/dL) 113.8+6.7 111.3+21.5 128.3 £13.0 108.8 = 15.1
Urea nitrogen (mg/dL) 16.03 + 1.34 19.62 +0.96** 16.83 +£2.77 1747 £ 3.58
Creatinine (mg/dL) 0.532 + >0.03/1 0.560 £ 0.010 0.568 £ 0.041 0.557 £ 0.061
Sodium (mEq/L) 140.92 + 1.4 14125+ 1.64 11067 £ 1.03 14042.£1.39
Potassium (mEq/L) 46701+ 0.280 4.657 +£0.309 4710 £0.374 4.790 £ 0.152
Chlorine (mEq/L) 109.0+ 1.1 108.7+ 1.8 108.3+1.0 1085+ 14
Calcium (mg/dL) 9.85+ 0.50 9.78 +0.25 9.65 £ 0.39 9,70 £ 040
Inorganic phosphorous (mg/dL) 8.53+£1.25 8.90+0.92 8.02 +041 8.30+£0.39

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

y
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Table 5 Absolute and relative organ weights of male rats treated orally with methacrylonitrile in combined
repeat dose and reproductive/developmental toxicity screening test -

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

Number of animals 12 12 12 12

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

Absolute organ weight
Brain(g) 2.200 = 0.066 2.240+0.070 2.193 +£0.078 2.235+0.081
Heart (g) 1.504 £ 0.173 1.464 = 0.196 1433£0.115 1403 £ 0.119
Liver (g) 13.891 +2.222 13.664 £ 1.896 14.575+ 2.256 15.398 + 2.655
Kidneys (g) 3.329 £ 0.358 3.216 £0.313 3.084 £0.446 3.168 £ 0.280
Spleen(g) 0.748 +0.104 0.715+ 0.082 0.703 +0.123 0.790 £ 0.128
Adrenals (mg) 57.8+£6.2 60.3 +10.0 60.3+86 62474
Thymus (mg) 299.8 +-52.6 276.1 £ 654 271.7+532 282.2 +£100.2
Testes(g) 3.234 + 0.550 3.280 +0.236 3.191 +0.308 3.442+£0.245
Epididymides (g) 1.233 £ 0.205 1.243 £ 0.061 1.271 £0.120 1.301 £ 0.098

Relative organ weight
Brain (g%) 0.432 +0.043 0450 £ 0.046 0.437 £0.033 0.452 % 0.042
Heart (g%) 0.293 +0.021 0.292 £ 0.019 0.286 +0.018 0.283 +£0.018
Liver (g%) 2.698 +0.199 2.717+0.181 2.889 + 0.244 3.063 £ 0.230**
Kidneys (g%) 0.651 £ 0.049 0.643 = 0.053 0.612 + 0.041 0.635+ 0.038
Spleen(g%) 0.147 £0.019 0.142 +0.016 0.139 + 0.020 0.158 £ 0.019
Adrenals (mg%) 11.320 £ 0.859 12.008 + 1.597 11.998 +1.305 12.512 + 1.032
Thymus (mg%) 59.102 £ 12.036 54.784 & 10.731 54.043 £ 9.930 56.000 =+ 16.133
Testes (g%) 0.639 +0.131 0.658 +0.063 0.638 + 0.083 0.696 + 0.079
Epididymides (g%) 0.245 + 0.054 0.250 £ 0.030 0.254 +0.027 0.262 £ 0.027

Values are expressed as Mean+S.D.

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

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

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

Number of animals 11 11 10 11

Body weight (g) 309.1£199 311.5+21.5 306.9+18.2 308.7 £ 21.6

Absolute organ weight '
Brain(g) 2.051 +0.107 2.029 £ 0.053 2.051 £ 0.062 2.013 £ 0.066
Heart (g) 0.922 +0.042 1.005 + 0.132* 0.980 + 0.051* 1.024 £ 0.135*
Liver (g) 9.694 £ 0.746 10.659 =+ 1.004 10478 = 0.929 10.721 £ 1.210*
Kidneys (g) 1.968 +0.134 2.022 £ 0.14 2.010%0.145 2.015+0.178
Spleen(g) 0.613 £ 0.098 0.625=%0.110 0.673 = 0.103 0.838 = 0.119**
Adrenals (mg) 71.8+8.3 805+ 11.7 71.3+£7.0 79.0+10.8
Thymus (mg) 2196+713 223.1+773 196.8 £ 60.7 200.3 = 51.6

. Ovaries(mg) 106.3£7.3 106072 106.8 £12.7 109.5 £ 10.1

Relative organ weight
Brain (g%) 0.666 = 0.053 0.653 £ 0.041 0.671 +0.034 0.655 =+ 0.053
Heart (g%) 0.298 £ 0.017 0.324 £ 0.010 0.319 £ 0.018* 0.330 £ 0.036*
Liver (g%) 3.140+0.213 3420+ 0.166** 3413 £0.215% 3465 £ 0.206%*
Kidneys(g%) 0.637 £ 0.043 0.652 £ 0.053 0.655 + 0.043 0.655 £ 0.042
Spleen(g%) 0.196 + 0.024 0.200 = 0.024 0.220 +0.038 0.274 £ 0.038**
Adrenals (mg%) 23.252 £ 2416 25.780 +2.796 23.226 £ 1.744 25.562 £ 2.662
Thymus (mg%) 70.383 £ 19.754 71.106 + 22416 64.247 £ 20.346 65.323 £ 18.878
Ovaries (mg%) 34.480 +2.896 34.155 £ 2.995 34.797 £3.513 35.598 £ 3475

Values are expressed as MeantS.D.
Significantly different from 0 mg/kg group (*p<0.05, *p<0.01)
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Table 7 Histopathological findings of rats treated orally with methacrylonitrile in combined repeat dose and
reproductive/developmental toxicity screening test i

Ttem 0 mg/kg 7.5mg/kg 15 mg/kg 30 mg/kg
<Male> '
Number of animals examined 12 12 12 ) 12
Organ:Findings Grade
Glandular stomach:Erosion + 0 0 0 1
<Female>
Number of animals examined 12 12 12 12
Organ:Findings Grade
Glandular stomach : Erosion + 0 1 1 2
Spleen:Hematopoiesis, extramedullary ~  + 1 0 3 ‘ 7*

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

Table 8 Influence of methacrylonitrile on reproductive performance of rats treated orally in combined repeat dose
and reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5 mg/kg 15 mg/kg 30 mg/kg
Number of animals examined 12 >12 12 12
Number of pairs mated 12 12 12 12
Number of pairs with successful copulation 12 12 12 11
Duration of mating (day, Mean£S.D.) 23+£08 29+09 29+11 3.5+36
Copulation Index* (%) 100.0 100.0 ‘ 100.0 9.7
Number of pregnant animals 11 11 10 11
Fertility index ® (%) 91.7 91.7 83.3 100.0

a) (Number of pairs with successful copulation/number of pairs mated)x100.
b) (Number of pregnant animals/number of pairs with successful copulation) X100.
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Table 9 Influence of mefhacrylonitrile on developmental performance of rats treated orally in combined repeat dose
and reproductive/developmental toxicity screening test

Item 0 mg/kg 7.5mg/kg 15 mg/kg ] 30 mg/kg
‘Number of pregnant animals 11 11 10 11
Number of implantation sites 152+1.7 157+13 158 +1.1 16.0+2.0
Number of pups born 145+1.7 144+22 150+16 145+23 |
Delivery index* (%) 96.0+7.2 91.5+12.8 94.9+6.5 91.2+106
Number of live pups 145+17 14.3+21 150+16 136 +4.3
Live birth index® (%) 100.0+0.0 99.5+1.8 100.0+0.0 92.0+246
Sex ratio (Male/Female) 1.21 +0.62 0.83 +0.30 1.09+0.44 1.00+0.61
Number of dead pups 0.0+£0.0 0.1+0.3 00+0.0 09:+27
Gestation length (day) 225405 226+05 ©228+04 22605
Gestation index® (%) 100.0 100.0 100.0 100.0
Nursing index® (%) 100.0 100.0 100.0 100.0
Number of live pubs onday 0 145+ 1.7 143+2.1 150+ 1.6 136 4.3
Number of live pups on day 4 145+1.6 14.1+20 14.7+£15 136+4.3
Viability index* (%) 99.5+1.8 989+25 98.1+3.1 100.0 £+ 0.0
Body weight of pups (g)
Litter Day0 98.14 + 961 86.65 +11.61 99.51 £ 8.17 91.38 + 27.56
1 107.27 £11.26 104.83 +12.08 109.18 £ 8.54 100.35 =+ 30.07
1 15144 £13.34 150.61 + 15.98 154.09 = 13.99 143.23 £ 42.32
Male Day0 6.99 £ 0.68 7.00+0.53 6.90 = 0.63 6.91 £ 0.55
1 7.64 +0.85 7.66 £0.82 7.55 £ 0.76 7.58 +0.79
4 1080+ 1.25 11.09 + 1.46 10.99+1.24 11.05+1.31
Female Day0 6.60 + 0.63 6.68 +0.57 6.50 = 0.53 6.60 = 0.53
1 7.23+0.74 7.32+0.78 ) 7.14 £0.73 7.27+0.68
4 1031 £1.12 10.61 = 1.31 10.22 +£1.25 ) 1040+ 1.17

Values are expressed as Mean+S.D. .

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

b) (Number of live pups born/number of pups born)x100.

¢) (Number of females with live pups delivery/number of pregnant females) X100.

d) (Number of females nursing live pups/number of females with normal delivery)x100.
e) (Number of live pups on day 4/number of live pups born) X100.
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N-(BIWKRFVRAFNV)-NN-PXAFV-1-FFHFI =T L0MET v 2B RERSER

Reverse Mutation Test of N-(Carboxymethyl) —N,N_dimethyl—l—dodecanaminium,
inner salt in Bacteria

E3 )

N-(ANVEFYAF V) -NNTAFN-1-FFHF3I =
% K22\ Salmonella typhimurium TA100, TA1535,
TA98, TA1537 8B X 0" Escherichia coli WP2 uvrA/
pKMI01 % iV BB R REGE SEil L7z,

FRABROFERT b L ICARERTIE, S9 mixJEHF
TOTAL00, TA15351278.1 ~ 2.44 pg/plate (AH2) D6
H&, WP2 uvrA/pKMI101 i3 156 ~ 2.44 ug/plate (73 12)
DTHE, TA9S, TA15371339.1 ~0.610 ug/plate (A H:2)
DTHRREE, S9 mixHFET D TAL00, TA15351 313~
9.77 pg/plate (& H2) D6 HE, WP2 uvrA/pKMI101
2500~ 39.1 ug/plate (A H2) D7HE, TA98, TA1537 i
625~9.77 pg/plate (BZH2) DTHEX FNFNEEL
7z,

2EIOEAREBEOZER, SO mixDFEIIIPDLLT, v
THOBEKICE VT DB (RE) MBED 2EL %R
THERER U= —BOBEMIRD bk o7z,

UEDHERER»S, N(ANVEXIAFN)-NN-Y 25
W-1-FFAF =T L3 FABBRREBWTERR Y%
B3 (k) L HE L.

Hik
1. FX ME%

A7 A= T7 REFBN. Ames#i% X 1 198345 F 27
B2 AF L 7z Salmonella typhimurium TA98, TA100,
TA1535, TA1537 V8 X (A4 47 v & 4 Biget >
% — X 019974 9 F 18 HIZ AT L7z Escherichia coli
WP2 uvrA/pKM101 2 5H#k % FVva7-. 7 X PRI
HEBEEBRICTAF VAN EF Y F(DMSO: FHEibe) #
Mz, 02 mLE¥2/RFFLTCRIATAR - TR
TR Lk, BIERET-80°CU T ICBERE
L7-boznfER Lz Cho@ERET7 I BERYE, %
SR, BER, RS CORGEHEY T BN
R, BHEELTWLEZ L3 HEL .

2. FXMEMOFIEE

LERHABEI22.5 %==2— hJ L b 702 (Oxoid
Nutrient Broth No.2, Oxoid#L) E# % 10 mLo7EL, <
NICHRERTF L -ERBEREMBAEL 20 LEEEL
7. 3TC TR RIIRERE L /2%, BEMTHAVTHE
BEZHEL, £EEAIXI0/mLUETHS I & ZHDR
L7,

104

3. #wEME

N-(H VKXV AFNV)-NN-DAFNV-1-FFHFI=
7 h (T MES3047, TBE (ER)RME) E, ME27.1
BOMHEBEREAERTH A, BEWEIIERRFE TER,
BEXCEBHREBTRE L. ERRTHR, BRAERYE
AN LRER, REECHETI 2 o7,

4. WERMEBRDREH

ESEAOW. AERETH) * AV CESHEOR
WeAR L2k, RABECTHEREBICERERRL, &°
PICHEBRIER L7z, SBRWEOFEICRL TiIMER
H(271%) EER L7

5. BElExdEEmE
EUNBYEE LTTEOD DT HWT. BBy
BEEE, 00 LOMEOBEICHAREL, -80°CUT
HEEREL-bORFEA LS.
AF-2 © 2-2-7 VY V):3-56-= b E-2-7 ) V)

FIZYLFT IR FoesizE 1)
NaN3: 7I{tF ru oL FIefigET %)

9-AA D 9T I/T oYV UIREEE
(Sigma-Aldrich Fine Chemicals)
2-AA L 22T I/ TV NIy (RAMETE)
NaN; i3 DW iz, # DMiidDMSO IS L7-d D% fE
HL7.

6. M L U'S9 mix DAL
1) by 77H-

T3 EKERE LT, BEAEEvT0.5 mmol/L
D-¥'4 %, 05 mmol/L L-B AF T Y IBEKBW (TN
ETAIA)EAIZ05 mmol/LL-+) 77 7 YKEHR
(KBER)ZFEL, 22 5BRER, SEEICRE
L7z, #3AK100 mLicxt LT, $HKREX (Bacto-agar,
Difco#t)0.6 g, #ibF MU 7 AL 05 gDEETME, +—
LT TRE LESICERIYE, o7
BokBawx 1/108Mx TRAL, #45°CITRIERL 7.

2) BYIII—XAEXFEREH

7YATATAM-NE# (F V=¥ VBEBTE) %
AL, BHLAZ. 28, BH1Ld7-) 0BT TR
DEBNTH B,

B~ AT h - ki 02g
y VB —kiE 2g
DB H Y YA - EKIE 10g
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N-(BIWWERZ D AFIV)-NN-TZ AFIVA-FFHFIZI A

) BT VBT A 192¢g
AKEES R U UL 0.66 g
Fya—2A 20g
ER (FIREXRBA-30 A) 1bg

FO MmN ¥ — LV 1MH72)30 mLEHL TEDT
H5.

3) S9 mix
S9mix 1 mLH7 Y LTOMBECHREL, FHRST
HH R L7z,
S9* 0.1 mL
-t [ A AN 8 ;mol
LA ) Y b 33 ymol
D-ZNa—A6-1) VB 5 pmol
B-NADPH 4 pmmol
B-NADH 4 ymmol
F R U A=Y Y EARER (PH7.4) 100 xmol
HEBEK B
* EEAL7-SO(Fva—<)RERLE. 2089,

TBEOHMOSDRT v M7/ 3V ES — k5,6~
RV TSR BHRAKRS L CERELZFREI R — b
D 000XgE-L LIEFETH 5.

7. BEAE

REBIL TSV A v Far—Ta VETERKL-.

B L7 REBRE CHERYE BT % 0.1 mL, 0.1 mol/L
F R A=) VEEEEW (pH 74) % 05 mL B L UHE
B R 0.1l mLinz, 37°C 2040 MiIRESEE L. S9
mixZEEERBHEITIE, 0l mol/LF U TL-U >
EREE T O D IZS9 mix % 0.5 mLiL 7z, LA ¥
F¥aR—Yavig, Py T7A-2ml% EROREHR
CINZRAL, BN — AERFERER FICER L
7. BRLAN v 7K —HNEE L1,
RREdE L7z,

EREMEF AV TEECETRELEHE L, HERY
BIZX AHEROFELT /%, BRICIVERWE
DEBOEELHER L. V- EOBEREROD
S—HEEE O —h vy —TEH L7z, PIRERER
BEHABIOX IO L— 2 AL, ARBREE
HEIOEIMO T V- 2EBL, BHRUELZHERTA
zO2EER L. Tz, HBRYWEARORDY IZEE
WEWE GEE) B L UK EREORESBYE AV
T, WERYEEE L ABOBRIEL T ) BB TR 2.

8. HREROHERE

WERAOREREH/RT, S9 mlx@ﬁ,m Zh b 59,
BEWEREOEMIL b 2o THRERI D= —H

(%Z#Jﬂ*a‘) ARt () W RED 2 L CHEmL, &5

ZOEMIBRESZD SN LHA, YTEBRWE
oi%%ﬁl&%ﬁa‘%%l&)k#ﬂmtt. B, RBER
DYIEIC IFHEHEMFERIA V2o 7,

37°C T48kF-

EREUEE

1. FiEalee .
TR ER % Salmonella typhimurium TA100, TA1535,
TA98, TA1537 8B X N Escherichia coli WP2 uvrA/
pKM101 % Fv>T 5000, 1250, 313, 78.1, 19.5, 4.88, 1.22
ug/plate DTRAETEM L -HR, S mixDFEII»D
H5T, WFROBEKRICBW I ERERIU KD
BB SNhorz., T2, S9 mixFEEFT TR
TA100, TA1535, WP2 uvrA/pKM101# 78.1 pg/plate LA
k, TA98, TA1537 1 19.5 ug/plate A £ T, #HFETF Tid
TA100, TA1535, TA98, TA1537 D 313 pg/plate Ll E,
WP2 uvrA/pKM101 @ 1250 pg/plate LL L THE MR D
Lz, 235, SOmixDEELIPPLLT, WTho
WERMEMBERICBVWTH L — P ECIEBRYEED S
Nhdrol., (o TRRETIE, SO mixFEXFTO
TA100, TA15351% 78.1, 39.1, 19.5, 9.77, 4.88, 2.44 ng/plate
D6EE, WP2 uvrA/pKMI1011i3 156, 78.1, 39.1,-19.5,
9.77, 4.88, 2.44 pg/plate 7R, TA98, TA1537 13 39.1,
19.5, 9.77, 4.88, 2.44, 1.22, 0.610 pg/plate@ﬁﬁ%%, 3
F T »TA100, TA153543 313, 156, 78.1, 39.1, 19.5, 9.77
ug/plate D6 A, WP2 uvrA/pKM101 i 2500, 1250,
625, 313, 156, 78.1, 39.1 pg/plate D 7H=, TA9S,
TA1537 13625, 313, 156, 78.1, 39.1, 19.5, 9.77 ug/plate D7

iR o (R (0 3 D A

2. AHER

SRERDMER % Table 1, 23R L7z, AHRE % 20 ER
Lf:%*%‘% SO mix DFEIZLPDL ST, WThOEE

BV THRN(BE) REO2EL L2 RTEIFER
an=——HoEMIRD NP o7z. 72, SO mix

EJLTE T Tl TA100, TA1535D39.1 pg/plate LA £, WP2
uvrA/pKM1010)78.l pg/plate L E, TA98, TA1537 D
19.5 pg/plate LL 1T, HFF T TIETAL00, TA15359 313
ug/plate, WP2 uvrA/pKM101® 1250 pg/plate LA L,
TA98, TA1537 313 ug/plate L L THE B R D O 1
7o. B, SOmixOEFEREIZPPDL T, WTNOBER
YEMBEICBVWT 7L — b RGBSR bk
Doz, .

B, SO mixdERETBLIOEETIEB VW THEX
BARERICER LEREE U= —HI3, SERD
B BEOBEREEI KL LBLT, HL2IC2
BEBLTHEML, BHEOEREFRL..

DEDFERENPG, N(ANVKEFVAFNV)-NN-TAF
W-1-FFHF Iy A3 RRBRRCBWTERRRZ
Hawv (Bl LHELL.

B, N-(INVKEIAFV)-NN-TAFNV-1-F57%
F 3=y A FHRE R CIST U TER LI FLESE
g% AV REAREFRBECIBEORREISIRES L
Tw33, T/, BUMLEY T3 5 L-Arginine L-gultamate
YL, MEZHVAEREESRTREOERVHRE S
ncwb
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N-(BIWVEXD AFIV)-NN-FAFIVA-FFHFIZI A

Tabie 1 Mutagenicity of N (carboxymethyi) -N,N-dimethyl-1-dodecanaminium, inner salt in bacteria (I)

. Number of revertants (number of colonies/plate, mean £ S.D.
Wllt]h(-'t-)(o_r Test substance - D) -
wn:S 9011_1n A dose (ug/plate) Base-pair change type Frameshift type
TA100 TA1535 WP2 uvrA/pkM101 TA98 TA1537
123 13 84 T 19 10
0” 99 E 112; 9 E 1)} 95 E 89; 18 E 20)| 8 9)
113 +* 12)| 10 + 2)| 87 + 6)] 23 + 3| 10 5 + 1)
18 11
0.610 NT® NT NT %{1’ E . 1529; ﬁ g 11;
+ + 1
17 11
1.22 NT NT NT 17 E 18; 8 10
20 + 2)| 10 E + 2;
135 11 01 17 9
244 114 E 117; 14 E 13; 94 2 89; 18 E 17; 11 E 11
101 + 17| 14 + 2)| 8 + &) 17 + 1) 13 + 2;
. 100 10 72 18 13
59 mix 488 o ( 10m) 10 ] e I 18)| 10 12
104 + 3 1 + 1)] 95 + 4)] 18 ( = 0)} 12 E + 2;
% 10 - 97 17 g
9.77 117 E 110; 11 g 10; 86 E 91; 2 ( 18; 10 g 10
114 + 10 9 + 1) 90 + 6)) 16 ( + '3 10 + 1;
101 13 83 14* o*
19.5 99 E 103; 10 g 10; 75 E 78; 14* E 14; 12* 10
108 + 5 8 + 3)| 75 + 5)| 13* + 1 8* + 2;
391 or e 9 & o o
. : 84 9 0*
70* 2 + 9; 14* E + 4; 88 E + 11; 11* E + 2; 0* E + 83
0* 0* 61*
78.1 0* 0 0* 0)| 68* 68 NT
e BFE . BB LT "
71*
156 NT NT gg: E 68; NT NT
+ 9
126 15 104 21 23
0 108 E 115; 13 2 14; 9% E 97; 21 E 23; 16 g 18
111 + 10)| 13 + 1| 93 + 6)f 26 ( + 3} 16 + 43
118 9 24 17
9.77 119 E 119§ 11 E : 11; NT 22 g 24)| 24 19
120 + 1)) 14 + 3 26 + 2)| 17 + 4;
100 11 2% 24
195 104 E 105; 14 E 123 NT 22 g 23; 18 20
111 + 6| 11 + 2 24 + 1| 19 5 + 3g
121 10 101 23 17
39.1 129 5 120; 14 g 13; 101 E 102; 24 g 22; 19 18
111 + 9] 14 + . 2)j104 + 21 2 + 2 19 5 + ‘13
) : 119 10 %8 21 18
59 mix 78.1 105 g 115; 16 % 123 99 E 100; 25 23)| 24 20
121 + 9)} 11 + 3)| 102 + 2)| 23 + 2| 17 E + 4;
116 10 104 25 22
156 121 13| 14 ¢ 131 92 99| 26 ( 26)| 16 19
101 + 10| 14 ( x 2)| 102 + 6|2 ( =+ 1) 19 + 3;
63* 7* 100 21* 11*
313 63* E 61g 6* E 7; 101 E 98; 23* E 21)| 15* 13
51* + 9 0* + 2)| 92 + 5)] 20* + 2)| 13* +
2
9% 0* 0*
625 NT NT 105 E 98; 0* E 0| o* 0
94 + 6)| o* + 0) o* E + 0;
1250 T NT 2613:
N 79 NT
- 70* 5 + 83 NT
2500 T sgi
NT N 4 48 NT '
55* E + 83 NT
P Name AF-29 NaN,? AF-2 AF-2 9-AA®
t
Sg%?‘lF%f) Dosage (ug/plate) 0.01 05 0.005 0.1 80
mxi\—
Number of | 601 481 . |ue7 665 139
: 587 596)| 460 ( 471) (1039 1021)| 700 685)| 171
colonies / plate | 255 E + 842 ( = 113 858 E + 1553 689 E + 183 120 E + 1323
Positi Name 2-AA?P 2-AA 2-AA 2-AA 2-AA
os1tive
Sé:on_trt()iL ) Dosage (ug/plate) 1 2 2 05 2
- Numberof (1286 o B0 220)| o1 049) | 30 | 0
- 366) | 209 209
colonies /plate |77,5 ¢ 4 7g))| 241 E + 193 961 E + 11; 395 E + 263 202 ( =+ 73
a) Water for injection, b) NT: Not tested, c¢) AF-2:2- (2-Furyl)-3- (5-nitro-2-furyl) acrylamide, d) NaN;: Sodium azide
) 9-AA :9-Aminoacridine hydrochloride, f) 2-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 (IT)

Numiber of revertants (number of colonies/plate, mean + S.D.)

With (+) or .
witskéo&ti ; - é[‘gssét algb /s;iaaxltg% Base-pair change type Frameshift type
TA100 TA1535 WP2 uvrA/pkM101 TA98 TA1537
109 10 66 18 8
o 111 § 1063 7 ( 9; 70 E 67)1 18 17; 12 g 9;
9% + 7 10 (£ 2} 64 + 316 ( 1 7 + 3
16 11
0.610 ) N NT 18 17 10 10)
NT T 17 5 + 1% 9 (= 1)
18 11
S n WS S K
244 184 ( 104 12 11 gg 64 %57; 17 %(1) 11
: 107
100 ( =+ 43 9 E + 3; 63 (=« 1§ 17 5 + 1% 11 (£ 1§
; 117 9 73 21 8
S i 4588 101 uy| 9 9l 6 72)| 19 | 1 10)
114 + 9| 8 x 1) 7 £ 6)] 20 + 1)) 1 + 2
105 10 66 20 10
9.77 118 E 1093 14 é 13§ 68 % 663 17 § 183 8 E 9)
103 + 8| 4 x 2)| 64 + 2)| 16 + 2 9 + 1)
105 10 63 14* 7*
195 110 E 107; 8 E 9; 76 E esg 13* E 13g 9* s 83
105 + 3] 8 + 1) 65 + 7 1 + 2 g* + 1
73* 7* 74 10* 0*
39.1 78* | 717 7* 7l 71 70 7* 9) 0* )
79% (& 33 6* 5 + 1%‘ 64 é + 53 11+ § + 23| o* é + 03
0* 0* 48*
Sl I S N S B il
0 + + +
49*
156 NT NT 52%* é 49; NT NT
45* + 4
0 1%% 118 %% 1 gg 88 % 21 %g 16
1 1
110 E + 7; 9 E + 2g 38 E + 113 20 2 + zg 14 é + 2;
138 10 26 16
9.77 119 E 131; 9 2 9) NT 20 § 22; 15 g 17;
137 + 11 9 + 1) 21 + 3] 19 + 2
19.5 %8? g 104; ﬁ} E 14; NT %g g 223 Ef é 14;
' 104 + 3| 16 + 3 ' 20 + 2| 1 £ 1
126 13 87 24 17
.39.1 108 123 9 ( )| 90 83)| 19 2)1 13 15
135 + 4)] 12 (&£ 2)| 7 + 9)| 24 + 3| 15 + 2
. 130 11 94 23 15
Sggm - 78.1 124 126)| 10 100 92 90} 27 25| 14 14
( 123 + 9] 10 £ V| 8 + 5| 25 £ 2| 13 + 1
105 15 87 25 14
156 110 g 108; 11 g 12; 97 E 89; 23 g 23; 13 E 14;
108 + 3| 10 + 3 4 + 7l 20 + 3| 16 + 2
75* 6* 81 17* 8*
313 66* g 72g 8* E sg 91 2 szg 15* g 17§ 11* E 10%
74* + 5| 5 ( £ 2| + o)l 19% + 23] 10 + 2
- 95 0* 0*
625 NT NT 26 E 86% 0* E og 0* E og
77 + 0] 0% + 0 0* + 0
67*
1250 NT NT 66* E 663 NT NT
66* + 1
2 e 0 N T
500 NT NT 43 4 T N
36* E + 43
Name AF-29 NaN@ AF-2 AF-2 9-AA®
Sggiﬁ%f) Dosage (ug/plate) 0.01 0.5 0.005 0.1 80
mix (-
Number of 590 422 1059 588 149
: 695 ( 666) | 465 430) {1230 1209) | 639 626) | 141 150
colomies /plate | 75 | 66; 403 E + 323 1338 E + 1413 650 E + 333 160 g + 103
Name 2-AA? 2-AA 2-AA 2-AA 2-AA
Positive
control  |Dosage (ug/plate) 1 2 2 0.5 2
S9mix(+) 1042 199 1065 430 211
Numberof 17705 1175)| 200 207) |1026 1036) | 393 407)| 187 201
colonies / plate 2 ; E ; : E g E ; E g
1284 + 123)| 222 + 13)(1016 + 26) 397 + 20| 204 + 12

a) Water for injection, b)NT: Not tested, ¢) AF-2:2-(2-Furyl)-3- (5-nitro-2-Furyl) acrylamide, d) NaN,: Sodium azide
€)9-AA:9-Aminoacridine hydrochloride, f) 2-AA ; 2-Aminoanthracene
*: Microbial toxicity was observed.
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N-(BWKRFTAFNV)-NN-PAFNV-1-FFHFI =T 2D
FrA=—X - NARY —EEMEE VL EREARERER

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

e

N-(WWVEF T AFNV)-NN-VAFN-1-FFAhF I =
v hDEEMBICEREZTHEERENEELRL
W, Fr4=—X NARy—EEEHERE(CHL/IU) % A
WTHBAREERRLEMRL /2.

WP ENGHRROERET D LI, EFHALEED
SY mix#E7E T T 300 pg/mL, S9 mixFEFEAE T Tid 200
pg/mL %, FEEAEREE O 24 B EALE T3 150 pg/mL %
BABEEEE LT, AE25 ug/mLTHEET OXK
EBL, F/, ERMBEDOU4RELETIE, 50 %L
FOMBETENH L R T AROBERICBWTHFTITE
hrollze, 150 ug/mLx BEBREE LT, &£Z10
ug/mLTOREZREL, BMARELERL.

SRR ALEEE O SO mix FAET B & °S9 mixFEFET
L I EFLEEUBRLEO VT HOLERICE
WT b, EBEAOEERE PSR BBEEIES
%EFTH 72,

DEOHRLY, FEEBREGT TIEN-(IVKRF A
FNV)-NN-PAFN-1-FFh I =y nld, pafE
BrBHREL(BE) LERL.

FHik
1. {EA LR
KERBENS AF (20034698, AFE ML 144,
BRI LEFr A =2—X - NARY —fEED
CHL/IU#Ra %, M4 BB CRERICH V7.

2. EEHROBFL

B#I21E, @M L 7474 MiE (Invitrogen Corp.,
Oy bFEF 353445) % 10 vol%mmL 724 — 7 W
MEM ( H 7K 838) 55| & F 7z,

3. HEERH :

2X1I0MED CHL/IUMR Z, $EEBE mL & AN7z7 1 v
3 2 (%6 cm, Becton Dickinson and Company) IZ# %,
IT°CHCO A ¥ F 2= —(5%CO,) N T3 HHEFAIRE
L7 '

MR, ORFELBETE, SOmixFETELT
FHEET CTHERWE T 6REREL, 0%, Firsk
BRTELICISHEERE L. EFABETIE, BB

- WE % 24 BFREERALE L.

4. WEME

N-(WWERF TV AFNV)-NN-TZAFNW-1-FFHFI=
ATy MES: 3047, BECGER)RM) X, FE27.1
BOWEBBRBEERTH S, HEYEIIERET TR,
EXT TERESRICRE L.

EBRKETH, BEAUBRWELOW LR, £E8C
BB o7z,

5. WERMEBRROAH
BERYEAREE, ARARLL:. HBRWEOFEC

LTI, MEBREQTL %) EERL-. BIIEEE

EWR(KESETE, oy MES: K3K9%) 2 vz, #
BB v RIEICBRE L TERELTHREL, DWTERERE
BETHEXAFRL CREDBREOHBRYERSEE xR L
7o, WERMIEREIL, TRTORBIIBWIEERD
10vol% 2% X H 2z 7z,

6. FEATIETEINEIE R

REAREERBRICAV AR E OMBIRE 2 RET
5720, WERME OMBEREIC RITTRE LTI,

SREEREEOSI mixFETB L PEELET T,
B L < 50~500 pg/mLDEELHFATTIREY, R
0D 24 B AL I TIE 12.5 ~ 200 pg/mL O REEHEIFE T6ik
EEEARELY. HBRWEOCHL/IUMM I S 518
FEEPRIVER I, IMMERETERZ AW C&HEOMBz 580,
Ptk (B M RECA§ 2 BT EEEL b o THRIEL L
7o, TOMBEHEENO % EFRC2HEETEAERA L
D50 %OMBEENHZ RTBREXER L. 20&
B, 50 BAIFTHAENIEIRE 1, ERELEED S mix
FIET T242 pg/mL, S9 mixFEFELE T TL46 pg/mL, B
FRALIRIE ) 24 BERELEE C 107 pg/mL Cd - 7z (Fig.1).

7. EBREOH

MR EEPHRROKEREL D LI, ENELEED
S9 mix#E7E T C 3300 pg/mL, S9 mixFEFFLE T Tid 200
pg/mL %, FEEAIRE D 24 BERLE T3 150 pg/mL %
LBAREEEL LT, BNE25 ug/mLTHRETORE
FEL., T/, EFRMEBEED24RERMETIE, 50 %L
L OMBEEIE R THEOBERIIBN TN TE
o lziw, 150 pg/mL 2 BEREL LT, A£%10
ug/mLTORELREL, EMARETEREL 7.

BT EEES LT, SRELEEDS) mixFETT
i, R¥V(AEV (R IL%, vy v &5
GGO1) % 20 pg/mLIEET, S9 mixFEHFEAET TR, <A
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100

-o—treated for 6 hr without 89 mix
—e—treated for 6 hr with S9 mix
—3-freated for 24 hr without S9 mix

B [22] [0}
O o o

Cell growth (% of controt)

N
o

0 100 200 300 - 400 500
Concentration {pg/mL)

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

FeA YU CHRFIREETE, Uy FES 413ACF) %
0.1 pg/mLIBET, ERMBEETIE, <4 Fv42VC
%0.05 ug/mLIBETEAREL 7.

8. FBMMEREHE
RERTOEMEIC, aVe 3 FEEREED0.1
pg/mLiZR 2 X IET A4y 2 OERBISME 7.
REPEADERIIFEIERIE > Tiro /2. A5 4 FER
BETF4 v a0 S 2B U7, fERLUAERE,
3vol% ¥ LI T200H%m L.

9. RBIEMT

B L7254 FEEADI B, 12074 v ¥ahb
BONZATA FRABEHEFS POV E)ICa—F
L LREETHIT L, RBEOSITIE, BARBELER
B4 - HABYRABSBHS(MMS)VIC X 3 508HEC
HESNTITV, REEED SV EEIER O, 5
B EOMEREBIUF vy 7OHE L EHEHE
(polyploid) DHIZOWTEEL R, Frv 73 ER
I gD ol 1, BEETS L OB
IZDWTIE 200 DA BT EMBE o L7z 72720,
EARILIEE 24 B2 B AL OB MAERD 120 wg/mL T, 1
B178ME (£ 71 v ¥y a84fld L UUE) o T EHE
Lo hidror, 7z, EEELEESO mixFE
FTD300 pug/mLO—FDF 4 v 2 TlIMlaENIC LY
BRIV ELREROSHRTHBEIBRONT, O
FA FEEREZSHORGELLBAA L0, 1810048
DGR D AHH L7z, EHEAAIERE 24 BB
DOARREED 150 pg/mL B X UBINEKERD 130, 140, 150
pg/mLOWT 4 v ¥ 2 o LERIIOWVTHH
BRICH O E A IR L7z,

10. ECER&HTE :
Fetxt BEEE, FRMEXTEREER X UHBRYEMERE IOV

110

TOSHRERIL, BELHRE, BERFOBELE,
BEHMBOBIIOWTEE L, EROELRHEHKIC
AL BERWEORGEEEFIRMEICOVTOHE
i3, AELIDHEREICE Y, REEREEZET LM
FADFEBEDTS %A & B2, 5 %L1 E10 % il % SEk i,
0% EzBmHE L.

11, MMEEIETEOEIE _
Zeta RERVER L Rl — DT~ TV Ic BT 5 %

BisE L7, EARVESIN IS L 2R 0 — R 2 R L,
MmEREHE S CHife 2 BH B L 72.

BRELUVER
R ELEE I X 5 REBESITORER % Table 11CR

L7 NOEVEF S AF V) -NN-Y A FN1-FFH F

IZUALAEMZ TSI mixFETE L UIEFEAT C6EH
ML 7z, WTNOHBYENEFEICBWTH, ok
MEREHRE L UEEEMBORBEREIZS %XH
THo7z. .

ERRMEEC L D RBETIT O R % Table 2(FHR
BX) B X U'Table 3GEMBABR) {TR L7z, N-(F AV RFY
AFNY-NN-DAFNW-1-FFAF I =2 A%N2 T24
BRRTERALEL L 72, WIhOWEY HMERIIBNTD,
FEAEERE DB L UREKEMR O BIEREILS %kR
THo7-.

D EDO#RDP S, N-(ANVEXFT AF)V)-NN-J 2 F
V-I-FFAF Iy 2 3ABBREGHTICBNT, &6
BEEFFERL2WVERR L.

B, EUILEW TH A L-Arginine L-gultamate,
Glycine, Isoamyl formate, L-Isoleucine, Methyl
Acetylricinolate 3 £ "'Monosodium L-aspartate ¥,
EHEEEFTRTREDERPERE I TWEY,

SCHR

1) BARELEEE¥S  WABYWRBRSHEGE):
[MEEME I L 2 RaEEET PS5 X ] BHEEE,
H51(1988) pp. 16-37.

2) HRXeE(EE). [RefkEF BT —v£]
199848, TV - 74 - ¥ —, I (2000)p.62.
p.261. p.289. D.294. p.322. p.343
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S 4 Correspondence

REREFELE . KREREH Authors: Kazunori Narumi (Study director)
i SEMEME B —R, BE %, GEHT, . Kazushige Hori, Hitoshi Saitou,
f RERE, BIBEX, BRELT, Yuko Ishige, Akihiko Kajiwara,
é EEENTT ERKILTF Emi Takashima, Akiko Kiyonari,
; B AL R R AR B ERRFER Mikiko Takahashi, Hiroko Nagatomo
§ T314-0255 RIREMMETENIL 14 Mitsubishi Chemical Safety Institute Ltd.,
2 Tel 0479-46-2871 Fax 0479-46-2874 Kashima Laboratory
! : 14 Sunayama, Kamisu-shi, Ibaraki, 314-0255

Japan

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

‘ 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 Cell Number of Number of Numbef of v Jud o
Gmup‘ Concentration S? exposure growt cells structural aberrations cells w.1th Number polyploid» Judgement
(ug/mL)  mix (hr) index analyzed aberrations of gaps (%)
(%) ctb cte csb cse frg total (%) - SA NA
Vehicle? 0 - 6-18 100 200 0 00 2 O 2 2(100 -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 O 5 ~5(258) 0 0.0 - -
175 - 6-18 46 200 0 01 0 O 1 1( 0.5 1 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 5% 55(27.5) 0 0.0 + -
Vehicle® 0 + 618 100 20 1 01 1 0 3  3(15 0 00 - -
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 O 3 3( 1.5) 0 0.0 - -
250 + 6-18 59 200 0 2 0 1 O 3 3( 1.5) 0 05 - -
275 + 6-18 41 200 0 31 0 O 4 4( 2.0) 1 1.0 - -
300 + 618 6 0 0 00 1 0 1 1( 1.0) 1 10 - -
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

SA:structural 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.

c)Judgement was doné on the basis of criteria of Ishidate et al. (1987).
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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 Numbe‘r of, . - judgement®
Group ration exposure growth cells structural aberrations cells with Number  polyploid
index sberrations  of gaps (%)
(pg/mL)  (r) . analyzed
(%) ctb cte csb cse frg total (%) SA NA
Vehicle? 0 24 100 200 1 0 1 0 0 2 2( 1.0) 0 0.0 - -
Test Substance 50 24 68 200 3 1 1 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 o0 1 1 0 0 2 2( 1.0 0 00 - -
150 24 30 Tox
MMC 0.05 24 N.D. 200 12 3 2 1 0 4 49(24.5) 0 0.0 + -

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

SA :structural 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 Chinése hamster cells (CHL/IU) treated with N-(carboxymethyl) -N,N-dimethyl-
1-dodecanaminium, inner salt for 24 hr without S9 mix (additional test)

Concent- Time of Cell " Number of Number of Numbef of . - judgement®
Group ration exposure EPOWtH cqpig structural aberrations cellswith  Number polyploid
(ug/ml) (o) 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 01 1 0 4 4( 2.0) 0 0.0 - -
120 24 47 178 0 01 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 56 2 0 0 7 66(33.0) 2 0.0 + -
Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse:chromosome exchange (dicentric and ring),
frg fragment

SA :structural 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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NHWVEELYRAFNVINN-DPRAFN-1-FFHFIZT 60Ty FERAVS
ARG - AEREFEEGHR

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

L3

N-(HWEFY AFNV)-NN-JAFN-1-FFHF 3=
YOI A NVEFR IR A CROWMEFEEERT, M
HETH, 1EHER, Yy o —, BER, 2BA + 8
HEOBLVWAFETHERHINLTWEY, EWFERE LT,
OECD TG423 THEM L 2R A% 512 &L 2 2 HFHAR
Tld Category 4 (>300-2000) I & /-2, L L,
FEHRSB L TEBREEFRICOVWTOHMRIL W,

N-(ANVEFL AFNV)-NN-ZAFNV-1-FFHF+ 3=
7 L% 10, 6038 & 0300 mg/kg/dayDHETSDR T
v M (IBMEEE 12T, M2 T54 Ve e L TR
BEB X UF300 mg/kg B 12 & 50T % 800) 222 ECRT 14 H &
LRMERCHII42HE, MIEE SR ECHET4
H, Y774 3L RARIC42BMECERE
NEORS L, RERSEED L UCERBEEEE IOV
THeET L 7.

1. BRE#RsHY
TR0 B L U238 K141, HEISHES
FITWTFID 300 mg/kgBETRO LN, HEFERED
R, BEDBICERTAEME LT, SHETIERBH
BORE, Baits L URER, ABFRETCRETEL
EaEEK, AT, A, CEBEAEEMRIRE,
UH AB L UHETREDOKIES300 mg/kg BEDMEHE TER
bbohiz, F72, BEORMELEOERES LUER L
BB, BHoSELERAFEL608 X 7300
mg/kgBHEOMMETHD b, MBEEERETH,
REZFZOBEMATI00 mg/kgBEOMHHE TERD 57z,
HFSHETRO O N2 A OEERAMIZE D
HETHh, SN THHREREIEDS H IR
LTwhbZehs, BEEREZERL TSSO L HETS
nre.

2. ABERESH

EHERBTIHEOR LIS, ERABOEE, H
BERBOEL, %6 TICHREEROET H300 mg/kgh T
RooNhiz. 2oft, BB TIERL, TBXR, K
E, SHRE, B, BREB IUERE, FAERETRE
i, FEROLHERE, AER, —BRKE, KEBX
UHIBDO VIS (ZHREBEYE I ER T 2 RLERD 5
nNihroiz,

DEDOEREDPL, N-(DVKRFY XAFIV)-NN-JXF
W-1-FFHF 229 A ORFBRESTIZBIT 5 XER

5HEMICHETAESEMEIIMEL S 10 mg/keg/day, R
BEEEHCEILIESBHEIHREY T300
mg/kg/day, MBEBW L L CICREY TIE60
mg/kg/day & E 2 55,

HiE

1. HBHY

N-(BVEXYAFNV)-NN-TIAFV-1-FFHF 3=
vA(TEE, BFE), gv bES3047, FE27.1 %3,
AWM= FVAES0.1 %, BB E65.8 %, EEERS
70 %%EBTHERHEKTH L. BEBEYWERZR, B,
FREFRCTREL, ABHRPEETHS I L2 HR
L7z, BEEOFEBICIE, WERWEOBEMES OMED
211 % THAH I b, IEEDITHEXFEL, HRE
(AAEBFES K, KEHEETE)ICERIE. &
Bl ORBRME0REET RS EGCAE®IAM
BETHAIEEHER LT, HEHERIKEIMTLEET
BB - BREFAGT CHREL, WREETAMLR
AL, 77, FMES L OCRRFEEBCHRS SO
IR EIREFREBRELION NI H 5 & FHERL
7z,

2. HERTM

BRFvy—VA - Y= (BEREERR) 2O AF L7
HDOSD%T v M (Crj:CD(SD)IGS,SPF) % 5 H itk -
BE L7z, 0% BIb% ik Lo —BIRE, <5
CHEEHEESE 7THESREL, ER0R2VEMERERIC

L7z, "SRG B CAERNEEAMBEICLY,

1357 ) MERI2ITICE) T 72, 512, MY 55
4 NE (BI1RENY) & L T BBEED X UM300 me/kg BiC
ES5EOMEEEML7. BEHKBHOERITHREE 9
B, AEHFEIIES18~381g, MA197~250gTH -
7o, BE-BMLEEZ ECAATHEEZELT, BE
22 + 3°C, MMHEREESS £ 20 %, BEH6~20E/F, B
BH12B5R/H (7:00-19:00) ICEBERE L -EHEE %2 EH

L7 BMEEICE, R - HEHB TR CHERA

FUYVAES) FTIFAREREE - V%, ik - FHAB
BEBRBWAKE(RN—F v 7, BEFY—NVR -V
N=)VEREWRY H—FRA—- Ry -V ERAL-.
REAM G HEE 1, WEARLE, wE - B
Bz a&bZ2oMoMBEIEToONELL. Bl
F— b7 L —7HE Lo EERE Y E B E & (CRF-1,
AVTYENVERTE)E, 5um®D 7 4V 5 —iki#ez,

87

-334-



E?E?ﬁ’a‘-%’lﬂ - ETERAESUHEHR

ARG L 7oAl % B B S 7

3. BEESSIUHBEFE
BRERBIIAERERBROBRESZCRE L. T
hbEEWE %0, 30, 100, 30038 & UF1000 mg/kg
ORET, 1HEMESIENSDEZRT v MC14BEKE
BEOHRS L7z, F0=21000 mg/kg B DM 2H] TIE
TT5%, &5WIIBEHBRH S N7z, 300 mg/kgBET
LTRSS HEHE DB, FRIMEREDEKMESHE, 715 DOKE
BB WIERESHEEICHED bR, 308 L U100 mg/kg
BETRHEREDEICERTAEMERD OGN o/, Z
NOEDERB L URKBROBSPHEZEL, TXRBRD
EREIIAL I 2ERERSTFEEINS300 mg/kg &
L, BT THAER60 mg/kg, BAEIZL0
mg/kgD3BEFREL. T, BER(BXERFHE
SRR DA ERST DT BEET Rz,
BEBERIIEOLE Lz, 58IV, BITKE
BT 14 HE B & OSEHIME % & CHRATA £ ToEH42H
M, MIIKEA14 BB, XEHE, SEHFS L US
WERTHBL4HITTE L. DL b o o idE%K
MBFEFTE LA 28, Y7 I 4 FEIIREII TH
THERBICL2BHEERS L. /2, 3BE L300
mg/kgBHEOHESIEB L UHEEOHY T4 KRS
TCid, &SR T#14 BE OO 2R 7.
BEOBIZF 7o yBEY U FERAWTCLIALE, ¥
BRI EIRORS Lz, #5REE4ml/ked L, E
ERHICHEIE L EECE S TER L.

4, RERESEHICET 8= - HEIEE
1) —fRIRRE

EflzowT, £, MR, THErREGB L U%R
S%CBHHEL/-. OESHYWE 1B 1EFRIFICEHE
L7

2) frEmes

HEHEEBICOWT, FMLERBE (-0 —VA,
NYFYY TR, =T 714—-VETOBE) %, ¥
SR EIIC1E, wE5SHABRE1IE/E, wTnbFE
AT o7z, MM E b EBOIL A EK L, BT Gl
3t s RiniE, BA)BLUCEREGOHE Y, £6
BOFBRIZIEATo 7. BABT IV T4 —RF =
(DPS-5), H%E88 213 SUPERMEX (£ T #4#) %
WTHIE L7, B5HEPORECHEYEORENR
PUBELDED Sz h oz, EELHEORIEE
fTThiahoiz.

3) HESLUELEE

HETIIEEL, 4, 8, 15, 22, 29, 36, 42B X U43H,
EHICHEREESY TIIES0B LU RICHEIE L. 1
HFI4 VEMIEHEE EROEECEE L. BTIE
1, 4, 8BXU15H, KB LZMIIIFIR0, 7, 4B LUV
20H, S L-HMIIEEOBL U4 ICBIE L7, B
B, REPHHMzRI4FENE CHllEL, SHEHE

88

DIEH72Y D1HFHEEELEH L.

4) MEERE

HCTIHEL2H, ENESWBLUKBY 751 M EY
TIIE56H, MTIME4RIC, SEFHWE Tkl
EL YA, BEdREY (RMEW) 1L, HIX5
B, HOEEYWSB L UMY T 54 FEIZLs, Mits
HHDIEIIZSBIE Lz, Zhon8ilt, 4~V 5 —
VF N Y ADBEERKRSC L BBET T, BARBIRE
DERIM L7, P L-MEEBAVCUTIRTEE ZE
EL.

EDTA-2KIZ & W HURELE L, RifnBRkE (BRIRILL
BIRFTV—HF—FCMiE), ~NEFOV  EBE(IT Y
AMANEZFUEVE), AT b2 Yy MEGHRIERET
RV —HF—FCM#&), WARMEKB(RNAZEIZLS
V=% —FCME), /MR ERIR LB R L — -
FCM#), Smek# (BEFEEERICLZ -9~
FCM ) * 418 B BBy M 3kA 9745 (ADVIA120, /34
IV AT 4 HN), BIBKE S (Wright Jef BHER)
% I AR A B Bh 442 8 (MICROX HEG-50, HEG-50
VEF A 2u )5 FWTHELR. /-, BEERILF
BiRiERER (MCV), FHRMEKMEEE (MCH), F
YR BRI FikE (MCHC) 2 &l L 7. M D—E
£32w/%7 ZYBEF b U AKBE CHERLE
L, BLAELTEN-AEFHVWT IO b ¥y
BECPT)BLUERELES PR R T5AF VEH
(APTT) (t#ELME FR) # MRERE B HSHEE
(CA-510, YA Av Z A)EHWTHEL:.

5) IMEELFERE '

EHESS B IR L oM 0—8 F FiR - EXTTH
NLEHBERRLAML, BONMELTACTUT
DEHEREL .

GOT 3 L U'GPT(UV-rate#: (JSCCH BIE)), y-GT
(y-Z V% 3Ivp-=bo7=) FHEEE(SSCCHE
), ALP(p-= b7 =)V YEEFEERE(JSCCHE
%)), BREYY VY Y (BRE(BODE)), REEHE (BE .
-UVi# (Urease-LEDH#)), 7 V79 = (BXE
(Creatininase-POD¥)), 7 Va3 — R (BE-UVE
(HK-G6PDH&)), I L X 51— v (BEE(CO-
HDAOS#)), MU Z ) +5 4 F(BEFE(GPO-HDAOS
®E, Uk Y YEEE)), BEH BiuretE), TIVT
IV (BCGH), A/GEHEMBREBEBBLIUTVTIVEVE
W), ATy A (0OCPCE), EHY VvV (BEE
(PNP-XOD-POD#)), FrU L, BT LBLUY
O— (44 BREWE) £ HBHHTEE (TBA-
200FR, RZE)* AVvCillzE L7z,

6) HORBE

HIZDOWT, B38HDESHICERERSIEOHER
RRIL, pH, BH, FVI—X, 7 Fo; EUN
Yy, BBy udy ) —# v (BEBfE, <ILiq
AF A4y TR ISNAII AF4 H)V) % HENRSHEE (2
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N-(BIWEXDAFW)-NN-ZAFIVA-FFHFIZT L

WoF w7100, N4V AF4 AL DEIE L.
BB EOFENELNIEFRDO N o727
¥, RibE, ERRTHWRE, OESYORREE
fFhhholz.

7) HEFBE
MEHEEBIIOWT, BEBEIF AR Y=V F YT
LAOREEATRSC L 2RET T, EAERODE - Hun
T L) REF S THRY L. SERASYOS B, I
WEREONZEY & B MRS (EE - 774+
s Ok, OFE, PR, BR, BT, MR, B
B, BEBLIURRELEAOEEYEE L. HFL, 5B
BB L UBEFAIESBICOVWTHELE. 72, &
HHOBREYHICHENESWEEL) 2EH L. &5
CHEESFIC OV TI EROBEICMA T, FTERE,
Y LoSE (T - BRE), [F, B, B, BB
BB, 8, mE, BB, BB, EB), TRE - EEA
%, BB, B0, ¥INIRER, S, FE, K B
(KBRE), AMEME, HHE L U RE B+ RN
L, 10 v/ V%Y VBB V<) VICEE L TH
FL. 7271, HEBLUHE AL 7 VRTEE
%, L. FEMAGSHRER, BB L 300 me/ke
BORSHEBLEMO S b, ML SH (MHEFRES
IUBREEEASAREY & FR) O LREE, EH
WB L OAHERIIEE L BE o LIRRE, SRR
¥ & U B O RIENRE IS X AR H D5
BIzowT, BEIEsTAT IR Iy - 23T H
EERPENL, $RL7. CORER, HEBRYWHICER
T3 EBRbNAEMEDT, B, BEHEE L OO
MR L+ RBICED LN, 20D, 108 L T60
mg/kg BE D bk FHE TR L 72 & 550 & 015 % B EI B
WO EEE O SFHRE - BBORELfTo 72

5 S£EFESMICETIEHE - BT
1) SREEERE

WE5FBA D SREREH F CHOBER Y EH SR
WCIRE, AR REL, FHERAERBLIUEER
EHsmoRBEEFrER L. TEEORSHERTE,
FEATHIM ORE* 5%, £158 KAEMKEH)
D16:00E» L4 BEBERARB S/, XEHERIIEH
FRIFIZIT, BREED 2 WIIBREERFIZE TR
DOENTBEERBHELE L, #OH FHEOR & L7
TR L r oL, DgoREICfL: Zh

C LORRPL, XEFERB(KERER, TERILE

TWELLZBE), ZREN F Tk L REHoEE,
ZRE((RESYE/ FEEWE)X100), SHRE((ZH
B/ BB B X100) 2 EH L7z,

2) i - HEREE

TEFHER SN E T aASH &8, SHIRE
TEHELL. FHIBOBRATOBRNET LTWAEY
FUFASKEL, TOREWEOR L Lz, XRHR
HUBAELBETHOAM L2 VHEE, FoHMEE LT,
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D LT-EDIITER T A%4H (HF48) I THE S
&+, B3I, BE SROFESOWETRETEHHEEL
7o, BEDIIHRBCIIEBLUFERRHL, B4
BIUEREZHREL/:. ThOoDERPS, HIEHE
(HiROB 2655 T B TOME), HER((ERE
EME/ ZTHMER)X100), ERE((EFRE/FEHE
¥)x100), SBER((REERE/FRE)X100)ZEH L
7=.

3) HEROEHE - BRE
(1) FEROEB=
WEOR ICHERK(MEARY, FBERK, His
SUNEBFEOREZRE L. Z0%IT, —IRE,
FEOFEFWE4L4BI CEAGELL. HEOBLUY
Bo&EFERE, b HAER((HEARE/BHERS)X
100}, EROAROATR((HH4HERB/HELR
BOX100) = EH L7,
(2) #E
EHROBLIP4AEEFRTERIEICRIEL .
(3) =&
ABAQCEEFROOBELEUNREREL 2,
BEY L RO RER S, SRz, BTEPICOW
TIX10 v/v%spitY) VEEREOR V<) VICIRE, EE
L7-%%, EEEMET CERLZ. 28, AEEAEHR TR
TL-BEroBESNFERDY L, £FLTY
7oH ARG EARC KRR S €729, FRL.

6. HREETRRAR

BEF—FiConT, X7 AM) v s TF—-F
Bartlett 12 X 2 S0 HMEORE LTV, TEIELY
BAG—TERBSHONET o7, DEPEL kW
EBIU/ 5 A M)y 77— % i Kruskal-Wallis D
BRETITo7:. BEWCARETRDOLONTEEE
Dunnett & % 7213 Dunnett IO £ B8 %17 o 72, E#
F— & DS bREERE Kruskal-Wallis DBZE % 1T\, &
BESED ONLEE I Dunnett RO L BB, RE
HEARPT R4 Wilcoxon D NEAL AR THt IREE & D2 EER L
BxiTo7. ZOMOEET — 4 id Fisher DBEZHER
BZIOVREL:, SREDHEKEEFS %E Lz, #
ARICETAF- Y IEREY T LICER LFHEE
EARHEALE L7z

R

1. RIERSEH
1) —RIRRE
FET=HS300 mg/kg DIET 26, SHERTBESHEED
1B CED LN, FBEEYWO1FITER20HIZ, o
1BIIEIR22 H 2 b0 % Btk L, 1TIR23 B O #&EH
W L. SHERTECOLIFR, SHEET I TIZ2
BRI (FR22H ~24 0, ®E)Z*EL, BT TRICIR
HERDLSHIFET L Tz - OBFEiiH & L.
BEHORERE LT, 300 mg/kgB TIIRENETH
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EEESEN - ERRESUEHEER

POHMBEN, HKE TORICKESFATAD N,
LERSBNAEITEROBNAFRAEOBRELS2FITAS
n, W2BoR1IEIZEEE R L 728, 1513518
BHTEE LB Ch o 72, ERIEAT300 mg/ke BN
1z STz,

2) fTEMRE

FEM 2 EIREIEE, BEREB L VEREFEAEOY

FTHOIEBRYWEORELEZZ b NLELIEFE DO
Polz.

3) {AE(Fig. 1, 2)
WEBYWEOFBEEZ ONLITLIMEL LD LN
Lirolz.

4) EEEE

BEBRYEOFELEZ ONLTILIHEL DO I
oz, _

2B, REBETEIREE0AELREBENSI0OB LU
300 mg/kgBEDHENEIZIHIZED S /-45, 60 mg/kg
BTEFzwI L, SONEBRPMEBLTALLE

700
650 |
600 t
550 L
C
By
=
= 450
3 —— 0 mgkg
D 400 —=— 10 mg/kg
—— 60 mg/kg
350 —o0—300 mg/kg
300 | Treatment Recovery
0;‘!!!!I|lllllllIllIlIIIlllIlIIIlllJllIJIlI’Il‘IIJJIlIIIIII’I
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 | 2//3
B 300 | /
£
o
[47]
i 0 / —— 0 mgkg
8 —=— 10 mg/kg
200 —— 60 mg/kg
—o—300 mg/kg
150 | Treatment
1 4 8 15 0 7 14 20 O 4(day)
Before mating period Gestation period Lactation period
Fig. 2-1 Body weight changes of female rats treated orally with N-(carboxymethyl)-N,N-dimethyl-1-
dodecanaminium, inner salt in the combined repeated dose and reproductive/developmental
toxicity screening test
90
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T ST ey

R A R ST

TS e et e e

N-(DIWVEEZR D AFIV)-NN-T A FIA-FFHF Iy L4

500 ;—
450 t
400 |

350

Body weight (g)

300 #;W 8;/"‘;/'—’
—— 0 mgkg

250 ¢ - —o— 300 mg/kg
200 Treatment Recovery
L ‘ > < >
0T4| L 1 1 L 1 i ] ('l 1 L L 11 I i '] L 1 1 i Il I Il ' P 5 L I
22 29 36 42 43 50 56(day)

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

S DBREIZ—BUEOETH L2 b, BEMHIC
Bl 55 DTIEAWEEZ LMD, DNEIE TIXESE
WOEW T EES 300 me/kgHEOHENESORICA LN
A5, RESHETOBER - FARE LTS, BRY
HEALrEZLND, BTEESE L UCEEHEOWT
RICHERED O NT, BELERICHERZ L.

5) MREFIRE (Table 1)

BEWEOMELEZ O NLBLIdES RO
Loz,

10 X 07300 mg/kg BEOHD 70 b 0 ¥ ¥ Y EERIAE
WEEED22.50 secizxt L, FhENLT.I secB IV
17.86 sec L AR BEEZ R L. Lo L, HHFEFD
e — ¥ (F518.51 sec<Min-Max, 17.07-20.50 sec>,
2000-20034E) 5, 108 £ 1300 mg/kgFEDEIXER
T—IYADOEETH ), FdRECEIEEZRLLLD
ERbh, BBRYELBAEORVERNEELLELS
Mo, F7z, 300 me/kg BEOMEDEIEME T HIRE T
BRI R OBFE R BMEFI RO Lo, REETHREE
TRENMD I o722 ths, BRENZEfLLEZON
5.

6) IMm¥4E{LFRE(Table 2)

BEMEOELE 2 S hAEDY, 300 me/kgBED
METREZEZOEME, FEOMTHI VY Y LADOSMEN
E )oY (A

BEHRTHERETIZI0 mg/kgBOHETyGTB L U7
L7 F o OBFELRBMEVRED O, 608 4 U300
mg/kg BHETCREMADP L HARLOBEER VI b,
BRI IERT 2B TR 2V EERONE.

7) HWORBRE (Table 3)
BEBYWEOEBLE; LNAIENEZRD N LD o
AR

8) #EBEEil(Table4)
WM OB EZ N LB IIRD LR D -
VAR

9) E&mR

WEREDEE L EZ LN B ELHT300 me/kg BE DM
YR SN (WA

R ERIEOREDR S % ESEY O 300 mg/kg BT
THIMEC B ERD btz TS5, HEABTIZFIRAE,
RoBEBLEES Tz, BTBEREORREEI K5 %R
HEY D300 mg/kgBHEDORELFITRD b7z, EERR
BB T, ThoDBEfLEED b do .

LB OB T, HSEESIY & FRRICE B
BoOREN2HIZED bz, Zoft, 18 TIETHEE
DERPRBD LN, SHERSEE LB OEHKRT
3, HEHEORES L HBEOEHES RO b,

ERERERNOELE LT, FMEORE FREROE
BHEHR ERD L0760 mg/kgBHOHL 1B, FEIMED
BEBIUHBRELEO/NEPTRBEOKLA, Mo
FEB L URELEOIEID 300 mg/kgBEOHE1BIIZR
Lot AFFRIAZICERLZ (AN, BEOKE
DEPITHIL Lz, 72720, MAEOBER L UHBEL
EO/NE % 7R L 72300 mg/kg B O 1 Bl O FIE TS M
Lo,
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10) #SIZAR#EFR R (Table 5)

WERMEORE LE 2 SN BLELH300 mg/kgBEOHE
HOE, 608 L U300 mg/kgBEDMHENER L 5 NI
i ANECCIRSY (WAl '

BB R LR BRI RS %L EY D300 mg/kg ¥
DHEIBIME 1B TEE, B3FIMOFITHERE, H14IT
BEFIICED bz, 300 mg/kgBETIXZ LISV, A1
TS HEIFIME T TRE, HIGITHERE, a1k
HEABIME2BICEREE, UM AEMMREI SIS
BITERE, MESIGITHER, FETHONKED M
EOHITEE, HIFITHFERCROLNL. 2, T
5 AH300 mg/kg BEO WML IFTEEICRD LN,
EESRBHEMTIIINRSOED ) B, 300 mg/kgHE
DEIFNCRELEBEEVFEEICEDLNI-DAT
Ho7x.
B RREomFBREL, BEES I UCRBAEER
DBLE % B L T 5 RME LR OEE/ERD, H5H
WEB D608 £ 18300 mg/kg FEOME 46 TEE IR
wohsz., ok, DE#ENEY CIIEDLoNE
Doz, BELEOBIBD60 mg/ke B D HE 451 141,
300 mg/kgHOMBEIFATEEIIROLON. TOE
1L EIERELEY T3 300 mg/keBEOME 1 BIICERE
ADENIDATH o7,
ERE HEBR B DB TR D160 mg/ke B MEHESHITE
B, 300 mg/keBEEOMEEF THEF AL LN, &
DAL, BEZEBEHEHY T 300 mg/ ke FE DO MBS
TEEIZFED LN, :

HIWREFICERD SN F Ao BE LERTOFRITIT
BFREM, FAEoRREONEIIRBEEMEER,
FZPE D KR B RO/ EITBERETRS, mEE0R
B/ BB AEERE, 280 ME R Eo/A
BIIEAE TR THo 7.

T T, BERMEICERYT AL LT, BB
DRFLEBE, BILTES LUTS A, SEaLINM
2B b IZA SR, A TLIEIT BN O EE OB
Bk, MBOERLIH LN, B, FEROECRE
B 2P DER, 1BOERIIFMTE b o/, £
O, ELIZEDLENIFTRE LTIFITIE, REICE
EOEEROER L PEEOCRERE O LESEHERE
H, FchEED) s EBFEOKEVED LN, fi
D1BI T, FOBERS L UHFEO HUGER 1 Mg AYE8
»ohh, FERE L CHEEENEAGREEEER (DIC) 5
bt Zoffs, BIRBIUTFEICEIT AR, BEEO
HESOER, BIFORBHERI DD ONL. B,
HRTALONLTEEAOEKRIL, BT EHEGEENE
LI D SNz do 7.

SHERIETC LB T, HRYWEICERTLE
it LT, iIBORELEATEKR, ATE, £A1L,
Us AB L UTEKEEMRES, BRORME LFEOEE
/BB I UEELEOBEE, BEROWE LEOATR
BB L UCHEOERBFED N, T o, BEHED
EiE, FEOFMEE L RO MRS CIBEE L
HbhsEhl, BIBRORRFOAERIRD LN

92

B, TTIRBHE LEO@ERIERD b, HERYE
DEBT G l-8, BHSERBHEYS L UREERENE
WTIDOEAEFED oot :
MWORMBRE THENEOXE LS, 108 L T60
mg/kgBE% o CIZEERBINEWORR L 6L TR
EL2D, WBELrOZEIZD N2 o7, 300
mg/kgHEOMTRD O NIRMMOERKIL, FTBLIY
SHERSWICEO N -EREOE L EILNE,
OB WL ORDOELPFRD LN, Ty MNT
WIERENIIREHTAELTH Y, FORBRNICHS
MRBERAONDVWI DG, REWE L IZEED:
WL E IR L 2.

2. HmZ4EM
1)  HFEHERE (Table 6)
WEERETIE, 4 BB 2T LB, 10,
608 &£ U300 mg/kgBHETEFNFNLELHIG, 12, 11,
2BLTI0BITHY, BWHRWERSICL HEEHDE
EbrWEREED SN0l 28, 300 mg/ke
HEo1PITHEBERLEMOBKESA LN, L ORBE
BCHESFAER LR L. oM, BEnEmE
RETEYIEIRD SNz Do 7,
EBROLBPIRTREL, XBXE, XEHEAH, XEH
TETICRLABEEOEKE b ICRBER SR L
BELOBICEEZERO bNE o7, FFEREOTY
13300 meg/kgBEED 1B A SN2 T, SHB|IZHH
BT 5B L BB O CATERRD SNk b o
7z, 2B, FEITEMOMTERIITAEOMNED X UH%E
FEONERH SN, FEERIEAER L E 2 SN,
ERRBRBICASNBLELT, BBRYEICLAEHTE
BWEEZ LIS,

2) ik - HEREE (Table 7)

HEHABOER B & U H E IR OBMEH 300 mg/kg B
TRDH LNz, 20, B, FRE, EFRE, Hi4
P LUFHREBEO VTS RBRIBIR S BE L IR L
DEICEELRZEZERR DN Do,

AR OB T 300 mg/kgBHO 2B LT O LD
oo, 1FTIE, FE2AOHEETFOBRETH
EIESHIAME SN T WA, BRICIZTEHOFETIEN
RSN, BEPITE LT, ZOBBWOFEA
WCIREBIOBIENER L T, $7-, S/ dE
RONIPUIBEWOFTCRERRICEEFL TV, b
DIPNE, FHET I CII2HAME (FR28~240)%2E
LEBEZRLE-BEYWTH o 72, AEBEHY TIIFRE23
HICI6BIDHRERIBRINLY, BBOKR, TE
MICER L TV A RIBI R SN 0B8R2 HiT 7.
TiR24 H OBBERICIZ T X TCOBRIHE S hids,
SHERIFET LTz, TR idigs, JBE,
REWMTRET 2% EOEFTEHIRO LN, ol
FOMOBEWIS BB L HETHOEERFZDOR
oz,
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