B 2—-5

BETAA L E O NERE BRI T HiF®

(‘FRk214E12 8 18 H BRig)
TRAT =i
gggg CAS No. NEEH Ames | FfEk ﬁfS B |Reprotox 8
4-96 |42240-73-3|2,2'3,3-Th3U004,4-SF /T AEY O O O BEE
2-140 | 75-50-3 |FUAFL TS o o) @) 77
2186 | 75592 |FRSAFIFUEZHDLERAFIE e} o} 103
21065 | 79-39-0 |A24YLTF3K O o} 122
2608 | 88-09-5 |2-TFILEEEE: o o) O | 144
31183 | 90-02-8 [2-EFAFLRLXFPILTER O O o | 167
556 | 97-99-4 |FRSAFILILTYLTILI—L o O O 188
32259 | 101-83-7 | H9OAFI LTI O O 209
2235 | 110-634 |[1.4-T5o 4 —L O O o | 231
3-959 | 118796 [2,46-F)TOETT/—IL O o) O | 255
3-500 | 123-07-9 |4-TFLTT/—IL O O O 282
2-1541 | 126-98-7 |A%o90=kyIL O O O | 303
22700 | 68103 ?NNhjlf(j;b/r\;;—)’l/N}l;\lw/);;}b1h-?-hTE:f?A) © © © [
2-1044 | 868-77-9 {29 ILE2-EROFLIFILIRATIL 0 O o | 351
2.2583 | 2439-35-2 |7 7 LEE2- (S AFILFI/) TFILIATIL o O O | 374
2-1047 | 2867-47-2 |2-(CAF LTS/ ) TF ARG F—h O O O | 3%
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ZE M

WERBRSETIZBUNT, 22°33-F b 5770044 -0 7 2 ) VT =)V A X TR
BIEF IS EREZFET HERAN RO L D L HIE L.

22°33-FT b7 un48- VT2 ) VT 2 VA B DBIGTERE RF R R
5770, FXIFT7AE (Salmonella yphimurium) TA100 £k, TA98 #%, TA1535 £k
FLNTALS37 ¥k SONZKIGE  (Escherichia coli) WPuwrA ¥k % W - EIRZZAA R
HEBEE1To 7.

FORR, 22033-T 877004473 ) V7 =)V A S AEEETHE, 0610
~5000 pg 7 L— FOWTROHAEIZBV TS, Ty MFIZ7uv—2A4 (89) o
FEZO PO DT, BUXRO 2 F28X 5ERER 2 0 = —EOBINTRD btk
iz,

B BRI 1T, BRBRERICKT UM BRERFRIEA AR L

T/, AERERE, FRBRBIOFRE (BN ch v, REEROBHMN
MR s,
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FERDORRMT

FHERER 2 n =—H0 RSO 2 LML, 230, ZOBEICHERIKST

eI DU NIEBMENRD RS, B HE L.
HEHEIFEL AV RER, ElLA2d -7

14. HBER

14.1.

14.2.

14.3.

FARERERER

#ER% Figure 1~5 B X U Table 1, 2 1Z7R .

QP33T R FIURAL-DT I ) DT 2 SR B AT, -S9O AVEA B TNC
+89 EDWFHORBERIC BT, ERER = o =—HOEMIEEED Sd -
o, F i, -S9O AEDOLEKROEAED 2WVITFARU EOBAEIZBW T, +89 D
TA100 #3 LUV TA1537 BROBABICEW T, RBREKIIN T EBHEEANRD S
iz,

AR R E L, BRBRERICS U CTERERERPFECTRE L.

HRHROFTHE (AEREHAR)

SLERBARARRIZ, —S9 WIS L UMS9 B L 12 128 pg 7 L — "M LD B CTRISK
ICBEB JUBREHRROTEIMPBE SN, T A v FaX—T 3 4%, S9N
TIL 128~320 ug /7L — FOHE, +S9 LHETIL 128 pg/ 7' L— A LD HRIZEBN
T, LEFEMRFHIRD ORI BERHER L TV o, & 512, +S94ED 205 pg/ FL—

FAEDRETAEHAROITHSN, 2000 pg/ 7L — A EOBETHESRIRON
H¥H R LT,

an ——HEHRETIE, -S9O I UHSI ME L HiZ 128 pg T L— MU LDORAETH
BMRROFEID AL, I HIZ, +S9 LD 5000 pg/ 7' L— hOFRTHAIR
DHTHIHBE S NI

WD EIT LY, —S9 LED 2000 pg 7 L— hELER S UHS9 LD 320 ng”
ZL—MIEORETIE, an=—T7F 54 F—DFERABTEY LHMTL, BRICEY
oo =— R LT
AR

FER% Figure 6~10 3 L U\ Table 3, 41277

22033-T 70044V FT I )T 2oV AR ABEECE, ERERan=—
BOBMERD bR oTe. Fiz, BRBEEKIC T 2 EBMEERIIT, -S9 LED
TA100 #R3 S TN TAIS37 #KTiX 19.5 ug /7’ L— FA LD BT, TA1535 #:33 LU TA9S
BRTiX39.1 pg/ 7 U— MU EDHET, WP2uwrd B Tid 625 pg/ 71— FOAET,
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E7z, +894LEED TAL00 #k38 LUV TAIS37 #E Tt 1250 pg/ 7L — FUEDOHETED
L.
A PR Y, FERERRICR L CEREARE R L EEICHER L.

BBRMEONTHE R

SAEEBALARFIC, —S9ALED 78.1 pg T L— MU EDBAET, F£7r, +S9LED 156 pg
/7 L— MU EDRHETRIGKIZ B8R LU AEHRROTHREE S, LA
PH¥a—Ta U, -89 38 LUWSY MEOMEBEHIERFIZZRD S SIS LT
7o, EBIT, +89ALEHD 39.1 pg T L— R EDORAETHEHRARROFTHSA, 1250 pg
/7 L— FMAEDBETHGRROFTHENRD b

an = —HEHARE T, SO BLUHSO M E HiZ 781 ug 7L — FULEORETH
BRFRROIHD A D, I HIZ, +89 LD 2500 pg/ 7L — ML EDORETEE
SeRoFTHNEE S h .

Pt OFEI LD, +S9MED 156 g/ 7 L— FAEORHE T, an=—7F5
AP —DFERPREL L HEL, BRICELY s =—8Es L.
AR (EITERY)

#ER % Figure 11~14 311 Table 5 1R

220°33-T h7/0nd8-UF7 I ) V7 2o AR UBEEETIL, WP ORERE K
WZEWTH, ERER 20 ——HOEINERD b ofz. iz, RREHRICHT S
AEBEEIERIL, TA100 HRI LU TALIS37 #6Tid 250 pg/ 7 L— FOBET, TAIS3S
BB IO TA B TiX 500 pg /7L — FORETERDH LN,

I R EIL, SRBRERIC U TERERER 2 BTEICHER L=

FRYROVTHSE (38— BInAER)
AERERLAIFES & U o o = — GRS BV T, RIE OFT S OB E TR BT,
BOLIEDT.
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15. BRBIURR

2233-FT R 7unds-OF7 I ) V7 2=V A E U DBRIGTFEAEEFREMEER
A0, Ml (RXIFT7AE - KIGHE) 2HAW T LA rFaX—g ARICL
DHE RIS RRGR L EhE L.

HARSA v EEDONI-HEARTHD 5000 pg/ 7 L— h D OTHBREKROAE
BREELTTHERREL, BRBRETo/k. TORRE, 22337 F 77144
DT I VT IR AVERETI, -S9 AR L UNS9 DL T DORBEKIZE
W, IR & BB L, 2 (B2 B 2 D EIRER = v = —HDBWINIFRD biv/a o7z,

TG L TORBRERIT, ARRTERR, AR IUFRHE BMRR)
£, BHMESHER SN

FatExt BRI & UM B OEHERE R o v ——iT, Wb YEROEET —#
(Appendix 1) %5 ROI-HHENTH D, RBFIEMETEE LicZ Lhb, HZRR
ILEO R TEREINTZ LD BT S .

UEDRERND, YERAREHTICBWT, 22°33-7 h77un44-U7I /Y
T xSV AZ TR TR E R AR T AR RV D L HIE L.

7B, INETCICHEBWME 2,2°33-7 F 77004407 I ) VT =V A Z LD
W DBGEEMER SRR AMEICEET 2 @EIIEL I THARN.
FRETHDH4L-AF LU ER Q7uur=02) iF, AMCBOTESAMEZRL
D) EFBREEFIERITIOLnBREINTVS. &b, MEEHVCIER
ERABRTHEE L ORENH Y, ITFROERMIE AV 5 REERRERR THNHA
HEFRTHIIZLvB/ESN TS,

16. BE3WR

1) IARC: IARC Monographs on the Evaluation of Carcinogenic Risks to Humans. Vol 57:
p.271-303. Intemational Agency for Research on Cancer, Lyon. Also, 1993, Suppl.7: 246-247.

2) Ward E, Smith AB, Haiperin W.: 4,4’-Methylenebis (2-chloroaniline): an unregulated
carcinogen. Am J Ind Med. 1987, 12(5): 537-549. ‘

3) Ward E, Haiperin W, Thun M, Grossman HB, Fink B, Koss L, Osorio AM, Schulte P:
Bladder tumors in two young males occupationally exposed to MBOCA. Am J Ind Med. 1988,
14(3): 267-272.

4) McQueen CA, Williams GM.. Review of the genotoxicity and carcinogenicity of
4 4’-methylene-dianiline and 4,4’-methylene-bis —2-chloroaniline. Mutat. Res. 1990, 239(2):
133-142.
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Table 1. Summary data on dose-finding study of 2,2’,3,3'-tetrachloro-4,4’ -diamino diphenylmethane
[Non-activation method : -89]
Revertant colonies per plate [MeantS.D.]
Compound Dose
(ug/plate) TA100 TA1535 WP2uvra TA98 TA1537
DMSO a) 0 90 104 117 12 10 8 18 19 16 12 18 15 11 7 13
[ 104 k3 14 10 10 * 2] 18 t 2 ][ 15 * 3310 10 + 3]
2,2",3,3"- 8.19 89 98 97 8 12 14 14 10 13 i6 20 18 10 7 8
tetrachloro- [ 95 + 5] 11 + 3 12 + 2] 18 1 2 1( 8 + 2]
4,4' -diamino 20.5 81+* 70% 73* 9 12 12 13 9 12 23 22 21 6* e* 6%
diphenylmethane { 1715 + 63l 11 t 2] 1 t 270 22 + 13 6 t 01
51.2 75% 73% 70%* 12% 8* g* 14 16 13 23%* 17* 21> T* ax 5%
[ 73 + 3]0 10 t 21 14 t 21 20 + 310 S + 21]
128 + 87 gax* 87* 8* 12* T* 15 15 12 16* 20% 18* 11* 6* 6%
[ 85 t 31 9 + 310 14 1 2] 18 + 211 8 + 3]
320 + 84* 73* 78* 10* 14%* 11* 11+* 13* 16* 24%* 20* 23* 8* 5% 9%
[ 78 ks 6 ][ 12 t 270 13 + 310 22 + 211 7 + 21
800 + 86* 98* 90* 11* 11+ 11 12* 11* 19%* 20% 19* 14* [ 12* 6% |
[ 91 kS 6 ] 11 t 01 14 t 411 18 + 311 8 + 31
2000 + 91* 99%* 80* 10* 8* 8* 16* 12+ 17+ 16%* 11* 14* 6* 6% 4+
[ 20 + 10 9 + 111 15 t 3]0 14 t 310 5 + 1]
5000 + 86# 934 86# 6o# 64 10# 12% 124 19% 10# 11# 9# 54 S# 44
[ 88 + 4 ]{ 7 + 2] 14 + 4 1[ 10 + 1[0 5 + 1]
Positive control compound AF-2 NaN, AF-2 AF-2 9-AR
Dose (pg/plate) 0.01 0.5 0.01 0.1 80
Revertant colonies 743 710 697 654 559 583 99 110 121 671 638 641 282 361 391
per plate [ 717 + 24 ][ 599 + 49 1[I 110 t 11 ][ 650 + 18 1{ 345 t 56 ]
AF-2: 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide NaN,: Sodium azide 9-AA: 9-Aminoacridine hydrochloride
a): Negative control (Dimethyl sulfoxide, 100 uL/plate)
* : Growth inhibition was observed.
+ : Visible precipitation was observed at the end of exposure period.
# : The growth of background lawn of bacteria can't be observed by visible precipitation.
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Table 2. Summary data on dose-finding study of 2,2’,3,3'-tetrachloro-4,4’~diamino diphenylmethane

[Activation method : +89]

Revertant colonies per plate [MeantS.D.]

Compound Dose
(ng/plate) TAL00 TA1535 WP2uvrA TA98 TA1537
DMSO a) 0 113 103 100 7 8 10 17 23 23 22 20 24 11 10 8
[ 105 + 7 11 8 * 2 1 21 + 31 22 + 211 10 t 2]
2,27,3,37- 8.19 149 137 133 8 11 11 23 20 16 27 27 31 15 12 16
tetrachloro- [ 140 + 8 1l 10 + 210 20 + 4110 28 * 211 14 + 2]
4,4' ~diamino 20.5 156 143 140 9 12 9 12 14 21 26 32 33 8 17 12
diphenylmethane [ 146 + 9 1l 10 * 2] 16 + s 10 30 * 4]0 12 t 5]
51.2 155 149 141 12 8 14 24 18 17 34 32 33 11 6 14
[ 148 + 710 1 t 310 20 t 41 33 t 11{ 110 % 4]
128 + 145 137 137 13 9 15 31 25 29 32 30 29 6 10 13
[ 140 + 5 ] 12 + 3]0 28 + 311 30 + 2 11 10 t 4]
320 + 130 121 131 11 13 12 22 21 16 30 25 23 8 10 12
[ 127 + 6 1l 12 + 13 20 + 31 26 + 4 ]( 10 + 2]
800 + 127* 134% 127* 9 10 13 18 21 20 24 31 26 7 11 9
[ 129 + 411 11 + 211 20 + 2 1 27 + 4 ][ 9 + 2]
2000 + 131* 121* 124%* 10 7 11 19 19 21 26 28 30 5* 5% 3
[ 125 + 511 9 + 211 20 * i 28 + 21 4 + 11
5000 + 127% 135% 134%* 13 15 16 14 19 14 27 26 24 6* Al 6%
: [ 132 + 4 }{ 15 + 211 16 + 31 26 + 2 1 6 * 1]
Positive control compound 2-AA 2-Aa 2-AA 2-AA 2-AA
Dose (ng/plate) 1 2 10 0.5 2
Revertant colonies 1253 1177 1246 394 406 367 730 795 760 332 371 324 210 192 213
per plate [ 1225 * 42 J[ 389 o 20 }J[ 762 + 33 J{ 342 t 25 1[ 205 + 11 ]

2-AA: 2-Amincanthracene

a): Negative control (Dimethyl sulfoxide, 100 pL/plate)

* : Growth inhibition was observed.

+ : Visible precipitation was observed at the end of exposure period.
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Table 3. Summary data on bacterial reverse mutation test of 2,2',3,3’-tetrachloro-4,4’-diamino diphenylmethane
{Non-activation method : -89]
Revertant colonies per plate [MeantS.D.]
Compound Dose
(ng/plate) TA100 TA1535 WP2uvrA TA98 TA1537
DMSO a) 0 113 119 109 14 18 17 31 31 22 19 26 i9 7 7 S
114 t 510 16 + 210 28 t 510 21 + 4 ][ 8 + 1]
2,2",3,3"- 0.610 121 121 123 6 5 &
tetrachloro- 122 + 1] [ 6 + 1)
4,4’ -diamino 1.22 107 99 109 13 8 i
diphenylmethane 105 + 51 { 9 + 3]
2.44 112 113 108 13 13 11 24 18 19 9 9 14
111 t+ 311 12 + 1] [ 20 + 311 11 ks 31
4.88 109 87 104 12 16 13 30 16 20 6 6 11
103 t 610 14 1 21 [ 22 + 7 10 8 + 3]
9.77 84 93 99 8 7 8 18 25 18 8 12 9
92 + 8 ] 8 + 1] [ 20 + 4 1{ 10 + 2]
19.5 106* 80* 87%* 10 14 11 22 27 27 22 22 19 S* 6* 5%
91 + 1310 12 t 2] 25 + 310 21 + 211 s + 1)
39.1 T0* 68%* 75% o* 9 S5* 34 23 21 18* 19+% 17* T* 4% 3%
71 + 4 ][ 8 + 210 26 + 710 18 + 1] 5 + 2]
78.1 + 14#* 17+ 10* 26 23 23 20* 20* 24%*
[ 14 + 4]0 24 + 210 21 + 2]
156 + 20 23 18
[ 20 + 3]
313 + 20 25 18
[ 21 + 4]
625 + 36* 30* 26*
{ 31 * 5]
a): Negative control (Dimethyl sulfoxide, 100 uL/plate)

*
+

Growth inhibition was observed.

: Visible precipitation was observed at the end of exposure period.
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Table 3. Continued
Revertant colonies per plate [MeantS.D.]

Compound Dose

(ug/plate) TA100 TA1535 WP2uvrA TA98 TA1537
Positive control compound AF-2 NaN,; _AF-2 AF-2 9-AA
Dose (ug/plate) 0.01 0.5 0.01 0.1 80
Revertant colonies 639 731 644 663 605 564 127 148 126 697 596 695 295 305 295

per plate [ 671 t 52 }I 611 + 50 1[ 134 + 12 ][ 663 t 58 1{ 298 + 6]
AF-2: 2-(2-Furyl) -3- (5-nitro-2-furyl)acrylamide NaN,: Sodium azide 9-AA: 9-Aminoacridine hydrochloride
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Table 4. Summary data on bacterial reverse mutation test of 2,2',3,3'-tetrachloro-4,4’-diamino diphenylmethane
[Non-activation method : +89]

Revertant colonies per plate [MeaniS.D.]

Compound Dose
(ng/plate) TA100 TA1535 WP2uvra TA9B TA1537
DMSO a) 0 114 122 119 15 11 12 26 43 36 18 32 25 18 17 i6
[ 118 + 4 ]{ 13 + 211 35 + 9 1L 25 + 7 1L 17 + 2]
2,2',3,3"- 39.1 152 177 154
tetrachloro- [ 161 + 14 ]
4,4’ -diamino 78.1 + 138 168 168 20 17 14
diphenylmethane [ 158 + 17 ] [ 17 + 31
156 + 120 136 138 15 16 11 33 31 36 36 30 36 10 12 18
[ 131 + 10 I{ 14 + 31 33 + 31 34 + 310 13 t 4]
313 + 149 140 148 9 9 7 21 29 30 36 33 38 10 12 13
[ 1486 t s 1 8 + 110 27 + 5 1L 36 + 3 1L 12 + 2]
625 + 145 147 129 11 13 14 26 27 29 25 27 31 10 13 185
[ 140 + 1030 13 + 210 27 + 21 28 + 310 13 + 31
1250 + 132* 136% 139* 11 14 16 20 22 30 17 23 23 8* 8* 9*
[ 136 + 4 1( 14 t+ 311 24 + 51 21 + 310 8 + 1]
2500 + 18 18 17 20 23 32 21 22 30 5* S* T7*
[ 18 t 11 25 t 6 1[ 24 t s ][ 6 t 11
5000 + 20 16 18 27 26 32 24 30 23
[ 18 t 2 10 28 t 3]0 26 + 4]
Positive control compound 2-AA0 2-AA 2-AA 2-AR 2-BA
Dose (pg/plate) 1 2 10 0.5 2
Revertant colonies 1490 1290 1320 468 504 469 833 876 909 499 438 514 236 194 187
per plate [ 1367 b 108 ][ 480 + 21 1f 873 + 38 ][ 484 + 40 1l 206 t 27}

2-AA: 2-Amincanthracene

a): Negative control (Dimethyl sulfoxide, 100 pL/plate)

* : Growth inhibition was observed.

+ : Visible precipitation was observed at the end of exposure period.
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Table 5. Summary data on bacterial reverse mutation test of 2,27,3,3'-tetrachloro-4,4’-diamino diphenylmethane
(Additional study) [Non-activation method : -89}

Revertant colonies per plate [MeantS.D.]

Compound Dose
(ug/plate) TA100 TA1535 TASS8 TA1537
DMSO. a) ] 99 111 96 17 i5 20 19 20 13 13 10 16
[ 102 + 8 ] 17 + 31 19 + 111 13 + 31
2,27,3,3- . 0.781 82 90 96 7 10 10
tetrachloro- [ 89 + 71 [ 9 + 2]
4,4’ -diamino 1.56 113 92 111 13 14 11 28 26 20 16 15 12
diphenylmethane [ 105 + 12 11 13 + 210 25 + 410 14 + 2]
3.13 101 98 112 11 8 10 22 23 16 11 i0 15
[ 104 + 710 10 * 210 20 + 41 12 + 3]
6.25 88 93 117 12 16 15 - 22 20 18 11 12 8
[ 99 t 16 1{ 14 + 2 1{ 20 + 2] 10 t 2]
12.5 83 76 96 S 6 7 20 20 16 10 6 5
[ 85 * 10 ][ 7 * 2 1[ 19 t 211 7 * 3]
25.0 82+% 84* 79* 9 12 5 14 18 14 g* S* T*
[ 82 t 310 9 + 4 10 15 * 21 7 * 2]
50.0 g* 9* a* 15* 22%* 16*
[ 8 + 2 1 18 + 4]
Positive control compound AF-2 NaN, AF-2 9-AA
Dose (ug/plate) 0.01 0.5 0.1 80
Revertant colonies 549 553 511 610 636 674 647 614 606 428 452 423
per plate [ 538 + 23 1[ 640 + 32 1[ 622 + 22 1[ 434 + 16 ]
AF-2: 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide NaN,: Sodium azide 9-AA: 9-Aminocacridine hydrochloride

a): Negative control (Dimethyl sulfoxide, 100 pL/plate)
* ; Growth inhibition was ocbserved.
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E ®

WELEABR R T D invitro BB RIZEBWT,22°33-FT b 727 0044-07 3 )07 =
SAZ Y, REREFELFEL2VWLOEHEESNK

22°33-7T b7 70044 UT I ) VT 2o VA L DRBEBRERRE LR
51280, F ¥ A =— XN LR Z— B R OISR (CHL/AU MAR) % ANz invitro
LEAREFREITo.

B 5 U OFEH L o MISEREIHERBRERICE OV TREAERERR (RRR) o
EERTE LD, WTROAEEIZIW TS, MRS EREN S0%RMOLERE T
i, EEOMRSHEIGD B\ NI EMIRORNIC LY, BRSEEERRTRETH - .
L7eido T, ARERIZEDSNT, LAKRFERR (BIGRE) 256 L. SRHaE
{589 ALEE T 68.6, 98.0 38 & UF 140 png/mL, [A1+S9 LLERCiX 63.7, 91.0 3 L TF 130 pg/mL
DFNZNIBECOWTEMSHESER L. 2OFER, 2233-T FFr7nn44-
VT I TUT7 2=V A R BRI, ERFTEAERE-S9 MR L UNS9 ALE DL v
IZRWTH, ARRAAEY MERE R OVOIEHRT) OFRIIBDO -
7.

PLEDFER LD, SR 24 BERIAEERETIE 312, 446, 63.7 BXTN91.0 pg/mL
D4 PFEZHOWTEEMSEBIRSZ ER L7, BRETIERWTH2233-7 F57un
AX-TT I VT oA Z AL DB REERE OFRIIFRD b o7

SERFRULERA-S9 TS S ONEE VL 24 IR DG BME < A b~ A 2

C (MMC) 72 b NI SRS EREE+SY (BB DM BME S 7 a kA 77 2 K (CP)
T, Wb RSS2 e & i U CREEICER L.
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14. BEBRER
14.1. KR SE AR IR

1411 HERSEFEMGIREE R
REBAER% Figure 1, 28X Table 1, 213777
SERF AL -S9 ALERIS L UNS9 AAER/R & UNEFBLERE 24 BFEAE O TITRV
C, BRI R ETEHISIVE A ASER 0 B i, SO%MREFEITHIE R X, £hTh 123,
459 BLUY61.2 pg/ml L HH iz,

1412, HHEOBE
TR AERBRbARs, SERERIALERE-S9 WS X ONERALERTE 24 FERIAERD 420~
1680 pg/mL DEFEIZFBVTHE, 420 pg/ml LU EDEFEIZ BN THBHER, EHIg,
1680 pgml Ll EDOEEIZRWT BRI OFTHSNED bz, Fi-, SRERENEE
+89 JLECiE, 840~1680 pg/mL DEEEIZRVTHE, 840 pg/mL LA EDEEIZINT
BEMFR, EHIZ, 1680 pgmL LU EDOBREIZB W TARIBROFTH TR bz,
PEREALERA T, SERFRAAERE-S9 A0S & ONERTUE 24 FERAED 105
ng/ml B EOBWEIC BN THEEBAR, & 5IZ, 210 pg/ml S EOEEIT BT EE
BROWTHBHRD Divic. Fiz, ERFRPLEES EETiY, 210~1680 pg/mL DO
 ERBWTHERR, 210 pgml YU EOBEICBOTAERRRK, 52, 420 pg/ml
U EDBREZIWTHEIRROHT HmH R bz,

142, ReAEEERR (GER)

BALVERIE DTS HIRIETER 2 T 5RO . TR HIRREIEER DY S0%Ah & 7 U 7o ALl
EIZRWT, ERFHAEE CIXEEOMITETIEIMNE D7 HIZ, Btk 24 Bl
THEEDOZTRMROBY QI DICREHEEN TE oM olz. LIehi>T, Rk R
HREBR GBIRER) 2EHTHZLE L, ARBROERIIEE L) o7,

-S9 AL +S9 4LEE 24 i ALER

SUEEEREE | MEXTARRRME | AMERRRED | fEXGREREME | AMERIREE | AEXTARRELE
(ug/mL) FEE (%) (ug/mL) JBZE (%) (ng/mL) FEE (%)
15.6 94.5 313 90.8 781 98.1
313 783 62.5 89.4 156 105.6
62.5 81.7 125 54.0 313 102.5
125 53.0 250 12 62.5 66.5
250 26 500 0.1 125 19.1

1421 HHEOBE
- BRI AR ERAARE, SRS ERHHSI SO 500 pg/mL DEEIZIBWT BB

bz,
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PERE ABRAA T B, SERFRIAAERED 125 pg/ml LA_bI X UNERAER Y 24 BRRGMEE
D 625 pgmL LA EDREIZIBWTABKHRIL, X517, SRERMAEE-S9 4D 250
pg/mL LA E 38 & ONERFALEREAS9 ALER D 500 png/mL HEEE I I8V VT BEIRR OT HgH
WH Lo, T, FFRFRAERESS B 250 pg/mL LA EDEEIZIBWT AEERD
Hrihs@md b,

PEERERR (BIRER)

FRF R0 1S9 AL

F& 5% Table 3 35 5 (X Appendix 1 (Z7-9.

22°33-T hTF/0044-OF 3 ) T 2oV A F BB TORGAERE T
HBEIL, 686, 98.0 BLTU 140 pg/mL TENEFN 10, 1.0 BLT20%TH Y, Ratext
FREE (0.5%) & Heie UBRRE/REINIEER Do 7o, (EEEMIRar HEBBERET, 68.6,
980 BLU 140 pg/mL TENZEI05, 20 BL10%TH Y, BIESREE 05%) &
PR UM AR EINIRRD bR oTo. Fi, BEIIKE LI RRETE RO T B
Sh, REERETHERET ORESRE Th 5 140 pg/ml TOHIMHEIERIT 46.4% ThH -
7.

REE BRI MMC CHEE U 7- MR CrY, R ERE N SHBIRSh, #0OHER
BEELT 56 0% Th o7z,

KIFREALER SO ALEE

FEFR % Table 4 35 3O Appendix 2 127”9

22°33-F M5 nnudsy-OF7 I ) DT 2oV A X BB COYEAAE S B
BAEEIL, 637, 91.0 3 X 00 130 pg/mL TEHEHN 00, 00 BLR15%TH Y, Rt
MREE (0.5%) & HE UBRERIEINIRRD b iLieh o 1o, (SRR IR, 63.7,
91.0 VLT 130 pg/mL TENZEIL LS, 05 BL05%TH Y, BIESRBEE (05%) &
b UBAREZRBEINITERD e hroTe. Eiz, BEITKRTE LT AR R OIE T AME 8
N, REERETHEHFORSERETH S 130 pgml TOMBHSERIT 40.7% Th -
7.

BEPER FRE CP TALEE L7- Ml T, LBAEERENEKBIEIN, ZOHEEA
Ei1X29.5% T dh-oTz.
HHGAVER I 24 BERALER

fER % Table 5 3 L U Appendix 3 IR

2233-FT NT /04 s-UT I ) VT 2 VAR BRE TO Y A B
HAEEL, 312, 446, 637 BXU910 ug/mL TENRFI 15, 10, 1.0 BLT00%T
HY, RRMEXTEE (0.5%) & H# LB bvied o fe. (MR R
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BEENX, 312, 446, 637 BLU91.0 pg/mL TENEI 05, 05, 15 BLN20%TH
D, FRMEXHREE (0.5%) &HE UBREZHEMIIERD b or. 7o, BEKFL
TAMERTEE DR T AR S, REERETHERTORERETHS 910 pgml T
DOMPETEIRIT 48.5% T o 7= '

B A MMC TR L= IR T, REMEERENSEBESN, ZOHR
BRI 47 5% ThH -7

WS nBE

R AERRRAARE, W TROAEKIZBO T, SO ETE BT 5
niehnoiz,

HEERYVE ANERAE T B, SRR RS9 AL 98.0 ng/mL P L, SERFRIALERE+SI AL
FED 91.0 pg/mL LA 36 3 USEFAAEREL 24 FFRIERD 63.7 pg/mL LA EDREIZIBWNTH
ERRROWTHBDTRD DTz, V

-21- .
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15. BERBIUWER

2233-FT h 70044 CT I ) VT 22 VA E L OREBER SRR R
DI, Fx A ==X NbhRE—FHROFBHEST K (CHL/AU ##R) % FAV iz invitro
TR BB Ee LTz

SERFRAERYA-S9 A0, [RI+S9 ALER7R & ONZIEFTAERYS 24 BERGAEE I, MIRDOHESE
% 50%LL EHNHIY DI F TRET L 7=

FOFRER, 22033-T 87/ 0044-UF7 3 ) VT 2 )V A F ABERETIY, ERER
ALERE-S9 ALERES L OVEHS9 MEEDWNTHUZIBNT G, YAk EE OFBREER, Bt
SRR L RBOMELZ R, FHRRERERE BERTEROVICHHRE) OFRITR
H LRI

ERFRALIERAIC RV TS HIE SN Z 0 h, EHAERE 24 RERJE O AL
DEERFEHR LTz, ZORR, WTHLOREROTHHABZLREEREOFRITRD L
b qWAv oYt

SRR L UNEMER R TOYBMERFE HBBEEL, Wb ERT —4 (Appendix
4) MPOROI-EHENTH Y, RBRSIEHEZHIZ Lo Z &b, UERABRITEY2
FirTh e LB E R

U EDOBRBFER) D, YRR TICBWT, 22°33-7T b r7nnu44-07 3 )/
DTz m)V A F DRI T S R AR E R L HE &,

RE, INFETCIWBRME 2233 -7 7 /a4 -7 I ) VT 2=V AT ANTD
W T OBREMER D NI R AAMEIZBE T 5 EII{ O TR,
BRAETHH44-AFTLUER Q-Z7ua7=U ) iE, ACBOTRERBAMEEZRL
D) BEFHRELFIERIIVILARESATVD. &b, HIEZBV5ER
ERABRTHM L OBMENDH Y, FIEOREMRE AV RAKETRR THNYE
BEFEETDVZ L LBRESR TV A.

16. BE3CR

1) IARC: IARC Monographs on the Evaluation of Carcinogenic Risks to Humans. Vol 57:
p.271-303. Intemational Agency for Research on Cancer, Lyon. Also, 1993, Suppl.7: 246-247.

2) Ward E, Smith AB, Haiperin W.: 44’-Methylenebis (2-chloroaniline): an unregulated
carcinogen. Am J Ind Med. 1987, 12(5): 537-549.

3) Ward E, Haiperin W, Thun M, Grossman HB, Fink B, Koss L, Osorio AM, Schulte P:
Bladder tumors in two young males occupationally exposed to MBOCA. Am J Ind Med. 1988,
14(3): 267-272.
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Table 1. Results of growth inhibition test of 2,2,3,3'-tetrachloro-4,4’-diamine diphenylmethane )
[Short-term treatment]

[Short-term treatment : -S9] ) [Short-term treatment : +891
Relative Relative
Compound Conc. (pg/mL) cell growth [ Mean ] Compound Conc. (ung/mL) cell growth [ Mean ]
(%) (%)
DMSO a) 0 100.0 [ 100.0 ] DMSO a) 0 100.0 [ 100.0 ]
100.0 100.0
-y 2,27,3,3"- 26.3 78.0 [. 82.7 ] 2,2",3,3’- 26.3 79.0 [ 82.9 ]
Tetrachloro- 87.3 Tetrachloro- 86.7
4,4’ ~diamino ’ 4,4’ -diamino
diphenylmethane 52.5 104.5 [ 98.11] diphenylmethane 52.5 91.4 [ 88.5 ]
| , 91.6 85.5
— o
S ,\‘ 105 d) . 70.3 [ 71.5 ] 105 78.7 [ 84.9 ]
| 72.7 . 91.0
210 d) 2.0 [ 4.6 ] 210 4) 48.2 [ 45.5 1
7.2 42.8
420 4) 20.1 [ 12.5 ] 420 4) 46.9 [ 50.4 ]
, 5.1 53.8
840 d). 15.7 [ 8.2 ] 840 d) 41.0 [ 43.2 ]
0.7 45.3
1680 4) 12,5 { 10.0 ] 1680 4) 25.8 [ 29.6 1
7.4 ' 33.4
3360 d) 9.2 [ 11.4 ) 3360 d) 44 .5 [ 41.9 ]
13.6 39.2

Fifty % growth inhibition concentration was as follows:
[Short-term treatment : -S9] --- 123 ug/mL
[Short-term treatment : +S9) --- 459 ug/mL

a) : Negative control (Dimethyl sulfoxide, 10 pL/mL)
d) : Visible precipitation was observed at the end of treatment period.
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Table 2. Results of érowth inhibition test of 2,2’,3,3"-tetrachloro-4,4"~diamino diphenylmethane
{Continuous treatment]

[Continuous treatment : 24 h]

Relative
Compound Conc. (pg/mlL) cell growth [ Mean ]
(%)
DMSO a) o] 100.0 [ 100.0 ]
100.0
2,2',3,3"- 26.3 86.2 [ 72.71
Tetrachloro- 59.1
4,4' -diamino
diphenylmethane 52.5 58.5 [ 57.01]
55.5
105 4) 43.0 [ 39.7 1
36.3
210 d) 3.8 { 10.3 ]
16.7
420 d) 0.0 [ 0.0 1
0.0
840 d) 1.1 [ 0.61]
0.0
1680 d) 11.2 [ 13.3 ]
15.4
3360 d) 18.6 [ 11.11]
3.5

Fifty % growth inhibition concentration was as follows:
[Continuous treatment : 24 h] --- 61.2 pg/mL

a): Negative control (Dimethyl sulfoxide, 10 uL/mL)
d) : Visible precipitation was observed at the end of treatment period.
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Table 3. Chromosome aberration test in CHL cells treated with 2,2’,3,3’ -tetrachloro-4, 4’ -diamino diphenylmethane

(additional study) [Short-term treatment : -S9]

Relative Number Number of cells with Number of Number of Number of

Compound Conc. Time of cell of structural aberrations cells with cells polyploid

{ug/mL) exposure growth cells aberrations analyzed cells

(h) (%) analyzed gap ctb cte csb cse oth -gap (%) for polyploid (%)
DMSO a) 0 6 100.0 200 1 1 0 0 0 0 1 ( o0.5) 200 1 ( 0.5)
2,2",3,3"'~ 68.6 6 78.8 200 1 0 2 0 0 0 2 ( 1.0) 200 1 ( 0.5)
Tetrachloro-
4,4’ -diamino 98.0 4) 6 61l.1 200 1 0 2 0 0 0 2 ( 1.0) 200 4 {( 2.90)
diphenylmethane
140 4) 6 46.4 200 1 1 3 0 0 4] 4 ( 2.0) 200 2 ( 1.0)

MMC b) 0.1 6 85.9 200 12 48 100 1 0 0 112 ( 56.0) 200 2 { 1.0)

Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others
-gap: total number of cells with aberrations except gap

a): Negative control (Dimethyl sulfoxide, 10 pL/mL)

b): pPositive control:Mitomycin C

d) : Visible precipitation was observed at the end of treatment period.
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Table 4. Chromosome aberration test in CHL cells treated with 2,2’,3,3’ -tetrachloro-4,4’-diamino diphenylmethane

(Additional study) [Short-term treatment : +89]

Relative Number Number of cells with Number of Number of Number of
Compound Conc. Time of cell of structural aberrations cells with cells polyploid
(ng/mL) exposure growth cells aberrations analyzed cells
(h) (%) analyzed gap ctb cte csb cse oth -gap (%) for polyploid (%)

DMSO a) 0 [ 100.0 200 0 [¢] 1 0 0 c 1 0.5) 200 1 {( 0.5)
2,27,3,3"- 63.7 6 84.2 200 0 0 0 0 [} 0 0 0.0) 200 3 ( 1.5)
Tetrachloro-
4,4’ -diamino 91.0 d) 6 76.4 200 0 0 0 0 0 0 0 0.0) 200 1 ( 0.5)
diphenylmethane

130 4) [ 40.7 200 0 0 3 0 0 o] 3 1.5) 200 1 ( 0.5)
CP b) 12.5 6 122.7 200 3 15 48 0 1 0 59 29.5) 200 o ( 0.0)
Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchanée, oth: others

-gap: total number of cells with aberrations except gap

a): Negative control (Dimethyl sulfoxide, 10 pL/mL)

b) : Positive control:Cyclophosphamide

d) : Visible precipitation was observed at the end of treatment period.
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Table 5. Chromosome aberration test in CHL cells treated with 2,2',3,3’ -tetrachloro-4,4‘-diamino dlphenylmethane
(additional study) [Continucus treatment : 24 h]

Relative Number Number of cells with Number of Number of Number of
Compound Conc. Time of cell of structural aberrations cells with cells polyploid
(ug/mL) exposure growth cells aberrations analyzed cells
(h) (%) analyzed gap ctb cte csb cse oth -gap (%) for polyploid (%)
DMSO a) Q 24 100.0 200 1 1 0 o] 0 o] 1 ( 0.5) 200 1 ( 0.5)
) 2,2",3,3’- 31.2 24 85.1 200 1 2 1 0 [¢] [¢] 3 ( 1.5) 200 1 {( 0.5)
e Tetrachloro-
4,4’ -diamino 44.6 24 83.2 200 0 1 1 0 0 [ 2 {( 1.0) 200 1 {( 0.5)
diphenylmethane
| . 63.7 d) 24 55.4 200 2 1 1 o] 0 0 2 ( 1.0) 200 3{ 1.5)
N w
o \ 91.0 d) 24 48.5 200 1 0 0 0 0 0 0 ( 0.0) 200 4 { 2.0)
|

MMC b) 0.05 24 71.6 200 6 31 81 0 0 0 95 ( 47.5) 200 0 ( 0.0)

Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others
-gap: total number of cells with aberrations except gap

a): Negative control (Dimethyl sulfoxide, 10 uL/mL)

b): Positive control:Mitomycin C

d): Visible precipitation was observed at the end of treatment period.
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Appendix 1. Chromosome aberration test of 2,2',3,3' -tetrachloro-4,4’-diamino diphenylmethane
(ndditional study) [Short-term treatment -89]
Relative Number Number of cells with Number of
Compound Conc. Time of cell of structural aberrations Only Total cells Polyploid
(pg/mL) exposure growth cells gap (-gap) analyzed cells
{h) (%) analyzed gap ctb cte csb cse oth (%) (%) for polyploid (%)
DMSO a) 0 6 100.0 100 0 1 0 0 0 0 0.0 1.0 100 0.0
6 100.0 100 1 0 0 [ 0 [+} 1.0 0.0 100 1.0
2,27,3,3"- 68.6 6 68.4 100 0 0 0 0 Q 0 0.0 0.0 100 0.0
Tetrachloro- 6 89.2 100 1 0 2 0 o] 0 1.0 2.0 100 1.0
4,4'-diamino
diphenylmethane 98.0 d) 6 62.7 100 1 0 1 0 0 0 1.0 1.0 100 4.0
6 59.5 100 0 0 1 0 0 0 0.0 1.0 100 0.0
140 4) 6 47.6 100 1 1 2 0 0 0 1.0 3.0 100 1.0
6 45.2 100 0 o} 1 0 0 0 0.0 1.0 100 1.0
MMC b) 0.1 6 78.8 100 7 25 53 0 0 0 0.0 58.0 100 1.0
6 92.9 100 ) 23 47 1 v 4] 1.0 54.0 100 1.0
Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others

-gap: total number of cells with aberrations except gap

a): Negative control (Dimethyl sulfoxide, 10 pL/mL)

b): Positive control:Mitomycin C

d) : Visible precipitation was observed at the end of treatment period.
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Appendix 2. Chromosome aberration test of 2,2’,3,3'-tetrachloro-4,4'-diamino diphenylmethane
(additional study) [Short-term treatment : +89]

. Relative Number Number of cells with Number of
Compound Conc. Time of cell of structural aberrations Only Total cells Polyploid
(ng/mL) exposure growth cells gap (-gap) analyzed cells
(h) (%) analyzed gap ctb cte csb cse oth (%) (%) for polyploid (%)
DMSO a) 0 6 100.0 100 0 0 1 0 0 0 0.0 1.0 100 0.0
6 100.0 100 0 0 0 0 o] 0 0.0 0.0 100 1.0
L 2,27,3,3"- 63.7 6 B82.6 100 0 0 0 0 o] 0 0.0 0.0 100 3.0
Tetrachloro- 6 85.7 100 0 0 0 [ 0 0 0.0 0.0 100 0.0
4,4’ -diamino
I ' diphenylmethane 91.0 4) 3 74.8 100 o] 0 0 ] ] 0 0.0 0.0 100 0.0
N W . 6 78.0 100 0 0 0 0 0 0 0.0 0.0 100 1.0
N 5
t
| 130 4) 6 42.7 100 0 0 2 0 o] 0 0.0 2.0 100 0.0
6 38.7 100 0 0 1 [ 0 0 0.0 1.0 100 1.0
CP b) 12.5 [ 125.0 100 2 7 18 ] 0 0 1.0 24.90 100 0.0
6 120.3 100 1 8 30 0 1 0 1.0 35.0 100 0.0

Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others
-gap: total number of cells with aberrations except gap
&) : Negative control (Dimethyl sulfoxide, 10 uL/mL)
b): Positive comntrol:Cyclophosphamide
‘ d): Visible precipitation was observed at the end of treatment period.
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Appendix 3. Chromosome aberration test of 2,2’,3,3'-tetrachloro-4,4’-diamino diphenylmethane
(additional study) [Continuous treatment : 24 h]j
Relative Number Number of cells with Number of
Compound Conc. Time of cell of structural aberrations Only Total cells Polyploid
(pg/mL) exposure growth cells gap (-gap) analyzed cells
(h) (%) analyzed gap ctb cte csb c¢se oth (%) (%) for polyploid (%)
DMSO a) 0 24 100.0 100 1 1 0 0 0 0 1.0 1.0 100 0.0
24 100.0 100 0 0 0 0 o 0 0.0 0.0 100 1.0
2,27,3,3"'- 31.2 24 81.3 100 1 0 1 0 0 0 1.0 1.0 100 0.0
Tetrachloro- 24 88.9 100 ] 2 ] 0 ) 0 0.0 2.0 100 1.0
4,4’ -diamino
diphenylmethane . 44.6 24 80.4 100 [ 1 1 0 0 0 0.0 2.0 100 0.0
24 86.0 100 0 0 0 0 0 0 0.0 0.0 100 1.0
63.7 d) 24 54.5 100 1 1 1 0 0 ] 1.0 2.0 100 3.0
24 56.2 100 1 0 0 ¢} 0 0 1.0 0.0 100 0.0
91.0 d) 24 50.4 100 1 0 0 0 o] 0 1.0 0.0 100 2.0
24 46.5 100 0 0 0 0 0 0 0.0 0.0 100 2.0
MMC b) 0.05 24 77.0 100 3 17 44 0 0 0 0.0 53.0 100 0.0
24 66.1 100 3 14 37 0 0 ] 1.0 42.0 100 0.0

Bbbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse:
-gap: total number of cells with aberrations except gap

a): Negative control (Dimethyl sulfoxide, 10 uL/mL)

b): Positive control:Mitomycin C
d): Visible precipitation was observed at the end of treatment period.

chromosome exchange, oth: others



Exp. No. 9934 ( 115-213 )
FINAL REPORT

B ®

BB OB FONE 2EHET 5720, 2233-7 ho/una4s-Ur I )Y
TmZLA B0 (RO 0.5 WAV A T — AR BEES, XHREE). 100, 300
¥ £ T 1,000 mg/kg/day % Crt: CD(SD) & T~ b DMEHES 5 ITI2 28 BRIRERN#E L
fo. Eie, XHEEEERS L UN1,000 mgkg (iE, MERER S ICOEHEREA IS, 28 BRIOKE
BEHKTH, 14 BROAREIC X 2FMEOEEMEIZ DT LIRS L.

AR 28 U T RREBOBE, WSSk ARE (FOB), HER L UBHEED
BIRZATY, R 54 L OEEHRK TR ERRE (MRS, mikEEeR,
mW£miﬁ§,M%§E%ﬁ%@@é%;wﬁﬁﬁ)Bi@ﬁﬂ#ﬁﬁ(%ﬁiﬁm
T, PIREBIESR JOVREARSERE) 2EH LK.

TORERIE, ROBY TH 5.

HEOXREET Day 41 (BIEHIH 13 A A) 12 1 flOREARH LN, FEFRMLE
RN DIBRAZER L O Z HUCREME L= 2 S REDEINIZ L B b D L E 2 b,

—HRIREE, ARERS I ORI BRI E R S OEIIRO LT, B R,
BUSHERE, #BHR I CBREERIC O EITERD bivih o,

MEFRETIE, HROERS OFBIRD NP o715,

MAREEERERE T, EHEFNICEEOD TR bhehoi-.

MRAEACFRETIE, HED 300 3BLO 1,000 mg/kg BETHEAPMET L, o 1,000
mg/kg B TR EH LT,

MiFE HERVKEMRE TI, HED 300 35 5T 1,000 mgkg BEC oy 727 Y L ASEAIE
TUL

RRE T, $RHERSOPEIIRD bIR) -7,

TRERERAE I, 0D 1,000 me/kg B TR EROBMNNTED b, R 557
R& LT, imEF A0 AT/ NEE LA AR AR R ASEREED 300 35 3 T8 1,000 mg/kg
HTHEO L.

Pk, SEAREFHTIIRBNT, 22°33-T b5/ 0044073 ) 0T 2202 %
Y OREREOAREITER T 2R, #EEE Hi2 300 mgkg/day SLEDOERE TR
DR Earh, HERMERIY, MRS D 100 mgkgday & UM S, F7-, WRWE
REBETRO bNEELE, WY 14 BREIOKREIZ X 0 @8R bir-.
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BILOWEHEAS 2 U CEERIR 13 BIZE L), Z oIt BEOEM TH Y,
WRE RS LIRS RVMERM R BRE L HT AN, Lo T, Zo#Emoks
25 BLBEOT —2 2XBEOT—4 L UCEY IRV HB L, SR 50T
FHHOX R HERS LT,

15. HRBEER

15.1.

15.2.

15.3.

154.

154.1.

1542

LB LU—RIRTE (Table 1, Appendix 1)

HEDOXTRREET Day 41 (EIEHIF 13 BR) 121 6] @#ES 1010) ORCHFED LR
7z, BT L7zEiTiE, Day 28 2»5HIE, Day 36 M HEHEGABE I W, #F
DILDENY) TlL, BHERB L OEEHMEZE L GECB L U—RREOELITFRD b/
Aoz,

{KE (Figure 1~2, Table2, Appendix2)

HECITRER LORESM 8 U T, R L R ER 5 & L OMDBFECEE
FETFRD NAH T '

D 1,000 mgkg 8 TS 42 BIZEEORERIKTIFRD b, BE5HHFICE
NI ONT, { L AEERBRA O RBHOBEN R @ Z Lt LB 650
LEZ LN

##£EE (Figure 3~4, Table3, Appendix 3)
HERE & HICRGR L UEIESM A @ U T, SR L ERYERG S L OROBRITE
WHEBEETRD b7

HEREESBRE (FOB)

SEMI/REREIZL (Tabled, 5, 6, Appendix4, 5, 6)

B PR S ONEEHEFOBBICEN T, M bICHBRDEESICERTAE
LT behoTe. Fie, YRGS JUMEREIC b, MRRE L BB S&EE L
OMICABEIRD bNehoTc. 7ok, EHEHMPIIFT LI BEO | flCiRE
DIRTHAK®E 4 HBRBLIOEIE 1@, #EHEREE 1 ERIC8IEI .

BUSHERRZ (Table4, Appendix 4)
Be5 418 B3 LOVEIE 2 8 BICER L7 FUSHERZEIZIRUN T, MEREL b IR E R
WCRET 5 BRE SR bR f.

B 5 438 B OUSHRE T, MELGTRE T MBW2), FERIZSUG) 25 100 mgkg
BOBET I, BEGRET IR bRT L 5 LA < 25 300 mgkg B D
TSRO LD, ZRbid, JREETHLALORTWARISTHY, RHAEOM

WD BN TVRWEISTH D Z &b, #RWE L IIRBEE DRV MERA LR L &
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EZz b,

B 2 18 B OFGHERE T, BRECRET (F2E<T5) 281,000 mgkg o
HET1HICFRO BN, B54BBIZAURMIIERD N TE LT, RAEDOHICIX
RO ONRNIETH D Z &b, HRWHE & HEEN O R MBRMLEILEEL DR
7.

1543. #7) (i#&f) (Table7, Appendix 7)
MERE S b, 5 4 BRBIUEE 2EBOWTROBREIZIUVNT S, STBEE . B
H# 555 L O TRIES X OB OB TR bed oz,

1544. B%EZE (Table8, Appendix8)

T, B854 BB IOEE 2B EDOWTROBREICRBO TS, SRS HRME
B 5B L OMICEIFRD bRz,

HETIE, #5438 B OREIZEVT, 100, 300 3358 1,000 mgkg B CRIEBILAE 10
~20 S DBFEESIED, 100 mgkg B TIXE DIZRIERLAHR 40~50 50 B FEEALAN
ETNTNEEREEEZ R LS, DT b RO TH Y, | B OER I,
B LB ETBD o edoTz. B 28 B ORETIE, *IHREEE 1,000 mgkg & D
I CEIIRD b7z,

155. 379,
1551, MiRFHRE

155.1.1. BREHRETEF (Table 9-1, Appendix 9-1)
BT, WP ORETE RIS T b R L RIS AR L ORI E B
B oot
HETIE, 1,000 mghkg B THMBESERITHEMUZA, 16 @HES 2304) BE
BEEERUEZ LI BAETHo . F/2, 100 mghkg BETMCV BREEICIETL
=0, TR ONT, AREEHOLRVWELLTH Y, R IRE DRSS L 1 Hk
Lighoiz.

155.1.2. [ AR THS (Table 9-2, Appendix 9-2)
HETIL, 1,000 mg/kg B CHPERBOFERETHRO L.
HETIE, 1,000 mg/kg B THEFRMBRE DA BRENHFRY bt

1552, MiREEERE

1552.1. B EHAR THF (Table 10-1, Appendix 10-1)
EHE & B IO TNOREEBICBWT O B C HRYE RS S L ORICEER
ZIIBO bz hoTk.
-18-
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1552.4.

15525.

15.53.

1553.1.

15532

15.54.

1554.1
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EHEEARIW T B (Table 10-2, Appendix 10-2)

HETIE, WTNOREEBIZBWTHIRBE L 1,000 mgkg B - ORICE B 221158
D LRI,

HETIE, 1,000 mgkg & TPT WEEIZLME LT-.

MmiRAA R

P 5 HARIM TS (Table 11-1, Appendix 11-1)

HETIE, 30035 LT 1,000 mgkg B TREADFEEREY, 1,000 mgkg BETAH Y 7 A
DEFEERENSRO N, F2, 100 mgkg HETT MY 7 b, Y LABIOEER
BEIEM U, BEEFEHEOLRVWEILTHY, HHRHERSOEEL TS
ot

HETIE, 1,000 mg/kg BECTHMEREISERIZLA LT

[EIE AR TR (Table 11-2, Appendix 11-2)

HEHE & BITWTNOBREBEHRBICB W THRREE S 1,000 mgkg BE & OMICEE 22T
BDoENphoT.
MyEE B ESKENRE

5 HIRM TR (Table 12-1, Appendix 12-1)

FETIE, 300 BXT0 1,000 mgkg T o 707 Y BRI CBENEEIZIET
L7z,

HETIE, 300 mgkg BT oy 7 07 ) VBT S ORENE IS L2, Al
KIFEDR2WEIL TS O R E IR 5 DR & 1T L2 o7,

EIEHAMM THF (Table 12-2, Appendix 12-2)

HETIE, WThOREHEBIZBWTHIREEL 1,000 mgkg B & OMICEBEREITR
B LR TL.

HETIE, 1,000 mgkg F T 7/ 27 ) VO ERRENSEEIEM U0, BReELT
bV, BHEFHEERILEN S HBT U

PRI

5 AR TS (Table 13-1, Appendix 13-1) v
BT, WINOREEBICBW OO X REE L R ER G E# L OMICEETRD L
izt
METIE, 100 mgkg BETH MU DA, A Y 7 ABIUERRSHEROFE2ED, 300
mgkg FETT MU U LB OFE B8, 1,000 mgkg #2TH U 7 Ak L UERREE
MEOHERBYHBFRD b
-19-
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1554.2. EIfEHAR#E THF (Table 13-2, Appendix 13-2)
HETIE, 1,000 mgkg BHETREENFRIET L2, FHOFE TIIRVREDHE
IMZESTETH D, WRHEREOBEL THMT L id ol E77, T RU A,
AU 7 LB IOERBENERIIRD Uiz, BEEHEICBILITERD bR &M,
ERE IR EDOFEL (U Uish o7z,
HETIE, WTROREEBIZBWOTHRREEE 1,000 mgkg B & ORICEIRFRD B
otz

15.6. REERE
156.1. BEHEE

156.1.1. BEHIM#TEF (Table 14-1, 15-1, Appendix 14-1, 15-1)
HETIE, WThoORERBTICBOTHA B L HBRYEIR SR L OMICEEIRD 5
nighot.
HETIE, 1,000 mgkg B CRHROTEX EEDH B LB L UM EEOHEIMEM AR
HHT. Fiz, 100 BLN300 mygkg B CHEIBOHR IS LU EROEERIE T,
100 mg/kg B CHVEDMEMERDEELRRTIARO b, AREKFHORVVELTH
D, WRYHBRGORELITHE LT,

156.1.2. EIEHAR THF (Table 14-2, 15-2, Appendix 14-2, 15-2)
HETIE, WTROBIESREIZBWOTHREE L 1,000 mgkg B & ORIZEETSRS b
otz '
BT, 1,000 megke BECOMS & USREDARS EROA S RHEMATD I, [
HCOMBIREAEICER LB E B2 bh, FHRYER G O L i3 Lz
7.

1562, FRETA

156.2.1. B 5 HAMIMC T BF (Table 16-1, Appendix 16)
R E R GRAZBNT, SBEECHE URA SN S 2R L= iR bt
hrole. ERYEBESHTRO DNLHRT, WTHbERED D W IZBBIEORET
Y, £z, Sy MCLEUTZBRRETIFRTH L Z Lo b, HHRYEREIZLD
YN (el m T WY (RAVIESY el

1562.2. BIEHARAK T (Table 16-2, Appendix 16)
SRREER LN 1,000 mgkg B TEEINFRIE, WIRbLEREORAETHY, B
REAMDEEEZ b,
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15.6.3.1.

15.6.3.2.
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FECEW (Appendix 16)

EREHMTICIET Lo dBBEED 1 4] @rES 1010) TiE, FEFORE, Ehis L
OERGONIEILSR, BEBtOREEE, g0/ VUL, HROER, BRREOEHFBI ULy
DHIEDFRD HvTe.

FRET R

P 5 HARA THE (Table 17-1, Appendix 17)

WERER 5 OB SN RO AL RIS bz

FHBTIE, /NEFLEATHIFIARA (Photo. 1, 2) ASMEREC 300 33 518 1,000 mg/kg B
IO LI, HEREE HIZ 1,000 mgkg FECREERDGEREISHEM Uz, FFIRALKE, #
FE DB L B> Tz, 7ods, RFRERABLREEZED, BED 1,000 mgkg BEIZ 1 HI3
ELT.

FOM, BENCBREOEAMSRHLE D AFICBESNR, AR L
RAEBDOBRLROONT, WTFhbERRARELEZ LRI

[EEHARIM TR (Table 17-2, Appendix 17)

SR T BRI, MERED 300 35 110 1,000 mg/kg #2380 Sz FRFIIR OB KR X
UERBATBIE S do Tz

Z O, EREICEEOEA R RS £ 001,000 mgkg BB SN, TOE
BERIUOREHEDO LW THLERBERE LB DN

Wrlh# (Appendix 17)

EHEHIHIZSET Lo BEED 1 61 (EE5 1010) TiE, ZEBR JOEREOMEE
PL3R, SRR D i, KAER & OCEEISTE, BRBOEK, ERFOME, 185, K
DB LB I OHARA LR, REOEREZBZ LN, 0, BHED S >IB IV
HEOBEMIKT, Ml JUMBRICIT 2EEOER, Vo EoRLEKERBB IV
TARBHEERE, MOIRTRMIRREESE, FHROMMIRRILINESE, BiRORMEFHEE L, BEbt
O, AR L OKEROZERE, KROFENBEIN, “RO—IRREOEL &
FHREENERIN. RIIFEFREOBAZE TH 5 & HiKlT L7,

221 -
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16. BEBIURS

WROER S BEE Lc &b, BHEHBREORICR® bz, 1,000 mgkg B0
e CRIBEROBMANRD b, ST HHEE LT, WHERAMEAIC NER.OED
SR L 2 o T AFHERR D BER D3 300 mg/kg LA EDBEDMERE TR bz, ERofl,
FWEOREIZ LY, WEMEDOBENRT 2 n— A P450 DIEHEFEE XL,
BRI B D DR LA > TR DB R AR - 32 L b T\ 5 =
L DD, NEER IR, RSO CRAE L7 FIASHENE 2 B
FHRRAERIY, BRMERSHOMIRENLLND Z LD D, WRWEREICRE L
CEALTHD EBZ DI, FIRORRIEFSS, 1,000 mgkg BEORE | FlicsBD bh
fo. FRBTE, FHRO—BRIOZIBR LR THY, FEOMIEFHHSEE-
FTARIRDRARERIEIT, BRREREL LTENCBESND Z &b, AT RLITERLY
BETRT, HBRWERE & IBROBRVVEETHD L EL LN,

MEAEACFREIZ IV T, FBERBREED 300 35 1 181,000 mg/kg BEDOHETRE B MME
Tl MiERAEKKEREER T, RBOHIC o /27 ) U HEOE TR
LNTEY, REBDETIX o /o7 ) U HEOKFICER LAZILTHDEELD
nic. LaL, o 707 Y HEORTOBFIITRHAThH 7. Fi-, SUERBRED
1,000 mg/kg HEOMETHMERRSDS LH Uiz, PRSI0 FRX, B L AFu—1o%s
M%wbmwam@wmvbn MEDF BRBEORD BB ThD. Lizhio

\hgoﬁm@ﬂﬁ%% BERIITHTHLD, HBRHEOES - IRERERICHT
DEENRBENT
ﬂ%ﬁ@ﬁl%ﬁ@@%%*ﬂ%tbt.:@%%@,&5&58&%%3%&0@
FEEDREA L, —ARREBRS LU FOB 128\ T, @8 REDE(ICBE Uiz ki g
Shic. JREMBFRE T, FEEOBAENRD LI, ThiER S Ex b,
BRI, 7y MNIBWTEOREFIB LV, SHREACRAE L Z 0D, BRRA
WEThDEBEX BN,

—RREE, AER I EERICEBRDER S ORBRRO LN, M EREE,
FICHRE, BHBLOBRESRIC O HREM 2 RET 3B b7z,

ZOM, BHERBREICRWT, MEFERE T, 1,000 mgkg B0l 1 5 (EMmES
2304) DEMBEAEELTR L. LvL, =OBMEED: AR ORERES AT

REMOEALIRD ST, HRYWERSE & IEBEDR VL L HW LT, 7, i

AALFRETIE, 1,000 mgkg HOMETH Y 7 AR EH L, REETIE 100, 300 /1%

1,000 mg/kg BEOMETRPEREMET LD, TILORESARIE-TBLE, &

BREICBET D A LFREHA B LT OMORBREER IS REIT/R <, FELRE

KBV THERDORFITED DRI &0 0, HRWERS L IIED RV L E X
-22-

_30_



Exp. No. 9934 ( 115-213 )
FINAL REPORT

b/, EERBEHIBSWVT, 1,000 mgkg BEOBETHREREI A L, 1,000 mgkg B
O TEBARMBREMREEM L, PT AEHELL. ZhboBkid, BRE5RE TIRICIEER
HLERTELT, WTFRLEMAELLTHED, FEFMNESIIENEE N,

Db, MEEBREALTICRWT, 22°33-7 8770447 I/ VT =)V A E
COREREIZRET 2HEMES, #EEL HIZ 300 mgkg/day UL EOEE TEH LN
Tz &b, EHEMEET, MRS HIZ 100 mgkg/day & BTN, F7o, BHHEAEREE
TROLNELE, W 14 BEOKREIC L 0 EHEMSFZD bk,

17. BEIWM
1) FHEECHRE, BFEHRES, PUEE - 158 (1994).
2) BASMREFSR BHREMRE, 7~y 182(2000).
3) Haschek MW, Rousseaux GC, Fundamentals of toxicologic pathology, Academic press: 139
(1998).

18. BRI REEIDORTF

WEHRBR D T OB ENT, BTt v & —REHRF AR TR EVERE 10 /IR

FEND., FOBROREFIZOWTR, RBEESEE L F ¥ —Claan L, BIEE
W5, F£i-, REBEGEAERBRERHISVWTHE, HRSH MERFHRITCT
10 ERIRIFE ND. ZOBRDRIFCANTI, RBRETEE & 2L ¥ — 7 b TNk

Attt MR FRRFTCTHEDO L, HIEEDD.

o HEEHEE (EAX)

o WY (Fov b, 2p

o WERWHEICEETAEE (FEAK LURRERE, o)

o i L UMERRIC BE 9 D E0Ek

o EF—F (—RRIEERTG, KREREE BERNERE, BRRERE 2
EEARECE, FEERARRIE, Tof)

o HBREEARE (Tuy /SR REABEAR, MR MIREHKELR, Zo#)

o REMMBMEAEREGEE (REAGEAMEHEEDT L, REHEEAER
SHEDE L, EAMEREBRETHEEDTL, Z0Of)

o BHBEE (EX), {¥EHEFERGEBEHER (BL)
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Table 1. . Clinical observation Exp. No. 9934 {(115-213)

Sex: Male

Group No. Day of experiment
Dose Finding 1 3-----n- > 4-v----- > Secemn-s > 6-=-v---- >
mg/kg Part 1 2 3 1 2 3 1 2 3 1 2 3 !
|
o1 normal - io0 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
control Total 10 10 10 10 10 10 ic 10 10 10 10 10 i0 10 10 10 10 10~
0 1
Emaciation - 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
+ L] [} 0 o o <] 0 [ 0 [} 0 1] L] o o [1] o 0
Total 10 10 10 ip 10 10 10 10 10 10 10 10 10 10 10 10 10 10
02 normal . - 5 S 5 S s 5 S 5 s 5 S S s s S s s 5
TCDAM Total 5 5 5 s 5 5 5 5 S 5 5 s s s 5 5 s S
100 =
.
o) 03 normal - 5 5 5 b3 S S 5 E) 5 5 5 5 S 1 5 S S s
\O TCDAM Total s -5 S 5 s s 5 s 5 S S s 5 S S 5 s 5 .
' 300
04 normal - 10 10 10 10 10 10 10 10 10 10 10 10 10 10 i0 10 10 10
TCDAM Total 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
1000 .
1l: Before dosing 2: 30 to 60 minutes after dosing 3: 3 to 4 hours after dosing '
TCDAM: 2,2‘,3,3'-Tetrachloro-4,4‘-diamino diphenylmethane
i
!
i
- i
- !
Table 1. -continued Clinical observation . . Exp. No. 9934 (115-213)
Sex: Male
Group No. Day of experiment
Dose Finding T-v- -> Br-mmmme > 9--c-vnn > 10--e---- > 1l------- > 12------- >
mg/kg Part 1 2 k) 1 2 3 1 2 2 1 2 3 1 2 3 1 2 3
01 normal - 10 10 10 10 10 10 10 10 10 le 10 i6 10 10 10 10 10 10
control : Total 10 10 10 10 10 10 io 10 10 10 10 10 10 i0 10 10 10 10
o
Ewmaciation - 16 10 310 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 k
+ 0 L] 0 ] 0 [ [] [ L] [ 0 0 [ 0 ] ] [] 0 E
Total 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
|
02 normal - 5 s S s H s s 5 H S 3 s S S s s H 5 \
TCDAM Total 5 s s S s s 5 5 s s 5 s 5 5 5 s 5 5
100
t'.j 03 normal - 5 5 5 5 5 H H s S 5 5 H) s S S 5 5 s ‘
© TCDAM . Total S S s 5 s s S 5 s S 5 5 s S S S 5 S
: 300
04 normal - 10 10 10 10 10 io 10 io0 10 10 10 10 10 10 10 10 10 10 ’
‘TCDAM Total 10 10 10 10 10 10 10 10 10 1o 16 10 106 10 10 1g 1o 10
1000 . |
1: Before dosing 2: 30 to 60 minutes after dosing 3: 3 to 4 hours after dosing

TCDAM: 2,2°.,3,3' -Tetrachloro-4,4’-diamino diphenyimethane




-1g-

-7

Table 1. -continued Clinical observation Exp. No. 9934 (115-213)
Sex: Male
Group No. Day of experiment
Dose Finding 13-~ 14------- > 1S-e-e--- > 16----o-- > 17------- > 18------n >
mg/kg Part 1 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
01l normal - 10 10 10 10 10 10 1o 10 10 10 10 1o 10 10 10 10 10 10
control Total 10 10 1o 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Emaciation - 10 10 16 10 10 10 1€ 10 10 10 10 10 10 10 10 ic 10 10
+ o 0 [ 0 0 o [ o 0 0 0 [} 0 1] 0 [ ] ]
Total 10 10 10 10 10 l0 10 10 10 10 10 10 10 10 10 10 10 10
02 normal - 5 s S s 5 S 5 5 5 5 5 S S 5 5 5 s S
TCDAM Total s 5 s 5 5 s 5 13 5 S 5 S 5 S 5 s 5 5
100
03 normal - S S 5 S S S S 5 s S 5 S S s s 5 S S
TCDAM Total S s s S 5 s s 5 5 S 5 S S 5 S 5 S S
300
04 normal - 10 lo 10 10 10 10 10 10 i0 10 10 10 10 10 10 10 10 10
TCDAM Total 10 1o 10 10 10 1o 10 10 10 19 10 10 10 10 10 10 10 10
1000
1: Before dosing 2: 30 to 60 minutes after dosing 3: 3 to 4 hours after dosing
TCDAM: 2,2°,3,3°-Tetrachloro-4,4’-diamino diphenylmethane
Table 1. -continued Clinical observation Exp. No. 9934 (115-213)
Sex: Male
Group No. Day of experiment
Dose Finding 19------=> 20---~--= > 21eeeo-n- > 22---c--- > 23-ec---- > 24------- >
mg/kg Part 1 2 ] 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
o1 normal - 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 i .1¢ 2190
control Total 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Emaciation - 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
+ ] 0 0 0 [ o [ ] 0 0 0 0 ] ] [ 0 [ 0
Total 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
02 normal - s 5 S S S S 5 S s s S s 5 S S 5 5 5
TCDAM Total B H B s H H s s B B s s s s s H 5 s
100
02 normal - 5 s s s 5 S s s H 5 s S S s S 5 s s
TCDAM Total s s s s s s s H s B B s 5 s B H s H
300
o4 normal - 10 10 10 10 10 10 10 1¢ 10 10 10 10 10 16 10 10 10 19
TCDAM Total 10 16 10 10 10 10 10 10 10 10 10 16 10 1@¢ 10 10 10 10
1000
1: Before dosing 2: 30, to 60 minutes after dosing 3: 3 to 4 hours after dosing

TCDAM: 2,2°,3,3’-Tetrachloro-4,4°-diamino diphenylmethane
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Table 1. -continued Clinical observation ’ ’ Exp. No. 9934 (115-213)

Sex: Male

Group No. . Day of experiment
Dose Finding 25----aun > 26----m-- > 27------- > 29 ‘
mg/ kg Part . 1 2 3 1 2 3 1 2 3 L
o1 normal - 10 10 10 10 10 10 1¢ 10 10 9 9 9 H
control Total 10 -10 10 10 10 210 10 10 10 9 9 g S
[} . .
Emaciation - 10 10 10 10 10 i0 10 10 10 2 s 9 s
+ 0 0 0 o 0 1] 0 o D 1 1 1 Q
Total 10 10 10 10 10 10 10 10 10 10 10 10 13
02 normal - s 5 s H 5 5 s 5 5 H 5 s S
TCDAM Total 5 s 5 s S s S s s 5 S S s
100
03 normal - s 5 s 5 H 5 5 S S 5 S s 5
TCDAM Total 5 s s 5 5 5 5 S S 5 5 5 5
300 . H
04 normal - 10 10 10 10 10 10 10 10 10 10 10 10 5
TCDAM Total 10 0 10 10 10 10 10 10 10 10 10 10 s
1000 '
l: Before dosing 2: 30 to 60 minutes after dosing 3: 3 to 4 hours after dosing . ' .
TCDAM: 2,2',3,3’-Tetrachloro-4,4’'-diamino diphenylmethane i
i
-
' !
\
Table 1. -continued Clinical observation Exp. No. $93¢ (115-213) '
!
Female !
Group No. Day of experiment
Dose Finding lo--eone > 2 - > Jomewuon > Semmonn-- > 6--~---- >
mg/kg Part 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 l
o1 normal - 100 10 10 10 10 16 10 20 10. 10 10 1o 10 10 1¢ i0 10 i0
contrel Total 10 10 10 10 10 10 10 10 ie 10 1o 10 10 10 10 10 10 10
’ l
02 normal - 5 s 5 H H 5 S H s 5 5 H 5 5 s 5 5 5
TCDAM Total s s 5 5 s s 3 [ s 5 s 5 s 5 5 s s 5
100 |
03 normal - 5 5 5 s 5 5 5 5 S 5 S 5 5 5 S S S S I
TCDAM Total S s s H s H s S s s H S s 5 H 5 5 H
300
‘
04 normal - 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
TCDAM Total 10 1o 10 10 10 10 10 io 10 10 10 10 10 10 10 1i¢ 10 10
1000
1: Before dosing 2; 30 to 60 minutes after dosing 3: 3 to 4 hours after dosing

TCDAM: 2,2°,3,3’-Tetrachloro-4,4’-diamino diphenylmethane




-ge-
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Table 1. - -continued Clinical observation Exp. No. 9934 (115-213)
Sex: Female

Group No Day of experiment

Dose Finding Terer-m-- > B------- > L R > 10----+-- > 1l---w--- > 12------- >
mg/kg © Part 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

01 normal - 10 10 10 10 10 10 10 10 10 1o 10 10 10 10 1o 10 10 10

control Total 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 i0 10 10

02 normal - S 5 S S S S S S 5 5 S 5 s S 5 5 s S

TCDAM Total S S 5 S S S 5 s 5 5 S S S 5 S S 5 S
160

03 normal - S S S s 5 s S S 5 S 5 S 5 5 S 5 5 s

TCDAM Total 5 5 s 5 S S 5 5 S S S s 5 S S s S S
300

04 normal - 10 i0 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

TCDAM Total 10 10 10 10 10 10 10 19 10 10 10 10 16 10 10 10 10 i0
1000

1: Before dosing : 30 to 60 minutes after dosing : 3 to 4 hours after dosing

TCDAM: 2,2‘,3,3° -Tetrachloro-4,4’-diamino diphenylmethane

Table 1. -continued Clinical observation Exp. No. 9934 (115-213)
Sex: Pemale

Group No. Day of experiment

Dose Finding 13----nn- > 14------- > 1§------ > 16------- > 17------- > 18------- >
wmg/kg Part 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

01 normal - 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 190

control Total 10 10 10 1o 10 10 io 10 10 10 10 10 10 10 10 10 10 10

02 normal - 5 s s 5 s s 5 s S 5 S s s s S S S S

TCDAM Total B s s s 5 & § s § 3§ s s s s s s s s
100

03 normal - S 5 s s S 5 5 S S 5 5 S s S S S S 5

TCDAM Total s s s 5 5 s s s s s H s s s s s 5 5
300

04 normal - 10 10 10 10 10 10 10 10 10 10 i0 10 10 10 10 10 10 i0

TCDAM Total 10 10 10 10 10 10 10 10 10 10 10 16 10 10 10 10 1o 10
1000

1: Before dosing
2,2’,3,3" -Tetrachloro-4,4‘-diamino diphenylmethane

TCDAM:

30 to 60 minutes after dosing d: 3 to 4 hours after dosing
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Table 1. -continued Clinical observation Exp. No. 9934 (115-213)

Sex: Female

Group No. Day of experiment .
Dose Finding 19------- > 20---+-n- > 2l-----a- > 22------ > 23---a--o > 24------- >
mg/kg Part ) 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 |
o1 normal . - 10 10 10 10 10 ic 10 10 10 10 10 10 1o 10 10 10 10 10 L
control Total 10 10 10 10 10 10 16 10 10 10 10 10 10 10 10 10 10 10
[
I
02 normal - 5 5 5 S 5 5 s H] S s 5 5 5 s 5 S 5 13
TCDAM Total S s H 5 s 5 H 5 H s 5 3 5 5 5 s s 5
i00
03 normal - s S s 5 5 s 5 5 S S 5 5 5 5 5 s 5 5
TCDAM Total 5 s 5 s 5 5 5 5 5 S 5 5 S 5 s 5 5 5
300
04 normal - 10 10 10 10 10 10 10 10 10 10 10 10 io 10 10 10 16 10 -
TCDAM Total 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 1c i0
1000
1: Before dosing 2: 30 to 60 minutes after dosing 3: 3 to 4 hours after dosing
TCDAM: 2,2’,3,3‘-Tetrachloro-4,4‘-diamino diphenylmethane
'
!
!
t
!
|
Table 1. -continued Clinical observation : Exp. No. 9934 (115:213)
. !
Sex: Female
Group KNo. Day of experiment . .
Dose Finding 25-+s-no- > 26--+---- > 2T~c----- > 2B------- > 29
mg/kg Part 1 2 3 1 2 3 1 2 3 1 2 3
01 normal . . - 10 10 10 10 10 ic 10 10 10 10 10 10 s’ . !
control Total 10 10 10 10 10 10 10 310 10 10 10 10 H
° .
}
[} normal - 5 5 s H 5 S 5 5 H s 5 5 5 t
TCDAM Total 5 s s S S s H s s 5 S S 5
100
. : !
03 normal - S s s 5 s S s s s °s S 3 s
TCDAM Total s H S s s H H H 5 H 5 H s
3co
.
04 normal - 10 10 10 10 10 10 10 10 0 1¢ 10 1¢ 5
TCDAM Total 10 10 ic 10 10 10 10 ic 10 10 10. 10 5
1: Before dosing 2: 30 to 60 minutes after dosing 3: 3 to. 4 hours after dosing . !

TCDAM: 2,2’,3,3'-Tetrachloro-4,4°-diamino diphenylmethane




Table 1.

-continued Clinical observation

Exp. No. 9934 (115-213})
Sex: Male
Group No. Day of experiment
Dose Finding 29 30 31 32 33 34 3s 36 a7 g 39 40 41 42 43
mg/kg Part
o1 normal - 4 4 4 L4 4 4 4 4 4 4 4 4 4 4
control Total 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Emaciation - 4 4 4 4 4 4 4 4 4 4 4 4 4 4
+ 1 1 1 1 1 1 1 1 1 1 1 1 c o 0
Total H s s s s s s s 5 S s s 4 4 4
Abdominal distention - s s S S S s S 4 L3 4 4 3 4 4 4
+ 0 o o o 0 o o 1 1 1 1 1 0 [} 0
Total 5 S S s 5 5 S H 5 S S 5 4 4 4
. 04 normal - S s S 5 S S s S S S s 5 5 s S
w TCDAM Total s s S 5 S s 5 s S s S S 5 S S
o 1000
.
TCDAM: 2,2‘,3,3’-Tetrachloro-4,4’-diamino diphenylmethane
Table 1. -continued Clinical observation Exp. No. 9934 (115-213
Sex: Female
Group No. Day of experiment
Dose Finding 29 30 31 32 33 34 35 36 a7 38 39 40 41 42 43
wg/kg Part
01 normal - s S S S5 5 s S 5 5 s S 5 S s 5
control Total s 5 s s S S s S 5 S S S b s S
04 normal - s 5 B s s s s s s s s s s s s
TCDAM Total 5 s 5 S 5 s S 5 S 5 s s S 5 5
1000

-0p -

TCDAM: 2,2',3,3'-Tetrachloro-4,4'-diamino diphenylmethane
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Table 2. Body weight Exp. No. 9934 (115-213)

Sex: Male

Group No. Day of experiment

Unit:g
Dose Gain
mg/kg 1 q 8 11 15 18 22 2s 28 1-28 ‘r
01 N 10 i0 10 10 10 10 10 9 3 9 |
control Mean 151 173 200 220 243 263 285 304 319 168
o §.D. 6 10 14 18 23 26 30 31 32 29
02 N s 5 5 E S 5 H 5 5 5
TCDAM Mean is0 172 1399 219 246 264 283 300 3ie 168
100 S$.D. 6 10 13 15 21 24 29 33 42 40
03 N . 5 s 5 S s 5 5 S s 5
TCDAM Mean 143 171 158 223 248 272 296 313 333 183
300 S.D. 6 8 14 16 17 18 20 22 22 1B
+ 04 N N 1o 10 10 190 10 10 10 10 10 10
& TCDAM Mean 151 172 197 219 240 257 277 292 3oe 158
- 1000 S.D. € 9 13 17 20 22 24 24 27 23
' .
- |
TCDAM: 2,2’,3,3’-Tetrachloro-4,4‘-diamino diphenylmethane- . . !
'
|
i
|
|
|
Table 2. -continued Body weight . Exp. No. 9934 (115-213)
Sex: Female . |
.
Group No. ) Day of experiment : Unit:g
Dose Gain
mg/kg 1 4 8 11 15 1e 22 25 28 1-28 |
01 N 10 . 10 1o 10 20 10 10 i0 10 10
control Mean 117 131 146 160 169 179 191 197 207 90
o ° §.D. H & & g 10 9 11 10 10 10
02 N s 5 s s s s 5 . H s 5 ‘
TCDAM Mean 117 132 144 157 164 172 181 187 198 82 l
100 5.D. s ? ' 9 11 12 12 12 15 15 11
03 N s s s s s s s s s s . ’
TCDAM Mean 117 129 141 154 162 169 178 187 194 77
300 s$.D. s 7 10 13 16 - 21 23 25 26 24
« 04 N 10 10 10 10 10 10 10 .10 10 10
& TCDAM Mean 117 131 143 158S 163 173 185 190 196 80
] 1000 $.D. - € 7 7 7 9 ] 8 11 10 .. ‘

TCDAM: 2,2*,3,3'-Tetrachloro-4,4'~diamino diphenylmethane

-l



Table 2. -continued Body weight Exp. No. 9934 (115-213)
Sex: Male
Group No. Day of experiment Unit:g
Dose Gain
mg/kg 29 32 3¢ 39 42 29-42
01 N 4 4 4 4 4 4
control Mean 339 ass 37s 350 404 €5
o 5.D. 25 24 27 27 29 S
o4 N $ s S 5 S 5
TCDAM Mean 31e 332 346 383 372 54
1000 S.D. 25 26 23 20 19 10
TCDAM: 2,2,3,3‘-Tetrachloro-4,4‘-diamino diphenylmethane
'
S
w
.
Table 2. -continued Body weight Exp. No. 9934 (115-213)
: Female
Group No. Day of experiment Unit:g
Dose Gain
mg/kg 29 32 16 39 42 29-42
¥
o1 N 5 5 S 5 S5 S
control Mean 210 219 227 234 240 30
o .D. 9 12 12 1t 9 4
04 N 5 5 5 S s S
TCDAM Mean 196 202 209 218 222+ 26
] s.D. 13 16 19 16 15 S
Significantly different from 01 group * P 5 0.05 (Dunnett)
TCDAM: 2,2°,3,3'-Tetrachloro-4.4’'-diamino diphenylmethane
‘
ES
=
.
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Table 3.

Sex:

Food consumptign

Male

Exp. No. 9934 (115-213)

Group No. Day of experiment Unit:g/animal/day
Dose 1 ] 15 22 . 29 ) 36
ng/kg => B => 1§ => 22 => 28 => 36 => 42
ol N 10 10 10 9 4 4
control Mean 23 24 25 25 28 29
o s.D. 2 3 3 2 1 2
|
02 N H B 5 5
TCDAM Mean 23 25 25 25
100 $.D. 2 3 4 5
03 N 5 S s 5
TCDAM Mean 23 25 27 27
300 5.D. 1 2 2 2
« 04 N io 10 10 10 5 s
& TCDAM Mean 22 24 24 24 26 26 I
W 1000 s.D. 2 3 3 3 2 2
'
M
TCDAM: 2,2’,3,3'-Tetrachloro-4,4°'-diamino diphenylmethane [
f
-
4
!
L
!
Table 3. -continued Food consumption Exp. No. 9934 (115-213)
|
‘Sex: Female
L
1
Group No. Day of experiment Unit:g/animal/day
Dose b3 8 1s 22 23 36 -
ng/kg =» 8 => 15 > 22 => 28 => 36 => 42 N
01 § 10 10 10 10 5 5 |
control Mean 17 i8 148 18 20 19 :
[} s.Db. 1 1 1 1 2 1 ;
02 N s s 5 5 '
TCDAM Mean 18 18 18 17
100 .D. 1 2 2 2
03 N s s s 5 ‘
TCDAM Mean 17 18 18 18
300 S.D. 1 2 3 3 I
. 04 N 10 10 10 10 s 5 |
& TCDAM Mean 17 18 18 18 20 19
Ll 1000 $.D. 2 2 2 2 2 2 .
.
TCDAM: 2,2’,3,3‘-Tetrachloro-4,4’'-diamino diphenylmethane
!

;
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Table 4. Detailed clinical observation and sensory reactivity to stimuli of different types Exp. No. 9934 (115-213)

Sex: Male

Signs Dose level Administration period (Week) Recovery period (Week)
(mg/ke) B.G.~ 1 7 3 q T 2

No. of animals [t} 10 10 10 10 10 5 4
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5

REMOVAL FROM CAGE

Ease of removal Very easy 0
100
300
1000

Easy V]
100
300

! 1000
IS

,\’ Vocal ization None 1]
100

CUNUNDO — =D ©aNnD
o
.

1
t

OO COoOoo Do

o v
to G|

I o
I & o

1
i

SO OO0 OULnd
SNNO ~0O0D NN

1000

w
[2))

B.G. : Before grouping

Table 4.  -continued Detailed clinical observation and sensory reactivity to stimuli of different types Exp. No. 9934 (115-213)

Sex: Male

Signs Dose level Administration period (Week) Recovery period (Week)
(mg/ke) X 1 2 3 4 1 Z

HANDLING OBSERVATIONS

Muscle tone - Normal 0
100
300
1000

Decrease or |imp 0
100
300
1000

Subnormal temperature Absent 0
100
300
! 1000

r-N

7 Piloerection Absent 0
100
300
1000

Staining hair Absent 0
100

-
-~
e

—

[~ N~ I B - A

QU0 QU0 OO0 QNI

mma OO OO0 QU

NUO CUONUO OO0 Qo

NNO QUOO OO0 OoLmo

lan ent e @i | — end

NNO NN OO0 —= DUAaw
I & o

3
3
3
S
=

g

S
D
mma
mms
B

1000

Unkempt hair Absent 0
100

>
=
=
=
=

1000

Rough fur 0
100
300
1000

CcCoOO0o0 Quwx

>
=3
3
QOO0 Owinn E;
=
1= el &l en ent

IS vt ol e

Cooo owvwn
oo oua

o
o

B.G.: Before grouping
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Table 4. -continued Detailed clinical observation and sensory reactivity to stimuli of different types Exp. No. 9934 (115-213)

Sex: Male
Signs Dose level Administration period (Week) Recovery period (Week)
(ng/ke) B.G. 1 2 3 { 1 2
Skin color Normal 0 10 10 10 10 10 5 4
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Lacrimation Absent 0 10 10 10 10 10 5 4
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Exophthalmos Absent 0 10 10 10 10 10 5 4
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Pupillary size Normal 0 10 10 10 10 10 5 4
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Salivation Absent 0 10 10 10 10 10 5 4
100 5 5 5 5 5 ~ -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
B.G. : Before grouping
Table 4.  -continued Detailed clinical observation and sensory reactivity to stimuli of different types Exp. No. 9934 (115-213)

Sex: Male

Signs Dose level Administration period (Week) Recovery period (Week)
(mg/ke) B.G~ 1 z I 4 T 3

OBSERVATIONS IN ARENA

Posture Normal 0 10 10 10 10 10 5 4
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Motor activity Normal 0 10 10 10 10 10 5 4
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Respiration Normal 0 10 10 10 10 10 5 4
100 5 5 5 5 5 - -
300 5 5 5 5 5 - ~
1000 10 10 10 10 10 5 5
Lid ciosure Wide open 0 10 10 10 10 10 5 4
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Gait Normalt 0 10 10 10 10 10 5 4
100 ) 5 5 5 5 - -
300 5 5 5 5 5 - ~
1000 10 10 10 10 10 5 5
Tremor None 0 10 10 10 10 10 5 4
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5

B.G. : Before grouping
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Table 4.

-continued Detailed clinical observation and sensory reactivity to stimuli of different types

Exp. No. 9934 (115-213)

Sex: Male

Signs Dose level Administration period (Week) Recovery period (Week)

(mg/ke) B.G.T 1 ? 3 [ T 2

Twitch None 0 10 10 10 10 10 5 4

100 5 5 5 5 5 - -

300 5 5 5 5 5 - -

1000 10 10 10 10 10 5 5

Convulsion None 0 10 10 10 10 10 5 4

100 5 5 5 5 5 - -

300 5 5 9 5 5 - -

1000 10 10 10 10 10 5 5

Stereotypic behavior None 0 10 10 10 10 10 5 4

100 5 5 5 5 5 - -

300 5 5 5 5 5 - -

\ 1000 10 10 10 10 10 5 5

=2 Abnormal behavior None 0 10 10 10 10 10 5 4

! 100 5 5 5 5 5 - -

300 5 5 5 5 5 - -

1000 10 10 10 10 10 5 5

B.G. : Before grouping

Tabie 4

Sex: Male

-continued Detailed clinical observation

and sensory reactivity to stimuli of different types

Exp. No. 9934 (115-213)

Signs

Dose level
(mg/kg)

Administration period (Week)
1 2 3

Recovery period (Week)
1 2

SENSORIMOTOR FUNCTION
Approach contact

Touch response

.75 -

Pinna response

Normal a)

Freezing

Moderate reaction

Vocalization

energetically reaction

Freezing

Normal

100
300
1000

100
300
1000

100
300
1000

100
1000

100
1000

100
300
1000

SNUD CODm CO=D DAY COO— S

-~

o gl | & ol 1o o

& Q1o o

o

B.G.: Before grouping

a) Rat slowly approaches and sniffs at object or turns away
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Table 4. -continued Detailed clinical observation and sensory reactivity to stimuli of different types ‘ Exp. No. 9934 (115-213)

Sex: Male

(mg/ke) 8. 6.

Pain response(Tail pinch)  Slowly turns 0
100
300
1000

Walk away from stimulus 0
100
300
1000

Freezing 0
100
300
1000

Normal 0
100

Signs Dose level Administration period (Week) Recovery period (Week)
1 2 3 1 2

o o 1 o

ro o1

- g6~

1000

Pupiliary reflex Normal 0
100
300
1000

Air righting reflex Normal 0
100

1000

COUO CaAUIY OCOOO O—=ON OO~

g
[ R R=Y
L= T T - N 4 I T I O O I T )

o

B.G. : Before grouping

Tabie 4.  -continued Detailed clinical observation and sensory reactivity to stimuli of different types Exp. No. 9934 (115-213)

Sex: Female

Signs Dose level Administration period (Week) Recovérz period (Week)
(mg/ke) B.G 1 2 3 q ] 2

No. of animals 0 10

g8

Sen

- -

Sand
S
mn S
S

“len

w1

REMOVAL FROM CAGE
Ease of removal Very easy 0

Sl

Easy 0

I ani 1o
PO &)

o 1000
¥+ Vocalization None 0

g
CONS ANONAE DWWD

QNG —~ONW WOt~

CUNUIO OCOW DL~
CUNO OO0 —~ OLuUIw
CNNO OOO— U

@l o
I o -y

—
(=3
8
—

o

B.G. : Before grouping

_44_



Table 4. -continued Detailed clinical observation and sensory reactivity to stimuli of different types Exp. No. 9934 (115-213)

Sex: Female
Signs Dose level Administratioh period (Week) Recovery period (Week)
. (mg/kg) B.G. i 3 4 1 2
HANDLING OBSERVAT[ONS
Muscle tone Normai 0 10 10 10 10 10 5 s
100 5 5 5 5 5 - -
300 5 5 5 5 5° - -
1000 10 10 10 10 10 5 5
Subnormal temperature Absent 0 10 10 10 10 10 5 5
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Piloerection Absent 0 10 10 10 10 10 5 5
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
n 1000 10 10 10 10 10 5 5
" Staining hair Absent 0 10 10 10 10 5 5
100 5 5 5 5 5 - -
300 S 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Unkempt hair Absent 0 10 10 10 10 10 5 5
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Skin color Normal 0 10 10 10 10 10 5 5
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
B.G. : Before grouping
Table 4. —continued Detailed clinical observation and sensory reactivity to stimuli of different types Exp. No. 9934 (115-213)
Sex: Female
Signs Dose tevel Administration period (Week) Recovery period (Week)
(mg/keg) B.6. 3 q 7
Lacr imation Absent 0 10 10 10 16 10 5 5
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Exophtha lmos Absent 0 10 10 10 10 10 5 5
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 S
Pupillary size Normal 0 10 10 i0 10 10 5 5
100 5 5 5 5 5 - -
300 5 5 5 S 5 - -
. 1000 10 10 10 10 10 5 5
& Salivation Absent 0 10 10 10 10 10 5 5
' 100 5 5 5 5 5 - -
300 5 5 5 5 5 - ~
1000 10 10 10 10 10 5 5

B.G. : Before grouping
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Table 4. -continued Detailed clinical observation and sensory reactivity to stimuli of different types Exp. No. 9934 (115-213)

Sex: Female
Signs Dose level Administration period (Week) Recovery period (Week)
(mg/ke) B.G. 2 3 4 1 2
OBSERVATI{ONS [N ARENA
Posture Normal 0 10 10 10 10 10 5 5
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5 \
Motor activity Norma | 0 10 10 10 10 10 5 5 ;
100 5 5 5 5 5 - - ‘,
300 5 5 5 5 5 - - '
1000 10 10 10 10 10 5 5
Respiration Normal 0 10 10 10 10 5 5 ‘
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
;. 1000 10 10 10 10 10 5 5
3 Lid closure Wide open 0 10 10 10 10 10 5 5
100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5 '
Gait Normal 0 10 10 10 10 10 . 5 5 |
100 5 5 5 5 5 - - |
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5
Tremor None 0 10 10 10 1w 10 5 5 |
100 5 5 5 5 5 - - ‘
300 5 5 5 5 5 - - !
1000 10 10 10 10 10 5 5 i
B.G. : Before grouping .
!
|
|
|
Table 4. -continued Detailed ciinical observation and sensory reactivity to stimuli of different types Exp. No. 9934 (115-213) ’
Sex: Female
Signs Dose leve!l Administration period (Week) Recovery period (Week)
(mg/ke) B.G. 1 2 3 4 1 2
|
Twitch None 0 10 10 10 10 10 5 5 ‘
100 5 5 5 5 5 - - !
300 5 5 5 ) 5 - - !
1000 10 10 10 10 10 ) 5
Convulsion None 0 10 10 10 10 10 5 5
100 5 5 5 5 5 - - ’
300 5 5 5 5 5 - - ;
1000 10 10 10 10 5 5 f
Stereotypic behavior None 0 10 10 10 10 10 5 5 ‘
100 5 5 5 5 5 - -
300 5 5 5 5 5 - - .
1000 10 10 10 10 10 5 5 |
& Abnormal behavior None 0 10 10 10 10 10 5 5
P 100 5 5 5 5 5 - -
300 5 5 5 5 5 - -
1000 10 10 10 10 10 5 5

B.G.: Before grouping [

~46- ;




Table 4. -continued Detailed clinical observation and sensory reactivity to stimuli of different types Exp. No. 9934 (115-213)

Sex: Female

Signs . Dose level Administration period (Week) Recovery period (Week)
(mg/ke) B.G. 2 3 [ 1 ?
SENSORIMOTOR FUNCTION
Approach contact Normal a) 0 10 5
100 5 -
300 5 -
1000 10 5
Touch response Moderate reaction 0 10 5
100 5 -
300 5 -
1000 10 5
Pinna response Norma ! 0 10 5
100 5 -
300 5 -
' 1000 10 5
o
Y Pain response (Tail pinch) Normal 0 10 5
100 5 -
300 5 -
1000 10 5
Pupillary reflex Norma 0 10 5
100 5 -
300 5 -
1000 10 5
Air righting reflex Norma | 0 10 5
100 5 -
300 5 -
1000 10 5
B.G. : Before grouping
a) Rat slowly approaches and sniffs at object or turns away
Table 5. Summary of number of defecation Exp. No. 9934(115-213)
Dose Tevel No. of Administration period (week) Recovery period (week)
Sex (mg/kg) animals B.& 2 3 4 1 2
0 10 0.0+0.0 a 03+0.9 0.0+0.0 0.2+0.6 0.3x1.0 (9 0.0+0.0 4) 0.0+00 @
Hale 100 5 0.4+0.9 1.0£1.4 0.0+0.0 0.0+0.0 0.0x+00
300 5 0.4+0.9 0.4+0.9 0.0+0.0 0.2+0.4 0.6+1.3
1,000 10 0.6+1.1 0.8+1.1 0.2+0.6 0.3+0.9 0.1+0.3 0.4+0.9 () 0,000 (5
& 0 10 0.2+0.6 0.0+0.0 0.0x+0.0 0.0£0.0 0.0+0.0 0.0+£0.0 (5 0.0+£0.0 (5
()
Female 100 5 0.0x+0.0 0.0+0.0 0.0x0.0 0.0+0.0 0.0+0.0
300 5 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
1. 000 10 0.1x0.3 0.0+0.0 0.0x0.0 0.0+0.0 0.0+0.0 0.0+0.0 (5 0000 (5

B 'G. - Before grouping
a) Mean *= S.D. ) ‘
Values in parentheses are expressed no. of animals examined
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Table 6. Summary of number of pools of urine Exp. No. 9934 (115-213)

Dose level No. of Administration period {week) . Recovery pertod (week)
Sex (mg/ke) animals B.G. ] 2 3 i 2
0 10 0.6x0.8 a 0.3+0.5 0.2+0.6 0.4+0.8 0.2+0.4 (9 0.0+£0.0 (4 0.5+0.6 (4
Mate 100 5 0.6+0.9 0.2+0.4 0.0+0.0 0.2+0.4 0.0+0.0
300 5 0.2+0.4 0.8+1.3 0.4£0.5 0.2+0.4 0.0+0.0
1,000 . 10 Lox1.1 0.7+0.8 0.2+0.4 0.8+0.9 0.3+0.5 0.2+0.4 (8 0.2+0.4 (5)
0 10 0.3%+0.7 0.2+0.4 0.1£0.3 0.1+0.3 0.2x0.4 0.0£0.0 (5 0.0x0.0 (5
Female 100 5 0.2+0.4 0.0+0.0 0.2+0.4 0.0x0.0 0.4%0.5
300 5 0.4+0.9 0.0x0.0 0.0x0.0 0.0+0.0 0.0+0.0
1,000 10 0.2+0.6 0.5+1.0 0.1%0.3 0.0+0.0 0.2+0.4 0.0+0.0 (8) 0.0+0.0 (5)

B.G. . Before grouping
a) Mean = S.D.
Values in parentheses are expressed no. of animals examined

Table 7. Summary of grip strength ' Exp. No. 9934(115-213)
4 week of administration Unit : g
Sex Dote ! Jo. of Forelimb Hindimb

0 9 1338 = 147 a) 703 + 139

Male 100 5 1457 = 206 822 + 228

300 5 1310 = 211 721+ 129

1,000 10 1281 = 170 739 + 205

0 10 620 = 171 21 = 77

Female 100 5 41 x99 289 + 42

300 5 551\ * 99 307 = 34

1,000 10 605 = 126 01 £ 74

a) Mean £ S.D.
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Exp. No. 9934(115-213)

Table 7. -continued Summary of grip strength
2 week of recovery Unit : g
Dose level No. of . L
Sex (me/ke) animals Forelimb Hind!imb
0 4 1381 + 408 a) 707 + 284
Male
1,000 5 1604 = 241 1027 + 155
0 5 1080 = 291 574 £+ 190
Female
1, 000 5 889 + 249 510 + 269
a) Mean = S.D.
Table 8.  Summary of motor activity Exp. No. 9934 (115-213)
4 week of administration
Dose level No. of Motor activity (counts)
Sex (mg/kg) animals 0-10 a) 10-20 20-30 30-40 40-50 50-60 Total (0-60)
0 9 194 = 27 b) 169 = 25 151 = 40 129 = 33 102 + 40 102 + 59 847 + 139
100 5 195 + 35 178 + 15 147 £ 30 127 = 29 111 = 57 132 = 21 890 = 132
Male
300 5 216 = 22 159 + 27 145 + 25 = 30 96 £ 58 102 + 52 829 x 153
, 1,000 i0 204 = 17 169 = 26 157 £ 25 130 = 35 105 + 64 4 = 5] 838 + 146
N
0 10 127 + 28 68 + 28 72 = 20 77 + 33 44 + 25 58 + 20 445 + 114
100 5 133 £ 22 113 = 3% 91 %= 35 69 = 37 87 + 21x 62 + 32 554 + (17
Female
300 5 105 = 23 102 = 21x 69 + 41 74 = 25 51 = 15 53 = 30 455 + 125
1,000 10 126 = 30 101 = 17 72 + 23 74 + 33 59 + 32 46 = 22 478 + 103
a) interval time (minutes)
*p =005 #xp = 001 (Dunnett)

b) Mean + S.D.

Significantly different from controt group
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Table 8. -continued Summary of motor activity

2 week of recovery

Exp. No. 9934 (115-213)

Dose level No. of Hotor activity (counts)
Sex (mg/kg) animals 0-10 a) 10-20 20-30 30-40 40-50 50-60  Total (0-60)
0 4 181 = 38 b) 150 + 34 128 = 7 52+ 45 24 = 29 11 %= 18 546 + 89
Male
1,000 5 183 + 32 132 + 68 110 = 57 115 = 62 68 + 49 46 + 52 653 + 262
0 5 137 £ 1 126 += 35 94 + 27 105 + 58 108 =+ 113 65 + 68 636 = 247
Female
1, 000 5 161 + 58 128 + 55 106 + 65 9 + 70 104 = 72 55 + 57 652 x 355
a) interval time (minutes)
b) Mean =+ S.D.
Table 9-1. Hematology Exp. No. 9934 (115-213)
---Administration period---
Sex Dose level  No. of HCT HGB RBC wv MR McHT
(mg/Xkg) animals (%) (g/dL) (x10f /') (uo) {pg) (%)
Male 0 s 41.8 + 1.3 15.5 + 0.4 7.72 £ 0.13 4.2t 1.0 20.1+ 0.2 37.1%¢ 0.6
100 5 42.0+ 1.5 15.5 + 0.6 7.71 % 0.27 S4.5%+ 1.2 20.1% 0.5 36.9+ 0.2
300 5 40.51 1.6 14.9 % 0.5 7.31% 0.32 85.4 = 2.4 20.4 % 0.7 36.7+ 0.4
1,000 5 41.3 £ 2.0 15.2 % 0.8 7.52 & 0.29 54.9t 0.9 20.3 % 0.4 36,9t 0.2
Female 0 H 39.5 % 1.2 4.8+ 0.4 7.22 £ 0.24 54.8% 0.4 20.5% 0.4 37.4t 0.5
100 5 40.7 + 1.8 15.3 £ 0.7 7.66 + 0.38 §3.2+ 0.64 20.0 £ 0.2 37.6 + 0.4
300 5 39.5 % 1.4 4.9+ 0.3 7.38 %+ 0.38 53.6 + 1.6 20.3 % 0.8 37.7% 0.6
1,000 s 39.4 % 1.3 14.5 % 0.5 7.24  0.28 54.4% 1.9 20.0 £ 0.6 36.8 % 0.3
Mean t S.D.

Significantly different from control group; #: P<0.05 (Steel)
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Table 9-1. -continued Hematology Exp. No. 9934 (115-213)
---Administration period---

Sex Dose level No. of WBC Differential leukocyte counts (%)
g /kg) animals (x10° /) 14 EOSN BASO Lo
Male [} 5 9.26 £ 2.60 15.3+ 1.8 81.5+ 1.6 1.8 0.5 0.7%£ 0.3 0.1+ 0.1 0.6+ 0.1
100 5 8.46 £ 2.65 l14.4+ 3.4 82.4+ 3.8 1.5+ 0.4 0.8+ 0.4 0.1+ 0.0 0.7 0.3
300 S 8.11 %t 1.02 18.3+ 2.5 79.0+ 2.9 1.5+ 0.3 0.7% 0.3 0.1+ 0.0 0.6 0.3
1,000 S 9.62 & 2.25 8.2+ 3.5 78.5 % 3.5 1.7+ 0.2 0.7+ 0.3 0.1 0.0 0.8+ 0.4
Female 0 s 5.21+ 2.63 4.0+ 4.2 83.1+ 4.5 1.1+ 0.3 0.9+ 0.4 0.2+ 0.2 0.7+ 0.2
100 S 5.12 £+ 0.82 14.3f 2.9 82.6 + 3.4 1.2+ 0.3 1.2 0.6 0.1+ 0.0 0.6+ 0.1
300 5 4.%94 t 1.19 16.9+ 8.1 80.3 & 7.9 1.3+ 0.4 0.8+ 0.3 0.1+ 0.0 0.6+ 0.3
1,000 5 8.71 + 2.92% 14.4+ 4.3 82.1+ 4.9 1.3+ 0.7 1.1+ 0.4 0.1+ 0.1 1.0+ 0.4
NEUT: Neutrophil LYMPH: Lymphocyte MONO: Monocyte  EOSN: Eosinophil  BASO: Basophil LUC: Large unstained cells
Mean * S.D.
Significantly differemt fram control group; *: P<0.05 (Dunnett)
S
Table 9-1. -continued Hematology Exp. No. 9934 (115-213)
---Administration period---
Sex Dose level No. of NEUT LYMPH MONO EOSN BASO oc
(mg/kg) animals (x10* /mar’) (x10/me?) (%20 /mm*) (x10* /) (x10*/moe’) (x10*/me)
Male 0 5 1.41 % 0.40 7.56 2.14 0.17 0.09 0.06 £ 0.03 0.01 % 0.01 0.06 + 0.02
-100 5 1.21 % 0.41 6.98 £ 2.25 0.13 % 0.03 0.07 £ 0.05 0.01 % 0.01 0.06 £ 0.03
300 S 1.48 0.28 6.40 0.82 0.12 + 0.03 0.05 £ 0.03 0.01.+ 0.01 0.05 £ 0.02
1,000 5 1.75 ¢ 0.57 7.55 % 1.79 0.16 * 0.04 0.07 & 0.04 0.01 + 0.01 0.08 + 0.05
Female [} 5 0.68 0.20 4.38 £ 2.41 0.06 0.02 0.04 t 0.01 0.01 % 0.01 0.04 £ 0.03
100 5 0.72 £ 0.12 4.24 £ 0.80 0.06 & 0.02 0.06 t 0.03 0.00 t 0.00 0.03 0.00
300 5 0.82 £ 0.38 3.98 t 1.18 0.06 0.01 0.04 t 0.01 0.00 0.01 0.03 % 0.01
1,000 5 1.29 £ 0.70 7.10 = 2.11 0.13 + 0.12 0.09 + 0.04 0.01 t 0.01 0.09 £ 0.07

NEUT: Neutrophil LYMPH: Lymphocyte MONO: Monocyte EOSN: Eosinophil  BASO: Basophil LUC: Large unstained cells
Mean t S.D.
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Table 9-1.

-continued Hematology
---Administratjon period---

Exp. No. 9934 (115-213)

Sex Dose level No. of PLT Reticulocyte
(mg/kg) animals (x20*/mr’} (%)
Male ] S 1153 + 164 2.7% 0.5
100 5 1135 + 178 2.7 0.5
300 5 1218 + 58 3.0t 0.1 _
1,000 5 1169 t 178 3.0t 0.4
Female 0 5 1382 t 185 2.6 0.8
100 5 1284 t 136 2.2t 0.3
300 5 1226 + 152 2.4+ 0.3
1,000 S 1264 + 190 3.2+ 0.7
Mean *+ S.D.
<+
Table $-2. Hematol Exp. No. 9934 (115-213)
~~-Recovery period---
Sex Doge level No. of HECT HGB RBC MCV MCH MCHC
(mg/kg) animals (%) {g/dL) (xaacf/ma} (pm) {(pg) (%)
Male 0 4 42.7 £ 2.0 15.6 = 0.6 8.06 £ 0.19 52.9+ 1.5 19.41 0.4 3.5+ 0.3
1,000 5 42.2 %+ 1.6 15.3 + 0.7 8.03 t 0.54 52.6 + 2.2 19.1 % 0.7 36.3% 0.5
Female o 5 41.8 + 2.6 15.7 £ 1.0 7.81+ 0.42 53.0%t 1.4 19.9.+ 0.3 37.5% 0.8
1,000 5 40.3 + 2.4 15.0+ 0.8 7.62t 0.58 52.9 & 1.7 19.7 + 0.7 37.3+ 0.4
Mean *+ S.D.
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Table $-2. -continued Hematology Exp. No. 9934 (115-213)
---Recovery period---

Sex Dose level No. of WBC Differential leukocyte counts (%)
(mg/kg) animals (x10*/mer’) LYMPH EOSN RASO Loc
Male 0 4 10.00 £ 2.46 16.7+ 3.6 79.8 + 3.7 i.e+x 0.2 1.0 0.5 0.1+ 0.0 0.6 0.1
1,000 5 10.20 &+ 2.74 11.9+ 4.7 84.4 %+ 5.2 1.9+ 0.8 1.0+ 0.4 0.2 0.1 6.6t 0.1
Female 0 5 6.69 + 2.02 19.4+ 7.4 77.4x 6.9 1.7 0.4 1.0 £ 0.3 0.1+ 0.0 0.6 x 0.2
1,000 5 5.81t 2.87 6.3+ 5.8 79.7 % 6.2 1.8+ 0.4 1.6+ 0.7 0.0+ 0.1 6.6+ 0.2

NEUT: Neutrophil LYMPH: Lymphocyte MONO: Monocyte EOSN: Eosinophil  BASO: Basophil LUC: Large unstained cells
Mean * S.D.

Table 9-2. -continued Hematology Exp. No. 9934 (115-213)
---Recovery period---

Sex Dose level No. of NEUT LYMPH MONO EOSN BASO Luc
(ng/kg) animals (x10*/ma') (x10"/mt’} {(x10°/mat) {x10*/zn*) (xt0 /mn) (x10*/m’)
Male 0 4 1.62 * 0.28 8.03 * 2.17 0.18 0.06 0.10 0.06 0.01 t 0.00 0.06 % 0.02
1,000 s 1.15+ 0.25* 8.69% 2.66 0.18%+ 0.03 0.10+ 0.06 0.02 £+ 0.01 0.06 £+ 0.02
Female o 5 1.33 0.83 5.14 t 1.38 0.11 t 0.04 0.06 * 0.03 0.00 & 0.01 0.04 = 0.02
1,000 5 0.92+ 0.45 4.66 £ 2,53 0.10% 0.03 0.08+ 0.03 0.00+ 0.00 0.04 + 0.04
NEUT: Neutrophil LYMPH: Lymphocyte  MONO: yte EOSN: Eosinophil BASO: Bascphil LUC: Large unstained cells
Mean * S.D.
significantly different fram control group; *: P<0.05 (Dunnett)
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Table 9-2. -continued Hematology
-~-Recovery period---

Exp. No. 9934 (115-213)

Sex Dose level No. of PLT Reticulocyte
(mg/kg) animals (10" /mr') (%)
Male . 0 4 1169 = 192 2.4 0.2
1,000 5 1047 = 74 2.6 + 0.5
Female 0 5 1276 * 142 2.0% 0.5
1,000 5 1173 + 112 2.9+ 0.5+
Mean + §.D.

Significantly different from control group;

*: P<0.05 (Dunnett)

Table 10-1. Coagulation Exp. No. 9934 (115-213)
~~-Administration period---
Sex Dose level  No. of PT
(mg/kg) animals (sec.) (sec.)
Male 0 5 19.1 + 0.6 23.91 1.7
100 5 20.7 * 3.5 24.9 %t 2.0
300 5 19.9 £ 1.5 24.0t 2.1
1,000 5 20.4 + 1.0 25.2 t 3.7
Female 0 s 17.3 + 0.9 17.8 ¢ 2.6
100 5 17.3 + 0.8 18.4 t 0.6
300 5 17.6 £ 0.9 19.1+ 1.8
1,000 5 16.6 + 0.4 18.7 + 1.3
Mean £ S.D.
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Table 10-2.

Coagulation

---Recovery period---

Exp. No. 9934 (115-213)

Sex Dose level No. of APTT
(mg/kg) animals (sec.) {sec.)
Male 0 4 19.4 = 1.5 24.1 % 1.7
1,000 5 21.5 %+ 1.4 25.1+ 2.4
Female 0 5 17.9+ 0.5 17.9 + 1.0
1,000 5 16.9 1 0.4+ 18.6 £ 0.7
Mean t S.D.

Significantly different fram control group;

*+: P<0.01 (Dunnett)

Table 11-1. Blood chemistry Exp. No. 9934 (115-213)
---Administration period---
Sex Dose level No. of T.protein Glucose Triglyceride T.cholesterol
(mg/kg) animals (g/dL) (mg/dL) (mg/dL) (mg/dL)
Male 0 5.77 £ 0.16 145 1 16 28.5 % 16.7 61 10
100 5.62 + 0.13 163 + 19 51.0 £ 29.9 61 t 12
300 5.46 + 0.15* 148 + 24 43.5 + 13.6 57 t 6
1,000 5.50 = 0.21+ 161 t 26 51.4 + 20.7 59 t 8
Female 0 5.93 + 0.31 115+ 21 8.5+ 5.1 63 14
100 5.84 + 0.20 125 * 19 7.2+ 5.5 78 7
300 5.96 £ 0.13 118 * 13 13.0 £ 6.5 66 6
1,000 5.89 + 0.26 141 + 25 20.1 % 7.3% 71+ 11
Mean t S.D.
Significantly different fram control group; *: P<0.05 (Dunnett)
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Table 11-1. -continued Blood chemistry Exp. No. 9934 (115-213)
---Administration period---
Sex Dose level No. of BUN Creatinine T.bilirubin Total bile acid
(mg/kg) animals (mg/dL) {mg/dL) (rg/dL) (U mol/L)
Male 0 5 12.5+ 0.7 0.21 + 0.02 0.04 + 0.01 42.3 % 23.9
100 5 12.1+ 1.2 0.22 + 0.03 0.03 + 0.02 13.4 t 5.0
300 5 11.6 £ 1.2 0.22 £ 0.00 0.03 &+ 0.01 10.8 £ 4.6
1,000 5 13.2+ 2.4 0.21 + 0.02 0.03 £ 0.01 19.4 = 15.8
Female 0 5 15.5+ 1.7 0.27 * 0.03 0.03 £ 0.01 16.8 £ 4.1
100 5 13.3+ 1.1 0.23 + 0.03 0.03 * 0.01 11.8 + 7.8
300 5 15.7% 2.0 0.25 t 0.01 0.04 + 0.01 13.2 5.8
1,000 5 4.5t 1.6 0.24 + 0.02 0.04 + 0.01 8.8 £ 1.6
Mean t S.D.
Table 11-1. -continued Blood chemistry Exp. No. 9934 (115-213)
---Administration period---
Sex Dose level No. of AST ALT ALP Garma-GTP
(mg/kg) s (o/L) (u/L} (/L) (U/L)
Male 0 S 82 % 3 29 % 6 860 + 126 0.4t 0.1
- 100 5 83 * 7 31+ 5 gl8 + 84 0.3+ 0.1
300 S 78 & 9 29 3 762 + 131 0.3+ 0.1
1,000 5 85 + 10 31+ 5 804 + 172 0.4 0.1
Female 0 5 84 13 24 t 7 409 + 75 0.7+ 0.1
100 s 95 % 1s 22 £ 3 384+ 40 0.81t 0.4
300 5 88 + 12 23 t 6 397t SO 0.8t 0.1
1,000 5 71+ 10 21 ¢ 3 427 + 108 0.8+ 0.2
Mean t S.D.
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Table 11-1. -continued Blocd chemistry Exp. No. 9934 (115-213)
---Administration period---

Sex Dose level No. of Calcium I.phosphorus Sodium Potassium Chloride
(mg/kg) animals {mg/dL) (mg/arL) {mmol/L) (mmol/L) {nmol /L)
Male 0 5 9.84 £ 0.14 8.27 £ 0.60 143.4 £ 0.5 4.48 + 0.17 106.6 £ 0.7
100 s 9.%2 1+ 0.21 8.75 % 0.38 144.2 = 0.3# 4.89 + 0.17* 108.5 + 0.2#
300 5 $.78 £ 0.40 8.69 £ 0.43 143.9 * 1.5 4.46 £ 0.17 107.2 £ 1.3
1,000 5 9.65  0.33 9.03 % 0.68 142.5 1+ 0.8 5.04 + 0.28%+ 107.2 £ 1.4
Female 0 s 9.78 + 0.36 7.84 + 0.64 144.0 % 1.3 4.46 + 0.12 109.3 + 1.3
160 s 9.66 £ 0.20 7.86 £ 0.48 142.7 + 1.0 4.36 £ 0.27 108.4 + 1.8
300 5 9.75 £ 0.34 7.95 £ 0.61 143.6 + 0.3 4.26 £ 0.22 108.9 + 1.8
1,000 5 9.95 + 0.12 8.34 £ 0.87 143.7 + 1.1 4.28 + 0.29 107.9 £ 1.5
Mean + S.D.
Significantly different fram control group; *: PL0.05 *+: P<0.01 (Dunnett)
Significantly different from control group; #: P<0.05 (Steel)
Table 11-2. Blood chemistry Exp. No. 9934 (115-213)
---Recovery period---
Sex Dose level No. of T.protein Glucose Triglyceride T.cholesterol
{mg/kg) animals {g/aL) {mg/dL) (mg/dL) (mg/dL)
Male [ 4 5.55 t 0.28 149 + 19 39.3+ 7.6 55 16
1,000 s $.53 % 0.11 156 t 18 $0.3 + 21.8 58 % 11
Female 4 5 5.85% 0.15 115 ¢ 10 11.4+ 3.0 61 + 14

1,000 5 5.95 % 0.26 129 + 22 12.4 £ 4.7 65 1 9

Mean t+ S.D.
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Table 11-2. .-continued Blood chemistry Exp. No. 9934 (115-213)
---Recovery period---
Sex Dose level No. of BUN Creatinine T.bilirubin Total bile acid
(mg/kg) animals (mg/dL) {g/AL) (mg/dL) { t mol/L)
Male 0 4 1.5+ 1.1 0.27 £ 0.02 0.04 £ 0.02 23.21 21.4
1,000 5 11.6 + 1.4 0.26 + 0.04 0.03 + 0.01 20.9 + 14.3
Female [} 5 15.6 £ 1.2 0.30 + 0.03 0.05 + 0.01 18.7 + 20.2
1,000 5 i5.6 £ 2.6 0.27 + 0.04 0.05 + 0.01 16.4+ 6.3
Mean + S.D.
Table 11-2. -continued Blood chemistry Exp. No. 9934 (115-213)
---Recovery period---
Sex. Dose level No. of AST ALT ALP Ganma-GTP
(mg/kg) animals (/1) (U/L) (U/L) (/L
Male 1] 4 96 * 15 31% 3 486 £ 70 0.4t 0.1
1,000 5 84 t 13 ot 4 565t 76 0.4+ 0.1
Female 0 5 86 + 20 25 3 3sex 79 0.9% 0.4
1,000 5 78 t 10 25 t 2 375+ 31 0.9+ 0.2
Mean + 5.D.
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Table 11-2. -continued Blood chemistry Exp. No. 9934 (115-213)
---Recovery period---

Sex Dose level No. of Calcium I.phosphorus Sodium Potassium Chloride
(mg/kg) animals (mg/dL) (mg/aL) (rmol/L) {mmol/L) (nmol /L)
Male [} 4 9.67 + 0.32 7.58 £ 0.26 142.6 £ 1.3 4.73 £ 0.22 106.2 £ 1.0
1,000 S 9.86 * 0.25 7.71 % 0.45 143.3 % 0.6 4.60 £ 0.52 106.1 £ 0.9
Female 0 5 9.74 + 0.24 7.52 £ 1.02 142.1 %+ 1.2 4.55 % 0.30 107.4 £ 1.6
1,000 - 9.80 + 0.30 6.84 + 0.78 142.8 ¢ 1.9 4.33 £ 0.25 107.8 * 1.5
Mean ¥+ S.D.
[
Table 12-1. Electrophoresis BExp. No. 9934 (115-213)
---Administration period---
Sex Dose level No. of Albumin Alpha-1 Alpha-2 Beta Gamma A/G
(ma/kg) animals (%) (%) (%) (%) {%)
Male 0 5 50.6 £ 1.7 22.7% 1.4 7.9% 0.6 14.8 + 0.7 4.1+ 0.5 1.02 + 0.07
100 5 51.4 £ 3.2 21.0 % 0.8 8.4+ 0.9 15.5+ 1.4 3.7+ 0.7 1.07 £ 0.15
300 5 52.6 £ 2.3 19.4 £ 2.5% 7.9% 0.6 15.5 t 0.5 4.6 £ 0.2 1.12 + 0.10
1,000 5 $2.9 t 1.4 18.4 £ 2.0%* 8.4 0.6 15.5 * 1.6 4.8t 0.7 1.12 + 0.07
Female 0 S 52.7 % 1.6 19.6 £ 2.2 7.5+ 0.7 15.1t 0.5 5.2+ 1.0 1.12 + 0.07
100 5 54.7 + 3.4 18.4 £ 1.5 7.9% 0.3 14.9 ¢ 1.3 4.0t 1.2 1.22 + 0.18
300 5 54.1 £ 0.8 17.0t 0.8 8.8 % 0.7%* 15.3+ 1.1 4.8+ 0.9 1.18 £ 0.04
1,000 5 55.0 + 2.3 17.3 1% 1.6 8.1t 0.6 15.1+ 1.3 4.5+ 1.4 1.23 + 0.12
Mean + S.D

Significaﬁély different fram control group; *: PS0.05 **: P<0.01 (Dunnett)
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Table 12-1.

-continued Electrophoresis

---Administration period---

Exp. No. 9934 (115-213)

Sex Dose level

No. of Albumin Alpha-1 Alpha-2 Beta Garoma
{mg/kg) animals {g/avL) {g/dL) (g/aL) (g/dL) {g/dL)
Male 0 5 2.92 £ 0.17 1.31 = 0.06 0.46 £ 0.04 0.85 £ .0.04 0.23 £ 0.03
100 5 2.89 + 0.18 1.18 £ 0.086 0.47 + 0.05 0.87 £ 0.09 0.21 £ 0.03
300 5 2.87 + 0.08 1.06 = 0.16* 0.43 % 0.03 0.84 + 0.03 0.25 + 0.02
1,000 -] 2.91 % 0.08 1.02 & 0.15+%+ 0.46 £ 0.04 0.85 Q.OG 0.26 = 0.04
Female 0 5 3.12 £ 0.12 1.17 + 0.20 0.44 £ 0.04 0.89 £ 0.02 0.30 = 0.06
100 5 3.20 + 0.26 1.07 £ 0.09 0.46 = 0.01 0.87 + 0.07 0.23 + 0.07
300 5 3.22 % 0.10 1.01 + 0.03 0.52 1+ 0.03%* 6.91 t 0.08 0.29 + 0.06
1,000 5 3.24 £ 0.23 1.02 + 0.13 0.48 £ 0.04 0.8 + 0.05 0.26 = 0.07
Mean + S.D.
Significantly different fram control group; *: P<0.05 *%: P<0.01 (Dunnett)
Table 12-2. Electrophoresis Exp. No. 9934 (115-213)
--~Recovery period---
Sex Dose level No. of i Alpha-1 Alpha-2 Beta Garmma, a/ec
{mg/kg) animals (%) (%) (%) (%) (%)
Male 0 4 48.7 + 2.9 22.7t 3.6 8.0+ 0.9 16.3 + 0.9 4.3+ 0.7 0.95 + 0.11
1,000 5 49.7 + 2.7 21.9% 2.1 8.4+ 1.0 15.9 + 0.9 4.2+ 1.3 0.99 + 0.11
Female o 5 51.3 + 1.7 19.8 + 1.0 7.6 £ 0.3 15.0 £ 0.6 6.3t 1.1 1.06 £ 0.07
1,000 -] 51.3+f 2.4 19.0 + 1.4 8.3% 0.7 15.9 ¢ 1.0 5.6 £ 1.3 1.05 £ 0.10
Mean t S.D.
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Table 12-2. -continued Electrophoresis Exp. No. 9934 (115-213)
---Recovery period---
Sex Dose level No. of Albumin Alpha-1 Alpha-2 Beta Garma
/kg) animals (g/dL; (g/dL) (g/dL) {g/daL) (g/dL)
Male ] 4 2.70 % 0.14 1.27 £ 0.24 0.45 t 0.03 0.91 % 0.04 0.24 + 0.05
1,000 S 2.75 + 0.12 1.21+ 0.12 0.46 + 0.06 0.88 + 0.07 0.23 + 0.08
Female 0 5 3.00 * 0.06 1.16 = 0.09 0.45 £ 0.02 0.88 + 0.04 0.37 £ 0.07
1,000 5 3.05 * 0.18 1.13 % 0.13 0.49 + 0.02%* 0.895 % 0.06 0.33 + 0.08
Mean * S.D.
Significantly different fram control group; **:; P<0.01 (Dunnett)
Table 13-1. Urinalysis Exp. No. 9934 (115-213)
---Administration period---
Sex Dose level Ro. of Volume Osmotic preasure Sodium Potassium Chloride
(ng/kg) animals (mL) (wOsm/kg) (xmol /L) (rmol1/L) (mmol/L}
Male [ 10 12.1+ 4.1 1550 + 532 122 + 49 254.8+ 94.5 170.0 + 68.7
100 5 16.8 = 13.1 1469 = 477 120 + 40 233.2+ 75.5 161.5 + 57.2
300 5 17.1 £ 7.5 1321 + 425 116 £+ 40 216.1+ 70.1 142.1 + 50.8
1,000 10 1.1+ 2.1 1571 + 355 128 + 26 252.2 & 58.0 170.6 + 41.4
Female 0 10 15.8+ 7.1 1205 + 385 9% & 33 187.5 ¢+ 61.5 127.7 + 43.3
100 5 10.9+ 4.2 1378 + 515 109 + 47 214.2 + 78.4 145.0 + 59.3
300 5 0.3+ 3.9 1692 =+ 516 119+ 41 251.8+t 67.6 168.6 £+ 57.7
1,000 10 1.2+ 3.3 1388 £ 347 115 £ 26 212.3+ 59.0 145.6 + 35.8
Mean * $.D.
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Table 13-1. -contimuied Urinalysis

---Administration period- --

Exp. No. 9934 (115-213)

Sex Dose level No. of Sodium Potassium Chloride
(mg/kg) animals (mmol/day) (mmol/day) (mmol /day)
Male 0 10 1.3¢ & 0.37 2.76 * 0.40 1.84 + 0.35
100 S 1.61+ 0.42 3.16 t 0.89 2.15+ 0.58
300 5 1.78 + 0.33 3.31 % 0.39 2.18 + 0.41
1,000 10 1.39 % 0.12 2.72 + 0.29 1.83 % 0.15
Female 0 10 1.39 £ 0.16 2.63 & 0.34 1.79 £ 0.23
100 s 1.04 & 0.14%* 2.09 £ 0.26* 1.39 & 0.12#%+
300 5 1.10 & 0.16%* 2.38 + 0.39 1.56 + 0.21
1,000 10 1.23 £ 0.16 2.24 + 0.35* 1.5¢ + 0.20*
)
oo
=4
' Mean * S.D.
Significantly different fram control group; *: P<0.05 **: P<0.01 (Dunnett)
Table 13-1. -continued Urinalysis Exp. No. 9934 (115-213)
---Administration period---
Sex Dose lavel No. of Color pH Oceult blood
(mg/kg) animals 1 2 3 45 6 7 8 91011 55.566.577.588.5 29 - /- 1¢ 2+ 34
Male 0 10 9 1 127 9 1
100 5 5 2 1 2 S
300 5 5 113 4 1
1,000 10 io 11 2 6 9 1
Female 0 10 10 12151 8 2
100 s - 1 2 2 4 1
300 - 4 1 i1 3 3 2 -
1,000 10 10 1 3 6 10
Color : 1= Colorless, 2= Slight yellow, 3= Yellow-brown, 4= Red, 5= Red-brown, 6= Dark red, 7= bark brown,

8= Brown-black, 9= Milky white, 10= Fluorescent

green,

1l= Blue

Occult blood : - (negative), +/-(trace), 1+(slight), 2+ (moderate)}, 3+(marked)
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Table 13-1. -continued Urinalysis Exp. No. 9%34 (115-213)
---Admipi stration period---

Sex Dose level No. of Ketone bodies Glucose (g/dL) Protein (mg/dL)
{mg/kg) animals - #/- 1+ 2+ 34 - 0.1 9.250.5 21.0 - +/- 30 100 2300
Male 0 10 7 2 1 9 1 2 4 3 1
100 s 4 1 5 4 1
300 s 4 1 S 1 2 2
1,000 10 8 1 1 10 1 8 1
Female 0 10 10 10 8 2
100 5 5 5 3 2
300 5 3 2 4 1 1 2 1 1
1,000 10 10 1o 6 3 1

Ketone bodies : -(negative), +/-(5 mg/dL}, 1+(15 mg/dL), 2+(40 mg/dL), 3+(2 80 mg/dL)

Table 13-1. ~continved Urinalysis Exp. No. 9934 (115-213)
---Administration period---

Sex Dose level No. of Bilirubin Urobilinogen(E.U./dL}
(mg/kg) animals - 1+ 2+ 3¢ 0.1 1.0 2.0 4.0 B.0 212
Male [} 10 9 1 9 1
100 5 s 5
300 s s s
1,000 10 10 10
Female 0 10 10 10
100 5 5 s
300 5 4 1 4 1
1,000 10 10 10

Bilirubin : -(negative), l+¢(slight), 2+ (moderate), 3+(marked)
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Table 33-1. -continued Urinalysis : Microscopic examination of sediment

Exp. No. 9934 (115-213)
---Administration period--- N

-¢6-

- pg-

Sex Dose level No. of Erythrocytes Leukocytes Epithelial cells Casts Fat globules Mucous threads Crystals
(mg/kg) animals - 1+ 24 3+ - 1+ 2+ 34 - 1+ 2+ 3+ -+ -+ - + - s
Male 0 10 10 10 10 10 10 10 10
100 5 5 5 S 5 S 5 5
300 5 5 5 5 5 5 4 1 5
1,000 10 1o 10 10 10 10 10 4 6
Female [ 10 1o 10 10 10 10 10 2 8
100 s 5 S 4 5 5 5 5
300 5 5 5 5 5 H 5 5
1,000 10 10 10 10 10 10 10 10

Erythrocytes, Leukocytes and Epithelial cells (cells/pu L) : -(0-4), 1+(5-14), 2+(15-29), 3+(30 or more)

Casts, Fat globules, Mucous threads and Crystals : -(not cbserved), +(observed)

Table 13-2. Urinalysis Exp. No. 9934 (115-213)
---Recovery period---
Sex Dose level No. Volume Osmotic pressure Sodium Potassium Chloride
(mg/kg) (mL) (mOsr0/kg) (ol /L) (ol /L) (mmo1 /L)
Male 0 4 10.1+ 1.7 2102 + 146 179 & 5 316.1 £+ 25.0 232.4 + 17.4
1,000 5 13.3+ 3.6 1611 £ 374+ 128 £ 244 243.1+ 48.9% 164.1 & 31.0%*
Female o 5 13.8+ 5.0 1552 + 480 122 + 46 221.6 + 66.1 151.4 + s2.2
1,000 5 14.21+ 6.9 1536 £ 611 113 £+ 51 223.6 + 88.5 155.6 £ 66.3
Mean + S.D.
Significantly different fram control group *: P<0.05 **: PS0.01 (Dunnett)

Significantly different fraom control

s

*

: P<0.05 (Steel)
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Table 13-2. -continued Urinalysis
---Recovery period---

Exp. No. 9934 (115-213)

Sex Dose level No. of Sodium Potassium Chloride
(mg/kg} animals (rmol/day) {mmol /day} {mmol /day)
Male o] 4 1.81 + 0.29 3.18 + 0.43 2.3¢ + 0.29
1,000 5 1.63 £ 0.20 3.11 %+ 0.43 2.10+% 0.29
Female 4] 5 1.51 + 0.0S5 2.81 ¥ 0.25 1.88 £ 0.13
1,000 5 1.43 £ 0.19 2.73 > 0.43 1.87 + 0.22
Mean + S.D.
Table 13-2. -continued Urinalysis Exp. No. 9934 (115-213)
---Recovery period---
Sex Dose level No. of Color pH Occult blood
(mg/kg) animals 12 3 4 5 6 7 8 91011 $5566.577.588.5 29 - +/- 1+ 2+ 3+
Male 0 4 4 1 4
1,000 5 5 5
Female 0 5 5 2 5
1,000 s 5 1 4 1

Color : 1= Colorless, 2= Slight yellow, 3= Yellow-brown, 4= Red, S=
10= Fluorescent green, 1l= B

8= Brown-black, 9= Milky white,

Occult blood : —(negat:.ve), +/- (trace), 1+(slight), 2+(moderate}, sq(marked)
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Table 13-2. -continued Urinalysis Exp. No. 9934 (115-213)
---Recovery period---
Sax Dose level No. of Ketone bodies Glucose {g/dL) Protein (mg/dL)
(mg/kg) s - #/- 1+ 2+ 3+ - 0.1 0.25 0.5 21.0 - 4/~ 30 100 2300

Male 0 4 1 3 1 1 1 2

1,000 s 1 2 s 1 2 2
Female [+ S 1 4 4 1 1 2 2

1,000 5 1 4 S 1 2 2

Ketone bodies : -(negative), +/-(S mg/dL), 1+(15 wg/dL), 2+(40 mg/dL), 3+(2 80 mg/dL}

Table 13-2. -continued Urinalysis Exp. No. 9934 (115-213)
---Recovery period---
Sex Dose level No. of Bilirubin Urobilinogen(E.U./dL)
(mg/kg) - animals ~ 1+ 2+ 3¢ 0.11.0 2.0 4.0 8.0 212

Male 0 4 4 3 1

1,000 5 4 1 3 2
Female [ 5 5 2 3

1,000 5 5 1 4

Bilirubin : -{(negative), 1+{(slight), 2+(moderate), 3+(marked)
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Table 13-2. -continued Urinalysis : Microscopic examination of sediment Exp. No. 9934 (115-213)
---Recovery period---

Sex Dose level No. of Erythrocytes Leukocytes Epithelial cells Casts Fat globules Mucous threads Crystals
(g /kg) animals - 14 24+ 3+ - 1+ 2+ 3+ - 1+ 2+ 3+ -+ -+ - + -+
Male o’ 4 4 4 4 4 4 4 4
1,000 5 5 5 5 5 S 5 5
Female 0 5 5 5 5 5 5 5 5
1,000 5 5 5 5 5 5 5 5

Exythrocytes, Leukocytes and Epithelial cells (cells/p L) : -(0-4), 1+(5-14), 2+(15-29), 3+(30 or more)
Casts, Fat globules, Mucous threads and Crystals : - (not cbserved), +(observed)

Table 14-1. Organ weight Exp. No. 9934 (115-213)
---Administration period---

Sex Dose level No. of Body weight Brain Heart Liver Kidneys
(mg/kg) animals @ (g) (@ (g) @
Male 0 5 283 + 30 2.12 ¢+ 0.03 1.03+ 0.10 B.56 £ 1.05 2.34 %t o0.15
100 5 293 + 35 2.08+ 0.08 1.07 + 0.11 $.48 £ 1.97 2.40 £ 0.23
300 S 306 + 23 2.12 + 0.08 1.10* o0.07 9.76 + 0.80 2.59 % o0.11
1,000 S 272 + 22 2.00t 0.09 1.00+ 0.11 8.64 £ 1.30 2.35t 0.32
Female o S 189+ 8 1.96 + 0.06 0.72+ 0.04 5.85+t 0.29 1.62 1+ 0.15
100 5 182 + 14 1.88+ o0.08 0.69 &+ 0.06 5.63t 0.64 1.46 £ 0.17
300 5 181 + 24 1.90 % 0.05 0.70+ 0.07 5.7 £+ 0.52 1.58+ 0.16
1,000 S 186 + 6 1.88+ 0.10 0.73 & 0.07 6.42+t 0.63 1.57 & 0.06
Mean t S.D.
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Table 14-1. -continued Organ weight

---Administration period---

Exp. No. 9934 (115-213)

Sex Dose level No. of Spleen Adrenals Testes Ovaries Thyroid
} animals (@) (g (g} (mgr) (mg)
Male 0 5 0.53 + 0.09 47 t 6 2.79 + o0.26 20 + 3
100 5 0.55% o0.10 45 6 3.03+ o0.18 17 £ 2
300 s ¢.60 %+ 0.12 54 * 7 2.98 1t 0.15 22 5
1,000 L3 0.3+ 0.09 48+ 5 2.82+ 0.20 20t 6
Female 0 5 0.46 + 0.07 60 & 8 80 t 4 15 ¢ 4
100 5 0.35+ 0.04* 62 + 8 64 = 10%** 15 1 2
300 5 0.36 &+ ©0.05% 64 * 7 79 % 5 14 £ 2
1,000 5 0.43+ 0.06 64+ 10 73t 7 15 = 4
Mean t S.D.
Significantly different fram control group; *: PS0.05 #*: P<0.01 (Dunnett)
Table 14-1. -continued Organ weight Exp. No. 9934 (115-213)
---Administration period---
Sex Dose level No. of Pituitary Thymus Epididymides Mandibular ‘gland
(mg/kg) animals (mg) [£.%)] (mg) (mg)
Male 0 5 8t 2 513 + 101 625 + 80 516 * €8
100 S 8t 1 484 + 69 658 + 39 532 + 107
300 5 10+ 1 540 + 81 654 + 35 525+ 34
1,000 S 8t 3 483 t 122 603 £ 62 500 + 29
Female 0 5 12 2 452 + 85 369 + 27
100 S 10t 1 ‘463 £ 35 353+ 39
3oo0 5 9t 2 432 + 101 370 % 18
1,000 5 10 £ 4 406 + 63 377+ 43
Mean t+ S.D.




- €01 -

- 01 -

Table 14-2. Organ weight
---Recovery period---

Bxp. No. 9934 (115-213)

Sex Dose level No. of Body weight Brain Heart Liver K
(mg/kg) animals (g) (g) (@) @ (g)
Male 0 4 379 + 30 2.16 + 0.09 1.28+ 0.07 11.09 + 0.86 2.79 % 0.15
1,000 5 346 £ 20 2.11 ¢+ 0.08 1.2 ¢ o0.11 10.02 t 0.97 2.64+ 0.18
Female 0 5 225t 9 1.99 £ 0.08 0.81* 0.04 6.31+ 0.47 1.71 £ 0.04
1,000 5 206 + 14+ 1.97 + o0.10 0.81+ 0.07 6.26 £ 0.96 1.70 £+ 0.27
Mean + S.D.
Sigmificantly different fram control group; *: P<0.05 (Dunmett)
Table 14-2. -continued Organ weight Exp. No. 9934 (115-213)
---Recovery period---
Sex Dose level No. of Spleen Adrenals Testes Ovaries Thyroid
(mg/kg) animals [¢4] (mg) (g) (mg) (mg)
Male o 4 0.66 * 0.11 56 t 2 3.37+t 0.42 19 % 4
1,000 H] 0.651% 0.15 51+ 8 3.17 ¢ 0.11 20+ 4
Female 0 S 0.50% 0.07 65 t+ 4 75 £ 12 14 + 1
1,000 S 0.47 + 0.14 66 % 9 86 + 13 14 + 1
Mean + S.D.
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Table 14-2. -continued Organ weight

Exp. No. 9934 (115-213)
--~Recovery period---

<601 -

- 901~

Sex Dose level Yo. of Pituitary Thymus Epididymides Mandibular gland
(mg/kg) animals (mg) (mg) (mg) )
Male 0 1 t 397 £ 11 964 + 54 619 + 38
1,000 9% 484 + 134 944 + 35 589 £ 137
Female [+] 13 % 436 + 66 448 + S0
1,000 13 447 £ 90 409 £ 46
Mean + S.D.
Table 15-1. Organ weight per body weight Exp. No. 9934 (115-213)
---Administration period---
Sex Dose level No. of Body weight Brain Heart Liver Kidneys
{mg/kg) animals (g) %) (%) (%) (%)
Male 0 5 283 t 30 0.754 + 0.073 0.366 £ 0.010 3,025 + 0.108 0.831 + 0.048
100 5 293 t 35 0.721 *+ 0.112 0.366 + 0.025 3.215 £ 0.323 0.824 £ 0.071
300 5 306 £ 23 0.695 + 0.053 0.360 + 0.011 3.186 + 0.079 0.849 + 0.039
1,000 S 272 t 22 0.737 * 0.040 0.365 £ 0.017 3.181 + 0.244 0.861 * 0.073
Female 0 5 189+ 8 1.037 + 0.059 0.381 + 0.018 3.097 £ 0.093 0.855 + 0.058
100 5 182 + 14 1.037 = 0.087 0.378 £ 0.011 3.081 + 0.139 0.798 + 0.054
300 5 181 + 24 1.061 + 0.249 0.389 = 0.023 3.194 + 0.265 0.878 + 0.102
1,000 5 186 & € 1.010 + 0.064 0.395 + 0.032 3.446 + 0.252+ 0.843 + 0.022
Mean + S.D.

Significantly different from control group;

*: P£0.05 (Dunnett)
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Table 15-1. -continued Organ weight per body weight Exp. No. 9934 (115-213)
---Administration period---

Sex Dose level No. of Spleen Adrenals Testes Ovaries Thyroid
(mg/kg) animals (%) (%) (%) (%) (%)
Male 0 5 0.188 + 0.024 0.017 £ 0.001 0.998 + 0.155 0.007 £ 0.001
100 5 0.187 £ 0.015 0.016 + 0.002 1.046 + 0.118 0.006 + 0.000
300 5 0.195 + 0.029 0.018 + 0.001 0.977 £ 0.065 0.007 = 0.002
1,000 5 0.194 t 0.027 0.018 + 0.002 1.038 £ 0.073 0.007 + 0.002
Female 0 H 0.240 & 0.029 0.032 + 0.004 0.042 + 0.002 0.008 + 0.002
100 5 0.182 * 0.007#** 0.034 + 0.004 0.035 + 0.007 0.008 £ 0.001
300 5 0.202 £ 0.024* 0.036 + 0.006 0.044 + 0.009 0.008 + 0.002
1,000 5 0.229 + 0.023 0.034 + 0.005 0.039 ¢ 0.003 0.008 * 0.002
Mean + S.D.
Significantly different from control group; *: P<0.05 **: P<0.01 (Dunnett)
Table 15-1. -continued Organ weight per body weight Exp. No. 9934 (115-213)

---Administration period---

Sex Dose level No. of Pituiéazy Thymus Epididymides Mandibular gland
(mg/kg) animals (%) %) (%) (%)

Male 0 S 0.003 + 0.001 0.180 t+ 0.021 0.224 + 0.040 0.182 + 0.011
100 5 0.003 + 0.000 0.165 + 0.014 0.227 t 0.024 0.181 + 0.020

300 5 0.003 £ 0.000 0.177 + 0.026 0.214 + 0.014 0.172 £ 0.009

1,000 5 0.003 t 0.001 0.177 + 0.038 0.222 £ 0.021 0.184 + 0.014

Female 0 S 0.006 + 0.001 0.239 1+ 0.041 0.195 + 0.011
100 5 0.006 + 0.001 0.255 + 0.030 0.193 = 0.009

300 s 0.005 £ 0.001 0.237 + 0.038 0.206 £ 0.023

1,000 5 0.006 £ 0.002 0.219 * 0.039 0.202 t 0.019

Mean t S.D
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Table 15-2. Organ weight per body weight

--~Recovery period---

Exp. No. 9934 (115-213)

Brain
%)

Heart

%)

Liver
(%)

Kidneys
(%)

0.571 £ 0.035
0.611 = 0.029

0.338 £ 0.013
0.352 + 0.041

2.930 £ 0.111
2.898 + 0.193

0.739 £ 0.052
0.766 + 0.073

0.889 + 0.074
0.958 + 0.057

0.359 + 0.018
0.393 £ 0.024*

2.809 £ 0.167
3.018 + 0.280

0.761 + 0.045
0.823 + 0.101

Sex Doge level No. of Body weight
{mg/kg) animals (g)
Male 0 4 379 + 30
1,000 5 345 + 20
Female ] 5 225+ 9
1,000 5 206 £ 14+
Mean t S.D

Significant.:ly different fram control group;

*: P£0.05 (Dunnett)

Table 15-2. -contimued Organ weight per body weight

---Recovery period---

Exp. No. 9934 (115-213)

Adrenals
(%)

Testes
%)

Ovaries
(%)

Thyroid
(%)

0.015 + 0.001
0.015 + 0.002

0.888 + 0.063
0.921 + 0.078

0.005 + 0.001
0.006 + 0.001

0.029 £ 0.001
0.032 + 0.004

0.034 + 0.004
0.042 + 0.005+

0.006 + 0.000
0.007 £ 0.000

Sex Dose level No. of Spleen
(mg/kg) animals %)
Male 0 4 0.174 £ 0.026
1,000 5 0.189 + 0.038
Female 0 5 0.225 £ 0.036
1,000 5 0.225 + 0.054
Mean  8.D.

Significantly different from control group;

*: P<0.05 (Dunnett)

|
|
|
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Table 15-2. -continued Organ weight per body weight Exp. No. 9934 (11%5-213)
--~-Recovery period---

Sex Dose level No. of Pituitary Thymus Epididymides Mandibular gland
(mg/kg) animals (%) (%) (%) (%)
Male 0 4 0.003 £ 0.001 0.105 = 0.008 0.255 = 0.012 0.164 + 0.009
1,000 s 0.003 = 0.000 0.140 * 0.041 0.274 + 0.024 0.171 £ 0.015
Female 0 5 0.006 + 0.001 0.1%4 + 0.030 0.200 + 0.023
1,000 5 0.006 £ 0.002 0.215 + 0.031 0.19%8 * 0.014
Mean + S.D.
Table 16-1. Summary of gross findings with statistical analysis Exp. No. 8934 (115-213)

( sacrificed, administration period )

Male animals Female animals
Dose level { mg/kg ) 0 10 300 1,000 0 100 300 1,000
No. of animals necropsied 5 5 5 s 5 5 5 s
Organ Findings
RESPIRATORY SYSTEM
lung brown patch/zone 1 0 [ 0 [} o [} 0
DIGESTIVE SYSTEM
stomach white patch/zone 0 1 0 0 [} ] [} 0
liver hepatodiaphragmatic nodule 0 0 0 0 0 4] 1 ]
white patch/zone 0 0 "] 1 V] 1] [
URINARY SYSTEM ’
kidney cyst 0 0 1 0 [ 1 0 0
scarred 1 1 0 ] 1 2 1 1
REPRCDUCTIVE SYSTEM
uterus cyst - - - - 0 1 0 0
dilated lumen - - - - 2 2 0 2
ENDOCRINE SYSTEM
thyroid gland nodule 0 0 0 0 0 1 0 0
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Table 16-2. Summary of gross findings with statistical analysis Bp. No. 9934 (115-213)
( sacrificed, recovery pericd ) I

Male animals Female animals |
Dose level ( mg/kg ) o 1,000 0 1,000
No. of animals necropsied 4 5 5 5
Organ Findings
DIGESTIVE SYSTEM
liver adhesion with kidney 0 0 1 0
URINARY SYSTEM ,
kidney cyst 0 1 [ 1
scarred 1 0 0 0
REPRODUCTIVE SYSTEM
uterus dilated lumen - - 0 1
i
tod
|
)
i
I
|
Table 17-1. Summary of histological findings with statistical amalysis Exp. No. 9934 (115-213)

( sacrificed, ‘administration period )

Male animals Female animals
Dose level ( mg/kg ) [ 100 300 1,000 ¢ 100 300 1,000 i
No. of animals necropsied S 5 5 5 H 5 H 5
Organ Findings w‘
RESPIRATORY SYSTEM
lung
accumilation of foamy cells 3 - - 2 3 - - 2
bron eurnonia 1 - - 0 0 - - 0
osseous metaplasia 1 - - [ 0 - - 0 .
trachea
dilatation, gland 1 - - 0 0 - - 1
DIGESTIVE SYSTEM
glandular stamach
dilatation, gland ] 0 - 0 1 - - 0
epidermal cyst 0 1 - o 0 - - 0
exocrine pancreas
degeneration, acinar cell 1 - - 0 0 - - 0 ]
liver
fatty change, hepatocyte 1 1 0 0 3 2 2 2
necrosis, hepatocyte, focal 0 0 0 1 0 [¢] "] 0
microgranulama 5 4 5 4 H 4 4 4 b
hepatodiaphragmatic nodule 0 0 0 0 0 0 1 0 . I
hypertrophy, hepatocyte, centrilobular ] (] 3 5x¢ [ [ 1 St#

URINARY SYSTEM !

kidney ,
basophilic tubule 3 1 [} 1 1 0 0 1 ‘
cyst 0 0 0 1 1 1 [} 1
hyaline droplet 1 0 o 1 0 0 [ 0
mineralization 1 0 0 1 1 0 1] 2
fibrosis, focal 1 1 1 0 0 0 0 0
REPRODUCTIVE SYSTEM
epididymis
cellular infiltration,lymphocyte 1 - - 1 - - - -
prostate
cell debris, lumen 1 - - [ - - - -
cellular infiltration,lymphocyte 5 - - 2 - - - -
uterus
cyst - - - - 1] 1 - 0

Significantly different from control group; *% : P £ 0.01 (Fisher) 1
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Table 17-1. -continued Summary of histological findings with statistical analysis
( sacrificed, administration pgriod )

Exp. No. 9934 (115-213)

Male animals Female animals

Dose level ( mg/kg ) 0 100 300 1,000 0 100 300 1,000
No. of animals necropsied 5 s 5 5 s s 5
Organ Findings
REPRODUCTIVE SYSTEM
uterus

dilatation, lumen - - - - 2 1 - 2
vagina

epidermal cyst - - - - 1 _ . 0
ENDOCRINE SYSTEM
thyroid gland

ectopic thymus 1 - - 0 [} 0 - 0

ultimobranchial remnant 2 - - o 1 [o} - 3
Table 17-2. Summary of histological findings with statistical analysis Exp. No. 9934 (115-213)

{ sacrificed, recovery period )

Male animals

Female animals

Dose level ( mg/kg ) 0 1,000 ] 1,000
No. of animals necropsied 4 5 5 5
Organ Findings
RESPIRATORY SYSTEM
lung
accurmulation of foamy cells 3 2 1 2
trachea
dilatation, gland 1 1 0 0
DIGESTIVE SYSTEM
exocrine pancreas
ration, acinar cell 0 1 1 o
cellular infiltration, mononuclear 0 0 1 0
focus, hypertrophic, basophilic o 0 1 0
cecum
cellular infiltration, mononuclear 1 0 0 4]
liver
adhesion with kidney 0 ] 1 0
fatty change, hepatocyte 1 [} 3 2
microgranulama 4 4 5 s
URINARY SYSTEM
kidney
basophilic tubule 2 2 1 0
St 0 1 1 1
aline droplet 1 1 [} 0
ralization 3 1 2 0
fibrosis, focal 1 2 1 0
hyperplasia, renal tubule 0 0 1 0
urinary bladder
cellular infiltration, lymphocyte 0 0 1 0
REPRODUCTIVE SYSTEM
prostate
cellular infiltration,lymphocyte 3 2 -
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Table 17-2. -continued Summary of histological findings with statistical analysis

Exp. No. 9934 (115-213)
( sacrificed, recovery period )

Female animals

Dose level { mg/kg ) 0 1,000 0 1,000
No. of animals necropsied 4 5 s 5
Organ Fi 8

REPRODUCTIVE SYSTEM

AL

uterus
dilatation, lumen - - [ 1
ENDOCRINE SYSTEM
pituitary gland
St o] 1 0 [}
thyroid gland
ti hial r 1 4 3 2
adrenal gland .
mineralization ] 0 1 0
SPECIAL SENSE SYSTEM
eye
dysplasia, retina 0 0 1 1]
INTEGUMENTARY SYSTEM
skin
cellular infiltration, mononuclear 1 0 1 0
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Reverse Mutation Test of Trimethylamine on Bacteria

L33

FUAFAT I LI20WT, MEEAC ERERR
BrEmBLC.

BB & LT, Salmonella typhimurium(TA100,
TA98, TA1535, TA1537)3$ & U Escherichia coli(WP2

CuvrA) OS5 E K E RV, RERII2EER Y & LTERL,
S9 mix HERINEE D EHRRB kB L U S9 mix I O
TA100, TA1535 7% & UNL2 TA1537 T39.1~1250 pg/plate
D6HEE, S9 mixikE O WP2 uvrA T 156~5000
pg/plate 6 A&, FEOTAISTT78.1~5000 ug/plate D
THETREBRETERLL.

ZOEE, SO mix EREMES X CHRMEED VT RIS
BWTY, ARGRBIIEERERER IO - —HOW
R EmZEn ok d o,

UEDERLY, AEBEFETTRIIATFAT IV
3, EREHEFE L) ERERLL.

hik
1. BERETk

GAEEFAVAERERERBRICL(EHEhTVWA T L
b, REEKE LTLAF Iy ERHED Salmonella
typhimurium TA100, TA98, TA15358 £ ' TA1537 ¥
oUW RY T 7 7 Y ERMD Escherichia coli WP2
uvrA? O SHEE OB E EIRL /2.

FX3IF 7 AEIIBASSEIAIBICAY 74N =T
*%0B. N. Ames#&igE» 6, ¥/, KBEIZIOWTIR
BHISSE3 A6 B EHERBRF (R BIEXRE
SEENERN) o855 %0, FHRIUIIEIALEIC
EhROBEREZERL, ARBRAVTERIRED
BHPRELTVWAI EXBRALL.

EEHROBHBEBRI Y AF LV ANMFF L F(DMSO:
MERCK KGaA) &i&kimL7-#, EFKEREFRAF 2 -7
02 mLE2EL:. IhimbEirAVTHREL,
BILE 7)) - —1Z-80°CTRFEL.

2. #EHOAR
1) BPINLA—-ZABRFHREM(TL— )

FULY I VERTERBEOT X A7 17 ANS%
AL, REBRICHWZ. A7 L — Mid, Vogel-Bonner
OBVEWE % & UKBH0.02 %712 T4 T
ki, 02% 7 L8 - 1438, 1% YE_HY) T4 -
kI, 0192 %) v E—T7 > E= 7 4, 0066 %KEE(L

60

FryY AT OEREEDIZ2 %D N2 — X (F]

JeiidE TE00) & 1.5 %NEX(OXOID:No.1) 21X, #
90 mmND Y ¥ —LIZIHE-Y30mLEFELLLDOT
H5h.

2) hy TTH—(EX)

fa{k+ P 7 405 %% & 0.6 % Bacto-agar (Difco)
KEWIOBRELERL, FXIF7AEEHAVIHED
$£4 . 0.5 mmol/L L-v A F ¥~ (BEALEM)-0.5
mmol/L D-¥ # F » (BE{LFEWR) KB L 1FEML,
KBEHE L AVLRENEHE, 05 mmol/LL-FY T b7
7 2 (ELFEM) KEREFRCCIFEMRZ B,

3. BEEESM

AEE200mLO/y TVR=HF75 AT1225%~ 2
— } 1y x>+ 73 X (0Oxoid Nutrient Broth No. 2:
OXOID) B #E% 25 mL&iEL, T HIZEE L -REEHR
%50 LB L. U4 —F =AYz —H—(MM-10:
45y 7)) kB, 37 CT8pEIRE (HRHIRE:
100[E/53)EEL, HREYHRLCERBRICERAL
7-. :

4. S9 mix

BLE%6 7 BUAOF v 2 — < LS9 mix ¥ HERIZ
FRLZ. SO mixPOSUIFERE LTI/ VY
F— B LUS56-Y V7 IKyEHRS L/ Sprague-
Dawley %7 v FOFBALHARIN LD THS.
SO mix N % LT IZRT. R

w7 S9 mix 1 mLHB D=
S9 0.1 mL
MgCl, 8 ymol
KClI 33 gmol
G-6-P 5 pmol
NADPH 4 pmol
NADH 4 pmol
Na-' ~BE@HIEEH 7.4) 100 gmol
K % B
5. WERME

FYAFAT I (ay FESIMT381012) (2AEREE30.8
YA E LTI AFAT I 10ppmlTE56)D
KBHETH L. FHRIAIIRET, KERPTELETH
5. SEFAEEHRET) P ORBE I EREYWEEE
ML, GBYWEY, TAMTITCEERTRELL. &
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BETH, BRUEIRLTI BV CRAMBRYE S 5
L7-EE, REBICEEBIZ o7

6. HWERMEROIAN

HEBROKE, HBEWHE BALERFEFTHK (BAF
BETH)LHVTARL THEER: L. FEER
R EREEYACURKTERECFRL 2%, Eod
WRBEZITo72. 28, FYBRYRERD S BRI
b7, AL TEIENIORBRS AV,
T, BB CORBRYERENT08%THLI LrE
BLTHELL.

7. RBRARDOEE

195, 78.1, 3138 X 171250 ug/plate DRE % VT
FROLABETERLZ. SO nxERNEOLRBE
B 6 U2 S9 mix i INEE D TA100, TA153538 & OF
TA1537 T1250 ug/plate I BV THBREKIC T 245
BEERFEE SN,
0T, ARBICBVTIXS mix ERIEE D & ER
B 6 UNIZS9 mix iSO TAI00, TA15358 LU
TAL1537 T 1250 pg/plate, S9 mixiKINEED WP2 uvrA %
ewnTmmfamugmmﬁ%%%mitL,%n%n
6~THE(RI2) F&EEL

8. BBttMEeMmE
BB E s LCTRICRLEYEREA L. =
No OBy E X, DMSO* AW THERL, 48
TOMEL R EERF(-20°C) L 1.
2227903 G=ba2-7Y )T rYRT I F
(AF-2: FIEHI3E T 308)
ST P4EF MY Y 4 (NaN; FIGAEE T 500)
973/ 72) T B8R (9-AA  Aldrich #t)
2T I TR (2AA FISHEE T H60)

9. HE&AH&E

Ames 5OREEVORBETHE T LA v Fan—3
3 RICHEL T, SO mix EBRMBEL L R RE
NIZOWTHEREER L. EM2RBRE I, EHBH,
WEBRMEB D 5 IZBHENBY RIETE 100 1L, KN T
S9 mix ERMBEOHE, 0l mol/LF VA - ) L EE
*RE W (PH 7.4) % 500 1L, S9 mixikMBENH S, S9 mix
%500 LLiRIL, &6 TREEMI00 uL %%, 37 °C
TTERERE(T LAy Fax—Tar)Li. &
ERTH, o0 LD CIBEBRLE Ny 77 H—%
2mLiEL, REWETL—PEICERLE. £7L
— b MeEZ—NT -7 THEHLT, 37 °COLHE T8
METL— P AR LR, BRYBEOABRERICHT
SEHFHERRLHET -0, EXRBEME(X60)%H
WTTL— P LOBBRAKOEFTRELBEL. Xn»
T, BRERER L V&L Aou=— %5 8L 5
BCELTRag=-7+5 4 ¥ —(CA1L: Y R 4%
1T ZA@) 2BV, 28, AABRIEEICBVTIU,
S9 mix {#RN0EE D WP2 uvrA T 5000 pg/plate |2 Bv> T

EEMEEAOREILLY, ¥RENSERTELIELD
:D:~%ﬁﬁLthtb,ﬂD“—7+74& )
TRHEABED LML, BRTIO -y L.
BRECOEIIMO TV - EEALE. 12, Bl
THBRZ2EEMHL .

10. R0 .
BRERER I U = - OB R B OITIZ2EL Eis
ghl, 2>, BRESLVIEBRYWEOHE CKER
MRDOLNIBE, BHEHEL.

2B, BHFOFELHCEREIEE L e ho 7.

BRESUER

1A H DRER¥ER % Table 1~212, 2B B DREBRERE %
Table 3~4{Z/R L7z, SO mix EERIIBEZ & USRI+
bITXTORBHAKROBAER BT, P AFLT
IVABEI L AEFHERRASBESNS. L L
o, BREREEI U= -HIC>W T, S9 mix ik
M, SO mixiRMBL bBEMBLEZOETH Y,
BEEZINEMIIED S hkd o —F, BHHEBEY
HREREFNOABRERIIB VT, BERNBEO2ZL
LOERERERIU=_-ZFH L. 2B, 3u=—
BHEEE, WHSORFETREBIIBES AL p o7,

DEDKEBHERYS, RRBREGTICIBLT, Y2
FAUT I Y OMEYIIHT L BETFREREECHL, B
HEHELL.

hB, AERWEOEREMRCHET 2 RER 2 b o1t
A, HHEETH 5 dimethylamine 122V Tl Ames 5 Ex
TEEGME®, dimethylamine hydrochloride Cid §efe {68
FHAEBETEMY, methylamine T~ 2y 74—
RETHES L OMENH o 7.
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Table 1 Results‘of the bacterial reversion test of trimethylamine (st trial)
[direct method:-S9 mix]

Revertant colonies per plate [Mean = 5.D.]

Compound Dose . i
(ug/plate) TAL00 TA1535 WP2 uvrA TA98 TA1537
Test substance 0 122 134 119 9 10 11 21 20 22 0 2 2 7 8 5
[125 + 8) [10 = 1] {21 = 1] (21 = 1] [z = 2]
39.1 121 111 120 10 11 15 24 24 2 20 20 21 4 4 4
(117 + 4] [12 = 3] (25 =+ 1] (20 = 1] 4 =+ 0
78.1 113 117 112 14 10 13 < 29 31 29 9 7 7
[114 =+ 3] [12 = 2] {4 + 1] [30 = 1] + 1]
156 121 120 124 12 11 10 20 24 20 25 21 2% 6 4 4
122 + 2] {11 = 1] [21 + 2] f2a += 3] 5 = 1]
313 109 114 106 9 10 12 23 21 21 19 22 2 5 6 -5
{110 = 4] f10 = 2] (22 = 1] f20 = 2] B = 1]
625 116 112 113 10 10 12 28 22 26 . A 21 2B 5 3 9
114 = 2] [ = 1l [25 =+ 3] [25 = 2] 6 = 3)
1250 68% 64* 67* 7 10% 6* 18 16* 16* 4% 15% 19* 7 6* ©5*
[66 = 2] B8 + 2 (17 = 1] {16 + 3} 6 = 1]
Positive control 530 506 522¢ 104 413 416° 120 128 123* 696 661 657 126 413 134*
519 + 12] [M11 + 6] 124 += 4] 671 = 21) 124 = 11}

a) AF-2;2- (2-Furyl)-3- (5-nitro-2-furyl) acrylamide, 0.01 ug/plate b)NaN,;Sodium azide, 0.5 pg/plate c)AF-2, 0.1 pg/plate
d)9-AA;9-Aminoacridine hydrochloride, 80 ug/plate
*.Growth inhibition was observed

Table 2 Results of the bacterial reversion test of trimethylamine (1st trial)
{activation method ;| +S9 mix]

Revertant colonies per plate [Mean = S.D.]

.Compound Dose
(ug/plate) TA100 TA1535 . WP2 uvrA TA9 TA1537
Test substance O 128 127 124 12 11 15 27 25 30 30 32 30 11 13 10
126 + 2 (13 = 2] [27 = 3] [31 + 1] (n = 2
39.1 121 116 123 11 12 13 9 13 11
{120 = 4] [12 + 1} (n =+ 2
78.1 14 120 119 10 11 11 2 32 27 10 12 11
i = 31 (11 o= 11 [28 = 3) n + 1]
156 118 122 120 11 9 12 28 25 26 29 26 28 10 10 11
120 = 2 {11 + 2 [26 = 2] [28 = 2] [10 = 1)
313 ‘ 119 120 119 11 MM 10 2 24 22 25 29 27 10 13 9
119 + 1] 12 = 2] {23 + 1] (27 = 2 (n + 2i
625 . . 107 105 106 12¢ 9% 12* 23 24 25 31 26 24 9t 7 11*
{106 += 1] [11 + 2] (1 = 1] [27 £ 4] [9 £+ 2]
1250 110 104* 97* 8% 9+ gt 33 33 37 31* 31* 29* 4% 18* 10*
it = 7] B £ 1 -~ [34 = 2] (30 + 1] (14 + 4]
2500 ' 19 18* 22¢ 6* 10* 9*
[20 = 2] [8 + 2]
5000 5* 9% ]I1* 0* 0 0*
[8 = 3] fo + 0
Positive control 758 753 761" 286 302 300 808 772 798 270 298 284¢ 158. 162 172"

[57 = 4] [296 = 9] [793 + 19] (284 + 14] 4 = 17

a)2-AA;2-Aminoanthracene, 1 gg/plate b)2-AA, 2 pg/plate c)2-AA, 10 ug/plate d)2-AA, 0.5 ug/plate

*:Growth inhibition was observed
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Table 3 Results of the bacterial reversion test of trimethylamine (2nd trial)
[direct method:-S9 mix]

Revertant colonies per plate [Mean + S.D.]

Compound Dose -
(ug/plate) TAI00 TA1535 WP2uvrA TA98 TA1537
Test substance 0 125 117 109 12 13 15 25 25 20 20 20 19 5 7 5
17 = 8 (13 = 2] (23 + 3 (20 = 1] (e = 1]
39.1 123 120 117 13 14 15 ©22 26 29 19 18 21 i1 8 8
f1izo0 + 3] (4 = 1] [26 + 4) [19 + 2] f9 = 2
78.1 122 126 125 13 12 U 26 21 22 18 20 19 8 6 6
(124 = 2] {13 + 1) [23 + 3] {19 + 1] [7 £ 1
156 127 112 118 17 14 14 25 25 24 24 17 17 6 5 4
{119 = 8] {15 = 2] [25 =+ 1] f19 =+ 4] {5 = 1)
313 125 129 135 100 12 10 25 27 26 23 20 22 7 1 6
130 = 5] [11 = 1] {26 = 1) [22 = 2} [6 = 2]
625 130 145 137 11 12 10 28 26 20 21 21 18 6 5 7
137 + 8] (i = 1 [25 + 4] 20 = 2] [6 = 1]
1250 75% 75* 71* 6% 8* 8* 18 19* 20* 16* 16% 12*¢ 7¢ 4* 5*
[ = 2] {7 £ 1 f19 = 1] {15 = 2} (s + 2
Positive control 525 508 480" 109 402 427 160 155 159" 523 552 553 111 419 419°
[54 = 23 [413 =+ 13 [158 + 3) 513+ 17] {116 + 5]
a) AF-2;2- (2-Furyl) -3-(5-nitro-2-furyl) acrylamide, 0.01 pg/plate b)NaN;;Sodium azide, 0.5 xg/plate
c)AR-2, 0.1 ug/plate d)9-AA;9-Aminoacridine hydrochloride, 80 ug/plate
*:Growth inhibition was observed
Table 4 Results of the bacterial reversion test of trimethylamine (2nd trial)
[activation method:+S9 mix]
Dose Revertant colonies per plate [Mean #- S.D.]
Compound
(ug/plate) TAI00 TA1535 WP2 uvrA TA98 TA1537
Test substance 0 118 125 122 16 15 16 27 29 30 25 36 A 10 15 10
(122 =+ 4] {16 =+ 1} (29 + 2] [26 + 3] [12 = 3]
39.1 120 121 123 11 12 M 8 11 13
21 = 2] {12 £ 2] (11 = 3]
78.1 124 121 107 17 12 12 30 25 26 1 4 13
[117 = 9] fu = 3] [27 + 3} [13 + 2]
156 117 129 129 13 10 13 23 26 28 31 28 28 1M 10 13
(125 =+ 7] (12 £+ 2] [26 + 3) [29 + 2] {12 = 2]
313 125 120 126 13 10 13 29 30 31 26 28 27 13 11 12
[124 + 3] [12 = 2] {30 = 1] {27 = 1] {13 + 1}
625 123 109 111 15*% 12% 13* 22 24 25 32 28 28 1t 13* 10*
114 + 8] [13 = 2] {1 = 2] [29 + 2] (n x= 2
1250 112* 114* 114* 9% 7+ 8+ 30 25 30 17* 22% 18* 12* 9% 12¢
113 = 1j B = 1] [28 + 3] [19 %= 3] {11 = 2j
2500 19* 20* 21* 0* o 0*
{20 = 1} [o = 0]
5000 . o* 0 o 0 0 o0*
[0 %= 0] {0 += 0]
Positive control 759 776 742 286 290 252° 602 609 623 362 368 383¢ 140 148 150°
(759 =+ 171 [26 = 21] [611 = 11) 371 = 11) (46 + 5]

a)2-AA;2-Aminoanthracene, 1 pg/plate b)2-AA, 2 ug/plate c)2-AA, 10 ug/plate d)2-AA, 0.5 pg/plate
*:Growth inhibition was observed
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In Vitro Chromosomal Aberration Test of Trimethylamine
on Cultured Chinese Hamster Cells

EE39

FIXFUT I PRI RIS HREEENE
BlIoWwT, Fy4=2—-X - NAaR5—-KEMK
(CHL/IU) ¥ AV Tk RE AR £ L 7=,

P ETEIRIRERAE R % b & (o, ERFRLEE-S9 7
b U +SOMLEE & b 591 pg/mL (10 mMAEY) % B e
BEL L, 73.9~-591 ug/mLO4BERHZEL. S9
mixFETBLUEFET COERMIE (18BEM D EE
B %, BERLPERL, RETLII LI REGKE
EHFREERF L. -S9O 6 U +SOMB L b
148~591 pg/mLO3ZHE I DWW CTHEMEBBRE T £k L
7z,

ZDH#E, S mixFEAT CLEEEEREONT
WEMNERE(X) LR, SO mxFEETFCRESHEIZ
BWTOABHRG ) HFEDGN:. T, BEKE
HOHVIIHERGEEE A 5700, -S04 6 - +S9 M
& $303~591 pg/mLOAFERX AV CHEERERF £ L
oo WTFhOREEFR L b 378~591 ug/mLDIHE IOV
THREEEFTOBEY TR, SO mixFEETE
CLUICHFETLLHRBAS KE L ReEadkigERED
HmmhEEsh. '

ARBRYWELEIZL DEEBEOPHM T VA Y HE R
LTwieads, ZRESCOE®ELR S IR ERBERE0S
REFENREEETHLBH THLIEELON. F
bbb, -SORECUpHOEE EVWHECREHAE
KEFLABERFEORRIROOATREI L, +89
RETEpHOZBILL VBERFEOHBAEE B % L
FL7:& LTHRBEHTOMERR HIVRE 40 %1
LTHEI P OAYMBRYHEIC L AEREHR LGS
ThHoEHFLE.

BEOERLY, ARBERETTIIRIAFLT IV
1%, REERELERTL (B LEHLL.

Kk

1. RER#Batk

WIS ERE T AV A REREERERICL(ERS
NTnwBEZEds, RBREREKLELTF Y 1=-X N
LR % — OREEOHMEF Mtk (CHL/IU) %3847 L
=, BEFISO4E 11 B 158 i@ L 4 BT (B BV EE
MESEERER) o552 E, —HIEIAFVR

Nk ¥ ¥ F(DMSO:MERCK KGaA) % 10 vol%#fn L 7=
%, HAZEPILRELL. RBRICBL TIIFEEHERE
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B L3~S5E LIS LA b ERALE. o8,
Rat s sl B CII S 312, REARERB TR
14, HERERTIIE2I0MIAEH -,

2. IEERORAN
Eagle-MEM 3R (JBF 2 / 75 A0 2, A>T
7 > 7 4 V% — (045 um:Featuring Corning and Costar
Products) % B\ THNE 88 B8 L 7-3E@1t (56 °C, 30
) EAMF M (GIBCO Life Technologies, Inc) % &
BETI0 vol%iZ e B XA -, RBRICEHL.
FBGEOEERYSER A C)IREEL.

3. 1SRG

CO A ¥ % 2= % — (FormaB L USHELE A 7 4
By AT L) EREV, CO,EES %. 37 "CO4&&ETH
MmEEELL. :

4. SO mix

BE%6r AUAOX v 0—< 2605 SO mix % RERI-
AL, SOmixhDSHIFERELTT7 /50
¥~V BLUS6-NYVTTE v # 5L /- Sprague-
Dawley %7 v PO GBS0, 72, S9
mix DAL S O FEMZGE - 72, - S9 mix DHK %
UTFIRT.

B9 S9 mix 1 mL D&
S9 ' 0.3mL
MgCl, 5 pmol
KCl 33 mol
G-6-P ' 5 pmol
NADP 4 pmol
HEPES#&#1 (pH 7.2) 4 gmol
K % B
5. HEWmHE

FYRXFAT I (2 y FESIMT381012) 12 H1EE 30.8
%RMWE LTI AFILT IV 10 ppmATF2 &) D
KBWTHAH. FHIKICBET, KBHPTEETH
b, ZEFNAMEERERZD > ORE SN LHREBRYE 2 E
RAUL7:. SBWEE, AT CHIERTRELL. &R
BRIRTH, HRYWERETIBTRAKBRYE + ST
LR, TERCHEE 2,57,

6. WERMEENBER _
KEBONE, HBRWE S OAERHAEEER(HK
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FRETH) $AVTAR L TRRERE L. BEE
HEERABETACOERFEREICARL R, &
PIRBERITo 7. B, AEBRWEESEDY CERMES
Bbnico, ARECBEFEORBELRAVL. L8
L, BERFTORRYEREHN08%THD I LEFERE
LTHELL.

7. RS MEIEER (FREER)

MEAEER 7S AT BREL, FEIARICK
ERM B A AL L 72, SO mixFEFLET (-89 mix) & 5 W
IIHELET (+S9 mix) TORERIME L -1, HEEREER
CRBLTELICISEMEEL R /-.

W% 10 vol% P EEEH RV <y T (FILHETE
) CTEELSHE, 01 w/N%Z VARSI NV- N4 F Ly b
(BR300 KB T 100 BgeE Lz, BFEBHTHREG0
vol% L % / — )b, 1 vol%BeR/K#AR) ZHEMR, 57
BRERE L TEE2EE L%, 580 nm TORKBE
PREL:. SHEERIOVLWTARNBETOREREIS
A, TaobbflleEFEErEH L.

FOE, BEAENS9] ug/mLIZBV T ERE R
3£ SO mix EFEE T T60 %L L, SO mix fFIET T80 %
PLEOMBAETE L T (Fig. 1~2).

Lk, HEBRMERERTE, 290 pg/mLU EIZEVT
EHFEOpHMT LA VHERL TV,

8. HBRAERS L UHRBREOEE
MEEREIRIRBRIER T b L12, FEAREHERTI
ORI BE-SOREL 6 FIZ+SIMBE L § 591
pg/mL(10 mMA8Y) # REMIBIRE L L, UTAKZ2T
BWUEHA AL O BRI IBEEREL.

SSOMBIZI BV TREEEEREOUBIIE LR

th, +SORBIIBVTIAEOABIELHIESRZ L
26, WTFNORERRE 4591 pg/mL % FERIBEE &
LE-RaRaBesEHRL, [H125TRUAF4HEER
E L7

b, BEgEE LT, -SOMBTIA bl
C(MMC {1 FIBRERE T %0R) # 0.1 ug/mL, +S9MHET
sOkA7 73 F(CPIERFHBIEM) %125 pg/mL O
BETHEL .

9. FEMEROEN

EHTHE2 cn2OMREER 77 XA axAv, #iR
HRENRRERE AR B REOREL T /. X
BT 2BHERNIC, BRBRET02 ug/mLELBH LN
+ 3 F(GIBCO Life Technologies, Inc) il 7. b
DS BT S S, ELOSEICE Y ERE
B L7, 75 mmol/LiE{kH U 7 ARKBETERRER
Forfe, BER(AY/—NV3IE BERELIE) CHRR*E
Bl ZEREBRETREFERLERLIE, 1.2
vol% ¥ L W HRBH T2 MEBE L.

10. REBHOHE
£75RXaH7-0 10018, +xbbHABYY 20018

66

—— [short-term treatment : --89]
- a-- {short-term treatment : +S9]

120 1

100

80t

60 |

Survival (%)

40 t

20t

0 695 993 142 203 290 414 591

Dose (ug/mL)

Fig.1 Dose-survival curves of trimethylamine
[short-term treatment : 6 hr)

DHEPEHE* EMBET CEHEL, ko BEHEN
ELTH¥ v v 7 (gap), RBIEGN(cth), LEHEUI
(csb), Bt @kzxcHi(cte), RBERH(cse) BLUE
O fth (oth) DHEERFIWISE L. RS, FESHEE
DHBRFEF LA, LEEOSNIZIARRELRESF
&  WHBDHRBRSBSIZLAFHEVICK - TERKL
7=,
FTRTCOERF - FELE, ~AF 0 7R THE
L7

1. EROBN

Fx v TORMETLIARLED 2VIFE (-gap) 2
ONWTHREEEEREORBREELRRLL.

ERBEOEERELA T ARD 2 VI EEER
OEBIEEY, AECYORXBEIIF > THELA. %6
HEEEZHT MO LBHBENS BRBEEMEG), 5
%L 10 %RmEERE (L), 0% EEBEHE EL
7o, BROIIEERS I VIIHEILKFESEDHON
e HEL:.

B, BEENFELHAVIRERIERL 2207,

T/, DHEAHEN20 %IZWTRAOEEFHFRT
AOYLELEBRYEBETHED,EX &N _FEL
ThEHEL, —FTRE(mg/mL)d-hORXBEEE
(cte) BBIBE* RIHEBETHLTRIEY, RETHEH
DHBREE (%) * BB ELE (mg/mLiRE) TH2 =
LIZXhER L.
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BRELUEE

AR R TORERAER % Table 1~21R/ L7, b
DAFNT IVABEOEE, SO mixFEEETIZEW
TREBCEFTOE»LFENED O R (HHEEE IR
296 pg/mLT5.0 %, 591 xg/mLT7.0 %), S9 mix#FfE
TFRBWTIEEAENS9] pg/mLIZE VT Ot ikl
ERFORELFREVCBRE SN (WBEEIL185 %).

< E7z, RBRAER KT L - MBREEEER Ao
MERICBWCHBBE SN, B, REKEESOSER
13, BB LDHES L VIZIHEDATOBRBRIET
HHIEHhL, BEUDLVIIHABRERI AL DI

HZABRETERLZ. Z0E, HBRUELEREOEES,

SIMXFEFLETLRLTRHEETOVTRIIBVT b L
CHEERTOHB B AEKESIZD SN
(Table 3~4). —7, S9 mixEFEETICHB ) 2 SR
YWEMMC TR L7248, 5 X U°SO mixFETIC 81
LHBMEMBYECP CME L LTI ARE, IR
BREDREBHABEREOHEELHFRITAD LN,

AEBRWHREER, EEBEOPHIZS9] pg/mLTH .

L Z89~9.0%RLAH, BRERTHTII82-8.6TH
o7 FALOELLBYL, 4EOPHOLEE TIE
“SORBIIBWTHRKBREELBIIZS W L,
+SOMB T BE, LB BEREE LRI LAt
TERTVS., -SORETHpHD EEMEVWEE TR
BRARCEFL-BEREOSRIZDODLATVL
&, +SORBE T pHOEHIZ L W EREEOLTEE
PRBEF UL LCHORBETOBERE LEEE
0 BULTHLI LD LABBRYEICLIELERES

| RUEBHETH 5 & ML .

ERFEMDBES MY 2809 BETH 5 D, flid
0.474(mg/mL), TRIEII67.7 LMl S h, BALEREMY
WEIIHBLTM) AF VT IV OEREHIIT N &
RLTnwi, .
BEOMBERDS, AHBREHTIIBVT LY A5
NTIVDF XA 2—ZXNbRY— BRI 5 L
BAEREFRECEL, B HEL:.

2B, FEBRYENEREHIIET AMEId o1
A%, BRHETH 5 dimethylamine 122\ Tt Ames RER
TEERE®, dimethylamine hydrochloride Tl et kR
HRETRM”, methylamine TId<w A v 74—
HERCHBAEY L ORESH o 7.

Mk
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2) BARBERE%®S  WABHWARSBALE, “t
FYHHLORGHRRET IS R," SIREE, B
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3) REEER, <UT>RBHERERBRT-s£,7
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Table 1 Chromosome aberration test on CHL/IU cells treated with trimethylamine
[short-term treatment : ~S9 mix]

Timeof Cell  Number Number of cells with No. of cells No. of
. i Final
Compound Dose exposure survival of structural aberrations Wlth polyploid na
(ug/mL) cells aberrations o judgement
(hr) (%) analysed B3P ctb cte csb cse oth —gap(%) cells (%)
Saline * 0 6 100.0 200 0 0 0 0 0 0 0(0.0) — 1(0.5) — -
Test substance 148 6 103.1 200 0 0 1 0 0 0 1(0.5) — 6(3.0) — -
296 6 83.2 200 3 5 6 0 0 0 10(5.0) % 4(2.0) — +
591 6 61.1 200 3 14 1 ] 0 0 14(7.0)£ 3(1.5) — +
MMC® 0.1 6 79.6 200 13 3 90 0 1 0 103(51.5)+ 0(0.0) — +
Abbreviations: ctb:chromatid break, cte:chromatid exchange, csb: chromosome break, cse:chromosome exchange, oth: others,
-gaptotal number of cells with aberrations except gap
a) Negative control
b) Positive control (mitomycin C)
Table 2 Chromosome aberration test on CHL/IU cells treated with trimethylamine
[short-term treatment : +S9 mix]
Timeof  Cell  Number Number of cells with No. of cells No. of
Compound Dose exposure survival of structural aberrations wntl? polyploid . Final
{ug/mL) cells aberrations judgement
(hr) (%) analysed 3P ctb cte csb cse oth —gap(%) cells (%)
Saline * 0 6 100.0 200 0 0 0 0 0 [0} 0( 00)— 0(0.0) — -
Test substance 148 6 72.6 200 1 0 1 0 0 0 1( 05—  3(15) - -
296 6 66.5 200 3 1 2 0 0 0 2(10)— 3(1.5)— -
291 6 378 200 7 10 30 0 0 0 37(18.5)+ 3(1.5) — +
CP* 125 6 61.8 200 3 44 142 0 1 0 146(73.0)+ 2(1.0) — +

Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse:chromosome exchange, oth: others,

-gap . total number of cells with aberrations except gap

a) Negative control
b) Positive control (cyclophosphamide)
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Table 3 Results of the confirmative examination of trimethylamine

[short-term treatment ;-S9 mix]

" Timeof Cell Number Number of cells with No. of cells No. of .
Compound Dose exposure survival of structural aberrations w1tl¥ polyploid | Final
(ug/mL) cells aberrations 1is (% judgement.
(hr) (%) analysed £2P ctb cte csb cse oth —gap (%) cells (%)
Saline * 0 6 1000 20 0 0 0 0 0 0 0000)- 105 — -
Test substance 378 6 42.2 200 3 7 17 0 0 0 18( 9.0) 5(2.5) — +
473 6 23.0 200 5 15 41 0 0 0 45(22.5)+ 7(3.5) — +
591 6 6.4 200 1 14 35 0 0 0 15(22.5)+ 8(4.0) — +
MMC® 0.1 6 58.9 200 6 35 69 0 0 0 80(40.0)+ 3(15)— +
Abbreviations; ctb:chromatid break, cte: chromatid exchange, csb:chromosome break, csechromosome exchange, oth: others,
-gap total number of cells with aberrations except gap
a)Negative control
b)Positive control (mitomycin C)
Table4 Results of the confirmative examination of trimethylamine
[short-term treatment ; +S9 mix]
b Timeof Celi Number Number of cells with No. o;f cells No. of _
Compound ose exposure survival of structural aberrations thl? polyploid . na
(#g/mL) . cells aberrations judgement
(hr) (%) analysed P ctb cte csb cse oth -gap (%) cells (%)
Saline * 0 6 100.0 200 1 0 0 0 0 0 0( 0.0) — 3(1.5) - -
Test substance 378 6 524 200 1 1 4 0 0 0 1( 20)—  4(20)— -
473 6 42.1 200 0 2 9 0 0 0 11(.55)=% 8(4.0) — +
591 6 16.7 200 7 29 8 0 1 0 90(45.0)+ 3(1.5)— +
cp* 125 6 53.9 200 11 M 121 0 0 0 126 (63.0)+ 2(1.0) — +
Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse:chromosome exchange, oth: others,
—gap.total number of cells with aberrations except gap
a)Negative controf
b) Positive control (cyclophosphamide)
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FYRXFLT I 0Ty b ERVSEROKSHE - EREESEN R

" Combined Repeat Dose and Reproductive/Developmental Toxicity Screening Test
of Trimethylamine by Oral Administration in Rats

28

FYXAFILT I, BERRD OB, NS 4 V&
WLEReGASEE LTHEENLLEWTHLY.
ZOESEIIHEY, BY, HICAORBRIIKEIIHFE
L., b FBXUBYTIIBABEICL > TERIN, &
& FHEICBLWTREEZT, YAFATIVHEH
FYRFALTFTIVAFY R TRPICHH S B2,
v FTIE, TORBER(FP) AFLT I ARV —
BYDERBRIBEISGONTHE Y, TORENLRER
MOERFEFITA TV,

19844, 4 ¥ FOEN— L TRECKRFISETS
COHERIE T, KEBIZKEDAFNAV T ZF
PR &N O, FBORENSEEL, Z0EbLZ
O FETRIE, HE, BE, BEORBEIEMLALE
FlL, EECBIABRRKOBREFLAEHRE L THELTD
b4, BETON-BWEROERDG, ATFTLAV Y
7o RO RIESB I UAREEN S L EARESN
TWVnS, RRBOWBRWETHL M) AFALT IV
AFNAVIT= FOFERBYTH LA, Fk<
AP AFLT I U RESTHERBHAE L OHAER
DREWMFIIF R THBOONLETIHREL D
27, LaL, MY AFLT I ORBEKRSERBLIT
ERRESH IOV TOREI 2. 46, PURAFL
7IOREHRSEN - £MEEERKGRBREITV,
gE ot 2 KERS SN S LUERBENZ L TITK
HRBORE - RECRIZTEGIIOVWTRILL. ¢
%z, Sprague-Dawley % (Crj:CD(SD)IGS)7 v F ®
BB (& 13UC/BE) 12, LU AFAT I 00K, 8,
40 B X UF200 mg/kg % XECAT2 AR 42 & U RALHIR 2
EREELTEORS L, SO TRIRAMETR
2R, HCIHTEHMZEL o REWELR L TR
5E2@EL. KBERILTOIHICEHSND.

1. REHESSH

200 mg/kgH SEIC BV THIZ2H, HIZIFORT
PTG, MEHEE 12200 me/kgik S HCREEN
WBEL L UHRSEEORE, BHECEEDL L TRENR
it BELEEOBEERLHETEHEOKES AL NI,
§ 7 EEOHECRAEAEOMIGIGER, BEEOWND
HOVIEELQREBIV TV I VBEORYNFED
% (FAd

BOGER LUEREE, BEOREEE, RRELR
BIUMEEREEECI NI AF LT IV E50EE

44

ol

2. HBEESY

WAL, MigEwoRTRE, FHREI|IIE, MY XAFN
TIvBEEOEBIRSH LN, o, T, SHRBE
UHBREOREIBEINY, ERE, S%kE, ik
MR, REAN, EREZOTICEREIZE L) AT
VT I vREOEEBI o1

HERHAR WMESRE WE4BOLRE, HAER
DAHDERR, thH, EROKEL LUREIZL MY
AFNT I vESOEEEIRDON o .

3. ®EAR

LEDORBRBED, S, RRBREHTTEM)AFLT
IVOFRERSEHIIETAERRE IMEL L 40
/kg/day, HREFEEFH L EEHS IHHEIIZ200
mg/kg/day, 7, ERCHTHEEREL 200
/kg/day TH Db L HRTE 5.

Bk
1. #HERME

AREEIZIL, SEFALFEHRGEE) L YRS
Y RAFNT I rOKET(Ty FESIM381012, EF
£1308 %) M. FPUXFAT I OKBRIIER
FEHT, AdWELTI0ppmlTOIXAFAT IV %
EHLTWE., SHELEMV) AFALT IV, AFE,
EEE T CHBEELL. ¥BRPEORBRMHATORE
i3, BAEHBYELRUTTEMTHILICX0TE
FL.

5 hoTIE, HHBEEN/Z308%KEFEHE BEE
B K R, SEFEST 907SAMICTHRL, ¥
ROAEIIBVTY 1E0HSHEN 10 mL/kgFEIZ
LAY ICeErREL:. KBPICRB L -ESRE
(0.08, 0.40, 2.00 w/v%) IZIAFFERED M) AF LT
IVHEREEIRTVWAZLEZRELL. 2B, AEBRK
HOBEBWEOLEM IOV THER L #SE, 0.08~10
w/VBDBRETIX, B, EXORGTTIL2LELS
ABEETH 7.

2. {EMBMS L UREERS

SHERITIY, EEHEL L 7ERICTEALZEERF Y —0
Z - Y N—RAKEEET t ¥ — £ E D Sprague-Dawley
%5 v F(Crj:CD(SD)IGS, SPF) ¢ L 7. BEAL/:
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FUXFAPIL

ByWid, ATR2:8R, Bl BEL RN TTFRATL,
HRIRERTHOGEZ T, BIIBRGIC4ES 20
liSB’CﬁF‘J%%@%L’Cw%QJ%%E#{L, S5t
BRTAOGE®*ZEL T, KRENBILERSMMEC
EOHFTLT, BBEL OMHESI3CEERLS.
BRI EEERE24 + 1 °C, HHEBRES0~65%, &
ST 15 /8 7 & NI BRBE 12 BB (4R R 7R ~ 42487
B IHEH S W -AEET, SEESER — 2 @Y
CINEL, BEEAE(CE-2, BERZ L7E®) B L UKE
KBREHREREKR) % BHICERS 7. 5140
(REHZE =1TEOH) &0 BEYIcowCit, 75
ATV BTy VA —JCNEL, REE LT
NV THF v 7 (ALPHA-dri, MRS % 878 L7,

3. BREROFZTEHLURE S

FRABROBTEREL, REBREO-ODIERL T
RABROBREBLZUIREL, FHAROKRESIL, &t
BORSENTHABROGERE L LICBELS. St
O&5EBEEFHABRTIZ, 250, 5007% 5 0°12 1000
mg/kgD b ) AFNT I LR EBHMBBERZITDOS v b iz
BE LICHR, 500 mg/kgix SBETIIHETLIH, MT2
B, 1000 mg/kg$x 5B TIIHET26], HTIB DT H
BOOLNTz. 250 mg/kg U E DB EHEDEFEMIC BT
bwiwmmmﬂﬁﬁant.1t,—ﬁﬁ%@%kt

LT, 500mg/kg A EDIEEBHCRELY, KEOET,
HBEORANBOOLN:. BEHOHBREICEWT
ERK, BHIRORE B X CRElt, BEOKREILLS
CIHRDOEBEDREBILENZ SN, FYAF LTS
Y OKRBWNIET A I IV ETHEB~OBENL AT 2 =
L6, BERORSERFHABRICB VIO LN
HILBEDORILCEAKIL, M) AFLT 3L RBEBROYH
WEBRBEEZ ORI 250 mg/kg DEERE T2k
EDHIARMOASBES R, —RKEOT(L, HibE
NDEBUIHETII 2 o720, REZRSYT2 &2
H, —BRBOEL VL, HILEOESIEE L2
TREFTFRERAI L, L, REZOHRSEN - 45
REBHHETHABOSARL AHENRSEHTE
ﬁ&oﬁmgw%Zﬁolzréalwnmmgt BREL

. PRHELTRAKR 2 LTERENRSOLR HUN225
my@r*%Lr 4 HREIRESMEORS L, B8
TRBERS LENRBEOBWE B L. FORE,
B DRI, —RBOTL, KES L UE
HEOHR, MEFRES L VCOREEREEEO N
THRIZOHSHALR MR FAT I L HEOESIEI LD -
2. IRLDIERSG, FYRAFLT I D100 mglkg
NIAHRMORERESTIE, HkE: SHEL2SES B
My ZENTEY, QAMORERSERRBOEH
éthdﬁT?éﬁ&féétﬂﬁtt.—ﬁ,bU
AFNT I D250 mg/kg DIFSEITHERSIZBT2
RCEREDOYFETHY, 2HBORELSIZL -
THRGMMP I T 5 TR s h . 1L
LOBERDG, FHRBROEHES200 mg/kg & BEL,
BPTRAEKSTRLTAOBL U8 mg/ke k5 L MERAES
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R ERL -,

ERRE LT

%E, ﬁWﬁtu&%mm%bux+»7\/#§ﬁ
&I THRES L.
BEREBEORSHRE, BICHL CIIXR2ER L 2
BEOREHAM S X URBHMETHE, SREMETC
2HEMOERFKA2BR, T, BIoHL T ZECHT 2 3 R
LR 2OLNL I CREBMOKENEE, %60
CRELZMTIIERAM 8 L Togn%, WE4H
(FEB=MFOH) T, TRIZLADIHEL 2o 7
BSR4 BAHS B EC, TR L2 Do 7= i385
HE, BH1E, 5 FVHES:BAVW O8RS L7
FHOHS TR D O FR3FORICITY, S8
L#%T%ﬁ;%ilméfbmmUuﬁﬁhowi
BEIZEWLL.

4. HEBLIURKRE
1} ey
A —REIREEDEE

gL beflizont, AESHTEE 1ELLE, &
SHMh RSO 2EL LEEL /-

B. A&

BieflizonT, H51059H), 7, 14, 21,
28, 35, A2BBIUMHBIZ, BIZLHIZowT, &
51, TBXUPMBIHEL, TR TICPHBLEL
HETIRFEES21BLU28AI, KEXRIZ SN h o7
METIEE IR E35% 6 T2 BIZ b RER IS LT,
T, RERLUZHTIIERO, 7, MBXU20HIZ, 4
BLZETIIME. 488 LUBMBICKELHIEL
. KRR SNIAPHR L 205 - 11, 125
YA (B chEE@ELL:.

C. BERAT A

T2, 51, 7, 13, 29, 358 L U41 Bz, T
i, #51, TBIUVIBRCEhThEEE L HE L,
BRHECTORBEFIWEL .. 2BMORBRYEHOE
HEIRE L ad ok, KBRIHESN LD lETlE
%529, B5BLUAACLEEERMELS. X547
RELI:METIE, IR0, 7, 4B L U208, 4L
LT, MEOBLUSHILENZAEE T COEN
Er@lELL.

D. &A1

EFDIIIDONT, RENFER I 5 T CRESRKE
BEZL VEAEEEL, REHOM
DFHAREEH L.

E. ZI#E

ﬁﬁu##wam&ﬁ#%ﬁﬁ&@ﬁ FEER O i
FIHITRABSETITo 7. 200 mg/kgif 5EN1ET
&, REMBFOZTEEZIICHEITEE L 720 (KR
I0HBECRT), FHEAOBRICXBL S LT &
EXREE.

REDHZIIEH, BB L VBEEATOBTFOLE
EZRRB LI 0ITY, RESHESA- ML, 2
NDHZFEFEOHLREL THEIOHBL, BIIHE L
2. REDERDS, EEHIISVWIKBER(GZRHIYH
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EERsEY - ERREBUHEER

/EIESWE)X100), THBRE(ZKRBYR/ XESHY
F)X100), ABHGE»POXKRICKELL-HEB LY
+ORICER L-BEHORE T RDH .

F. 9 L UHEREDEHE

RREED L IO BADE S 7. DRI
HEEBEZ TSP OVTIIFOIREZEHEL, &
BEHETI Lo BRIV T Y, SEEOMELD
SIREREIER E O REEOEEL HIRT L TRHEL
7o, DRk IEEREFEEBELL.

S OFEZIIFIOB~11BIIERL, OB
SWPBETLTWAI LA LLEWIIOVWTIE, £
OHAGMHBERELL. FHIBE2ABET T2 L5
FERT LMW, BBZ98HE L7,

S EEE LB oW THIEHM (ER0A» 5
SHBITCHOERFEEL, HEE((ERHESE/X
REEN B X100) % EEEIIDWTRD 7.

G. RRE

AEEHOMIERSFIIOWT, K56 EICEYER
My — JICINAE LG4RS 5 WIdHEER © HRELL
T, pH, #m, €A, ¥, v/ -5, rhv
#H, TYLECEREBHEE(I ) =7 v 7200+, NA T
- ZEEICE Y, BRLCICREELHSICLY,
FThEBELL.

H. MAEPRE

BApIIE528081, 7HLAKIME4ED
BHI, TR LA L 2 h o oM T iR25 B8
WHIZ, KB Lo - IIHZES54EBOEBII, TH
FHRETH L 01806 24EFREERE &S5, HIBIZEL
Ly MV Y — b b Y ARRERT CTHEEB R AEHR
I hiEmL, UTORMEEITo7. XTFr 8+
vARHGERE L TR LOELS%LT, Juto
U UM, ERRS oYK T T T M OeEEL
B, CA-1000, HEERABTW) L HWEL L. &\
T, EDTA 2K #H&EME L THMm L, Coulter
Counter Model S-PLUS N(a—n¥—x b7 bOo= 7
AN XY, RMEKK, OO, FHROKER,
/AR (BLE, BEIEHNE) 8 L UMEEE (BEE)
FHEL, IS FRIITHROIROGERE, ~~< b2
oy MEB L UESRMEkMEZFEES S LA, MK

O—EITgEAR L L, AMERSE (Wright-Giemsa %

) EHE L. 2B, HBREZLUILEHERICOV
T, @R EREELRE L.
. MEE(LERE

MEERERAOFMICF XHEE, ~3) v 2 &R
FLTHRIML, M58 L CREOCHARECERH N
#E(COBAS-FARA, O a2 - ¥A TV /) AT4 97 A
) FHAVWTRESRE(Y YLy VE), TLVLTIViE
B (BCGE), £a LV A7a— Vg (COD - DAOS),
FyFY 54 FiBgE(GPO - DAOS#), 7 KU
(7 na¥+—tEG6PDHE), REEXRBE(VLT -
FGLDHE), 7V T7F=rRE(affek), 7TAHY 7T
3 2775 —¥EH(GSCCH), GOTH X UGPTiE#:
(IFCCi), B ¥ WY Y BRE (Jendrassik/Grofik), #
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Ly LBE(OCPCHE), ER) VBE(E) 77 VB
EiEE), yCTPEM (-7 VT IN-F-HVKEF TV 4-= b
a7z FEEE) FHEL, A/GREER L. F7,
CHEEMESNEE (EA0S, BMALT)IZXh, BFK,
FMYSLBLUAY) Y LDEEREL X ERE) ¥ #l
E L7
J. REFHE

Bk, @FionTHRL, 8E - dEoniRas
BE{To7. OB, B, O, MR, PR Bk M
BB LUBE ETEHSLIBEBIUEELKDESE
YREL, Y THEEERESES)CEHRLL. BT
IR B I UTFERHE L, MEIIEREMET Tk
BB E, FORBREE TRENEL, BRE(GER
H/EREEB)XI00) ¥ L. £fohk, TEE,
W, HE, I, B, SIF, M, O, MR,
BRRR, &, B, BEBE, BBRIIRY »ovEF, TERY »o%
5, REME ABEHBIUSTOESMOBEELS
CIIET RS, £TCOMBYORE, MRELZLTITFE
1301 MY Y EEREE 10 vol% R V= 1) Y HE(pH 7.2) \LEE
L7, BEABRERT-7. ETOHHYOFEES &
USSR ERE 77 VHUCEE L TRIFL, 20k, ES
RED-DHIZ01 M) YEERH 10 vol% r < i
Bl #REBIUVUERAEHOHESSFHOBEE L
REW, EECHETT 74 28R EL, AT HF
Sy LA T RERIToC, RBHEERESER
L7:. B, WMEBIUHELRE, RELSTIRES
BEOER, BESZDLALBIIOVTIE, 2flod
WII OV TIRBABERESER L. '

2) WHER .
A ERBOEE
MEOBIERKER+IETR) 2 #/, 2 ((&
B /ERBER)XIONBIULEBHEE((HEELRE/
EFREH)XI00) 2 KDz, ERIIDWTIE, NEHFE
DEEB IUHN A, i ((EoLBE/HoER
HOX100) #EH L7
B. ECRMOEE
FCREFEAANR, BAE((HEELRB/ER
BOX100) B L UHERO4BNEFE((ME40 DAL
B/WEOB DERE)IXI) ¥k, HTIREHKL,
REOEEBIUARKEONRMBE LT /2.
C. #KERAE
WEOABLU4RICHEBNICKELBIE L /.
D. &l
WME4BIZIEFAT - T AMRAK L D BIESETHIR
L, EBIUABSEORRGBErERL .

5. HEtEER

TREL L PIEHREIIOWVTIE Fisher DX
BREXTo7:. HREMAGF¥RERROIS, /L—-F5
¥ L7 — # X Mann-Whitney DURRZEIZ L 0, B
L— FOAEHEII Fisher DEEHEEORBIREILL Y
WHEBRLOMTHEEREL{To . FOMOKE, &
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MUXFNFPI

ﬁaéawKE%%WWOMM%,ma&w#&ﬁwﬁ
BLUBREEERE, BETLICBO D B v il
ter CEDFEHEE 1ERE LT, DunnettiZl2 L 2 % &
HERE AT 72 HEKEIOTNRE5%E L7,

ER

1. RERSSEY
1) —RRikeE

200 mg/kg HESBHIZBVTIE, BTHRS5H %5 U0
#5428 2% 161, TR 22 (3% 5-38 B)klf?ﬂ@}E
CABH SR/,

H5 2501 HET, #’“'—:7—19!37}’6?;11,1@ HlliE,
RETRE, WPREEERL, SECHT B 2 & 5L B E B
@H%Wﬁ%,ﬁﬁ#%b%ht.&#&ﬁt%tL
7o gL, BREI0E»SHEERRYTIEH - - A, FHE
HIE, REIPRE, Rokms, HKRDOET, B EE
éx‘:)’)%ﬂ%ﬁialUﬁﬁlﬁﬁéﬁﬁé#-”b%nﬁ :1:37)
Rtﬂfu&%uﬂﬁe,#ﬁﬁ%umﬂ,ﬁﬁww
EMNBEINL.

EFBWTIE, 200 mg/kgREHOMIZ BT, 5
9 B EARZRHEEATI0BUIC, EHEIFEZAIFIC, ER T
DREEGHIEN, ThEABESh, FEOBIZENT
b5 98 LIk, VLHEAT 10612, ﬂ%ﬂ?—ﬂ&ﬁf)‘Sfiﬂk
CHHEA 1B, FhehiEsEshnrs. 40 mg/kg L F %
GETI, BRE LI BREOREIEE N, b o
7-.

2) & (Table 1, 2) '

BT, 200 mg/kg X 5B BV THEIL I EE
Db ho 79, IR ERE I BRI ol L
TS BEDEIMIFHER AT & 7. 40 mg/kg
DT OREROGEIL, BEEE FRIZHZ L7

KT, w;%gzﬁwﬁtbux+»7\/g&5
HLOMTHEELITAD LN b o,

3) $BAHE (Table 3, 4)

200 mg/kg RS HOMOEEEIL, 5138 L 041
BIZREIRAS L. —3, MEDEEE I, pEEEe
FIAFAT IV EHREBEOMIEEZITO O AL
ot

4) RiE

RBEOER, %mt6w7n®$§ﬁakowfg
MIXFVT o5 £F Ltz 5h a5kt
BOLhEh o7,

5) MAEFIRE(Table 5, 6)

- HETI40 mg/kg L E QRSB IZB VT, FEsRmE
MERREDHELEMA LRSI, fth o> 7% 1f BR 3G
DHMERBICEENTD LN T, HEAESRE BN
TORH, BESCOEFREICAS NI EET
LEEROCNBEMBED LN ol Eht, B

MLEEETHD UL 7. E512, 40 mg/kg#H s
B TR OE &L wL WHE RIS, 200 mg/kg
BEBIZIZED N2 EDPLEBRELEEETHS
EHIETL 7. #ETIE, WTEROBREEBIZOWTY b ')
x+w7\/#5LE@Lﬁt%1Bh6Wmu
Nihoi-.

6) MA4(LFIRE (Table 7, 8) '

KD 200 mg/kg R EHIIB VW IHABAREL L 17
VTSIV REDEELBL % O VI RESHBEB LU
IVT TV REDEERIEMAED 50

WETIX, 40 mg/kgﬂt@&%ﬁ?tlsb\fﬁigifé
BEDEBELEMISEDO SN,

7) IREFRR

A IH#

1. WIRFRR

200 mg/kg 5B D 76 DB T 5 IRE EAnshn,
09 H3FIIRRME, IFNIITELER b B S 7.
X561z, #%%ﬁ*a%tLrZW%ﬁbswoﬁaﬁ
BRIKREH 2 B REOER AL S R, FEC L8
DIFNITBI BRI b D AREIEAED & e £/, %
thzﬂmabthmtuhzﬁH”Lfsb +
_ﬁhb;Unhﬁﬁoféﬂéému”%blwﬁh
KHREHRONBY I BR S NT-,
%%b;vﬁﬁtﬁfummmwaﬁﬁrﬁtL%

IHED1H, 40 mg/ke XS BED 1B AEYEAE 7N (N

< D5 5200 me/kg iR S BED IFNITRIVIS S L UHsSE
DN RS RS F 7, L2260 Cidiggs &
U“‘ﬂ?ﬂﬁ(ﬂ]‘ﬂft%il/fb\f:liﬁ‘, TDHILD1HITE

- Bowked, InIRE ) ¥ 3B DN 2 & Ui BI g

Bt L UEA»ED LN, D1 TIIFH DB LAt
ANz, Fof, ﬂﬂﬁwﬁﬁtwtﬁﬁ,Tﬁu/
NENZBEREBIES AL R,

0. H#EEE (Table 9)
ﬁ@%ﬁiﬁuu,ﬁ%#tbvx%»Tsvgﬁg

HLOMIIAEBZERZO O b o,

/N FRIBHR#ESRE (Table 10)

R TIL200 me/kg 1 5B DI S MR TR - B L
RIBIOREE TRE LB FRRO LMY, R51m
FIRC L2200 5 1B OBBE THERLS L 0°
H%@ﬁ%ﬁ%@%ﬁﬁ%bent.:neoﬂoﬁ%
L%Tti%ﬁ%ﬂi:%ﬁﬂ@?ﬁ@ﬁ%%nf:tiz‘n, Bl
ERNBONIPITIIEN LT, BRI

BERONPTHEFROBL F N EREE S hre

I, PUAFATS YEBRGHETIRER L BAE
HON, WOBIE LB L TREDEHI TSN
EHE@IL S UICHE E I RBERBAEE S h -
B, MBEE MY AFAT I L ERSBOM CRESARE
BIUBEICREO»LEZEIBOOR L h o7, D,
BRELGCTRINBHECHTHFRE, 40 meg/kgR 580
BETY v "ROBBEEERTALS L1,

RIBR B & UM TIE, 200 mg/kg % 5B CH 5490
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RERESY - EREEBUHEER

FIZFET LBI0 S BERICELI AN 16 CER
FEH LR, T/, 200 mg/kgir5EEB L UHEEHD
BEgID) v AREENALGR, fioflE L TRED
BWE T ERICFRERB LU U ABOBBLBEES
ni-hs, MEBECTERBEEBLIUERICHSL 2 RETE
o XoF (R/ & R RAR

B T13200 mg/kgiX SHEOLFI OB BT LENE
EHEAED O, HETIREMARORTE, HETH&T
IAKIES X UHSELR > Tz, T/, STIOHBEICEE
RBHACREFDH LO2FTIHEE, 16 TIIHMISEE
Do Ih,, BEIIAFEALNEFILH /2. 6
12, BB OERS X EEOREMhoBIZ I EN
o 1BOIRE T, FHIEICEERN, s L RE
WA DB T, HETEIOKEXZED SR, 5HE
FUIFET L2 2B TR B IR LR OB AEIE S
Ni-idd, 1O+ BB I UZEBORELRIZS -
M, EBOKEBETHICGFROEELE) KENALN
729, MOBREFRRIEIZDHON Lo

FEBE T, 200 me/kg ik SEETREMBFICET LA
oS L, 1GIIRBHOEFEIFEEI . T/,
200 mg/kg¥x 58 B X U BB PR B O RRIHEA
Ao/, MEMORBHEES L UBEICERZRDS
hamotz - .

Bl T 12200 mg/kg e 5B TR PRI L7261
DHL, 1ENICERIFEEIN. T/, 200 mg/lkgix
EEBIUHBHEOIILALOPNZENENS X UBE
BEOLZNAONIN, BERORBEEL LURE
KEERED DT, '

$7-, 200 mg/kgix 5B X USMBETIIBROKRHE
MR REMRMAE, SIHICHELED, LROLHICE
/AR DS, B AERMBEOEFEN AL NH, HEE
BORBEEBIURBEIIZZZDONd o7,

Fofth, HEREOEKIE CEEOMIRHEME, FETL
1EORCRBIEOH LA A S NT-H, HMNBREREIC
KREEGZEOHOh D o7
B.

1. AEMR

200 mg/kgx SBDOTH O §HIZITREHN AL I,
F0 S LEILRAMER, 4FIIKEZES TV F 7,
408 L U8 mg/kgixr SHNK 1P EEICEEH S
WEERDANALN. RSHMPRCLAIADCE
BIUVBETCETANEELTwiiid, Bigo/ 1t
BIUWOREILFEOORT. F0i, 200, 40
mg/kgk 5B B L UM BEOMRIC S NELEHEDS
n7-13d, 200 mg/kex SEIIBROKEEN, B
BECEHFRBCAtad 2 VWRFEREOHESA SR
7.

0. #{ESEE (Table 9)

HOBREEEILE, HEHE M) AFALT I VEES
BLOBCHEELREZO N7
N, FREHEGFRE (Table 10)

FETI2200 mg/kg#k 5HB L UHBEOREEHWE
1FICABEOIEREAGH, Z0°) bitBBEENHIL 200

48

mg/kgx G HOME LE L TRHRENTE, BLEII
FEROBBEE-oTHY, BlZdAtEEFEEIN/.
—7, 200 mg/kg¥e 5 BHOTEFOEIITHTESW LB
BIUAILEEFAGRHT:. 0O, ERTIZFET L
Pl I I EEAEE SR REICEREE
ZHONL Dol

B TI3200 mg/kg RS EDNBOHMBIIRELED
BEESPLEOR, 0 bHEFIECLFAZE TS
FlOFIE I EMD 5 WV ILEE, KEAROBRENZDSL
niziidy, 76OBETHICKERLHFFALOKL. £
7o, BEOBEMIOF & E L THEV-3fI0fKE Tt
BfASA LN, F0O5 H2H8 TR AFENED
N, HBEOAOGEHETY, BEDH L \VITER,
REMBOEEE ) RELEOABEEFEESN,
DILIGIORETHEICIIKES STRFEL AL,
—77, BEFIFRE L -6ITIE, IREfAIEICEER, B
LU HIAED O, Folft, WREDCIFHOR
EHEEIE - O BEEMAS A O N3 D, 200 mg/kgx S BNE
BB DEIRIZAISEDS, NIBEEOEROMHIETEIZANME A
2% (AN

BRI T 12200 mg/kg i 5B CTHRFIIFRTT L 7216012
BEEOEFEAZD O . F /-, 200 mg/kex 58S
L U BIBEIZPIRBI B OB LA 6 7oAt RBER
DEBEEBLUVEEIIRAO ML EERZO LD
7-.

Befg L, 200 mg/kg % 58 CIERPIZFRT L7216
WEHIEO ORI, 200 mg/kgix 58 B L USR8
B L AL OFTHMEM R BBEZENLEF A LR
7o, MEBORBYEESIUEEIIEGED ALY
27

Foft, TRTEBEEIHEEERAT, ARAE
DZEREY, BHEY Y RBEIAGR, LTI
BT/ BHEALY, MTIIMmEICERILEN, RIRE
TEEEORIRHENZD o/, MOBZSEEICR
FRROLOhLrol:,

2. SmRESH
1) Bay
A. BB (Table 11)

HEMOBEERIC N AFAT IV BSOEBET
ool
B. XZBEH#(Table 11)

EREEZ S U240 meg/keg R S HOE 1T, 280
OXBRBBIIRB L e oz, T2, KB LKA
ECho - ENWHs, WHBEICIE, 200 mg/kgiE 58I
1#HBH o, LdL, XEBE, FKE, AE»LK
BICULELABEBLIUZOMICEG LA-REHOO
B, #BBEEE M) AFLTICERSEEOBICE
BxuZovonihol.

C. s & UHEIRE

40 mg/kg B SHOIATETHBICEROBEN T
Sht, EROHHZFROET LTV, RACIIESE
LT/, #0Oo8miZid, 2%8 L UEFIRENR
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PIUAFNTF I

FUHBREEN 2o, 200 mg/kgit S HEOMEIREZ
ETRIFTHo7-Z bhd, 40mg/kgty5ED1IHIIZH
CRIMEREOTRRII M) AF LT I v BE50ORET
EEINPE S HF (WAl

D. HEFS L IR (Table 12)

40 mg/kg SO 1 IAEIE25 B i g L 7245, fb
DEPIIIER22 ~23 B SHE L7, ITELMA24 B8 %
Bza0E, ThTRHLODDLEEOREBRIFERL
RECBVTHOEARBRENCEDONIHRTHA S
E, BOICHBRAERETIIERIEE2 ~238 ICE
L7z2&dth, TOIFOEIZ N XFAT I 0 HkS
OB TIRVTEESSV LML, HEERB LU
RN IITEEREE P XA F AT IV ERE5HLOH
CEEERBOLhEd o, .

E. SEIRBOAE, EHRES L UBKRE(Table 12)

200 /kg S BHCHIR2Z2B T LA1BI2 &0,
IRE I, BREB LUBERRICE, HBEL ) 2T
VT IVEREBEOMIEEEITD LN Do 1.

2) HER
A. %75t (Table 12)

SR, HWWHER, B4R HEROIAOEESE,
HELIRY, WEIBOLEES X UkRICIE, iR
EPIAFANTIVERSHEOBMICEEEIIZEDOR
Lhrorz. FETRIZ, HBEETSH], 40 mg/kg#x 58T
781, 200 mg/kgx SBETIFA SN, FREHHES
JURCRBICHFENEMIED N Do 72,

B. k& (Table 12)

WTFNOEGE O MHEE b1, HBEL RN REHR
BERL:.

. C. e _

WTFNRDOHBERICOARSREIEZD ShY, WE4LH
DERCBOTLHRBRECEFEIZO O h o2,
T, REROHBRTHLERIBSESWL2)o 7

EE

200 mg/kgr 5B DOET2H], HTIFORTEHERS
Niz. INHOBWOEHO—AHREOELE LTS
BOGE, REPRENALN, SLIZHETE, HIE,
IR REE, IFBAEOBL, KESL Vo —iRED
Bk, TLHROBR, HEVTRLEBLV
BECEFANEEL, EHELEOBHES L UfE
fghnb i, P AFALT I OBERORS SRR
BRTH 200 mg/kg Ll LD ST, BHL—XREDNE
B LUHBRFRE S 2REAEDLATVE, Th
5 DEMOFRIZHE S » TR VA, RO R ER @
WTREENREIONE, T, FURXAFLTIVHE
B b OMEEAMHMWE THL I L2 s, EORS
T ) BHES X UBERE LR ICEE L gRES
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BEREORSEMRBE TIE200 mg/kg D52 h KE
DEMIFIHED SR, 125 mg/kg xS B TIIRETR
E7%, 350 meg/kgH G HTHREISASNTVWA I M
5, RRBRTEDSh - OAEMIMEERL X UR
BHRESEO—REOE{LII M) X F VT I V50
EEILBbDEEXLNS.

KABRTIIRBMAGEREOER, S0iBE, #iE,
AISFHEE ORI - 7B BRI L OB ATEIEE &
Nz, P RAFILT I OKERIZIEEEREEN D 5
ZEFMONTEY, FIBHEIRBEDEIC L b 185
HEMERITIENOY, HLBICALN /- EHEMRE
B MY AFNT IV RBBORBUSEI (B EER
L5, :

FURAFAT I P RECHEBECRBEZ, JYAFN
TIVRM)AFAMTIVIFL FE LTERED S HEH
ENBY, BBEERICIE, NAFALTI VRSO
BRSO BENSRINT 5 & OBENL LN
FUAFNT I ORE, RS TH BT
BTSSRI ITRENEL 50D, RRERIC
BT, RESZBREOEMNAME TI340 mg/kg bl £
DG, HTIE200 mg/kgx 5B TRD LN, 200
mg/kg R GRHEDOETIIZ LT F = ViBEORNNEA S
iz, LAdL, ThooBiEBRUAHEROETREF—7
PORBTLHETCELVEDS, SEIOXBTEIDLL

RABEZIERIZ b OTHLTEENBVEHITL

7z, T, REBE, BEBEEL L VICHBEMERES
ROVWTRIZS, BRORE LS CICERDAL Iz pR
RERBRELENLSELITHENEZ SNALEEOH
BARD 5 VIR B T 2 EBRSE + RET HFR
BRLLhhholl b, F)AFLT I VDS
KET(EBRERBA IRV DL HIFL /2.

PEDERDS, 200 mg/kgD b 2 F LTIV OR
BEHREGCLVEWHIEELAZ L, BETIEREDRIIY
HlEms L URHEEORBIPALN, ML LIRS
WEOE L WREZEFBOONLZ E»G, i
MO —BHFEHFOLEEREIX40 mg/kg/day L #EE S
nir.

REBEREOKR, LEBERBICMIAFALT I
FBHILLBEEZONBREIRD SN, HEBEE
DHERIIDLBIA SN 2o/ T/, BHEBYORK
BE, ZHE, SEHYOLER, TIRFAMH, WHIKE,

HIRERE, ERBBLUEREL O FIZERDOETE,
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HH, AEBIUREBICN)AFLT IV RE5OEEID
oot D tds, EREEFENL
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Table 1 Body weight changes of male rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg)

10

200

Days of administration
1(Init.wt.)

7
1
21
28
'35
42
Body weight gain
142

379.0+11.7 (13)
398.1+14.6 (13)
425.4116.9 (13)
447.7£19.9 (13)
473.0+24.0 (13)
195.3+26.6 (13)
517.3+32.9 (13)

107.2+28.1 (13)

378.0+14.0 (13)
400.3+20.0 (13)
128.7+25.0 (13)
453.1£28.7 (13)
478.1+33.6 (13)
502.7+35.5 (13)
5216355 (13)

112.5+22.2 (13)

3795+12.2 (13)
10524161 (13)
43334211 (13)
457.1221.1 (13)
48154254 (13)
504.3:£29.4 (13)
523.1+32.9 (13)

110.5+24.2 (13)

379.2+11.1-(13)
393.3+£22.9 (13)
413.1230.1 (13)
420.2465.7 (13)
448.3+43.2 (12)
472.9435.8 (12)
. 495.5%17.5 (11)

88.8+16.5 (11)

Values represent mean+S.D. in grams, and parentheses indicate number of animals evaluated

Table 2 Body weight changes of female rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose{(mg/kg) 0 8 40 200
Days of administration
1(Init.wt.) 2375494 (13) 239.1+12.5 (13) 240.5+11.3 (13) 239.9+12.5 (13)
7 2454+14.9 (13) 2484+13.6 (13) 2476+150 (13) 249.2+13.6 (13)
14 258.0+16.8 (13) 263.8+19.41 (13) 264.3+£17.2 (13) 262.9£19.2 (13)
21 271.0%+11.8 (3) 3165 (1) 265.1  (2)
28 2894 (1) 3458 (1)
35 2807 (1) 366 (1)
42 3106 (1) 3438 (1)
Days of pregnancy * A
0 2734+16.3 (11) 269.5+19.5 (13) 272.3+20.8 (12) 271.0£164 (12)
7 3114+18.1(11) 308.7+21.9 (13) 312.7423.0 (12) 307.3+17.2 (12)
14 349.0120.0 (11) 348.0+26.8 (13) 348.9+25.2 (12) 338.14+20.7 (12)
20 4154426.0 (11) 4194£30.5 (13) 417.7£32.0 (12) 463.5i28.8 (12)
Days of lactation . :
0 304.6+28.2 (11) 307.7+25.6 (13) °310.9+28.1 (12) 3174175 (11)
4 329.0+23.6 (11) 338.2+19.1 (12) 333.2+154 (11)

3364+£16.5 (1;3)

Values represent mean+S.D. in grams, and parentheses indicate number of animals evaluated

!
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Table 3 Food consumption of male rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 10 200
Days of administration
i 27.3+2.1 (13) 27.7£3.3(13) 274£2.7(13) 26.544.6 (13)
7 26.9+1.7 (13) 26.9%3.0 (13) 27.1£2.7(13) 24.94+3.1 (13)
13 26.4£2.0 (13) 25.933.1 (13) 26.9+3.8 (13) 23.3134%*(13)
29 29.0+3.3 (13) 29.1£3.0 (13) 302423 (13) 28.3+3.3 (12)
35 29.744.1 (13) 28.4+3.1 (13) 29.0+3.2 (13) 26.7+14 (12)
41 29.743.4 (13) 28.74£3.41 (13) 29.6+1.8(13) 24.0+8.0* (12)

Values represent mean+S.D. in grams, and parentheses indicate number of animals evaluated

*:Significant difference from 0 mg/kg, p<0.05

Table 4 Food consumption of female rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg)

40

200

Days of administration
1
7
13
29
35
11
Days of pregnancy
0
7
T
20
Days of lactation
0
3

161426 - (13)
194425 (13)
17.743.8 (13)

213 (D)
203 (D
212 (D

20.0+4.1 (11)
255429 (11
24.0+12.7 (11)
19.6+4.9 (11)

155464 (11)
38.949.2 (11)

16.9+4.2 (13)
20621 (13)
19.243.2 (13)

19.742.2 (13)
27.6+3.9 (13)
20.8+2.6 (13)
21444.7 (13)

21.144.5 (13)
4126+8.0 (13)

174+4.3 (13)
19.7436 (13)
18.7+3.9 (13)

238 (1)
799 1)
768 (1)

20.5+3.8 (12)
26.6+4.4 (12)
21.1£2.5 (12)
264+19.7 (12)

20.249.1 (12)
42.71£95 (12)

17.2+3.5 (13)
19.7+2.2 (13)
17.8+3.7 (13)

20.9+£1.7 (12)
25.5%3.0 (12)
20.0+£2.0 (12)
20.8+6.4 (12)

19.743.7 (11)
41.9429 (11)

Values represent mean+S.D. in grams, and parentheses indicate number of animals evaluated
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Table 5 Hematological examinations of male rats treated orally with trimethylamine in combined repeat dose and’
reproductive/developmental toxicity screening test

!
!
790+26 (1) l

Dose (mg/kg) 0 8 10 200
Red blood cells
Count (X10'/mm?) 807 £45 (13) 81040 (13) 803+31 (13)
Hemoglobin (g/dL) 152+ 0.6 (13) 153£04 (13) 153+08 (13) 15107 (1)
Hematocrit (%) 144.7+£ 1.6 (13) 114+ 1.6 (13) 44.2+23 (13) 429423 (11)
MCV (um?) 55.6 + 2.7 (13) 54.9+19 (13) 55.0+20 (13) 54%21 (11) :'
"MCH (pg) 188+ 1.1 (13) 189+ 0.7 (13) 191407 (13) 19106 (11) !
MCHC (%) 33.9+05 (13) 34.5+ 06 (13) 34.6 £0.7* (13) 35.1£0.7** (11) "
White blood cells
Count (X100/mm®) 6319 (13) 65+ 16 (13) 66+21 (13) 6320 (11) ,
Band neutrophil (%) 0+0 (13) 0+0 (13) 00 (13) 00 (1) ’
Segmented neutrophil (%) 137 (13) 12+5 (13) 13+6 (13) 19%10 (1) l
Eosinophil (%) 11 (13) I+1 (13) 1+£1 (13) 1£1 11y
Basophil (%) 00 (13) 0+0 (13) 00 (13) 00 (11) ‘
Monocyte (%) 3+2 . (13) 1+3 (13) 1+2 (13) 5+3 (11
Lymphocyte (%) 83+7 (13) 83+6 (13) 83+7 (13) 7612 (11)
Platelet ‘ |
Count (X10'/mm”) 94.8+ 8.7 (13) 914+4.7 (13) 87.7+5.3* (13) 955+85 (11)
PT(sec) 164 £ 2.0 (13) 16.3£2.7 (13) 169+29 (13) 15014 (1) \
'APTT (sec) 217+ 13 (13) 21.2+1.0(13) 209+17 (13) 202+19 (11)
Reticulocyte (%) 2611 (13) N.E. N.E. 2407 (11)

N.E.:Not examined

Values répresent mean=+S.D., and parentheses indicate number of animals evaluated
*. Significant difference from 0 mg/kg, p<0.05
**:Significant difference from 0 mg/kg, p<0.01

Table 6 Hematological examinations of female rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose{(mg/kg) 0 8 10 200 {
Red blood cells’ _
~ RBC(X10"/mm) 697 =40 (13) 675+ 51 (13) 698 +46 (13) 70144 (12) !
Hemoglobin (g/dL.) 13.7+£0.7 (13) 136+06 (13) 13.8%£0.7 (13) 139+05 (12) ;
Hematocrit (%) 108 +2.3 (13) 401+23 (13) 41.0+2.8 (13) 11421 (12) ’
MCV (um®) 586+ 2.2 (13) 59.6+3.0 (13) 587118 (13) 592+16 (12)
MCH(pg) 196+ 09 (13) 202+11 (13) 19.8+0.7 (13) 19806 (12)
MCHC (%) 335108 (13) 338+0.7 (13) 337407 (13) 335+05 (12) |
White blood cells
Count (X100/mm?®) 70+£23 (13) 71+£20 (13) 6620 (13) 65+15 (12)
‘Band neutrophil(%) 00 (13) 00 (13) 0+0 (13) 0+0 (12) |
Segmented neutrophil (%) M+7 (13) 208 (13) - 19+7 (13) 2+7  (12) '
Eosinophil (%) 0+0 (13) 0+1 (13) 01 (13) 00 (12) 2
Basophil (%) 0+0 (13) 0£0 (13) 00 (13) 00 (12)
Monocyte (%) 42 (13) 5+2 (13) 6+5 (13) 5£3 (12) !
Lymphocyte (%) 82+8 (13) 74+8 (13) 74 £10 (13) 71+9 (12) ,
Platelet ’
Count (X10*/mm’) 101.6 £6.9 (13) 111.8+12.7 (13) 994 £9.7 (13) 106.5 £ 13.0 (12)
PT (sec) 122 +0.7 (13) 122+07 (13) 123107 (13) 126 £05 (12) I
APTT(sec) 176 £1.2 (13) 172+18 (13) 16.7+1.6 (13) 17.7+1.0 (12)
Reticulocyte (%) 6.8+3.1 (13) N.E. NE. 63+27 (12)
N.E.:Not examined s
Values represent mean+S5.D., and parentheses indicate number of animals evaluated [
!
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Table 7 Blood chemical examinations of male rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test '

Dose (mg/kg) 0 8 10 200

Total protein (g/dL) 54+02 (13) 5303 (13) 53402 (13) 5.1+0.3** (11)
Albumin{g/dL) 30+£02 (13) 29402 (13) 29401 (13) 2.80.2* (11)
A/G 1.26 £0.12 (13) 1.21 £0.13 (13) 1.21 +£0.12(13) 124014 (11)
BUN(mg/dL) 63 (13) 172 (13) 1741 (13) 19£3* (11)
Creatinine (mg/dL) 05+01 (13) 0601 (13) 05201 (13) 06+01* (11)
Glucose (mg/dL) 129+10 (13) 120+10 (13) 127+11 (13) 12248 (1)
Total cholesterol (mg/dL) 37+£8  (13) 4 +8 (13) 397 (13) 42+9 QD
Triglyceride (mg/dL) 47+20 (13) 42+11 (13) 4617 (13) 37+8 (1)
ALP(U/L) 231 +49 (13) 224 +47 (13) 217+35 (13) 218465 (11)
GPT(U/L) 32+£5 (13) 29+5  (13) 31+4  (13) 314 (11
GOT(U/L) 65+8 (13) 6414 (13) 67+10 (13) 7111 (11)
y-GTP(U/L) 00 (13) 0t0 (13 0+0 (13) 0+£0 (11
Total bilirubin (mg/dL) 0.08 +0.02 (13) 0.08 +0.02 (13) 0.08 £0.02(13) 0.08+0.01 (11)
Inorg. phos. (mg/dL} 5906 (13) 58+05 (13) 59104 (13) 6.0+06 (11)
Ca(mg/dL) 83+02 (13) 83+03 (13) 84+02 (13) 8301 (11)
Na(mEq/L) 1452+ 12 (13) 1449+1.2 (13) 1454 +£1.0 (13) 145408 (11)
K(mEq/L) 379+ 025 (13) 3.83+0.20 (13) 3.82+0.19(13) 3.84+0.15 (11)
Cl{mEq/L) 1076 +1.7 (13) 1076+ 1.8 (13) 1085+13 (13) 108113 (11

Values represent mean+S.D., and parentheses indicate number of animals evaluated

*:Significant difference from 0 mg/kg, p<0.05
**: Significant difference from 0 mg/kg, p<0.01

Table 8 Blood chemical examinations of female rats treated orally with trimethylamine in combined repeat dose and

reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 10 200

Total protein (g/dL) 59+04 (13) 58403 (13) 5.8+03 (13) 56+02 (12)
Albumin(g/dL) 34+03 (13) 33102 (13) 3.2+£02 (13) 32+02 (12)
A/G 1.36 £ 0.12 (13) 1.32+£0.14 (13} 1.24 £0.10 (13) 1.36 +0.16 (12)
BUN(mg/dL) 15+3 (13) 18+1 (13) 18+3* (13) 19+3* (12)
Creatinine (mg/dL) 06+0.1 (13) 0601 (13) 06+0.1 (13) 06101 (12)
Glucose (mg/dL) 122+14 (13) 119+11 (13) 112+9  (13) 116+12 (12)
Total cholesterol{mg/dL) 527 (13) 47+£7  (13) 49+7 (13) 18+8 (12)
Triglyceride (mg/dL) M+7  (13) 11+10 (13) 36+5 (13) 37+11 (12)
ALP(U/L) 99+27 (13) 111+29 (13) 105+31 (13) 10118 (12)
GPT(U/L) 3B+7  (13) 36+7 (13) 38+8 (13) 3%5+7  (12)
GOT(U/L) M+10 (13) 73+9 (13) 73+7 (13) 68+8 (12)
+GTP(U/L) 00 (13) 1+1 (13) . 1+1 (13) 0£0. (12)
Total bilirubin (mg/dL) 0.12+0.02 (13) 0.11 £0.03 (13) 0.10+£0.02 (13) 0.12+0.02 (12)
Inorg. phos. (mg/dL) 6.1+07 (13) 6405 (13) 6.2+£04 (13) 63107 (12)
Ca(mg/dL) 90402 (13) 9102 (13) 91+03 (13) 9.1+03 (12)
Na(mEq/L) 1438+14 (13) 1435+ 0.8 (13) 143.2£13 (13) M44+16 (12)
K{(mEq/L) 3.71 +£0.23 (13) 3.66 £0.18 (13) 3.73+0.22 (13) 3.65+0.20 (12)
Cl{mEq/L) 1081+12 (13) 1086 +1.5 (13) 108.1£1.6 (13) 1084+ 1.7 (i2)

Values represent mean+S.D., and parentheses indicate number of animals evaluated

*: Significant difference from 0 mg/kg, p<0.05
**:Significant difference from 0 mg/kg, p<0.01

54

_97_



PIXFNTI

Table 9 Absolute and relative organ weights of rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

-

Sex  Dose(mg/kg) 0 8 10 200 |
Final body weight (g) 486.3+30.7 (13) 490.5+32.7 (13) 490.1£314 (13) 466.7% 154 (11) F
Brain(g) 2.06 £0.13* (13) 2.04 007 (13) 207+£0.07 (13) 206008 (11)
042 £ 0.04* (13) 0424003 (13) 042£0:03 (13) 0444002 (11)

Heart (g) 142+0.16 (13) 142 £0.09 (13) 144+0.13 (13) 1.31+0.07 (11) |
0.29+0.04 (13) 0.29+001 (13) 0.29+£0.02 (13) 0.29+0.02 (11)

Thymus (mg) 3485+934 (13) 3559 % 121.1 (13) 366.2 + 1064 (13) 317.8 4 56.7 (11)

Male 7204201 (13) 720211 (13) 74.1+190 (13) 681 12.3 (11)

Liver(g) . 1229+ 142 (13) 1245+125 (13) 1207+ 1.24 (13) 1159+ 068 (11) ) E
253+£0.22 (13) 251 +021 (13) 246+0.15 (13) 248011 (11) ' |
Kidneys (g) 3.12+023 (13) 3.05+020 (13) 309023 (13) 2.95+0.23 (11)
0.64+0.05 (13) 0.63+005 (13) 0.63£004 (13) 0.63+0.04 (11)
Spleen(g) 0.90+0.08 (13) © 0.83+0.10 (13) 092 +£0.17 (13) 0.83%0.10 (11)
0.19+0.02 (13) 0.17+0.03 (13) 019003 (13) 0.18 4+ 0,02 (11) |
|
Adrenal glands (mg) 570+87 (13) 58.8 +10.8 (13) 595+80 (13) 59.0 + 10.6 (11)
TO17E15 (13) 120£20 (13) 121+13 (13) 126+22 (11) |
Testes(g) 339+0.22 (13) 336+016 (13) - 337032 (13) ©33+0.23 (11) ' %
0.70+£0.05 (13) 0.69 £0.05 (13) 0.69+0.08 (13) 0.72+0.04 (11) ‘
Epididymides(g) -~ 125+005 (13) 1284042 (13) ~ , 121+025 (13) 124008 (11)
: 0:26 +0.02. (13) 0.26 +0.03 (13) 025005 (13) ~027x0.02 (11)
Final body weight(g) 2925+194 (11) 296.7 +£20.3 (13) 30234206 (12) 2052+ 11.7 {11 |
Brain(g) 1924006 (11) 191£006 (13) 1934008 (12) 189+0.10 (11) ' |
0.66+0.05 (11) 0.65+004 (13) -~ 064005 (12) 0.64 +0.03 (11)
: |
Hedrt(g) - 095+0.09 (11) 0.97£0.10 (13) 0.99+0.10 (12) 0.95+0.08 (11) i
032+002 (11) 033001 (13) 033+002 (12) 032+ 002 (11) l
Thymus (mg) 210.2 +£108.9 (11) 24511669 (13) 2320+ 1034 (12) 1986+ 564 (11)
705+33.1 (11) 825+21.3 (13) 758+3L0 (12) 67.1+18.1 (11)
Female . ‘ )
Liver(g) - 940+087 (11) 9.62+101 (13) 943+0.70 (12) 9.74+0.68 (11)
3224024 (11) 3244024 (13) 313+023 (12) 3.30+0.26 (11) T
Kidneys(g) 1914+0.16 (11) 1.91+0.16 (13) 1.90+0.18 (12) 1.9240.10 (11) |
066+0.05 (11) 0.65+004 (13) 0.63+0.06 (12) 0.65+0.03 (11)
|
Spleen(g) 067+0.11 (11) 0.68+0.09 (13) 0.72+0.11 (12) 0.67+0.10 (11) !
023+£0.04 (11) 0.23+0.03 (13) - 024+0.04 (12) 0.231+0.03 (11) %
Adrenal glands (mg) 804 £120 (11) 778157 (13) 76+53 (12) ©739%77 (11)
276+44 (11) 262+46 (13) 248+26 (12) 251+29 (11)

Values represént meantS.D., and parentheses indicate number of animals evaluated
a) Absolute weight
b)Relative weight (g or mg per 100 g body weight)
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Table 10 Histopathological findings of rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test ‘

Organ Sex: Male Female
Findings, grade and number of animals Dose (mg/ke) : 0 8 10 200 0 8 40 200
Stomach [13] [13) . {13] {13] [13] (13} {13] {13]
Squamous hyperplasia, + 0 0 0 0 2 0 0 4
forestomach + 0 0 0 9 0 0 0 2
++ 0 0 0 4 0 0 0 5
total Q 0 0 13%*## 2 0 0 11**4#
Erosion, mucosa, forestomach + 4] 0 0 3 1 0 0 2
+ 0 0 0 1 0 0 0 2
++ 0 0 0 1 0 0 0 0
total 0 0 0 S5# 1 0 0 4
Ulcer, mucosa, forestomach + 0 0 4] 0 0 0 0 2
+ 0 0 0 2 1 0 0 2
++ 0 .0 0 0 0 0 0 3
total 0 0 0 2 1 0 0 ™H
Hemorrhage, mucosa, + 0 0 0 0 0 0 0 2
forestomach + 0 0 0 0 0 0 0 1
++ 0 0 0 1 0 0 0 0
total 0 0 0 1 0 0 0 3
Edema, submucosa, forestomach + 0 0 0 1 0 0 0 0
+ 0 0 0 5 1 0 0 1
++ 0 0 0 1 0 0 0 5
4t 0 0 0 1 0 4} ¢] 1
total 0 0 0 P14 1 0 0 T
Cellular infiltration, inflammatory cell, + 0 0 0 3 2 0 [} 3
' mucosa, forestomach + 0 0 0 5 0 0 0 2
++ 0 0 0 3 0 0 0 3
total 0 0 0 11** 4t 2 0 0 8*#
Granulation, submucosa, + 0 0 0 3 1 0 0 1
forestomach + 0 0 0 2 0 0 0 2
++ 0 0 0 6 0 0 0 3
total Q 0 0 11*+43# 1 0 0 o
Granulation, + 0 0 0 0 0 0 0 1
serosa, forestomach + 0 0 0 1 0 0 0 1
total 0 0 0 1 0 0 0 2
Erosion, mucosa, + 0 0 0 0 1 0 0 0
glandular stomach + 0 0 0 0 0 0 0 1
++ 0 0 0 1 0 0 0 0
total 0 0 0 1 1 0 0 1
Edema, submucosa, + 0 0 0 1 0 0 0 0
glandular stomach total 0 0 (1} 1 0 0 0 0
Cellular infiftration, inflammatory cell, + 0 0 0 1 0 0 0 0
mucosa, glandular stomach total 0 0 0 1 0 0 0 0
Ulcer, mucosa, + [0} 0 0 0 0 0 0 1
glandular stomach total 0 0 0 0 0 0 0 1
Hemorrhage, mucosa, + 0 0 0 1 0 0 0 0
glandular stomach ++ 0 0 0 0 0 0 0 1
total 0 0 0 1 0 0 0 1
Intestine (5} {o] fol (5] (53 {o] {0} [4]
Congestion, epithelium, 4+ 0 1 0 0
mucosa, duodenum & jejunum total 0 1 0 Q
Granulation, serosa, cecum + 0 0 0 1
total 0 0 0 1
Edema, submucosa, cecum + 0 1 0 0
total 0. 1 0 0
Edema, submucosa, rectum + 0 1 1 0
total 0 1 1 0
Cellular infiltration, neutrophil, + 0 1 0 0
submucosa, cecum total 0 1 0 0

[ J: Number of animals examined

Grade of histopathological findings; % :very slight, +slight, ++.moderate, +++ severe
*:Significant difference from 0 mg/kg, p<0.05(by Two-tailed Mann-Whitney U test)
**:Significant difference from 0 mg/kg, p<0.01(by Two-tailed Mann-Whitney U test)
#: Significant difference from 0 mg/kg, p<0.05(by One-tailed Fisher exact test)
##t:Significant difference from 0 mg/kg, p<0.01(by One-tailed Fisher exact test)
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" Table 10 (continued)

Organ Sex: Male ‘ - Female

Findings, grade and number of animals Dose(mg/kg) : 0 8 40 200 0 8 40 200
Liver (5] (o] Y]] {5] [5] {0 [o] .51
Necrosis, focal » + 4] 1 0 0 ;
++ 0 0 0 1
total 0 1 0 1
Fatty change, periportal + 1 2 1 3
+ 4 1 1 0
total 5 3 5 3
Kidneys [5] (0] {0} [s] (5] [0] [0] (5]
Basophilic tubule, cortex + 3 2 1 0
total 3 2 1 0
Mineralization, medulla + 1 2 0 0
total 1 2 0 0
Cellular infiltration, + 0 0 0 1
lymphocyte interstitium + 0 0 0 1 |
‘ total 0 0 0 2 I
Degeneration, vacuolar, + 0 0 1 0
proximal tubule _ total 0 : 0 1 0
Spleen -[5] {o] {o] (4] [5] {0] fo] (5]
Atrophy ++ 0 1 0 1
total 0 1 0 1
Hematopoiesis, extramedullary + 2 1 2 0
+ 3 0 2 4
++ 0 0 1 0
total 5 4 5 1
Deposit, pigment, brown + 1 0 0 0
. T4+ 1 3 5 1
++ 0 0 0 1 ,
total 5 ) 3 5 5 |
Heart . [5] (0] [0} (5] {s] [0] [o} {5
Myocardial + -0 2 0 1
degeneration/fibrosis + 2 0 0 0
total 2 : 2 0 1
. Lung ' (5] 0 (4] [s] {s] [0 1) (5]
Accumulation, foam cell, + 1 .2 0 0
focal total 1 2 0 0
Hemorrhage, focal + 0 1 0 0
total 0 1 0 0
Mineralization, artery + 0 0 0 1
total 0 . 0 0 1
Thyroid gland (5] fol o1 - M) [5] [0] [o] [5] ,
Ectopic thymus + 1 0 0 0 |
+ 0 0 1 1
total 1 0 1 1
Testes . . [13] [13] {13} (13}
Atrophy, seminiferous tubule + 0 1 0 1
+ 0 1 1 0
++ 0 0 1 0
total 0 2 2 1
Multinucleated giant cell, + 0 0 1 0
seminiferous tubule total 0 0 1 0
Degeneration, spermatocyte and + 0 0 0 1
round spermatid, total 0 0 0 1
seminiferous tubule ) . ,
Degeneration, elongated spermatid, + 0 0 0 1 |
seminiferous tubule total 0 0 0 1

[ J: Number of animals examined

Grade of histopathological findings; +:very slight, +:slight, ++:moderate, +++:severe
*:Significant difference from 0 mg/kg, p<0.05(by Two-tailed Mann-Whitney U test)
**:Significant difference from 0 mg/kg, p<0.01 (by Two-tailed Mann-Whitney U test)
#Significant difference from 0 mg/kg, p<0.05(by One-tailed F isher exact test)

## Significant difference from 0 mg/kg, p<0.01 (by One-tailed Fisher exact test)
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Table 10 {continued)

Organ Sex: Female
Findings, grade and number of animals Dose(mg/kg): 0 8 10 200 0 8 40 200
Epididymides (13} (13] [13) {13]
Cell debris, in lumen + 0 0 1 0
+ 0 0 0 2
total 0 0 1 2
Degenerated sperm, in lumen + 0 0 0 1
total 0 0 0 1
Decrease, sperm, in lumen + 0 0 0 1
total 0 0 0 1
Spermatic granuloma, + 1 0 0 0
unilateral total 1 0 0 0
Cellular infiltration, + 0 0 1 0
lymphocyte interstitium total 0 [ 1 0
Prostate (5] fo] {0 {5]
Atrophy + 0 1
total 0 1
Cellular infiltration, + 2 1
lymphocyte, interstitium + 2 0
++ 1 2
total 5 3
Cellular infiltration, + 1 i
lymphocyte and neutrophil, + 1 1
epithelium total 2 2
Seminal vesicle (51 {0 (0] {5]
Atrophy + 0 1
total ] 1
Uterus (5] {0 )] [5]
Dilatation, lumen + 0 1
++ 1 0
total 1 1
Cellular infiltration, neutrophil, ++ 1 0
luminal epithelium total 1 0
Vagina [5] 0] {0] (5}
Mucification, epithelium + 0 : 1
++ 0 1
total 0 2
Cornification, epithelium ++ 1 1
total 1 1

[ }: Number of animals examined

Grade of histopathological findings; =+ very slight, +slight, ++ moderate, +++severe

*:Significant difference from 0 mg/kg, p<0.05(by Two-tailed Mann-Whitney U test)
*+: Significant difference from 0 mg/kg, p<0.01 (by Two-tailed Mann-Whitney U test)

# : Significant difference from 0 mg/kg, p<0.05 (by One-tailed Fisher exact test)
#1t: Significant difference from 0 mg/kg, p<0.01 (by One-tailed Fisher exact test)
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Table 11 Reproductive performance of rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 40 200

Mean lehgth of estrous cycle 4.1+£03 4.0+£0.0 40+0.1 4.1%0.1
Number of mated pairs 13 3 13 13 .
Number of copulated pairs 12 13 12 13
Copulation index> 92.3 100 92.3 100
Number of pregnant animals 11 13 12 12
Fertility index® 91.7 100 100 ) 92.3
Pairing days until copulation 43+39 29+1.0 28+13 37430
(MeantS.D.)
Fi requéncy of vaginal estrus 1.1+03 1.0+00 1.0+0.0 1.2+06
(Mean+S.D.) ’

a) Copulation index=(Number of copulated pairs/Number of mated pairs) X100, %
b) Fertility index=(Number of pregnant animals/Number of coplulated pairs) X100, %

Table 12 Summary of development of pups from dams treated orally with trimethylamine in combined repeat dose
and reproductive/developmental toxicity screening test :

Dose (mg/kg) ' 0 8 40 200
Number of pregnant females . 11 13 ’ 12 12
Number of pregnant females 11 13 12 ) 11
with pups alive
Gestation index » 100 100 100 91.7
Gestation length in days 224205 A1) 223%+05 (13) 228+09 (12) 225+05 (11)
Number of corpora lutea 19.0+4.1 (11) . 181+21 (13) ’ 183+23 (12) 179+27 (12)
Number of implantation sites 14.8+32 (11) 158+27 (13) 11641 (12) 150423 (12}
Implantation index® 82.2+234 (11) 86.8+9.1 (13) 814+23.7 (12) 842178 (12)
Day 0 of lactation i .
Number of pupsborn. 14.0%+30 (11) M7+x25 (13) 13339 (12) 123+460 (12)
Delivery index © M8+48 (11) 935£6.7 (13) 923+£95 (12) 82.2 :t 26.5 (12)
Number of pups alive M.0+£30 (11) M.7+£25 (13) 128+ 44 (1_2) 13225 (11)
Birth index ¢ M8*+48 (11) 93.5£6.7 (13) 89.1+18.1 (12) . 80+70 (11)
Live birth index * 1000+0.0 (11) 1000+0.0 (13) 958+ 114 (12) 98.2+43 (11)
Pups weight in grams . . '
Male 6.8 0.5 (_11) 6.8+t06 (13) 7111 (12) 7.2+08 (11)
Female 63+05 (11) 65+06 (13) 6510 (12) 69108 (11)
Sex ratio on day 0" 108+74 (1) 108+71 (13) 10730 (12) 194+£277 (11)
Day 4 of lactaiton -
Number of pups alive 135430 (11) » 14.7+£25 (13) 128+46 (12) 13.2+25 (1)
Viability index * 970£81 (11) 1000+0.0 (13) 958+ 144 (12) 1000£00 (11)
. Pups weight in grams
Male 10416 (11) 110+ 14 (13) 113£15 (12) - T15+16  (11)
Female 98+17 (11) 107+14 (13) 108+15 (12) 11.2+16 (11)
Sex ratio on day 4> 9752 (11) 108+71 (13) 108+31 (11)* 1944277 (11)

Values represent mean+S.D., and parentheses indicate number of litters evaluated

a) Gestation index = (number of females with alive pups/number of pregnant females) X100, %

b) Implantation index = (number of implantation sites/number of corpora lutea) X100, %

¢) Delivery index = (number of pups born/number of implantation sites) X100, %

d) Birth index =(number of live pups on day 0/number of implantation sites) X100, %

e)Live birth index ={number of live pups on day 0/number of pups born) X100, %

f) Sex ratio on day 0 =(number of male live pups on day O/number of female live pups on day 0) X100, %
g) Viability index = (number of live pups on day 4/number of live pups on day 0)X100, %

h)Sex ratio on day 4 =(number of male live pups on day 4/number of female live pups on day 1) X100, %
i) The data of a litter which has not any female live pups was excluded.
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Reverse Mutation Test of Tetramethylammonium hydroxide on Bacteria

2

FRIAFAT Ly EZTLL FOF Y FIZIDOWT, #
HErRAVLERERABEERL L.

BE® & LT, Salmonella typhimurium(TA100,
TA98, TA1535, TA1537) 3 X U Escherichia coli{f WP2
uvrA) DSEKREF RV, REBRII20HEVEL TERL,
SO mix ERMBEOZRBREKRS L U759 mixifMEED
WP2 uvrA¥ % Bw - HEBEE K I D W T39.1~1250
wg/plate, S9 mix#NIBED WP2 uvrA 122 T 156~5000
ug/plate DFNEFNGHETERL L.

FOER, S mix ERMEL X CRMEDO WIS
BWTh, EEMBIIARERERER a0 - - HOH
eI oo/,

DED#ERL Y, REABREGFTTRT I AFUT Y
EZwhab FOFY FiE, ZREHEALLZV(EE) L
L.

FHik

1. HERE

AELHVLIERZEERBIL(EHShTwE I
26, REREKE LT RAF Y BEREDSaimonella
typhimurium TA100, TA98, TA1535& X UFTA1537 V
O FY T 7 7 2 ERMD Escherichia coli WP2
uvrA? O STEEOEERET EIRL .

FAXIFT7ABEIIBASSEIAIBIIA) 740 =T
KENB. N. AmesEgE» 6, /4, KBEII>WTIE
BBAIS8E3 B 16 BICE N HARRK (R B EXME
SEEFER) P OS5 %77, FRI11$3A318%
CUICERIIECB 298 CEKROBEHRELZERKL,
ARBCAVIHEKIHEOREERIEL LI LR
L.

SEHOBEEERITII AFLALEFF L F(DMSO:!
MERCK KGaA) #mL -, #ERFHT 2 -7
0.2 mL¥F2PEL:. THEBHERLAVTHEEL,
BERT7Y —F—I2-80°CTHEFL/.

2. EHOAN
1) 8YINI-ZBXFRER(TL— )

VLY I NEBTEREDT ARXA T4 T ANEME
BEAL, XBICAW. K7L — Md, Vogel-Bonner
OEVEBEY SUKERO0.02 %HES 7 AT AL -7
KiE, 02% 7 = B - 1/KE, 1% VBEZHAY T A -

88

#EARIE, 0.192% ) YEE—7 =74, 0.066 %KERL
FhUTAlTRG EREEDIZZ%D T VT — A (]
FHE T M) & 1.5 %D EX(OXO0ID: No. 1) iz,
FO MmO+ — LIZIEY30mLEDELLLD
Ths.

2) by TTH—(HEX)

fE{t+ kYU 505 %% &tr0.6 % Bacto-agar (Difco)
KERINBECHL, FX3IF7AFLAVLARO
B4, 0.5 mmol/L L-v A F 7 » (BERILZFEM)-0.5
mmol/L D-¥' 4 F » (BE{bFW) KBH % 1FEM,
KBEEYBHVLIRABOEE, 05 mmol/LL-FJ 77
7 v (EFLFR) KBHEE L C1FEMAAVE.

3. HiIEEESRM

PAEZE200mLO /Ny 7UAF=ZH7 5 X II225% =2
— b1y x> b 712 R (Oxoid Nutrient Broth No. 2
OXOID) %25 mLoiE L, THIZERE L 7-HREHR
50 u LR L. T A4— 9 =N AT 2 —H— (MM-10:
Y45y o@) % By, 37 CT8IMRE (EHIRE .
100G/ D) Egl, HEETHEL-HRBRIZERL
7-.

4. 89 mix

BIER6 BRAROX v 2— 7 0559 mix ¥ HKERIZ
HHLE. SO mixPOSIIFEREL L7/ 0K
¥ — VB IUS6-Xr /77K %5 L7 Sprague-
DawleyZHT v POFE» G R/RBEN/ODNTH L.
S9 mix DHELBE LT IZRY.

B9 SO mix I mLDE
59 0.1 mL
MgCl, 8 pmol
KCl 33 umol
G-6-P 5 pmol
NADPH 4 pmol
NADH 4 ymol
Na-!) » B & (pH 74) 100 gmol
FEBK B &
5. #HBRME

FrIAFAT>EZvAEFOFI F(Ty FEE:
81021A) IZME200 %D AKBHTH Y, KBFRPTRE
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AL BHBRYHEL, FABITERTRELL. BB
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HEROEEE, HEBRWE* BRERHEHAK ((BKE
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e © UNNZ S9 mixiRIIEED WP2 uvrA % v 7- SRR B M
T, 1250 ug/plate iZ BV CRERE I T B EF
EERsBE N,

o T, FABRICBWTIZS mix ERMEED & KER
B 5 U2 S miximEED TA100, TA1535, TA98
% 6 UIZ TA1537 T 1250 pg/plate, S9 mixiFMEO WP
uvrAT5000 pug/plate * ZEHE L L, #hPhe6AE
(A2 FH&E L.

8. Bt tEamE
FBEdEmE L LCTRICRL-WESEHL: =
e ORBHRBWEIL, DMSO*HWTERL, 48
TOBEL - R FEHRIE(-20°C) L 7-.
2-(2-79YNY-3-5-Z b2 TYN)TF L YRLT I K
(AF-2: HYeA63E T 208)
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9-7X /72 Y VIERRIE (9-AA Aldrich 4t)
27 377+ Tt (2-AAFINAE T 260)
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Ames DREEVOYURETH LT LA v Fa~r—1
3 VB LT, S9 mix ERMES & RMBEZ A Z
THIZOWTHE R ERL . RS, HHRE, e
WHWDH 5B BW RS % 100 4L, K\ TS9
mix ERNFEOHE, 0.1 mol/LF MY T A - e
B (pH 7.4) %500 uL, S9 mixEMENSE, SO mix
%500 pLiRMIL 7. & 612, REREHI00 LLE A,
37°CT00MIREEE(F LA Far— 3L
Tz BEETH, 5 LD CIBRLE Y 7T
H—zZ2mLiEmL, Be#iz 7V— M ECER LY.
3T CORMETRBME T L — P 2 BRLLE, HERY
HORBRERCT 6 EBREEATHAT L0, £
RIAMME (X60) # IV T 7L — b LORBE RO LTI
BEBELL. R0T, BREAZECI V&0
- %ZEELA FHCEBRLTR a7+ 54—
(CA- 11 AT LH AL 2AW) 2 Avit:. iR
E3IWDTVU— EFERALE. 7, M LTHEES2
EEmL:.
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BRERER I U= —HE B OIZIZ2EL s
®BmL, »>, BEEDLVRIEBRYEOREICKER
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2B, HErFEHNFELAVSBERERL 2o 7,

BR&LUEE

1A H OHABRKER % Table 1~212, 2@ B DRERER %
Table 3~41Z/RL7-. S9 mix ERMEEL & UIEMEED
TRTCDRBEROBHERIIBNT, Fh52AFL7
SEZTARFRF Y FPABIZ L A FHEMEANBE

THE, S9 mix#ERMEE, SO mixiRINEEE b BEITIR L
FEDETH Y, BELZEMEIIIED SN d o7,
—7%, BUENBHEE TN ThORBEKIIBVT, &
BUBERO2ELLOBERERER 0 — 255 L
2. BB, JUZ-FHEE, WHEOBSTREEI

L BEShLhol. UEORBREENS, RRBAET

ZBWT, 7FSXFATrTEoILE Fa¥x Fofg
EWIIHT BIEFRRER L, B ugEL-.

2B, AEBWR OEEETH 5 tetramethylammo-
nium bromide, tetramethylammonium chloride
tetramethylammonium iodide, tetramethylammonium
fluoride tetrahydfate, tetramethylammonium hexafluo-
rophosphate, tetramethylammonium hydroxide pen-
tahydrate 8 X UFtetramethylammonium tetrafluorebo-
rate DERBFEHIZET 2 & T e hio /o,

Xk

1} D. M. Maron and B. N. Ames, Mutat. Res., 113, 173
(1983).
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Table 1 Results of the bacterial reversion test of tetramethylammonium hydroxide (1st trial)
[direct method:-S9 mix]

Revertant colonies per plate [Mean £ S.D.]

. Dose
Compound
{ug/plate) TAL00 TAI1535 WP2 uvrA TA98 TA1537
Test substance 0 101 107 1M 9 M 12 29 27 29 23 23 23 8 10 9
4 + 3] 12 = 3] {28 = 1) {23 = 0] [9 £ 1]
39.1 118 104 105 11 11 15 18 25 25 17 20 22 11 10 13
[109 =+ 8} [12 + 2] [23 + 4] [20 + 3] m + 2
78.1 107 106 111 11 8 13 28 21 26 22 25 19 9 10 8
[108 + 3] [11 = 3] [25 + 4] [22 = 3] (9 = 1]
156 102 14 100 12 9 12 20 20 22 28 26 20 6 7 6
[102 + 2] {117 = 2} [21 + 1] f25 =+ 4} (6 = 1]
313 97 102 108 11 11 13 22 26 29 23 23 21 8 9 10
[102 + 6] Mz = 1 {26 = 4] [22 += 1] [o += 1)
625 103 109 107 15 10 16 21 23 25 21 22 27 11 11 6
{106 + 3] (M = 3] [23 = 2] {3 % 3_] fg = 3]
1250 87* 72* 90* 0% 8 11* 25% 27 22¢ 17* 19* 17* 12 8 9*
[83 + 10} (10 = 2] {25 + 3] {18 + 1] o = 2
Positive control 384 403 427 356 379 382° 133 125 129 589 560 598 481 514 492¢
(405 =+ 22] 372 + U] {129 = 4] 582 =+ 20] 196 =+ 17]
a) AF-2;2- (2-Furyt} -3- (5-nitro-2-furyl) acrylamide, 0.01 pg/plate b)NaN,;Sodium azide, 0.5 ug/plate
¢)AF-2, 0.1 ug/plate d)9-AA;9-Aminoacridine hydrochloride, 80 pg/plate
*:Growth inhibition was observed
Table 2 Results of the bacterial reversion test of tetramethylammonium hydroxide {1st trial)
{activation method:+S9 mix]}
Dose Revertant colonies per plate ([Mean + S.D.]
Compound
(ug/plate) TAI00 TA1535 WP2 uvrA TA98 TAI1537
Test substance 0 113 118 113 11 16 8 27 21 29 21 25 21 15 17 12
{115 + 3] {12 = 4] [26 += 4] [22 += 2] [15 + 3]
39.1 111 119 107 g 9 9 19 25 23 17 17 15
{112 + 6] [9 = 0 {22 + 3] (16 = 1}
78.1 115 110 108 11 8 9 23 26 25 19 21 18
11 + 4] fo + 2] {25 + 2] f19 = 2]
156 107 112 102 8 9 6 22 25 AU 22 20 20 17 16 1
[107 = 5] {8 + 2] (24 + 2} {21 = 1] [16 = 2]
313 103 115 116 13 10 9 28 24 AU 21 28 21 13 15 15
i1 £ 7 [ += 2 [25 = 2] [23 = 4] (M1 £ 1)
625 91 9% 93 6 9 10 29 27 26 17 21 22 13 16 21
v = 2] [12 += 4] {27 = 2] [20 + 3] [17 = 4]
1250 110* 98* 102* 12¢ 9 9* 22 271 23 14* 14* 14* 19* 16* 17*
103 + 6} [0 = 2] [24 %= 3] {4 = 0] [yv7 = 2]
2500 21* 21% 20*
{21 + 1]
5000 0 0* 0*
[0 = 0]
Positive control 831 869 383 318 386" 690 732 733 367 362 377 141 1A . 154>
[843 + 23] [362 + 38} [718 + 25] 369 + 8] f1so0 + 8)

a)2-AA;2-Aminoanthracene, 1 pg/plate b)2-AA, 2 ug/plate c)2-AA, 10 pg/plate d)2-AA, 0.5 ug/plate

*:Growth inhibition was observed
90
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Table 3 Results of the bacterial reversion test of tetramethylammonium hydroxide (2nd trial)
[direct method: ~S9 mix]

Revertant colonies per plate [Mean + SDJ]
Compound Dose . P _
: (ug/plate) TA100 TAIS35 WP2 uvrA TA98 TA1537
Test substance 0 18 118 108 11 11 15 31 29 30 1 21 A 7 7
[115 =+ ¢] [12 = 2] [30 = 1) [23 = 2] [7 £ 1]
39.1 106 108 102 13 17 14 27 26 2% 21 21 27 6 8 10
(105 + 3 [15 + 2] [26 + 1] (3 = 3] [8 + 2
78.1 110 110 102 9 12 M 21 U A 21 24 22 8 9 8
{17 + g5 [12 + 3] (4 = 3 (22 = 2 [8 £ 1]
156 115 97 110 13 11 16 30 31 2 17 16 17 8 10 7
(107 + 9] [13 = 3) {30 = 1] [17 + 1} (8 = 2]
313 103 104 111 M 11 13 25 2% 29 18 18 17 10 12 10
[106 + 4] [13 = 2 [27 + 2 (18 = 13 i + 1
625 1M 125 135 15 14 16 25 28 30 24 20 25 1 7 9
s + 12 f15 + 1] [28 + 3] (3 + 37 [o + 2
1250 92* 76* 86+ 12* g* o 20 21% 20+ 23¢ 2% 16 7* 5% B+
(85 + g (10 £ 2] [26 %+ 5] (26 + 4] [6 + 1]
Positive control . 382 401 379" 337 373 394" - 157 150 138 = 519 551 S5 398 373 437*

(387 + 12] (368 =+ 29) (151 + 12] [ = 22 o3 = 32]

a) AF-2;2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, 0.01 #g/plate b)NaN;; Sodium azide, 0.5 rg/plate
c)AF-2,0.1 ug/plate d) 9-AA ;9-Aminoacridine hydrochloride, 80 ug/plate
*.Growth inhibition was observed

Table 4 Results of the bacterial reversion test of tetramethylammonium hydroxide (2nd trial)
[activation method : +S9 mix]

Revertant colonies per plate [Mean + S.D.]

* Compound Dose ‘ - .
(ug/plate) TA100 TA1535 WP2 uvrA TA98 " TAIS37
Test substance 0 129 112 122 15 12 13 27 25 2 3 29 2 13 11 9
121 £ g (13 = 2] (26 + 11 [29 = 4] n = 2
39.1 111112 119 10 13 16 % 23 27 15 13 11
fim = 41 (13 = 3 (25 + 2 [13 + 2]
)
78.1 130 126 125 16 12 13 31 A 25 9 13 7
[127 + 3] (14 =+ 2] [27 + 4] {10 %= 3]
156 131 116 1A 9 13 13 25 26 32 27 28 22 12 10 13
14 = g (12 = 2 (28 + 4] (26 + 3] [12 = 23
313 135 114 113 17 14 13 23 22 23 30 28 27 10 11 10
121 + 12 {15 + 2] {23 + 1] [28 = 2] (10 + 1]
625 116 14 122 10 12 25 25 28 31 25 2 12 12 1
{121+ 4] (12 '+ 2] {26 + 2] {28 + 3] (13 + 1]
1250 100* 97* 106*  10* 10* 11* A 23 2 2* 19* 21+ 12¢ 10t 7+
(1o + 5} f10 £ 1] [+ 1] [21 = 3 {10 = 3]
2500 15¢ 17* 21*
(18 + 3]
som 0* 0# 0*
[o + 0]
Positive control 681 724 718 316 350 355 636 619 647 391 343 U 172 164 157

[708 + 23] 33 + 4] 631 + 14) [358 + 28] i1 + 8

)2-AA;2-Aminoanthracene, 1 pg/plate b)2-AA, 2 ug/plate c}2-AA, 10 pg/plate d)2-AA, 0.5 pg/plate
*:Growth inhibition was observed
106 o
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In Vitro Chromosomal Aberration Test of Tetramethylammonium hydroxide
on Cultured Chinese Hamster Cells

£

%%5;%»7>%:ﬁAtFm$&Fﬁ%§ﬂwm
BT BEFHERIIOVWT, T £ ==X A
X?—%%ﬂ%@Mﬂm%mwf%éwﬂﬁﬁﬁ%i
L7

m%ﬁ@%ﬂﬁﬁ%%%étu,ﬁﬁﬁMEﬁaaw
ICEEMEEY 10 nME SO BRE Y & 1 228~910
%mmmsﬁi%ﬂitt.ﬁﬁﬁﬂﬂ&fuwnm
ﬁETﬁ;U%ﬁ&?fﬁﬁﬁ%ﬁﬂ&%ﬁ@@@ﬁﬁ)
&,ﬁﬁmﬂﬁfu,%mm%ﬁﬁTuﬁﬁamﬁﬁ
EEMEE, EREERL, RETAILICLVREE
BESREETRILL.

%wﬁ%,ﬁﬁEME&QUKEEMEWmfan
BEIIBLTH, REEOEERE CERMEERNFERE
EREESH N1, !

PEDERLY, RREEHETCRTFIATAT ~
FomAb FOXS Fid, REARELHRLLVER
YL &R L.

Fix

1. RERMAMEHK

WFLEUE @R E AV B REAREREICILC EHS
ATwa I eht, REBMEEKE LTTF A S SRV
LAY — Dk BEF @RIk (CHL/IU) 2 BR L
7-. EBFHIS9FE11H 158 CET A RRR (IEIEE
SESEERER) P oa5EET, —BIIIAFTILA
Lk & > F(DMSO:MERCK KGaA) % 10 vol%ism L 7z
%, WEEEPICRELL. RBRIE LCidsstdias
FifE L 3~6H T IR L bOEFERLL. 28, A
Rt RI AR TR BB B L UlsoMiat, ek
g"%"ﬁ%flilﬁlmﬁlU’ZB@fﬂﬂﬂ@%ﬁiwt.

2. EBEBDAN 7
Eagle-MEMififsig s (87 2 / 77 AN, AT
537 4 L % —(0.45 um:Featuring Corning and Costar

Products) ¥ A\ THIE &R E L 7-Fe@t (56 °C, 30

4) i% & F 4L (GIBCO Life Technologies, Inc) % & #%
BETI0 vol% 2 B L I MA Tt HERICEALL.
?ﬁ%’é&@fﬁ%fﬁ%?’%ﬂ%ﬁ? (A CHfRFEL-.

3. EESH
CO, A v Fan—9~— (Forma BIXU=ZHERATA

92

73 A5 L) FEV, COES %, 37 COKMETH
kg JUNAN

4. S9 mix

BLE%6 » ALROF v 3 — < ERBISI mix & BRI
ERL7. SO mixsFOSIRFERELTT7 =/ NV E
¥ — LB LUs6-RY V7T K kS L7 Sprague-
Dawley %15 v O FFlE P SRR SN, ¥/, 59
mix DHEBIIRE SO HFEME -T2 59 mix DK%
BT RT.

B O S9mix 1 mLPDE
S9 0.3 mL
MgCl, 5 pmol
KCl1 33 ymol
G-6-P 5 mol
NADP 4 yrmol
HEPES #&/ ifi (pH 7.2) 4 pmol
FEBIK % B
5. #HERME

FrESAFAT L EZYLEFOFL F(TY L3
2:81021A) HHEEE20.0 % DABFWTH 0, KGR T
HETHA. BAETHER) 1 oRES W HRYE
AL, BRI, FEHBETITERTRELL.
RERIRT 4, HBYRERT BV TRAERYWHE T
WS, BRI CHEERhor.

6. WRMHEANAR

SRERDEREE, HERWHE ¥ BAERFEHAK @K
RMETH) FAVTARL CRABERL L7 AREKR
FEAGEE B ORKFEREICHRLAR, Eop
CREE(To . L, EHPTORRWERES
00%THbZEEEBLTRRLL.

7. RSB (THER)

129 TV OMBEEERA~LVF 7L MICHREEE
L, BE30BCHEBYEEL BB L. SRELER
C13S9 mix FEFETE T (-S9 mix) 5 VISFFET (+59
mix) C6ERIAE L 7o, FERERBICRRLTES
I ISEREEERET . ERAEENS S, 24REE
ELTRELYERLL.

WL % 10 vol% S HEBE RNV <Y CHLFIEHETE
@) CEE L%, 0.1 w/N%T VRSN NAF Ly b
(RASLE) KB TSR E L. BREHEGO
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.| —— [short-term treatment : -S9)
120 - a- [short-term treatment : +S9]

100

80

60

Survival (%)

- 40}

201

0 70.8 118 197 328 546 910
' Dose (ug/mL)

Fig.1 Dose-survival curves of tetramathylammonium
hydroxide [short-term treatment: 6 hr]

vol% L8 ./ — v, 1 vol%BEBR A IR) % @EML, 55
MBEREL CaEral L%, 580 nm T DR LE
FRELL. SHER OV THEMBECORLE
YLk, $obb@latEELER L.
ETDHER, v‘fhwﬂliifl:a‘sw'cbﬂﬁﬁ&ﬂﬂaiéﬁﬁ
M EIE S h e o 72 (Fig. 1~2). '
28, BRWHARERTE, GRRAEETII546

peg/mLBL EIZ BT, EHEMEETIZ910 g/mLizH -

WTERBROPHAMEN T A A I EER LTV,

8. HRASHIUEBRONE

MBI R %2 b L 10, REgRERB I
ARNMABELL VLERLAEEOVWTRIIB VT
910 pg/mL(10 mM#i%) * B 0BBE L L, UTAK
2TRUZE3AEL O IS BEES w L.

2B, BHEABE LT, ERELEBEDES, -So4
BT A b<A> v C(MMC: B MBI £60) % 0.1
pg/mL, +SOMBTL s 0k 77 3 F(CP:EFFER
W) €125 ug/mLOAET, EBEMBOBE<( M v
42 7C%0.05ug/mLOAETCRERL 7-.

9. RBHKEZEXROES

EEF60 mmND 7 L—- b EAV, WEEENEREL
FR BRI RS OB 21T o /2. 1SR T 200812,
BRRBETO0.2 ug/mLE %A% 5 a0+ 3 F(GIBCO
Life Technologies, Inc) %ML 7. +V) 7> B

- [continuous treatment : 24 hr]

120['

100

80t

60t

Survival (%)

-

40}

.20 F

0. 708 118 197 328 546 910
Dose (ug/mL)

Fig. 2 Dose-survival curve of tetramathylammonium’
hydroxide [continuous treatment: 24 hr] i

At MBS, BOSBICLV@MBEZEIRLS. 75
mmol/LIZAL 7 V) &7 A KB CIRBRBE %17 - 114,
EBW(AY 7 — V3B BT CAEYEE L7 =R
CRETROBER LR LK, 12 vol% ¥ 4 9 f
T 125 R tn L7

10. ZGikngEsE . '

ETL—brblh 10018, +2bLHEY:-Y 20018
DRV EEEMET CHEL, REEOBENZI(
ELTHF v v 7(gap), REHSEINT(cth), R kikF
(csb), BB HERH(cte), RBHERE(cse) BLUZ
Ot (oth) DIEBEREICHEL 7. FEEgC, BEEMEAE
DHBEELEHFL /-, LakosHiz g RERELRES
S HWABWRBRAREITL 250 EED o CER L
7z,

TRTCDERY, a2— 4L Lz, ~A%vrgcHss
L7-.

1. fEROEA ‘

Fr v TOXRET 2 MIat &0 2 54 (~gap) i<
DPVTREBHRBEREOHMBREELET L1
ERBREOWMERE LA T 24D 5 2550
DUHRFAEE, BROIOLE > THEL,. 26
WRELE T 2080 HBREE NS %Kil B (-), 5

LA E10 %Ki % BRI (£), 10%LLE 2B+ E L

. RAREICEERNS 2 WIARIKERS B R
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rp et HELL.
b B, FEHFEHFELACITREIERL 2o,

RREBLUEE

SRR CORBEE R % Table 1~21mR L. 7
FSAFLT yESY AR FOXY FREFOHE,
SO mixEFEF L LTSI mixFETFL S, WIho
AELBWTLRBEEERELRS L s SRR
HEMIBE SR Ed o7, SImixFFETICBNT
13, KBRS KT L EREFRD b h R ER
FEmshs. 7, SO mixFETICBVWTIY, #E&
B E LT L ARl IR A BE S e h o
7=. —%, SO mixFEFETIZBIT S fg tE Xt BRS B MMC
CHLER LR, BEUS) mixFETIES T AR tEd
BB CPCME L =@l Tl Fhic BT REX
BEEEOHELFREIBO ORI,

T DR R & Table 3LR L. HWEY
HMBEEOSS, REKIEERELRD Ui iE SRR
EEEEEBE S eh o7, T2, HERYELEIZL
LB VEBEEEMFEERETROREIIBNTHED
Lol —%, BHEFBHEOMMCTRELL
BT REAEEREOHEE R FERIRO LN

Z B, AHGYEERATHICERMARELRZL T
SEEEETEAE N0 pg/mL Il BV UEEBRD pH
HESICT A HERL TV, e AR RBRE
B EHLOEE A LHRBRIIBELBIE
Li-tidZzohidhoi.

PEORBERD S, FRBREGFTILEVTT F7 A
FNTLEZYALFOFL FOF x4 Z—ZANLARY
— R A RERREFERICEL, Pefs & H
‘L.

B, RHERYEOERETSH 2 tetramethylammo-
nium bromide, tetramethylammonium chloride,
tetramethylammonium iodide, tetramethylammonium
fluoride tetrahydrate, tetramethylammonium hexafluo-
rophosphate, tetramethylammonium hydroxide pen-
tahydrate 5 & ¥ tetramethylammonium tetrafluorobo-
rate DESEHICMETIHE I 2o .

Xk

A. Matsuoka, M. Hayashi and M. Ishidate Jr., Mutat.
Res., 66, 277(1979).

AABREERESS - MABDRBRIHEE, it
2B A RGERET MR, BREE K
¥, 1988, pp.31-35.

GEEXEE, "<WET> REERERBRT VK,
- T4 - 3—, B, 1987, pp.19-24.
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Table 1 Chromosome ab.

erration test on CHL/IU

cells treated with tetramethylammonium hydroxide .

. [short-term treatment:~S9 mix]
Timeof Cell Number Number of cells with No. of cells No. of !
Compound Dose exposure survival of structural aberrations with polyploid Final
: (ug/mL) cells aberrations o -Judgement
(hr) (%) analysed 8aP ctb cte csb cse oth ~gap (%) cells (%) |
D.W.~ 0 6 100.0 200 1 0 0 0 0 0 0( 00— 0000~ - ‘
Test substance 228 6 110.1 200 3 1 1 0 0 0 2(10 -  1(05)— - ‘
455 6 83.6 200 0 1 1 0 0 0 20100~ 0(00)~ -
910 6 78.5 200 1 1 ¢ 0 0 0 1005 - 2000~ - |
l
]
MMC*® 0.1 6 63.8 200 11 52 122 0 0 0 132(66.0)+ 1(0.5) — +
Abbreviations;. ¢tb: chromatid break, cte:chromatid exchange, csb:chromosome break, cselchromosome exchange, oth:others, |
-gap_total number of cells with aberrations except gap ;
a)Negative control -
b) Positive control (mitomycin C) |
Table 2 Chromosome aberration test on CHL/IU cells treated with tetramethylammonium hydroxide |
[short-term treatment : +S9 mix] '
Timeof Cell  Number Number of cells with "NG. of cells No. of
Dose . . of tructural aberration with . Final '
Compound .y €xposure survival g Structural aberrations polyploid
(ug/mL) (h) ( cells . aberrations Is (%) judgement !
r %) analysed €8P Ctb cte csb cse ot —gap (%) cells (%) . !
D.W.~ 0 6 100.0 200 1 0 0 0 0 0 0(00)—- 2(1.0)— - |
_Testsubstance 228 6 972 200 0 o0 o0 0 o o 0( 00)~  1(05)— = ’
455 6 1064 20 1 0 0 o o o 0(00)—  2(1.0)~ - i
910 6 956 200 ¢ 1 0 0 o 1005 - - 1(05)—- ~
Cp* 125 6 74.5 200 - 12 52 140 0. 0 1 148(74.0) + 0(0.0) — +
- i
Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, ¢se :chromosome exchange, oth:others,
—gap:total number of cells with aberrations except gap §
a)Negative contro!
b) Positive control{cyclophosphamide)
!
Table 3 Chromosome aberration test on CHL/IU cells treated with tetramethylammoniqm hydroxide ’
[continuous treatment :24 hr] |
Timeof  Cell Number- Number of cells with No. of cells No. of : i I
. i Final
Compound Dose exposure survival =~ O structural aberrations thlT _ polyploid ™2 ,
(ug/mL) cells aberrations judgement i
(hr) (%) analysed gap ctb cte csb cse oth -gap(%) cells (%) ‘
D.W.~ 0 A 2000 W0 2 0 0 0 0 0  0(00- 105- - ’
! I
1
Test substance 228 o 97.7 200 0 1 1 0 0 0 2(100-  1(05)— -
‘ !
455 A 93.8 200 1 1 0 0 0 0 1008 -  2(1.0)— - 3
910 AU 89.0 200 0 0 3 0 0 0 3( 15~  1(05)— - " {
MMC* 0.05 24 60.1 200 M 2 A 0 0 0 63(3L5)+  1(0.5)— +- 'I
Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, csechromosome exchange, oth ‘others, .
~gap:total number of cells with aberrations except gap i
a)Negative control \
b) Positive control (mitomycin C)
11 0 95 i
I
g - vt
4
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Twenty-eight-day Repeat Dose Oral Toxicity Test
of Tetramethylammonium hydroxide in Rats

21

FFIAFATyEZYLLE FIXL FO28BBK
EREOFSEERER(EE 14 HH) % O Sprague-
Dawley%# 7 v b2 BV TERLA. KS5SI3MEL D
O(XHEEEE), 5, 10B XU 20 mgrkgd L, 0B X U20
mg/kgx G5B IIEBERBOBW L 110K, 58X
V10 mg/kg i SBEIT 1 BESICR [ L TRERE 1T - /2.

FORR, WThoORSGEIIBVWTHIERIIED S
Nhhrodz, —fREBOEIE LT, #&556HLEE,
10 mg/kg L EDH G CHREEROREIHRVEL T
BEIN. Z Oy, R5RIBRLRIZEERT S
—EBEDEKRTH o725, HTHEFI3HLEIZIX, B
10 mg/kg A E DI 58S L U0 20 mg/kg 3% 58 Tix
S%1IBEULELEZE L CBHESWLFES 7. 10
mg/kgix SBEOHEE L U020 mg/kg¥x S EEOMEE T,
BREE1HEAOBHEEIKEEZR L. T/, BEHEST
KB ERSHEOBOEMEISMEY /AL, BES1
BIZIEBELRENAOON:. BEE2HORBAETIE,
WM RS HEOEIIB T2 EMEEME BN AR S
N7, BE5HEGAORREN RICIBBRYERS R
BLAeEL SR Bt bor, MERES LV
ML FREARNRIE, BRYERSCEEL
AONBELIIBHON L o7, BEEETIE, &S
HERTEOEO.LBESFBAEICKEL TP L.
Thbb, BIERIIS mg/kell LOZS#ET, HME
1210 mg/kg L LOFEHT, WIFNLEELZ BN
Roonr. —F, H5HBKRTEOMES L U EERRM
BRTHOBBOBREERIZIR, WINLEELEIITED
Shiedor, 7, REBEBERR L, HBRWEX
BitRREALEEZ ONAELEIBESI N o7,

oz bnt, REBEETILBUAT I AT
TrEZ YA Fuxy FoOBRPEEZ, ETIES
mg/kg/day ki, METIZ5 mg/kg/day Th 5 & HkF &
h-.

Fik

1. #BMmE

HEWMEE LT, BHEIHRGEE) Jhigftshis
FIAFALTYEZTLE FTXY FD20.19 %AREHE
(1 v %5 :81029) % A /-, BtEhKEHIIER
BHOWET, R e L CTxRER3 ppm, EEH0.17
ppEFBF LT/, #HEBWEIE, FAKE TEERTR

BL 8, #EWEORBRYBSOTEMNIL, BE
HERWE A RBETTESINT A LIZL DR L /..
BE5HREE, EBRYELRFEHFAK(REES:
9707SA, XBEM)THERLTCF PSS AFALT VEDY
A FOFY FEEL L T2 w/ V% BRERLL, =
NEEHRARICEL ) SEBBEIERERLA. 28, wh
AR L-EREORERENDEEHEYEHBL-HE
R, BRTOEBRMEOTHE R, FrEBED100~
01 %ThHo7. T/, FAHUBEYWREOBEIOLTER Y
WRTL-OOPITEDOHIVEBE TH 2700, £F
MR ERE T, HSREGABARLE L.

2. BMBLURBHZE

HEEICIE, ER4BTHEAL, BREZ KA TSERT
H8HE LM o Sprague-Dawley 27 v F (Crj:CD
(SD)IGS, HAEF x— R - Y)N—H) L30T % FH L
7z

BESTE, BREPRTICREN R oW HY,
BERGHBOKREIE SV THFENRBLEES ML
IZE0iTo 70, ST, ML OBEB LI UEHE
HA&IOME L, KBIUDPHERL KL L.
Bhid, BAE24 £1 T, BREES0~65 %, BAMEL
15[E /8, BBRAI2BERI (7~ 19BE AT ICRE LT =
AT, SRESHEK—JICIRT2A L, ERMAH
(CE-2, BERZL7H8) B LUKREK(ETFHAKERLH
K)z HHEBRSETHEF L.

3. BRERORESLURERE

RRBORERE, RSERXEDOLDOFHARLE
HREORSEETFHRABROERICESZREL. Th
bt, 20mg/kg# SHEREHRSTH I LITL VEE3IH
FIFT, BREMEORENBZE SN, 55 LT10
mg/kg % THMEHRS L TG ELABALNLZ 2o
. —h, BHSEORSESRTHRABRE LT, 25
mg/kg ¥ BEHES L2 A, XRBIVBRESHD
BALENEE SN, EIFRIFTIIHSIRADOEED
BOLE, TRH6DZ D520 mg/kgtr 58I, HBE
WMEILL2ENEEFFOON, PO AMORIER
Btz ) 2HETHALYKL, XRBROBER, &
HE#*#20mg/kg& L, LTRK2TERLTIOB XL US
mg/kgx FREB L UCERAEE L. E72, ML
MAETH 2K R THHBEETRIT .

HEREIIMAZEORSE L, 1H10E, 2888, 7
v VEEEAHVWTERS LA 588310 mL/kg &
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28 B RERSEUHR

L, REBEIIME L b RAROKEL b L ITEGEHNI
Bl %, EEMAMIZI4EME L.

4, HESLIURE
1) —HBRE

BB (HESHABS RGNS L ORSE)£F0—iIk
REPBBLL. 37, KAER, 5818081808
BEH L5, 5 E2BLBAEHMKTEL TR
BIC2EOEETHZEL, ToMt, REWEXTH, @
BHERTEHBLCHBBIICORE L /-, BEEI, %
BEEIATIE, BEFEIAPS2BIIMITIER YO
EfHETRIEL, DEREYPEETET cEE1EOHE
ETHzEL:.

2) RBRE
BEHLLEFIIOVWT, REE4BBIUREIEE2E
B — VAL TERL, 48X U0214BROR

HTHR L. Zo4MRE AT, pH, #Ml, &EH,

¥, rNUE, CULY Y, vOEY ) —F LR RBRK
HE(7)=F 97200+, N4 TN - ZHEICXY, F
FERABLTBELARBICLVBEL, UBEREH
W, RERHTEEYSL, LETKRT), KE
(B EES 7 ) OBEELNE) 2 RELiEh, £HE
BEME B (EA0S, BDAKT)ICL Y, F rY oA,
BN LBEUERRE (L4 BEE) R e L7

3) MR E

BESBE LEEHRETE 2B 30y
W TEHRHAFMEMNE 18505 24 E S, <~ b
NAVES — VT MU T LREBETTHEEBERBIRLD
EDTA 2K T Hi&&@EA & L T#RM L, Coulter Counter
Model S-PLUSN(2—V % —xz L 7 hu=7 @) I &
D RMERE, BMIRE, FHRMIRER, DARBOCL
Lt BREMEB)BIUMEES (BEREFE) ZHEL,
hbrEiiAw by ME, FEORMROEERES
IS ROROERREFES L. OEO—HiIxE
HEKRE L, BMESHE (Wright-Giemsa %) 3 L U548
KFRMIKIFE (Brecher i) # k&7, /2, s U
MU ARHEER & LTIRIL - i % CA-1000(E
HERAETF®)ICLhTobos VU L ONEHES
LGN RYETGAF R CEREURHEE) 2 llE L 1-.

4) MEE{LFRE

MEFRETAORMIZBIEHEE, ~/%) > 2 H&EEH
L LTRML, miE%258 L CROLHARECZ ST
% (COBAS-FARA, B¥a - ¥A TV I/ RAFT 497 R

Ly, BRERBE LY ME), TVT IV

B (BCGHE), IV AFU—)Vi#E (COD - DAOSI%),
T RYEBE (Y Vax+—¥ - G6PDHE), REZEE
WE(7V7—-¥-Ge.DHIE), 7 Vv7F=vikE
(Jaffeit), 7AHYU 74+ A7 7 % —EiEM(GSCCH),
GOTi#M (IFCC#), GPTIE# (IFCC#), yGTPiEH:
(F-TNEINIANFEFI4-=bur=) FEEE),

78

MY 7Y 4 FigE(GPO - DAOSHE), &Y Vi
BE(EY 77 BEEE), ANV LisE(OCPCHE) %
HEL, A/GhZEH L. T/, CHBERESITE
B (EA05, BWARTIICX Y, T hU T ARE, #Y) oL
BEBIUVEZERE(M F ERE)FHTE L.

5) RIPERE
LRORMIZFIZHE, SWERORRLLNL, &

EBLUHBROMIRMBELTo /. T, L8O,
Bamx, (LE, APBE, MR, BRAR, BUE, SRE 3ME,

BREGCOEENELT, EREEELHRAOGKE

THRLT, ThZPhoOMGEEZEH L. 5612, h,

TEE, ¥, RIK, FIRR, LREME LR, RE,
REX, B, REEE, ER, MR, M, %, B, +=
£, =k, BB, 5% &B &% Rk, 65
SRS, B, B, FLAR, BEBE, TEHY L%H, BRIV

VNS, BEAS (THRES), S, KREEE, W,
T ETR OE, S8, ABR, - B,

A2 ER % 0.1 mol/L ) » BEfRE 10 vol% R V<) &
(PH72) ICE= L, ¥, WEELAIT7 U IcEEL
7oL WU, BEER, B, MRBE, B, B, M, MSEL
R, RSB LURESIING 7 1 LABIE, AT XD
VY ATV UREERLERL, £, HEEBIO
BHERII DV TREBARFRELERL 2. kT,
BRMERG L 2EBEIBEDNEOEEIIOWT,
P OHRBEBFRELEBL. o, AIRMEE
FEHONBE - A OV T LRGSR EYE
i ANAR

5. HEtRERAR

KE, AEE, RREFEEREYRO)BIUVEY
REBIOMYEERE, MRELFREZ LV CREER
ZDoWT, BILICTHES L UEBEERES K. 3
7o, RERBENIEL LA 1L, DunnettiECHE L
TiTV, 2BEDGAITIY, Student D t#RE %\ L Aspin-
WelchDtRE®fTo7-. &6, HREAGEVRERA
i3, 7L — Fai L7257 — #1229 T Mann-Whitney ®
URE%:, B L — FOAEHMEII DV T Fisher B2
EORARELZTTo7. %8, TUOHREL X UHER
WEBRSHEOBOFEEREIIVThOBESLEEK
E5%E L7,

&R

1. —fikee

HE5E6BLE, REZRIBBMUNICHEET AHB5E
HBO—BUOWED, 5 mg/kgx5HOBLIH, 10
mg/kgiX SBHOHE4LB, MESH, 20 mg/kgE5HOHES
B, #IBlIZERD oI, T/, HRELEISAMREICE,
MEFRSZIFHODLREL TBREShE64 50,
ZOPIEIL, 10 mg/kg RS HOMIB, 20 mg/kgits
BOWSH, el Tho7. ZhonmEiz, 5
mg/kgixGHEXBRE, 5L VEVELTEBESH
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BT ENEhorz. Fi, BEIL - TIRBESHEORE
DEETHALRBEZ ENHot. S5, 20 mg/ket’
SHEOMIBITIX, RS IBHELISHEEXBEOHLNL
ZebdHol, FOM, 10 mg/kgRSENELFTIT,
H5E12ELE, FERROBRAED SN, &
B, E5UBE L UEEHMDICRTRIZ L o 7.

2. k& (Fig.1,2)

BIZHMS, HRYERSETE, BEVWTCBY
THHRBEBELOBIIAKENDEELZEZITOO N 2>
7.

3. #fEE(Fig. 3)

10 mg/kgIx SHEOHEB X 1720 me/kg ik S EE DM T
i3, RS E1BAOEBHAENIREL ML THFELRE
ZRLICH, FE0KBOBRSHEPIE, W O%ERY
BHRSHIIBVILEELREIROLON /2. —F,

EEES, RBRYWERSHEOEORHARIIHELRL,

BEEIBIIEELENIRD LN,

4, [RI&E (Table 1)

BESELAOBETIE, WThOREEHIZBVWTY
SRR R ERSHEOBICE LV ERBED LN 5
7. BIESE2ACKEETIE, HBRYWERSHOKIZBY
5 EMEPRE A B R0 b h .

5. MAFHRE (Table 2)
HEHERTEEOBRA T, 20 mg/kgfr S EOMIC
TO O OBRROERS RS NI DS, WIBEEL 3

BRYMERSBROMIIEELRERTO O o7, $7-,
BEMR TRORETIE, BB L SEOME -
MIRBDOEELRBL VA LNT-TH, HE TR R i Bk
KR, PHROKERES L YR IRNEE SO
EMAMEERDEAA, 72, BCTHAEEEORIB L

PEBRRD PO VR T7S AF U EBBOEGE TDH LR
A

6. MAE(LFIRE (Table 3)
BEHHETHORETIE, WTFhoREERIZBW
Th, MBELEBRYERASHROBIIASLEIEAD L
Nho/:. AREFERTHROE T, BRESBENSS
RETHED NN, MMOBRBEEE ICIIEEE - HE
WHERSHEOMIIAEZZRRO N2 h o7

7. RIEFRT

1) PERFRR

(1) S HARE T Bs RS

AR OBEBHA 10 mg/kg X SBOE1FI1C, B
SEDOFRLA X BEREOMWE 1 71, BRIE D /NEIEAS20 mg/kg
BSHEOMIGICBEINL:.

(2) [E{EHARHE T RERFEI5I

HROKE L FEOREERH20 mg/kg ik 5B O]
BIC, RROWES X UHE EEAD/NB LA IR ]
Bl B s h.

2) #ZHJEEH (Table 4)
BEIAMETHEHO5 mg/kell LB S5EOKT
&, CREOMHERICERELBIFA SN, 10 mg/ke
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Day of recovery period

Fig.1 Body weight changes of male rats treated orally with tetramethylammonium hydroxide in 28-day

repeat dose toxicity test
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Fig.2 Body weight changes of female rats treated orally with tetramethylammonium hydroxide in 28-day

repeat dose toxicity test
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Fig. 3 Food consumption of rats treated orally with tetramethylammonium hydroxide in 28-day repeat dose

toxicity test

DEoO#SHTIE, HNAEBICOARLZRIPEOON
7. —7, EEMERTERENFAOREEE IR, T
hbEELEREDON RS,

80

3) RIBHEFHRE (Table 5)
(1) RS RAREE T BFRE S

FE O ARG (B IR KA 20 mg/kg ¥R
SEROB2GICBE IR, B, BED v
B ESBEINSY, WFNhORR LB TEORE
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EHEBIUEEIIZETOON 2o, &8, AR
BISIREF AN MEORRE LT, FRIRRICESR
HAAGNI10 mg/kgBZSHEOHEIFITERTFHROW
Mm#As, BEICERISA SN BEOHIF TIIEED
TRHS, BREED/NELH A SN 7220 mg/kgIx S EEOMEL
BT, HMAEMOHEESENEFNEDO LN,
(2) [E{RHEARSAET PRSI
WOEROEMRME CEHS O BE L FEE I
A, xtHREE2G, HERWEARSHEIFICHEINIIN,
BREEBOMBVFEREINH, WThORR b EE
THOREFEBIUREIIEZITIODN 2o, %
B, ARMIGRENAONI-SEOBTRE LT, FEIO
FEBIUHEEEEONEEDS RO NAHEHEDLIFIT
i1, BEOBHESERBIUBELEORB TR IEE
ENh, FROKELE BREOREBTHIEASL N20
mg/ke B SHEOBIBITIE, ThildETsEELLN
LR S h e d o7z,

L

FhIAFALTrEZYLEFOFNE, 5 108
& U720 mg/kg O f & Tkl D Sprague-Dawley /7 v b
228z - ThEHIEDORS L, #0%1488O
AR % 3k 4T 7.

TOESE, 5 E6HLME, HRMERSEIIKSE
BOFRRYED SN, ZOEEL, 5% 1EBLR
WCHEHKT 52— BHOEKRTH - 7205, X5H130 LUK
W2iE, B0 10 mg/kg bl LD 5 8EB L UMD 20 mg/kg
BHBETE, R5HIEEDESREL TREINLFN
Hots. WL, FIEIAFALTUYEZTLE FUXY
FoggnksEMRBROBRHEH (50 mg/kg) TH

BEINTEY), HEWARSILLIHRBLEZONS.

WMEOBEELTIE, FFIAFATrETLE FT
F3 D02 w/vB RBHENDPHIL125E VBT LAY
HTHHI Db, BEBREOTEMHIZE 2EILELE
AoNBN, BRECKSHEBE TLpHIBIILALY

EbohnwIlhs, FOTERRLLZVWEEZ G b,

—H, FERIAFAT DY LAEITHERE AEE (B
TEREEY)THY, —WLAN) VRIEREETRY

ZEhs, HERWEOBREMERIISTHEMRICL LT,
DU TLHE L 2T S S, b B, WELSHC,

BEOHRD HWIIEBILEICEEIED b o 7.
¥/, 5 mg/kgZSHOBIFIIED ORI, 1
HOKT, HEOREDEBTALRTNE I LR,
BEMEOERIC L AEIRTIE R, BEBRECRICL
REREEZOND.

10 mg/kg G BDHS & U720 mg/kgix SEEO M T
i3, BZEEIE0BRHESEEL T L. Z0EtiZ
BEREFNTHD L HLHEBRWERSICIAbDEE
Zohbty, BEMMPOREICRENEILL, +0E
BUIBMLb O TH-/z. —F, OEHEFOHBRYE
HEEOHOBHEENBEERLL. £OREAICSVT
BARBETH L2, HRYWERSPIEICLAELEERZD

ha, 372, AEEEAORKET, HBRWERSHED
WOEREHBE RN A S RN, TOREIE, §
IROBIBHAEIZ % > T o OBHEBOEINIMNE S TLo
RN S 5.

EEHERTEHOMEERERRE LT, HEBYERK
SEOMEICROERBROBLFEONZITh, HETIHE
RAMERILE, FHAMKEES L UCFYRNKNEE
EOMINE M/MRBOREAD Y, BTIZMEBEZEEDRL D
FRFRBOHONZ, ZRLOZEIR, WTFhbiE558
R TEICIIBELOZEI 2, $7-, £BENEHE
BEROBEMEELTH AL Eh0, BEEEFHERIILL
WwWhnrtEZLNA, ZOM, MESLTMERE|FED
BREEED S L, HRELHEBHERSHELOBIEE
EOR® LN MERERERIL, SRABOEIETSH-
T2k, BEHEEOETIE, REHEERTEOAOE
ItThbh, hoMEERRE o722 5, wWing
HEBEMERSB LI UZ0BICE BEHBICEE 2 W
EleeErohs.

BEEETIE, RSYBRTHRIECLEEE»HE
WIRTEL TRA L7z, BHEEHIIBU 2 HE¥IRLC
EXBELOEEI Lo/, BIBEOL ST, F RS AF
VT rEZ ABIIMEHREETH Y, MEHOL +
TABELRABE LI LICLY, B -0rn
EEAERIL, ROTHSMEBEOEN 2RI T2 & 44
ShTshy, T/, Sy oL LTLZAD Y &
BIERAEATAZENRE SR TVAE2, ThonI b
P, SENRBTASN - EOLKMERD AL, #
BB S\ L BRE, LHOREHET, CABOK
SE LIS T 2ATOERIIL > CE U THEM» D
AP, FOHEMIIOVWTIIABEHTH S,

Zofth, HFEFREFRE L LT, H5HEE T,
20 mg/kg ¥% 5B O HE 251 C BB O (LR E {0 FER N
EHBEENH, ZOFRRIL, 5y NSz A
REEMFBETH Y, OEPERRTERORE I,
BETLHADOLATWAZ AL, HSHEETEICE
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Table 1 Urinalysis of rats treated orally with tetramethylammonium hydroxide in 28-day repeat dose toxicity test

On day 26 of administration period

On day 12 of recovery period

Dose (mg/kg) 0 5 10 20 0 20
Male
Number of animals 10 5 5 10 5 5
Volume (mL/24 hr)* 26.9+10.9 24.9+4.6 27.1+2.8 24.0£5.3 32.9+11.0 26.6+3.7
Specific gravity® 1.038+0.011 1.033+0.007 1.030+0.005 1.033+0.007 1.033+0.010  1.040%0.008
Color light yellow 10 5 5 10 5 5
Protein® + 2 1 2 0 1 0
+ 8 4 3 10 3 1
Ketone® + 5 4 3 6 3 3
+ 1 0 1 2 1 1
Occult blood" + 0 0 0 0 0 0
+ 0 0 1 0 0 0
Urobilinogen® + 10 5 5 9 5 1
+ 0 0 0 1 0 1
Concentration of electrolyte (mEq/L)*
Na 82.2+23.7 71.3+23.9 60.8+13.5 76.2+18.2 75.9+279 1034+21.8
K 176.1+£54.2 174.3+384 154.2+239 173.74+30.5 14194478 188.7+27.1
Cl 101.5+34.9 91.4+26.9 81.9+155 104.4£20.8 82.8+34.2 116.2+19.1
Excretion of electrolyte(mEq/24 hr)*
Na 200+0.22 1.75+0.60 1.62+0.27 1.77+0.39 2.27+0.22 269+0.24*
K 4.23+0.71 4.26 £0.89 41.13+0.33 1.06+0.71 4.28+0.53 1.91+0.23*
Cl 241+0.36 2.241+0.68 2.20+0.35 2441046 246042 3.04+£0.19*%
Na/K 048+0.10 0.40£0.07 0.39+0.05 0.41+0.06 0.53+0.03 0.51+0.05
Female
Number of animals 10 5 5 10 5 5
Volume (mL/24 hr)* 11.9+4.8 17.5+4.3 17.7+4.1 19.6+5.7 17.7£1.8 183+6.1
Specific gravity* 1.036+0.008 1.032+0.012 1.034+0.004 1.031+0.011 1.037+0.004 1.034+0.005
Color . light yellow 10 5 5 10 5 5
Protein® + 5 0 0 0 1 1
Ketone® + 1 0 0 1 0 1
Urobilinogen* + 9 5 5 8 5 1
+ 1 0 0 2 0 1
Concentration of electrolyte (mEq/L)*
Na 83.2+23.9 76.31+28.9 76.21+15.2 63.61214 107.6+9.3 1014+16.7
K , 200.2+41.2 172.9+61.7 181.0+17.3 162.9+49.5 187.8+15.3 177.0+23.8
Cl 100.0+28.0 88.8+39.1 98.2+4.9 88.3+30.8 1120+12.7 11.0+13.9
Excretion of electrolyte (mEq/24 hr)*
Na 1.22+043 1.26+0.43 1.384+047 1.19+041 1.90+0.27 1.79+041
K 2.93+0.81 2.83+0.75 3.16+£0.60 3.03+0.73 3.31+0.27 3.16+0.85
Ci 1.48+0.55 1.434+0.55 174040 1.66+0.57 1.98+0.31 1.88+0.61
Na/K 0414007 0.44+0.05 043+0.09 0.39+0.05 0.57+£0.04 0.57+0.03

a)Values represent mean+S.D. b) = :trace, +. slight ¢) £ :trace, +:30 mg/dL d) +:0.1 EU./dL, +:1.0E.U./dL

*: Significant difference from 0 mg/kg, p<0.05
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Table 2 Hematological examination of rats treated orally with tetramethylammonium hydroxide in 28-day
repeat dose toxicity test

End of administration period End of recovery period
Dose (mg/kg) 0 ‘ 5 10 20 0 20
Male
Number of animals 5 5 5 5 5 5
RBC(X10/mm?®) 717132 700+ 28 70035 701+40 77726 735+21*
Hemoglobin (g/dL) 14.7+04 14.8+05 14.7+06 15.0+0.6 15.2+04 151103
Hematocrit (%) 43.0+15 429+16 423+19 426*+18 446+18  135%1.1
MCV (um®) 60.0+14  614+13  605+05 60.8+12  574+0.7  59.2+0.9*
MCH((pg) 206+0.7 212%£05  21.0%+04 214+04 19.6+0.3 20.6+0.5**
MCHC (%) : 343+05  346+07 347405 352+07  34.1+08  34.7+03
Reticulocyte (%) 3.7+04 3.2+02 33+16 3.3+08 1.7+04 2.8+0.9*
Platelet ( X 10'/mm®) 103.7+£70  95.1+53 102175 102153 104.6+102 89.5+8.3*
PT(sec) 187+20 202+30 17.3%20 14.2+£12*  15.9+26 155125
APTT (sec) 21.1+14 21.0+20 204409 18420  206%20 19.3£15
WRBC (X 100/mm’) 75+23 81+15 76+31 77+20 88+23 67+8
Differential leukocyte counts (%)
Band neutrophil 0£0 00 0+0 0+0 00 00
Segmented neutrophil 15+8 65 7+4 7+5 4£2 946
Eosinophil 142 1+1 1+1 7 0zl 0+0 0+0
Basophil 0x0 0+0 00 00 0+0 0x0
Monocyte 344 2%2 2+2 21 212 5+2
Lymphocyte 81:+11 905 89+7 90+5 94+1 8616
Female
Number of animals 5 5 5 5 5 5
RBC (X 10'/mm?) 714+23 709+23 711+£27 714443 775+18 740+ 16*
Hemoglobin(g/dL; 11,9405 14.63+0.2 14.840.5 14.8+0.6 15.3+0.3 14.9+0.3*
Hemateerit (%) 412.8+14 411.5+09 429117 12.5%+1.8 M4%1.1 13.0%1.1
MCV (um®) 60.0+0.9 58.6+1.7 604118 59.6+2.5 57.3+0.9 58.1+15
MCH (pg) 209403  20.7+08  20.8+04 20.8+0.8 19.8+0.2 20.1+0.6
MCHC (%) 34.8+04 353+1.0 345105 35.0+0.7 31.6+05 M.6+0.5
Reticulocyte (%) ' 24£10 2107 2.2%09 1.9+04 24106 26104
Platelet (X 10'/mm® 88.3:£641 96.8+9.2 105.7+7.8 96.8+144 953+106 91.0+6.8
PT(sec) . 12.0+0.6 12.5+0.8 129102 12.7£05 12005 11.7+£0.5
APTT (sec) 169+14 16.3x0.7 15.0+1.6 15.7%£1.1 17.5%£1.0 15.9+0.7*
WBC (X 100/mm®*) 171x12 19+18 14x4 42+5 1547 3910
Differential leukocyte counts (%)
Band neutrophil 0+0 010 00 0+0 010 0+0
Segmented neutrophil 8+3 8+6 148 85 7+3 916
Eosinophil 1+1 1+1 1+1 0+1 01 1+1
Basophil 010 0+0 010 0+0 00 0+0
Monocyte 3x2 1%1 2%1 1x1 41+2 3+3
Lymphocyte 89+4 0+5 84+9 91+6 8914 87+8

Values represent mean+S.D.
*:Significant difference from 0 mg/kg, p<0.05
**: Significant difference from 0 mg/kg, p<0.01
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Table 3 Blood chemical examination of rats treated orally with tetramethylammonium hydroxide in 28-day repeat

dose toxicity test

End of administration period

End of recovery period

Dose (mg/kg) 0 5 10 20 0 20

Male
Number of animals 5 5 5 5 5 5
Total protein(g/dL) 52%0.2 51+0.2 53%0.2 53+0.3 55+0.1 52%0.1**
Albumin({g/dL) 3.0%0.1 3.0+0.2 3.0x02 3.2+0.1 3.2%0.1 3.1+0.1
A/G 1.36+0.13  1.37+0.21 1.30+0.12 147%0.10 1.39%+0.12 1.50+0.12
Glucose (mg/dL) 13347 125+3 1266 130+10 167+40 147+15
Total cholesterol (mg/dL) 40+4 36£6 43+6 445 46+11 406
Triglyceride (mg/dL) 11+4 42+10 413+18 37%5 418+9 50+11
BUN (mg/dL) 1743 16+2 16 4 1742 15+3 M2
Creatinine (mg/dL) 0.5+£0.0 0.5+0.1 0.6+0.1 06+0.0 0.7£0.1 06+0.1
Inorg. phos.(mg/dL) 7.5+04 74102 75203 7.3+0.6 74405 7.1405
Ca(mg/dL) 8.8+0.2 8.9+0.2 8.9+0.2 9.0+0.1 8.9+0.2 9.0+02
Na(mEg/L) 1456+0.7 145.0+0.7 144.8+03 1452406 1453+14 1451407
K{(mEq/L) 3.52£0.15 3.61%0.12 3.7_3i0.23 3.63+0.2 4.03+044 3.61£0.25
Cl{mEq/L) 1074+1.1  1072+11 1074%x13 1083£12 106.5x1.1 106305
ALP(U/L) 4153 +62 425+99 396+ 66 399+80 319+53 309449
GPT(U/L) 295 29%] 29+3 M7 30+6 30+2
GOT(U/L) 69+5 6616 61+6 67+13 707 70+6
y-GTP(U/L) 0x0 0+0 0+0 0x0 0£0 0t+0

Female
Number of animals 5 5 5 5 5 5
Total protein(g/dL) 52+0.2 54+02 5.1+%0.2 4.9+03 58+0.3 56+0.2
Albumin (g/dL) 3.2+0.1 3.3+0.1 3202 3102 3.6+0.3 34£0.2
A/G 1.58+0.11 1.66+0.14 166+0.14 1.66+0.12 161%+025 1.61+0.13
Glucose (mg/dL) 125+10 122+10 120+10 118t6 13011 11914
Total cholesterol (mg/dL) 50+4 51+6 52+13 5610 53+10 621
Triglyceride (mg/dL) 30+7 30+6 317 30+13 41x22 27x10
BUN(mg/dL) 162 19+3 16 +3 19+41 213 202
Creatinine (mg/dL) f 0.6+0 0.6+0 06+0 0610.1 0.7£0.1 0.7+0
Inorg. phos.(mg/dL) 58+0.8 6.6+0.6 58+1.0 6.3+0.2 6.0+0.7 62108
Ca(mg/dL) 8.7+0.2 8.9+0.2 86+04 8.6+0.2 9.1+£0.3 8.9+0.3
Na(mEq/L) 143.6+09 143.8+13 1445+09 144715 1442+12 1452%13
K(mEq/L) 3.26+0.19 347029 3.38+0.19 3.31%+037 4.04%031 3.89+0.35
Cl(mEq/L) 1086+0.8 108.8+13 1095+17 1095+1.2 1075%25 108.9+0.9
ALP(U/L) 259491 14+83 276 65 293452 186116 191 +42
GPT(U/L) 20+2 24+3 24+£3 2545 24+3 26+7
GOT(U/L) 62+5 5714 57+5 58+3 6418 65+14
y-GTP(U/L) 0+1 0+0 0+0 0+1 1+0 0+0

Values represent mean=+S.D.

**: Significant difference from 0 mg/kg, p<0.01
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Table 4 Organ weights of rats treated orally with tetramethylammonium hydroxide in 28-day repeat dose toxicity test

End of administration period

End of recovery period

Dose (mg/kg) 0 5 10 20 0 20
Male
Number of animals 5 5 5 5 5 5
Body weight (g) 318.7+16.9 326.1+£23.9 334.0+154 325.7+16.8 /110;5i19‘3 4124.31+30.6
Absolute organ weights (mg)
Brain 1896.4 +64.6 1916.0%82.1 1923.2+55.9 1919.2+123.1 1976.7 +62.4 1986.9+11.8
Thymus 621.5+90.5 580.8+111.9 641.3+162.3 540.3+92.1 545.74+131.1 529.6+76.4
Heart 1259.9+78.8 10864 +77.3* 1077.0£104.8%* 10M3.6+654*F 1230.1%+52.8 1254.6+117.5
Liver 10540.8+7084 992749104 10202.5+338.4 9943.1£1170.0 11831.7+963.2 12920.9+1257.9
Kidneys 2623.61475 2444.1%187.2 2449.71+168.9 24734%1915  27494+£274.7  28394+196.4
Spleen 723.7%712 669.1+111.1 670.01+127.6 653.0+127.0 755.61+68.0 881.0+111.5
Adrenal glands 58.9+12.9 45.6+52 49.6+34 55.2+7.0 55.7+3.9 51.9+58
Testes 3159.3+294.7  2942.5+1226 3030.4+1285  2949.1+1580  3223.9+395.3 3300.5+266.6
Epididymides 722.8+29.5 695.3+114 707.61+51.1 696.0+50.0 953.6+168.5 1067.5+58.9
Relative organ weights{mg/g)
Brain 5.4501+0.360 5.895+0414 5.765+0.266 5.89240.200 4.818+0.117 4.705i0.380
Thymus 1.778 +0.205 1.786+0.315 1.912+0439 1.65810.262 1.331+0.326 1.247%0.144
Heart 3.618+0.257 3.33610.188 3.223+0.255* 3.207+0.195* 2.998+0.106 2.959+0.219
Liver 30.227+1.290 30411+0.703 30.572+1.119  30461+2355  28.824+1.977  30421+1413
Kidneys 7.538+0.568 7.514+0.635 7.3371+0.456 7.591+£0.430 6.70510.707 6.69310.096
Spleen 2.08210.248 2.017+0.281 2.008+0.393 2.000+0.331 1.846+0.213 2076+0.209
Adrenal glands 0.170+0.011 0.110+0.014 0.149+0.011 0.169+0.015 0.136+0.009 0.129+0.013
Testes 9.0834:0.999 9.071+£0.917 9.086:£0.527 9.058+0.319 7.844+0.797 7.811+0.878
Epididymides 2.079+0.163 2.140+0.145 2.120£0.140 2.110+0.161 2.317+0.361 2.519+0.091
Female
Number of animals 5 5 5 5 5 5
Body weight (g) 211.7+£10.8 213.6+254 213.2+21.0 211.0+18.8 251.7+14.5 226.2+26.3
Absolute organ weights (mg) _
Brain 1805.3+70.2 1727.2+69.2 1755.5+65.6 1742.6 +92.8 1855.1+98.4 1839.6+108.9
Thymus 499.0+71.5 503.9+108.3 142.2+92.1 446.8+62.9 392.9455.3 388.9+88.2
Heart 771.3+59.3 748.41106.6 724.31+54.3 763.0+100.9 815.5+48.7 799.1+975
Liver 6499.5+2756 6351.2+11323 6120.9+8816 6595.1 +803.4 7001.4+563.2 6677.6+1024.8
Kidneys 1713.7+80.4 16494 +222.2 1550.7+72.2 1602.6 £135.1 1752.9+88.7 1657.1:£292.5
Spleen 521.8+13.2 610.0+212.5 502.5+95.5 415241+88.2 506.9+66.7 503.3+£139.3
Adrenal glands 61.5+8.7 57.3+12.2 55.0%6.1 60.1+4.3 58.8+8.7 62.7+7.8
Ovaries 87.9+12.3 84.4+17.1 77.1+£10.3 85.9+114 834177 79.8+18.6
Relative organ weights (mg/g)
Brain 8.416+0.286 8.168+0.915 8.302+0.906 8.299+0.699 7.388+0.554 8.201 +0.896
Thymus 2.32240.290 2.340+0.282 2.097+0.518 2.116+0.222 1.571+0.29 1.704£0.266
Heart 3.594+0.235 3.49810.154 3.4091+0.221 3.61610.324 3.24910.285 3.535+0.215
Liver 30.291+£0.701  29.593+2.103 28.670+2.220 31.204£1.553  27.812+1.488 29.448+1.890
Kidneys 7.9881:0.283 7.714+0.323 7.318+0.643 7.601 £0.220 6.994+0.726 7.304 +0.695
Spleen 2.438+0.175 2.799£0.710 2.344+0.240 2.133+0.264 2.030%0.386 2.195+0.375
Adrenal glands 0.285+0.028 0.267+0.036 0.258 +0.019 0.285+0.014 0.234+0.039 0.277£0.016
Ovaries 0.408+0.043 0.392+£0.037 0.364 +0.055 0.407+£0.042 0.330+0.058 0.352+0.062

Values represent mean=+S.D.

*:Significant difference from 0 mg/kg, p<0.05
**Significant difference from 0 mg/kg, p<0.01
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Table 5 Histopathological findings of rats treated orally with tetramethylammonium hydroxide in 28-day repeat

dose toxicity test
Sex Male Female
End of administration period End of rgcovery End of administration period End of rgcovew
period period
Dose (mg/kg) 0 5 10 20 0 2 0 5 10 20 0 20
Number of animals examined 5 5 5 5 5 5 5 0 0 5 0 0
(Kidney)
Eosinophilic body, + 0 0 0 0 0 2 0 0
proximal tubule + 0 0 0 2 2 1 0 0
Total 0 0 0 2 2 3 0 0
Basophilic tubule + 4 3 4 3 4 5 3 2
+ 0 0 1 0 0 0 0
Total 4 3 5 3 1 5 3 2
Cellular infiltratio_n, + 5 3 5 1 5 5 2 2
lymphocyte Total 5 3 5 4 5 5 2 2
Cyst, cortex + 0 0 0 0 0 0 0 0
+ 0 0 0 0 4} 0 1 0
Total 0 0 0 0 0 0 1 0
Cast, proteinous + 2 0 1 0 0 0 0 0
+ 0 0 0 1 0 0 0 0
Total 2 0 1 1 0 0 0 0
Number of animals examined 5 0 (] 5 0 0 5 0 0 5 0 0
(Spleen)
Deposit, pigment, + 0 0 14 0 0
brown + 5 5 5 5
Total 5 5 5 5
Hematopoiesis, + 3 1 5 3
extrameduliary + 2 0 0 1
++ 0 1 0 0
Total 5 5 5 1
(Heart)
Myocardial + 1 0 0
degeneration/ + 0 1 0 0
fibrosis Total 1 1 0 0
Number of animals examined 5 0 0 5 1 0
(Testis)
Atrophy, + 0 0 0
seminiferous tubule, + 0 0 0
unilateral ++ 0 0 0
+++ 0 0 1
Total 0 0 1
(Epididymis)
Decrease, sperm, + 0 0 0
unitateral + 0 0 0
++ 0 0 0
+++ 0 0 1
Total 0 0 1
Number of animals examined 0 4] 1 0 0 0 0 0 0 0 0 0
(Eye)
Hemorrhage, +
vitreous cavity + 1
Total 1

Grade of histopathological finding; + :very slight, +:slight, ++:moderate, +++: severe, total total of positive grade
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