& 2—5

BEAAAL S E O NAERER BB D 1F

CERE214E12H 18 H BifE)
e /N = =
%?g%g CAS No. MR Ames %@,17;E§f8 AP | Reprotox .
4-96 |[42240-73-3[2,2',3,3-F+5900-4,4-OF /T ALY O O O 1
2-140 | 75-50-3 |FUAFIILTIY O O O 77
2-186 | 75-59-2 |ThSAFILTUE=DLEROFIR O O 103
2-1065 | 79-39-0 [A44Y)LF73IR O @) 122
2-608 | 88-09-5 |2-TF/LEEER O O O 144
3-1183 | 90-02-8 [2-EROFLARUX7ILTER O O O 167
5-56 97-99-4 |ThSEROZ)LTYILTILI—IL @) @) 188
3-2259 | 101-83-7 [y vanFI LTIy O (@) 209
2-235 | 110-63-4 (1,475 CH4—L @) O O 231
3-959 | 118-79-6 |2,4,6-F)JAETT/—)L @) O O 255
3-500 | 123-07-9 |[4-TFILTx/—)L @) O O 282
2-1541 | 126-98-7 [A%#4yOo=ryjL O O O 303
22000 | 63193 [N irt s ik arezsn | © | O ° |
2-1044 | 868-77-9 [A24V)LEE2-EROFXS ITFILIATIL O (@) O 351
2-2583 | 2439-35-2 |7V IVEE2-(DAFILTFE/) TFIILIRTIL O @) O 374
2-1047 | 2867-47-2 [2-(PAFILT /) TFILAEY)Z—k O O O 396
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E N

L WEEBAETIIRNT, 22°33-T b7 7undd-UT I ) VT 2=V A F AT
BT IRER B FET HIERR 2N DL HE L.

22033-F 2 00A48-VT I ) VT =R B DBIGFIRERERMEE R
BB, RAXIFTRE (Sabmonella typhimurium) TA100 £%, TA98 £k, TA1535 £k
BI O TALS3T ¥R D ONIKEGE  (Escherichia coli) WPuwd #% - 18IRZHAER
HREITo 7.

ZORR, 2033-T NI RRAL-DT I ) VT 2 =R X VBT, 0610
~5000 pg/ L —ROWTHOAEIZBWTY, Ty MFIZury—2 (89) D
FEIDPDLT, BISIRO 2 £282 5FEFER 20 =—HOEBINIFRD b
o,

et ALY, SRBRERIC ST U2 e BRI 2R Lz,

F7o, AERERR, BB IUSRERR GBI oLy, RBREROBHRMED
MR Sz,
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KEROFRT

PIRRER oo —— ORISR O 2 FLL TN, 230, ZOEIMCAEEKE
3> BV NIFBMENTRYD BIVZREIC, BECHE L.

FEHETFEE AVREL Bl Lo Tk

14, BBRER

14.1.

14.2.

14.3.

RAERERR

#R% Figure 1~5 B X Q' Table 1, 2 12T

20337 N T RRAL-DT I VT 2 SN AF ALERETIE, -89 B BTN
+S9 MLE D\ FRORBRERIZIB T, @J%E;‘%: 0 = —HOBINIRD bz
o, Eif, -S9O BOREROBERED S VITFARU EORRIZRNT, +S9 4ED
TA100 #k33 LTV TA1537 #RDEARIZINT, RIRBEKICT T2 4ABHEEANRD L
niz.

BBt R, SERERICY L CERERERZEEICHFR L.

BRI OIS (RESRERR)

AOERBRLAREIT, —S9 ALERIS JUMSY MBRE 1T 128 ng /7 L—"M L EDFHE TSR
W RER L UBREmRROMEIBNRE SN, LA X a—T g %, -S9 0=
TIX 128~320 pg/ 7 L— F O, +S9 B TiX 128 pg/ 7 L— hUEDOAEIZB N
T, WERRERFICERD S BEREA LT, & 51T, +89 4E D 205 pg/ 7 L—
o EDO AR THEBRRROFTHB, 2000 pg/ 7' L— U EORETHBRKRON
H# AR bz,

on = —HEHARETIY, -S9O BLUMHSOMER L bz 128 ug/ T L— R EDABRTHE
BMARROFTHBR AL, SBIT, +89 ED 5000 pg/ 7 L— b AR THEIRRK
DT A REE STz,

OB LV, -S9 4D 2000 pg, 7 L— kLIS JUHS9 408D 320 pg,”

- T R EORRTIY, au=—T 7T P-OEAPTES SHWTL, BRIZLY

an=—FEFHR L
AR

#EFR% Figure 6~10 B X ' Table 3, 4 1R

2233-FT "I un44-VT I ) VT 2oV A E BT, BRERano—
BOBINIFRO bhviehole. £, RREKICXHT 2 AFREERIT, -S9 0ED
TA100 #8363 L UV TA1537 #E I 19.5 pg /7 L— R ELEDFE T, TA1535 #5366 LT TA98
BRCIE39.1 pg/ 7 L— FAEDORET, WP2owrd B5TIL 625 pg/ 71— FORRT,
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7z, +S9 4LEO TA100 ££3E LT TAL537 B Tid 1250 pg/ 71— FUUEDOBRE TSR
2y (Wil
Pt R T, RBRERICN U CIERERERLREICSR L.

BERME O HE R

SLERRALAREZ, SO MM 78.1 ng/ 7 L— FULEDRET, F7-, +S9LED 156 g
ST — MU EORETRNRIC AEE SO EHRROTEHER I, 711
¥ a—a g, -S89 B L UHS9 B DLIBRILARRI R D b BEITIEL LT
7. &b, +S9MED 39.1 pg /7' L — A EDOAETHEHRROFTHSR, 1250 ug
/7 L— A EDORETHESRR DI A58 bz,

on = —HEHRIRFCIE, —S9 X UNSI MEE & iz 78.1ug 7 L— MU EORARTH
EMARROFTHB R A B, I HIZ, +S9 4ED 2500 pg/ 7L — hAEDRETAHRA
SRR OAT SRR STk

ORI LD, +S9LHED 156 uyg /7' L— MA LD TR, an=—7+7
A P—DFEARTEY S HETL, BHEICIY o =—8EHE L.

AR GEINRER)
#ER % Figure 11~14 8 XV Table 5 1Z~F.
22033-F "I/ nudN- DT ) V7 2= A F EBREETH, W ORREK
CBWTY, BREE o =—HOEINIRD bhviehoiz. £, RRERIZTT5
EBEFAEERAIE, TA100 BRI X TN TALS37 BRTiX 250 pg/ 7L — FOBAE T, TA1535
BRI LUV TAIS #RTiX 500 ug /7L — FOHETRED bz,
Bt R E L, SRBREKICH U CTERERERCREICHR L.

HRMEONTHE (FRBR—ENRER)
SVEBREERER L OV B =—EEHARRIC BV T, BRI DT HE DRFE T R E E10IT,
mt. &) Ei}’bf£7b>o 71
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15. BEBIOWR

220°33°-T "I uudd-OT I ) VT 22V AR DBIRFRIRERS R
TR0, Ml (RAXIFT7RHE - KIFHE) AV LA rFaX—va EIck
DERIRERMBREER L. |

HA BTA v EEDBNIEREHRETHS 5000 g/ 7 L— F b B \TRBEHOAE
BrflEL2 T HEELREL, RBRETok. TOHR, 227337 b7/ nn44-
DT I VT 2N AR BT, -89 R L UNS9 EOE T ORBREKICE
W, RIETRRE IR L, 2 282 D ERER o 0 =—EOEINIERD by Tz,

b L TORBRERIT, m“ﬂ*ﬁ% AR LOARER GEIERER) |
Lv, BEREMEIHER I
- B RBS LU ROERERER T o =— 8L, Wi b SRR OERT —X
(Appendix 1) 2> B3RO EEEENTH Y, RRBSIEM 2 L2 Z &b, YR

TR CER SN b O LTS .

L,U:@a‘*%z’% LUHEHBREHTIZRBWNT, 22°33-F oz und44- P73 )Y
Tz SNV AR AR FRERER A BT AIERAN RN O LHIE L.

BB, TNETCIHRRME 22° 33 -7 7700447 2 ) VT 2= )b A X D
WT DB H N RS A BT B RSB LR TR,

BRETHL4L4-AFLER Q7T =0 2) i, ARBWTERAMEEZRL
D9 WEFREESISBEITIO L BRESN TS, &bz, MEEZAVIER
TRERBRCBHD L ORENRDH VY, [ FIRDESHIAE AV D ek R E SRR cRE
C %‘aﬁ%@“zﬁ) EbEESNTVA.

16. BEXMR :
1) IARC: TARC Monographs on the Evaluation of Carcinogenic Risks to Humans. Vol. 57:

p-271-303. International 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
(ng/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 o 14 i1 10 b 2 )0 18 t 211 15 + 310 10 k4 31]
2,2",3,3"- 8.19 89 98 97 8 12 14 14 10 13 16 20 18 10 7 8
tetrachloro- 95 + 51 11 * 310 12 + 21l 18 * 2 1 8 * 2]
4,4’ -diamino 20.5 81~ 70%* 3% 9 12 12 13 9 12 23 22 21 6% B* 6%
diphenylmethane 75 + 61[ 11 + 21 11 i 21 22 + 11L 6 T 0]
51.2 75%* 73% 70% 12* 8* 9% 14 16 13 23% 17* 21* 7* 4* 5%
73 + 31t 10 * 2 1t 14 * 2t 20 + 31t S + 2 1]
128 + 87* 82%* 87%* 8* 12* 7* 15 15 12 l6* 20* 18* 11* v6* 6%
85 + 31 9 + 31 14 + 21 18 + 211 8 + 3]
320 + 84x 73* 78%* 10* 14%* 11* 11#* 13+ le#* 24%* 20%* 23%* 8* 5% 9%
78 + 61l 12 + 2 1L 13 + 31 22 + 210 7 * 2]
800 + 86% 98%* 90* 11* 11* 11* 12* 11* 19* 20* 19* 14%* 6% 12* 6%
91 + 610 11 * (VIR TN 14 S 4 11 18 + 33t 8 o 3]
2000 + 91+ 9g9+* 80* 10%* 8% 8* 16* 12* 17+% l6* 11+ 14* 6% 6% 4%
S0 + 10 1L 9 * 111 15 + 310 14 + 311 5 + 11]
- 5000 + 86# 934 86# 6# 6# 104 12# 124 194 10# 114 o# 5# 5# 44
88 * 4]0 7 * 210 14 + 4 11 10 + 110 5 + 1]
Positive control compound AF-2 NaN; AF-2 AF-2 9-AA
Dose (pg/plate) 0.01 0.5 0.01 0.1 80
Revertant colonies 743 710 697 654 559 583 89 110 121 671 638 641 282 361 391
pexr plate [ 717 + 24 1l 599 + 49 i{ 110 + 11 J{ 650 + 18 ]J{ 345 + 56 1
NaN,: Sodium azide

Growth inhibition was cbserved.

3=+ *&E“

-2: 2-(2-Furyl) -3- (5-nitro-2-furyl)acrylamide
: Negative control (Dimethyl sulfoxide, 100 uL/plate)

: Visible precipitation was observed at the end of exposure period.
: The growth of background lawn of bacteria can't be observed by visible precipitation.

9-AA: 9-Aminoacridine hydrochloride
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Table 2. Summary data on dose-finding study of 2,2',3,3' ~tetrachloro-4,4’-diamino diphenylmethane
[Activation method : +39]
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 + 711 8 + 23 21 x 3] 22 + 21 10 + 2]
2,2",3,37- 8.19 1498 137 133 8 11 11 23 20 16 27 27 31 15 12 16
tetrachloro- 140 * 8]l 10 t 210 20 * 4 11 28 * 21 14 + 2]
4,4’ -diamino 20.5 156 143 140 S 12 9 12 14 21 26 32 33 8 17 12
diphenylmethane 146 + 91[ 10 + 21 16 + s 1l 30 + 4 1{ 12 + 5]
51.2 155 149 141 12 8 14 24 18 17 34 32 33 11 6 14
148 + 710 11 + 310 20 + 41 33 * 11l 10 + 4]
128 + 145 137 137 13 9 15 31 25 29 32 30 29 6 10 13
140 * 5 ]I 12 + 311 28 T 311 30 + 210 10 T 4]
320 + 130 121 131 11 13 12 22 21 16 30 25 23 8 10 12
127 * 6 ][ 12 * 1] 20 + 3110 26 + 4 ][ 10 * 2]
800 + 127* 134* 127* 9 10 13 18 21 20 24 31 26 7 11 9
129 + 4 11 11 * 211 20 o 211 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 + 111 28 + 21 4 + 11
5000 + 127% 135% 134%* 13 15 16 14 19 14 27 26 24 6% T* 6%
132 + 4 ][ 15 + 211 16 * 310 26 + 21 6 * 1]
Pogitive control compound 2-AA 2-AA 2-2A 2-An 2-AA
Dose (pg/plate) 1 2 10 0.5 2
Revertant colonies 1253 1177 1246 394 406 367 730 798 760 332 371 324 210 192 213
per plate [ 1225 + 42 ]I 389 x 20 1[ 762 T 33 ]I 342 * 25 1[ 205 + 11 ]

2-AA: 2-Bminoanthracene

a): Negative control (Dimethyl sulfoxide, 100 uL/plate)
* : Growth inhibition was observed.

+ : Visible precipitation was cbserved 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-4,4f-diamino diphenylmethane
[Non-activation method : -89]

Revertant colonies per plate [MeanzS.D.]

Compound Dose
(ng/plate) TA100 TA1535 WP2uvza TA98 TA1537
DMSO a) 0 113 119 109 14 18 17 31 31 22 19 26 19 7 7 9
[ 114 % 51[ 16 + 21 28 + 51 21 + 430 8 + 11
2,2',3,3'- 0.610 121 121 123 6 5 6
tetrachloro- [ 122 + 1] [ 6 + 1]
4,4’ -diamino 1.22 107 99 109 ’ 13 8 7
diphenylmethane [ 105 + 51 [ 9 + 3]
2.44 112 113 108 13 13 11 24 18 19 9 9 14
[ 111 + 310 12 + 11 [ 20 + 310 11 * 3]
4.88 109 97 104 12 16 13 30 16 20 6 6 11
[ 103 * 61l 14 * 21 [ 22 + 710 8 + 3]
9.77 84 93 99 8 7 8 18 25 18 8 12 9
[ 92 £ 8 1[ 8 + 11 [ 20 + 4 ][ 10 + 2]
19.5 106* 80* g7¥ 10 14 11 22 27 27 22 22 19 5% 6* 5%
[ 91 + 1310 12 + 210 25 * 31 21 + 2 1[ 5 + 11
39.1 70%* 68%  75* g% 9% 5% 34 23 21 18*  19% 17+ 7 4% 3%
[ 71 t 4 10 8 + 210 26 + 710 18 + 11( 5 + 2]
78.1 + . : 1a* 17%  10% 26 23 23 20%  20% 24%"
[ 14 + 4 1f 24 + 210 21 + 2]
156 + 20 23 18
[ 20 + 3]
313 + 20 25 18
[ 21 + 4]
625 + 36%  30%  26%*
[ 31 * 5 1

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
(ng/plate) TAL00 TA1535 WP2uvraA - TA98 . TA1537
Positive control compound AF-2 NaN, _AF-2 AF-2 9-AA
Dose (ng/plate) 0.01 0.5 0.01 0.1 80
Revertant colonies 639 731 644 663 605 564 127 148 12¢ 697 596 695 295 305 295
pexr plate [ 671 t 52 1[ 611 + 50 I{ 134 + 12 1[ 663 t 58 1[ 298 + 6]
AF-2: 2-(2-Furyl)-3- (5—nitro-2-fury1)acryiamide 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 diphenylmethané
[Non-activation method : +89]
Revertant colonies per plate [MeantS.D.]
Compound Dose -
(ng/plate) TA100 TA1535 WP2uvra TA98 TA1537
DMSO a) 0 114 122 119 15 11 12 26 43 36 18 32 25 19 17 16
118 + a1l 13 + 211 35 + 9 ][ 25 * 730 17 + 21
2,2',3,3"- 39.1 152 177 154
tetrachloro- : lel + 14 ]
4,4" -diamino 78.1 + 139 168 168 20 17 14
diphenylmethane 158 £ 17 1 [ 17 + 3]
156 + 120 136 138 15 16 11 33 31 36 36 30 36 10 12 18
131 + 10 i 1la t 33 33 + 311 34 + 31l 13 x 4]
313 + 149 140 148 9 9 7 21 29 30 36 33 38 10 12 13
146 t 5 1 8 T 110 27 + s1[ 36 E 3]0 12 + 21
625 + 145 147 129 11 13 14 26 27 29 25 27 31 10 13 15
140 + 10 11 13 + 211 27 + 2 1t 28 k4 310 13 + 31
1250 + 132*% 136* 139% 11 14 16 20 22 30 17 23 23 8% 8* 9%
136 £ 4 1( 14 + 31 24 + 53t 21 + 33 8 + 11
2500 + 18 18 17 20 23 32 21 22 30 5% 5* 7*
[ 18 + 1) 25 + 61l 24 * 5 ][ 6 + 11
5000 + 20 1o 18 27 26 32 24 30 23
[ 18 + 230 28 + 310 26 + 4]
Positive control compound 2-AA 2-AA 2-AA 2-ARA 2-AR
Dose {ng/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 + 108 1[ 480 + 21 ][ 873 + g ][ 484 + 40 1[ 206 + 27 1

2-AA: 2-Aminocanthracene

a): Negative control (Dimethyl sulfoxide, 100 uL/plate)
* : Growth inhibition was observed.
+ : Vigible 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 : -359]
Revertant colonies per plate [MeantS.D.]
Compound Dose
(ug/plate) TA100 TA1535 TA98 TA1537
DMSO. a) 0 99 111 96 17 15 20 19 20 19 13 10 16
[ 102 + 811 17 + 31 19 + 110 13 + 3]
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 1L 13 + 2 1 25 + 4 [ 14 t 21
3.13 101 98 112 11 8 10 22 23 16 11 10 15
[ lo4 t 7 10 +* 210 20 x 4] 12 + 3]
6.25 88 93 117 12 16 15 22 20 18 11 12 8
[ 99 t 16 1l 14 + 210 20 + 210 10 + 21
12.5 83 76 96 9 6 7 20 20 16 10 6 5
[ 85 + 10 1 7 + 210 19 + 21 7 + 3]
25.0 g2* 84* 79* 9 12 5 14 18 14 9* S5* 7*
{ 82 X 311 9 b 4 11 15 + 2 11 7 + 21
50.0 8* 9* 6* 15* 22* 16*
[ 8 + 211 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 ][ 640 + 32 1] 622 + 22 ][ 434 + 16 ]

AF-2: 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide

NaN,: Sodium azlde

a): Negative control (Dimethyl sulfoxide, 100 pL/plate)
* : Growth inhibition was observed.

9-AA: 9-Aminoacridine hydrodchloride
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Z ™

WERZRBREMHET D invito RBRRIZBNT,22°33-7 h 77 0n44-P7 3 ) V7 =
SNAF Y, REERREEFE LW DOLHEIN

220337 hFrands-OF I ) VT 2o VA Z L DREKREH R RS
BT, Fx A =— X NI AF — RO (CHL/AU #iR) % A\ /2 in vitro
LR ERREITo .

& b CHER U AIRETEMERBRE R E SO TLAEKRTHR (K3 o
EERE LD, WTNOAEEZRBAN TS, FERGBITEIEZRS S0%ARMONERE T
1%, EEOMIEREINH D 5\ NIHFHIOBIC LY, BRSNS T RRETh o .
L7eiio T, AFERICEDSNT, LEAERERR GBI 35 U7, SR
1£-S9 SLERTIT 68.6, 98.0 33 & U 140 pg/mL, [FHS9 4LER TIX 63.7, 91.0 33 LTV 130 pg/mL
DENENIBEIC OV TS L F=HB L. ZO/ER, 22°33°-7 7/ nn44-
DT ) VT =)V A S AT, SRR RS9 AR X UHS9 ALEEDV T
RWTY, B REARE BERELROOWCHMREYR) OBRIIRD Lo
7=, i

U EORERL Y, EROIEE 24 RERAERRETIX 312, 446, 637 BL U910 pg/mL
D 4 PEEIZ OV TEMSHRERE R L2, Y&t TRV TH22° 33 -F b5 /an
AH-TT X VT 2NV AE AR S B YEREE OB RIIFRD b h ol

ERFRALIRE-S9 IS I ONERHLERE 24 FFRLE DM BME ~ A h~A v

€ (MMC) 72 5 TN SRS RIS AMERDEHRBE L~ oA A7 73 F (CP)
T, TR bRAAE RS ISR L B L TR L.
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14. RBER
14.1. AR BB

1411 AEREEREMHIREVER
RBRER% Figue 1, 28X 0 Table 1, 21077
SERSRALERTE-S9 ALERRS L UNSY ALERZ: HONGERHAER 24 RIE DL TIZR
T, BERFECHINSHEEITHERSR O b, S0%HREREMEREL, ThEh 123,
459 B X1V612 pg/ml & EH SN

1412, #rHEomEs

W AERREARy, SRRSO AEEES X USEIAERYE 24 BERILERD 420~
1680 png/mL DIEEIZI\T A, 420 pg/ml S EDOEEIZRBWTABKHFRRK, X561,
1680 pg/mL LA EDBEEIZRBWTHEIRROFTHSISERO b, Fiz, SRFRLEE
+89 AVERTIX, 840~1680 pg/mL DIEFEEIZIBVNTAE, 840 pg/mL L EDEEIZHWT
BEBFRR, &0IZ, 1680 pg/mL L EDEEIZIR T RESRIROFTHMHFRD b k.

WSROI TR, SERFRLERTE-SO AL S ONERTALERE 24 BRI D 105
ug/mL Ll EDEEIC BV TIZEEHFRIR, E5IZ, 210 pg/ml S EOREIZ BT A&
BLROWTHIMRRD Dz, Fiz, ERREMEERS T, 210~1680 pg/mL D
EZBWTHARR, 210 pg/ml S EDREIZBWTHAERKRIR, SHIZ, 420 pg/ml
U EDBREIZIW T BERROFTHS RO b,

14.2. e fRRERER (8
BABEDOFEMRHETER 2 T AL~ MRTHATHERERD 50%:Ri% 2~ LI A0ER
BEWRWT, SRR T EEOMISEIREIRIO /DI, SR 24 FFRGE
TIXEEDSEIBOBD> DI DI BMBEN TE e ole. Liedi-> T, RfalkR
B (BN %9@7&@?‘5 L, FRBROEARIBR Lo
~S9 0 +89 AL 24 BfRA0E

SLERRREE | FEXTREMOEE | AQEERE | AXGMARME | AOERE | fExIAERaE
(pg/mL) FEER (%) (ugml) | FEE (%) (ng/mL) EE (%)
15.6 94.5 313 90.8 781 98.1
313 78.3 62.5 89.4 15.6 105.6
62.5 81.7 125 54.0 313 102.5
125 53.0 250 1.2 62.5 66.5
250 26 500 0.1 125 19.1

1421, HHEOHE
R AN FRRRLARY, SRR IALEREHSO ALE D 500 pg/mL DEEIZBT BB

L.
-19 -
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BRI Ty, SERERIAERED 125 pg/ml PAES & OSERTAVERER 24 BERALER
D 625 pg/mL YL EOREICBWTABHARIR, S HIT, ERFFAEE-S9 LD 250
pg/ml BB & UMER RS9 AU 500 pg/mL JEE 23V T BEILR O H# 23
S bz, Fiz, SRS EED 250 pg/mL LA EDOEEIZBWTARERD
HHBFRD bz,

REGEERR (ENRR)
FEPERINER LS9 AL

AR % Table 3 33 U Appendix 1 127779, v

2233-FT N5 70 n44-DF I ) VT 2=V A X R CORGEEIEREH
BUEEIL, 68.6, 98.0 BL TN 140 pgml TENEN 10, 1.0 BLV20%TH Y, Bkt
FREE (0.5%) & MR L BAREZREEINIIER D DAL D» o 12, [EEMHIBRD HERSEE T, 68.6,
98.0 BL U140 pg/mL TZNZFN 05, 20 BEIT1.0%TH Y, BIEFERE 05%) &
B UBRREHEINIIRED Ve o Te. Fz, BEKTE LIZHIMEEER DK T 25
&h, LEEREEITHERT ORMEIE THh 5 140 pg/ml TOHNETEREIT 464% Th-o
7=.

BT FRTT MMC CALE L7 MR G, ReaiMEEREENSEESh, oM
T 56.0% TH-o7x.

SERFEALER A SO 40

f&SR% Table 4 33 & O Appendix 2 IRY~.

2233-F hF0nds-OT ) V7 z 2 A X R CORGERERE N
HHEET, 637, 91.0 BI 130 pgml TENEIL00, 0.0 BITN15%TH Y, RS
FREE (0.5%) & bbise UBRREZREEINEERD Hviadso 7o, fEEEHRO HEBEIT, 63.7,
91.0 BIL TN 130 pgml TENRFN LS, 05 BLR05%TH Y, BB (05%) &
SEER UBARE 2R b oTz, Fin, BEIKT LIHIREEEE DR TONEEE
&h, REERFETHRET OREEE TH S 130 pg/mL TOMMIEIEZEIT 40.7% Th-o
7. .

REMESTRRE CP TRE LMl T, REMERENZEEE SN, TOHEE
E11295% TH o7,

ERTALERTE 24 REEALEE

¥R % Table 5 3 £ O Appendix 3 1279

22°33-F "5 0nd44-TT 3 ) VT =)V AR BB TORAKEEREH
BAREL, 312, 446, 637 BLUN910 pgml TERFR 15, 10, 1.0 BELT00%T
HY, BMEREE (05%) &HER UBRREREMITEED bah o7, MR
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SR, 312, 446, 63.7 BLTN9L0 pgmL TEIEI05, 05, 1.5 BXUN20%ThH
D, FRMSHIBEE (05%) &l UBIREHIINIAEAD biviessote. £7z, BERCKEL
T HRERERDIR T HIEE S, REAREITEHTOEREE THS 910 pgml T
DHINTHAZEIE 48 5% T o 7= '

WM TR MMC T LI MR O, Yo b RE NS MR SN, ZOHE
BEEIX475%Th o7z,

1434, HHEOHE
WERYE LR, WTOABEEIIRBWOTY, FTHEOHETREEITRD S
LR Tz,
FRER T SOERAE T iy, SRR ALEREE-S9 A D 98.0 pg/mL LA b, FERERIAERTEFSO A0
HD 91.0 pg/mL LA 35 L USERALEREE 24 FREAERD 63.7 ng/mL L EDOWEIZIWTH
EHFR OIS DR b,

221 -
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15. ZBEB XU
dxg%?%ﬁauuALVTi/97;:Wf&y@%éW£ﬁﬁ%%%ﬁﬁﬁ
DI, F A =R DA Z — R OBHESHIIAE (CHL/IU 1) % A\ Nz invitro
Yuta R RER A EHE LT
SR AR S9 AU, [FHS9 A0/ B DNCERAMERY: 24 BERRANEE UL, MBS
% 50%LL_ EHIEIT DIBE T THRET L.

EORER, 220337 h T 044-UT X ) VT 2oV A B BT, SR
ANERVE-S9 MBI L ORHSY MEOWTHIZBWT S, REAKREREOFREE T, B
XTREE L A OELT L, PHRREARYE FERF2DOCRNES) OBRIEIR
O BT,

SRR VTR S W SN 2 & 0o, S 24 FERIMMEE D Yutafk
DEEZER L. ZORE, WTNORER TR LEFRE OFEFILRD &
Nighotr.

FRPERTIRIS K OBMER IR TOREARFIHIMERT, WThbERT—F (Appendix
4) HHRDIEEENTHY, RBBIEEERE L 2 & 0h, SRABRITE/;
SEThR I LS.

P EOHEBERD D, YUEEBREHFTIZRBWNT, 2,2°33-FT hF77un44-07 3 )
DTz AR OISR B AR B BRI L Shk.

RIS, INETIHBIML 2,233 -7 F 77004 8-07 I ) U7 2 =)V A Z AT
VT DRREE R B U R A BT B3I ZE B TL R,

HERETHD 44 AFL LR Q77 =02) 1%, ANCBWTERAMEETRL
D) WEFEEEFIXEI IO LNGESN WA, SbiL, HMEEAVIER
EERBR BN L OMERD Y, IFIMEDOHEMIEE AV A REREERR THRME
BEHERTAIZ L bBESNTVA.

16. ZE3R
1) IARC: IARC Monographs on the Evaluation of Carcinogenic Risks to Humans. Vol. 57:

p.271-303. International 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.
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‘Table 1. Results of growth inhibition test of 2,2',3,3’-tetrachloro-4,4’-diamino diphenylmethane )
[Short-term treatment]

[Short-term treatment : -S9] ) [Short-term treatment : +S9]
Relative Relative
Compound Conc. (pg/ml)  cell growth [ Mean ] Compound Conc. (ug/wmL) cell growth { Mean
(%) (%)
DMSO a) 0 100.0 [ 100.0 ] DMSO a) 0 100.0 [ 100.0 ]
100.0 ’ 100.0 -
2,27,3,3'- 26.3 78.0 . 82.7 1 2,2',3,3"- 26.3 79.0 { 82.91
Tetrachloro- 87.3 Tetrachloro- . 86.7
4,4’ -diamino 4,4' -diamino
diphenylmethane 52.5 104.5 [ 98.1] diphenylmethane 52.5 91.4 [ 88.5 1]
91.6 85.5
105 d) 70.3 [ 71.5 1 105 78.7 [ 84.9 ]
72.7 91.0
210 d) 2.0 [ 4.6 ] 210 d) 48.2 [ 45.5 1
7.2 42.8
420 d) 20.1 [ 12.6 ] 420 d) 46.9 [ 50.4 1
5.1 53.8
840 4) 15,7 [ 8.2 : 840 d) 41.0 [ 43.2]
0.7 45.3
1680 d) 12.5 { 10.0 ) 1680 d) 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 : -89} --- 123 pg/mL
[Short-term treatment : +S9] --- 459 pg/mL

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

[Continuous treatment]

Exp. No. 9892(115-211)

-tetrachloro-4,4" -diamino diphenylmethane

[Continuous treatment 24 h]
: Relative
Compound Conc. (pg/mL) cell growth [ Mean 1
: (%)
DMSO a) 0 100.0 [ 100.0 1
100.0
3,37~ 26.3 86.2 [ 72.7 ]
Tetrachloro- 59.1
4,4' -diamino
diphenylmethane 52.5 58.5 [ 57.0]
55.5
105 d) 43.0 [ 39.7 ]
36.3
210 d) 3.8 [ 10.3 1}
16.7
420 d) 0.0 [ 0.0]
0.0
840 d) 1.1 [ 0.6 1
g.0
1680 d) 11.2 [ 13.3 ]
' 15.4
3‘360 d) 18.6 [ 11.1 ]
3.5

Fifty % growth inhibition concentration was as follows:

[Continuous treatment

: 24 hl

--- 61.2 pg/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 3. Chromosome aberration test in CHL cells treated with 2,2',3,3' -tetrachloro-4,4’-diamino diphenylmethane
(additional study) [Short-term treatment : -53]
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 6 100.0 200 1 1 0 0 0 o 1 ( 0.5) 200 1 { o0.5)
\2,2',3,3'- 68.6 6 78.8 200 1 0o 2 0 0 o 2 ( 1.0) 200 1 { 0.5)
Tetrachloro-
4,4’ -diamino 98.0 d) 6 61.1 200 1 0 2 0 0 o 2 ( 1.0) 200 4 ( 2.0)
diphenylmethane
140 d4) - 6 46.4 200 1 1 3 0 0 0 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): Positive control:Mitomycin C

d) : Visible precipitation was observed at the end of treatment period.



Exp. No. 9892(115-211)

Table 4. Chromosome aberration test in CHL cells treated with 2,27,3,3’-tetrachloro-4,4’-diamino diphenylmethane
(additional study) [Short-term treatwent : +S9]

_ Relative Numbexr 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 0 ] 1 0 0 0 1 ( 0.5) 200 1 ( 0.5)
2,2’ ,3,3"~ 63.7 6 84.2 200 0 0 0 0 0 0 0 ( 0.0) 200 3 ( 1.5)
Tetrachloro- :
4,4" -d;'l.amino 91.0 d) 6 76.4 200 0 0 0 0 0 0 0 ( 0.0) 200 1 { 0.5)
diphenylmethane
130 4) 6 40.7 200 0 0 3 0 0 0 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 0 ( 0.0)‘

-OE-
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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:Cyclophosphamide

d) : Visible precipitation was observed at the end of treatment period.



