E¥2—4

BFLEMEOANEREZEZICET L1EHR

(FR215%10A 23 B BHfE)
EHLT casno. B HEB4 . HEXES =
EIREALERAR 1
2-483 | 123-63-7 | /INST7EFPILTFER FEAEEHR 7
28 AR 5 H R 14
BIREAREEAER 82
4-1531 |31127-54-5| 2,3,4,4-Th5ERAFIALYTIT/Y 2EAREEHR 92
RiE#RS - EREFRESEH SRR 116
R2EAREREHR 215
5-1037 | 108-80-5 | /Y7 XILEE RERE - ERERXESMHAFR 219
OECD/HPVIAYS LI HFHE S & 250

(SIDS Initial Assessment Report)
3442 | 88733 | oymm=RARIAEY G105 Inial Asscssment hegort. |
2-163 | 112-24-3 | FYIFLUTIS3Y ?S'Elgg/::ig lj;nsiifn?iﬂigf)% 414




FSTERT AT ERORBTERERSREOTELTDSD, HELAOIERERERRA
Bow EHL . REEORR LRI, | |

BREEELLT, Salmonella typhimurium TA100, TA1535, TA98, TA1537 8L} Escherichia coli
WP2 uvrA &I, FL A Fa—alARIL D, 59 mix FFE TRIUEFET TRR2 T,

FESR RS 50.0, 150, 500, 1500 3L TR 5000 pg/plate ® 5 FHBIZREL TfTo/blb, 59
mix JEAFLE TR LOMEEE F2b. HWe  PROBRERICE, ChEFRBREROL T, B
Bon=—# ik, BV PhoRBEICE T, 59 mix OF EZHHDLT, BRHERED 2 1%
EA B &2 58INiIXRRD b iaioTt,

INBORERICESE, TATOREBE TREAEE 5000 pg/plate LLA 2T 5 FAR(G13~
5000 ng/plate) ZF EU CTARER | BLOERER [ 2177, £OREE. %b‘fcﬁéfoﬁﬁ‘%&:i’s
VT, S9 mix DFEIZHINDLT, RRIEXTRED 2 (52l L&RDE Ran——EOFMIRO L2
hote,

LAEDRERNS, RS7 M ATERE, AWERBRRIEBW CHETFERERBTRIERZF LY
W (ReE) BHIELR,

HREER

RETEMNTATFEFORETERERBRE (ERRHE) 0 FELHRHEL ., TLEFMOTE L
FHIEDIT AT EMNT AT RSV THIEZ AV 2 ERBRERBRE LA FaX—ay
BOCIYERLE,

HBRAIRI L GLP

ORI, (FRCEDEECRIBRBROFECOWTI(ER 15 4 11 A 21 B XA
% 1121002 &, F25K 15-11-13 BB 2 5, RREFEE 031121002 5, —HKE FRI7TE4 71
B)BXUTOECD {bEMERBRIEN ARTAY 4T/ MEE RV ERERERRBRI (1997 F£ 7 B
21 B A L, (EFEWR GLPI (FRR 154E 11 A 21 B, 3X&FE5E 1121003 B, ¥k 15-11-17
BURSE 3 5. RIREFESE 031121004 5, BRUWIE FR 17464 5 | B)2BTFLUCERLE,



B43ZLELT, 2B, BRT—#1L. 2005 FEICEHL & RBROBRMES BER L OBk RE

*

&L= (Appendix 3),

1. BRORT

HRORRIL, & % OFRCBY HERan=—EORPNEL T OTHIES SO ERELRL
Teo Ee. THERACCRR—RISEREERLE, £, RWEICH RT3 L OEEE
ERBOLNIE A, TOERRTHILELE,

8. HIE

FVWE s BORREEDOSS, 1 B _LOBREE D 59 mix FETFE FHBUE S9 mix 777E Tz T,
PBRWEEEFITHIERLICBITAEEan=—HOEHES. e BiED 2 FLL i,
D0, EOWIN A REFEHLWITBREREDONHEIC, FRBRRICBWTRETFERE
EBREEE T8 (B LUETR LU, 28, B ROUEICHE 2N TR Vabol,

FRTIENTEEMRBOEREICEELZREFETRVOHIBREUVERE BRI DA
Motz

KRB Pz, [P RITBENTELRIST-RROEEEICHELRIETRVOLIFER U
BREHEBICED o e m k13T,

BRER

1. BERERR

RIFERNT LFERIZDNT, 50.0, 150, 500, 1500 31Tk 5000 pg/plate 0 5 B O REREL
THBRERBRETT (Table 1), TORR. AVENTLOREEICBO T AFHERRDS
highotz, HBRWEIZBHFE T2, S9 nix FEETBIUGEET LI, Ay ho A
B ThRD BT, |

ERao=—fgid, AOcTROBEBEICINTh, 59 mix DFRIZODPHET, R RED
2 5Bl L2 B BANIXERD B o7, |

P EDRERN D, ARBRICBIAEEARE., T XTORER T 5000 pg/plate L7,



2. ARABR | |
5 Fi &% 5000 pg/plate 2L Atk 2 C 5 A (313~5000 pg/plate) ZRXEL T 2 [MDOARER (A
RBR 1 BIUARER [1) 2177 (Tables 2, 3 LU Figures 1, 2), FORER, 2 FIOFRRBRLBIC,
FAVENTRORERICBN T AT RERBDONEN -7, BRWH B RT 5B, 59
mix FEFET BICFETELI, BVicn$ho BRICBOThEbbhiboT,
EEoo——#d, 2 EOFRRBRELIC, AV TROBREBEICBYVTh, SO mix DFEITHD
DHT. BHEXTRIED 2 52 LERDEIMIIR D LN T,

FATORRICBOT, BB A EOHRDETMIEBL $9 mix ~OREOBAZRDHAR
Peote, Fl. WFHOREEIB LB ERHER R ORE T EALRBRERRESh., Bk
SHRAEES ORI, Lbic% B 7 — S O TSI (PR £ 3 X SHERE) Choks bhs
b, KRBRROH SRS,

RNSTENTAFERIEOVTHE, ST CRMILIET v =X~ AR S — I
B 65 B SRR (AR5 - G-05-087) T, M BE BB RBBLL TS, B, WY
B-Cib 1,3,5-trimethylbenzene {2-0V TR 2 AT BB . Hets h R M BUBRILICIRHE DRE LA
BESNTNB Y,

LA EDRERICESE, ST EM ATERE, AWERBRRICBWCHEFRALRBRNEEE
L7 (Bff) LB LT,

SE M

1)  Matsushima, T., Sugimura, T., Nagao, M., Yahagi, T., Shirai, A., Sawamura, M.: Factors
modulating mutagenicity in microbial tests. in “Short-term Test Systems for Detecting
Carcinogens” Norpoth, K. H., Garner, R. C. eds., Springer, Berlin—-Heidelberg-New York
(1980) pp. 273-285

2) Maron, D. M., Ames, B. N.: Revised methods for the Salmonella mutagenicity test. Mutation
Research 113: 173-215 (1983)

3) Green, M. H. L.: Mutagen testing using Trp* reversion in Escherichia coli. In “Handbook of

®



Table 1 Cytotoxicity of 2,4,6-trimethyl-1,3,5-trioxane in bacteria
With (+) or Test substance Number of revertants (number of colonies / plate, Mean £ §.D.)
withownt {-) dose Base - pair substitution type Frameshift type
9 mix {ng/ plate) TA100 TA1535 WP2 uvrAd TAS8 TA1537
0 148 126 124 9 10 2] 32 38 17 27 15 9 4 8
( 133+ 13) { 8 2) ( 30 = %) 20 = 6 ) 7+ 3)
50.0 156 14 25 17 L
S9 mix 150 133 5 19 19 3
(] 500 149 7 24 22 s
1500 160 14 18 20 7
5000 146 12 31 13 3
0 152 121 127 9 12 10 36 43 43 B3 m 20 17 19 11 "),
( 133z 16 ) ( 10z 2) ( 41+ 4 ) {( 22+ 2) 16 + 4)"
50.0 157 11 36 34 20
$9 mix 150 167 10 26 26 10
- 500 156 1 32 27 20
1500 143 10 38 24 13
5000 155 18 45 27 16
Positive Chemical AF-2 SA AF-2 AF-2 DAA
control Dose (g / plate) 0.01 0.5 0.01 0.1 80
SO mix (-} [Number of 437 439 417 561 598 561 130 102 127 317 401 400 542 - 449 309
colonies / plate ( $B1:x 12) ( 573 21) ( 120+ 15) 373+ 48 ) 4332 117 ) -
Positive  {Chemical Bfa]P 244 2AA Bla]P Bfa]p Q
control Dose (ug/ plate) 5 2 10 5 5 »
89 mix (+) |Number of 1281 1086 1099 277 289 306 562 573 551 294 284 276 170 170 132
colonies / plate ( 1155+ 109 ) ( 291 15 ) ( 562x 11 ) 285 * 9 ) 1574+ 22 )

Negativé control, Water for injection JP
As the purity of the test substance was 88.5%, dose levels were adjusted for purity.

This test substance contained 11,2% acetaldehyde as impurity.
AF-2, 2-(2-Furyl)-3-(S-nitro-2-furylacrylamide; SA, Sodium azide; 9AA, 9-Aminoacridine;, B{alP, Benzo]alpyrene; 2AA, 2-Aminoanthracene
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Table 2 Mutagenicity of 2,4,6-trimethyl-1,3,5-trioxane in bacteria ()

With (+) or Test substance Number of revertants (number of colonies / plate, Mean + §.D.)
without (=) dose Base - pair substitution type Frameshifi type
S9 mix (ug/ plate) TAL00 TA1535 WP2 uvrd TA98 TA1537
0 114 131 126 9 12 12 28 28 24 35 22 24 7 5 5
( 124+ 2) ( 11+ 2) (27 2) ( 27+ 7)) ( 6+ 1)
313 118 100 110 14 8 14 29 19 29 23 21 27 14 5 8
) ( 109 9 ( 12 3) ( 26 6 ) ( 24+ 3 ( 9% 5)
S9 mix 625 94 109 118 12 11 16 27 24 24 33 22 30 10 7 5
( 107+ 12 ( 13z  3) ( 25 2 ( 28 6) ( 7% 3
O] 1250 108 105 92 13 13 15 30 26 24 33 30 19 7 1 8
( 102  9) ( 14z 1) ( 27z 3 ( 272 1) ( 9% 2)
2500 123 121 129 8 13 13 30 24 24 28 28 29 4 7 4
( 124+ 4 3 ( 11 & 3 ) {( 26 3) {28+ 1) ( Sz 2 )
‘5000 127 132 130 14 13 16 23 29 27 18 20 27 10 6 5
( 130 £ 3) ( 14z 2) ( 26z 3) ( 224 5) { 7 & 3)
0 0 134 122 107 12 15 8 31 38 28 30 27 30 15 13 9
( 121 14 ) ( 12& 4 ( 32+  5) ( 292 2) ( 12+ 3
313 152 135 139 9 13 14 30 29 26 29 28 33 14 6 10
{ 142+ 2) ( 12« 3) (28 2 ( 30z 3 ) ( 0 4 )
59 mix 625 134 150 146 8 3 2 19 25 29 30 39 26 13 19 14
( 143+ 8 ( 8% 1) ( 24 S5 ( 32 7)) ( 153 3
) 1250 138 160 125 7 7 10 35 26 33 34 33 34 13 14 12
( 141+ 18 ) ( 8+ 2) ( 31+ 5 ( 34z 1) ( 132 1)
2500 139 123 127 9 11 8 27 49 45 25 31 35 14 11 13
( 130 8 ) ( 9+ 23 (402 12) ( 36 5 ( 13z 2)
5000 127 117 152 5 8 15 33 33 34 29 31 . 33 10 16 14
( 1322 18) ( 9 5) ( 33z 1) ( 31z 2) ( 132 3)
Positive Chemical AF-2 SA AF-2 AF-2 9AA
control Dose (pg/ plate) 0.01 0.5 0.01 0.1 80
S9mix () |{Numberof 443 449 457 | 443 445 451 95 91 84 468 453 495 226 314 266
celonies / plate ( 450+ 7)) ( 446 % 4 ) ( 9= 6 ) ( 472+ 21 ) ( 269+ 44 )
Ousilive Chemical Balp 2AA 2AA BfalP Bla]P
control Dose (yg / plate) 5 2 10 5 5
S9 mix (+) |Number of 1148 - 1083 1069 297 300 259 510 573 529 296 321 298 116 137 136
colonies / plate (1100 42 ) ( 285+ 23 ) ( 537+ 32) ( 305+ 14 ) ( 130z 12)

Negative control, Water for injection JP

As the purity of the test substance was 88.5%, dose levels were adjusted for purity.

This test substance contained 11.2% acetaldehyde as impurity.

AF-2, 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide; SA, Sodium azide;SAA, 9-Aminoacridine; B[a]P, Benzo[a}pyrene; 2AA, 2-Aminoanthracens
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Table 3 Mutagenicity of 2,4,6-trimethyl-1,3,5-trioxane in bacteria (II)

With (+)or | Test substance Number of revertants (number of colonies / piate, Mean + §.D.)
without (-) dose Base - pair substitution type Frameshift type
9 mix (ug/ plate) TA100 TA1535 WP2 1174 TA98 TA1537
V] 137 134 138 s 15 8 40 37 39 22 16 27 8- 7 6
136 2) ( 9% 3 ( 39z 2 2+ 6) ( 7+ 1)
313 123 150 123 10 12 12 33 22 34 20 25 22 7 7 10
132+ 16 ) ( 1+ 1) ( 30 7)) 2 3 ( 8% 2
S9 mix 625 145 134 145 8 8 17 36 42 ’ 44 28 17 32 6 6 1]
1412 63 ( i1x S ) (4% 4) 26+ 8 ) ( 8  3)
o 1250 140 107 m8 .| 11 7 s | 4 3 36| 2 20 27| 6 9 6
122+ 17) ( 8+ 3) ( 38+ 4) 2kB: 4 ( 71+ _2)
2500 134 120 108 16 12 i0 38 43 36 23 16 22 2 4 8
120 13 ) ( 13x 3 ( 39% 4 20+ 4) ( 5% 3
5000 122 121 123 9 11 10 47 49 45 30 27 26 11 9 11
1225 1) ( 10+ 1) ( 47 2 28 2) ( 10z 1)
0 137 148 148 16 13 8 47 36 38 28 32 25 i5 14 14 \
44 6yl (12 a4yl ¢ 40z 6) 28 4] (1= 1)
313 165 141 142 5 12 21 36 24 39 34 32 34 8 18 20
' 149+ 14 ) ( 13+ 8 ( 33 8) 33 1) ( 15% &)
89 mix 625 130 139 126 8 9 7 37 31 46 18 25 32 12 12 13
132 & 7 ({ 8= 1) ( 38+ 8 ) 25 & 7)) ( 12+ 1)
+) 1250 126 163 124 15 14 14 32 30 44 34 22 32 8 i6 12
138+ 22 ) ( 14+ 1) ( 35  8) 29 6) ( 12 4)
2500 141 153 128 4 10 10 43 39 42 33 22 33 1q 14 17
41+ 13 ) (. Bx 3 ) ( 41 2) 29 & 6) ( 14 4)
5000 152 118 112 11 12 18 49 33 36 28 26 31 16 16 13
1272 22 ) ( 4+ 4 ( 392 9) 2% 3 ) ( 152 2)
Postiive Chemical AF-2 SA AF-2 AF-2 9AA
control Dose (ug/ plate) 0.01 - 0.5 0.01 0.1 30
S9 mix (-) - {Number of 438 432 470 477 466 4938 113 110 116 484 504 582 486 430 446
colonies / plate 47+ 20 ) ( 480+ 16 ) ( 113« 3) 523+ 52 ) { 471+ 22 ) X
Positive  |Chemical Bla]P 244 284 Ba]P_ BlalP ’
contro} Dose (ug/ plate) 5 2 - 10 3 3
89 mix (+) [Number of 1132 1099 1114 364 323 290 576 538 574 | 317 275 281 153 150 184
colonies / plate (115 17 ) ( 326+ 37) ( 563 21) 291+ 23 ) ( 162% 19)

Negative conirol, Water for injection JP
As the purity of the test substance was 88.5%, dose levels were adjusted for purity.
This test substance contained 11.2% acetaldehyde as impurity.
AF-2, 2-(2-Furyl)-3-(S-nitro-2-furyl)acrylamide; SA, Sodium azide; 9AA, 9-Aminoacridine; B(a}P, Benzo{a]pyrene; 2AA, 2-Aminoanthracene
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RITENT VT ERDF v A ==K NARF— MR MR (CHL/IU #BR3) 2 AV DR A GAER
RREERL, TORGEREFEEERILE,

FBREDIDICEB U HREEMFRROBRLZL LT, EIFHAE ukif%’)ﬁrﬁz&&ﬂ&ﬁ‘
% S9 mix FEFFAE F B LV SY mix FETLHIZ 10 mmol/L(1.3 mg/mL) &L, 22tk 2 CE 4 B DOEE
HEREL. REARERREERL,

fﬁﬂ%ﬁihi@%@?&@#ﬁ%&%kkuT@ﬁ@)‘d&ﬁ%&?ﬁb i‘.fééﬁ:ﬁ*ﬁ%zﬁom

S9 mix FETFTE T DERFFLE :0.33, 0.65, 1.3 mg/mL

S9 mix TF(E T DO RFHI 4138 :0.33, 0.65, 1.3 mg/mL

ZOFERE. S9 mix FEET CHEMBABLEBBEMICIVWCOLBERELE T 5MRDFsT
PENCA BB (B 5.5%) BROON., FHEMERELFE L 2o, THLISMNI, S9 mix JEFE
TRIVFEET CERMABLENWTIOREFICEBVWTOVEERELE T MR B I UE R
JADOFHFHICE BREMIBO N2k,

SERF AR CIX AL RN B LN R0 2 inh, EMAEL RS ERABRES
10 mmol/L (1.3 mg/mL) &L, A 2 TEF 5 BYREDMEBEEE L C 24 BRI LD Yo b R
HEHBREITo,

MR R X O BHER DR R LU U TOBBHRBLIEL, REAMFETork,

24 IR EGEALEE : 0.33, 0.65, 1.3 mg/mL

ZOFRER. 24 FERPERLEL - ERERICRBVWTRAKOEREEH T I M 20
BTN (B :56.5%) L, BMAEREL A B o7, BEEMRIC VWX, WIhoBER
BV THOHRHEMICE BREMIFRD oo Tk,

BEDISC, MBEONRTTEIN AT CABLULEE . REROMEREPFERENTS,
4 BIOBBRI A ST TR VT ERE, RifiéL T, 0.03 mg/mL BA_EDBEE CHRAKDEER
BEFRTIEBHDNTNBTEN ATERE 1LABATYWS, LIehioT, 5 EELNHERTE
Bit, TN ATFeNIIOER EPFRENTRELELONS, 4

SLEDRERLIY, ARBRICAVW T T N AT R, AREBR STV YT CHL/IU Ml g e,
ERELBR TN, TR ThHBT NI A TFERCEIVEREIN L TTREEDL S X bhiz,

SHEER

OECD SR LEMRERZLHARICHRIBEREFRO—RULLT, “FT N AT EFORAK
REBRIEMETMT D0, CHL/IU Moz AV 2 REFRERRERMLI,



EARZART FR(BONLD T OANBSICRBRE S, 2 FESBIVRIAFESETA) LICHETL,
FDEERELT, 1 T4vd2bih 6 MORTANEREERLE,

YEBIU T AT AVIE A% 3 vold AYHR (pH 6.8 @ 1/15 mol/L U BIR SR CARAS) THRaR,
AREATTTWTRELE, '

8. WeAfkHT |

RAEESTEILL, 1 RO T 4o 2pbBoN | OFAZRAVT, BREOEWENOHIHIE
$ (500 HBBR/BA) ZoHrLic, 056 RS EBEERLUIB ST A AT ARGELHINL, $ix,
EADIODHH FTRER DR HMEB DG EIIITOREER LT, Sl RERERS
WETBILELE, .

FAvva | BHLRONIRTANEA 4 ik, 4 \OBRBRE BTN TNRBEREOHPHRVR
HECHHTLIE, @ ERIUERY, OBl TORWSEGTEIGEEL. 1 Bz 200 18 (100 485
/T4y =, 25 HRR/BERE) O P HIMRE (Re e hEi: 23~ 27 ) IOV TSR B ORI %,
1 #£&:7= 800 18 (400 IR/ T 1w =, 100 FIAR/HREEE) O4 P HHIRIZ DV TS EE MR (i
Aggds 38 ALLL)DEERA, TOFRIESWTREREEF oML FHEMRoHR RS
KT,

Fro 7 BIUHIBERREEREOS B, AARELZREFRZS -WILBPRBRLSBS Vick
BB E ST ol e S RIE LD IR AR ZX v 7| THLL LIBDISV b D 2]
BreEBEL, Fry T I OV TUHEIEREFREOHBITIZZW RV ILELE,

REAEOWMERE Xro7 2R 28 5 XUOEEEMIEO HEEKIC oW T, Bt
LB B AV R L O BRBERT CL Z 4o v —DEBEREREE ? (p<0.01, AR ICLVEE
EREEFRBLUL, Tk, BEZ0RDONFABEHIZONWTCITZF0O AREEEIZONTarJy.
TSP o UDMRMERIE Y (0<0.01, F )RR TBILELE, ThEDRERREBELL, Eins
HIZRELR DL OB E MR TR B R R R B RIEOTMEER AN T, |

FRIDEHNTEEM-HBROEFEECHEERIET RV OHIFEER USRI EFICEHE
otz

ARBEB T[T RT BN TERP T RROEREICEBERE TRV OHLIHFRR VR
BREEHF IR0 Il 113k 0T,

HEREELER
AEREDEDICEBUBREEMGRROBREb LI, Atk 2 TUTORERLREL, &

BERABIC LRt ERERREER L,
S9 mix FEFETE T DERERIALEE 0,16, 0.33, 0.65, 1.3 mg/mL
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- S9 mix TF1E T DEIFHLER 0.16, 0.33, 0.65, 1.3 mg/mL
2B, WEROFELARCTHRELER, WThOLAEBICEW OHDESRRPICTHERIIEDOh

oz,
LB ST EL LREL - S FERO SRR, BIENEHEZUTOI IR EL, R
BRI EIT o7,

S9 mix FETFAE T DEMFHIALEE :0.33, 0.65, 1.3 mg/mL

S9 mix FF7E FOFERF[HE] L3 0.33, 0.65, 1.3 mg/mL

LB R HTORERE. SO mix FEFEET CENMAEL-ES ., HBER (1.3 mg/mL) IZBWTOL
SR ETF T 5RO ER0ICE B (HER2R:5.5%) RO oI, BRAMEREOERLER
Ligole, TREASMT, #EERE A T MR L USRI O A H B 2R bhino
7o (Table 1), _

S9 mix FFET CEARRMBLIEHE I, WIhOREHICBOTHWVREREE2F A/
OB HARB D BB 2008 B3 330D bV 72 (Table 2),

LLEDISIT, $9 mix HFE T RBIUFET CEMHLELRE . PO RBERREIBELNE
DrofeZ b, HIBEHETEMGRBRE R L L LIC U T OMRER (A 2) Z507T, 24 FERTERARIZLS
Bt R RN RBEEMLUT,

24 FEREEfEALHE : 0.081, 0.16, 0.33, 0.65, 1.3 mg/mL

P KA E bEB L S REBOATHRLb LI BERNRBEUTOI IR EL, B
B EITo,

24 WEIEHEALER 0,33, 0.65, 1.3 mg/mL |

AT OR R, 24 FFEERTAE LB R B R (1.3 me/mL) CHERE LA T5MAORETE
HOW A BN (HIBLSR £ 56.5%) B3RO O, BMMERELE B LR-Te, Thsi, MEREEH
F BRI S USROS A A B RBIEERD bhirs o7 (Table 3),

- BHERREBIELN S9 mix FEFET OERMLER L O 24 RS LEIC L T D20l Y%K
BielA, FTH 5.3 mg/mL BLU 0.67 mg/mL L7207,

2B, YRR CTERLIE G TN ATERIZ W, REHELTT N AT RS 11.2%8
FN TS, TEMATERIE S9 mix FEFET CEMHBAELEEEBLCERLELZEE . 0.03
mg/mL P\ EDMWEET 1652 EOMIUTREAOEEREEHBRTIENEE Y3 T B, SEH
Mk ROBLNTE 1.3 mg/mL I3, SIEBE LRV 1.47 mg/mL THY, ZOEDT R AFERO#
Eid 0.16 mg/mL LHEESN. RWE THHTFTENT AT LR TR T CHET ENTAT
ERBREEOEEREELFRUAEEL T 2IELLNS,

REGTENTAFTERIZOWTIL, SRR TERL-MELZAVWAERERLTERAR GRES:
M-05-132) CIRECERBBON TS, T, VEVRIZATNVEOHES LT 1,3,5-trimethyl-
benzene WL T3 IR ERAL ERB., AEARERBRLLICEBEOERBHE YSh T3,

B BRI &L TRV V2 MMC 1, S9 mix FETFFE T DERFRIAIETS LT 24 e REFAAIRIZ IS U

6
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TREEOERERELFHEHL (Tables 1, 3), CPIERFFILE®D SO mix TFIET iy VCRELDOHEE
REEFHLI (Table 2), TRODOBHERROEOFER LY, ARRAORML P HERSNI,

U EDFERID, ARV T T RN AT ERIIAFRBRBREMFIC YT CHL/IU fHfgicie,
ﬁiiﬁéﬁ%ﬁ‘éﬁi ZHNITHS THET M AT ERIZXDF RSN TRRED B L bhi,

B30

1) BAREEERZS BHIBHRRLOPRE [LEWHEICLZREERETIIR), IAEE,
I (1988)

2) EF 5 R:TEM-RBHT —FOREEN, FHATRICIZT S u—F |, FAT T AME, B
F(1987)

3) EFHA Ih, KR R TEERREE 14, EERRT —ZOREARIT], BMAEME, FT
(1992) ’

4) HRBERE B RARRERRT £, RS- T4 —, K, pp.19-20(1999)

5) HERBMEHE BiE RaFRERBRT 4L, RS- 7 A 2—, EHK, p.27(1999)

6) ARBHEHE Eis REKRERRT —2&, XSt 7 (- 3—, K, p.517(1999)
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Tablel Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2,4,6-trimethyl-1,3,5-trioxane (PAA) for 6 h without 89 mix

Concen- 2 89 Time of Concurrent? Mitotic?  Number N al ab . Number of cells with Number
Group tration mix  exposure cell growth  index of cells umber of structucal aberrations Others ¥ aberrations f polyploid Trend test ®
p gro of polyp tend tes
{mg/mL) th) (%) (%)  analyzed gap ctb cte csb cse mul® total +gap (%) -gap (%) cells (%) -gap POL
Negative? 0 - 6-(18) 100 NA 100 1 0 0 0 1 0 2 t 2(20) 1 (C10) 0 (00)
100 1 0 0 0 0 o 1 0 1 (1) 0 00) € ( 00)
2060 2 0 00 I ¢ 3 1 3(CL5) 1 (05) 6 (C00)
PAA 0.16 - 6-(18) 98 NA not observed .
PAA 0.33 - 6-(18) 95 NA 100 1 1 1. 0 0 O 3 0 3(30) 2¢20) 1 (03)
100 3 0 0 4 0 0 7 0 4 (40) t ( 10) 0 ( 00)
200 4 1 1 4 0 0 10 0 7(35) 3(15) 1C01)
PAA 0.65 - 6-(18) 89 NA 100 2 1 0 ¢ 0 0 3 0 3(30) 1(CLe) 1 (03
100 0 L 1 0 ¢ ¢ 2 1 2 (20) 2 (20) 1 (03
200 2 2 1 0.0 0 5 1 S (25) 3(15) 2(03) + NA
PAA 1.3 - 6-(18) 83 82,74 100 0 2 1 ¢ 0 0 3 ] 3(30) 3(30) 0(00)
: 100 3 5 1 2 1 0 12 0 10 (100) 8 ( 80) 4 ( 10)
200 3 7 2 2 1 @ 15 0 13 ( 65) 11*¥ 55) 4 ( 05 )
MMC 0.1 pg/mL. — 6-(18) NA NA 100 1 17 45 0 ¢ 10 73 ; 40 (40.0) 39 (390) © ( 0.0 )
100 5 18 64 0 0 O 87 2 50 (500) 47 (470) 0 ( 0.0 )
200 6 35103 0 6 10 160 2 90 (450) 86%430) O ( 090 )

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

mul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polypleid; MMC, mitomycin C;
NA, not analyzed.

1) Water for injection JP was used as a solvent and added at the level of 10 vol% per dish. 2) The concentration of PAA was adjusted for the purity (88.5%). 3) Cell confluency,
representing cytotoxicity, was measured with a Monocellater™. 4) Metaphase frequency was calculated by counting 500 cells in each dish.  §) When the number of aberrations

in a cell was more than 9, the cell was scored as having 10 aberrations. 6) Others, such as attenuation and premature chromosome condensation, were excluded from the number of
structural aberrations. 7) Eight hundred cells were analyzed in each group. 8) Cochran-Armitage's trend test was done at p<0.01 (one-side).

* Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.
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Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2,4,6-trimethyl-1,3,5-trioxane (PAA) for 6 h with S9 mix

Congen- 2 Time of Concurrent” Mitotic®  Number . Number of cells with Number ”
Number of structural aberrations ;
Group tration exposure cell growth  index  ofcells ers aberrations of polyploid Trend test ¥
(mg/mL) b (%) (%)  analyzed gap ctb cte csb cse mul” total +gap (%) -gap (%) cells (%) -gap POL
Negative? 0 6-(18) 100 NA 10 0 1 1 0 0 0 2 0 2 (20) 2(20) 1 (03)
100 o 1 2 0 0 0 3 Y 3(308) 3(30) 1 (03)
_ 200 0 2 3 0 0 0 5 0 5 (25) 5(25) 2 (03)
PAA 0.16 6-(18) 99 NA not observed
PAA 0.33 6-(18) 97 NA 106 0 1 0 0 0 0 1 1 1(10) 1(10) 1L (03)
100 0 4 1 0 0 0 5 0 5 (50) 5¢50) 0 (00)
200 0 5 1 0 0 0 6 1 6 ( 30) 6( 3.0) 1 (01)
PAA 0.65 6-(18) 94 NA 100 1 20 0 0 O 3 2 3(30) 2¢ 20) 0 ¢ 00)
100 0 1 1 0 1 ¢ 3 0 3 (30) 3 (30) 0(00)
200 I 3 1 0 1 ¢ 6 2 6 ((30) 5(25) 0 (00) NA NA
PAA 13 6-(18) 90 92,70 100 2 3 2 0 0 0 7 1 7( 70) 5(50) 1 (03) :
00 0 2 2 1 0 0 5 0 4 40) 4( 40) 2 (05)
200 2 5 4 1 0 0 12 I 11 (55) 9( 45) 3 (04)
CP 10 pg/mL 6-(18) NA NA 100 2 2552 0 1 0 80 1 48 (480) 46 (460) O ( 00 )
100 5 215 0 1 0 77 0 48 (48.0) 45 (450) 1 ( 03 )
200 7 46102 0 2 0 157 1 96 (48.0) 91*%(455) 1 ( 0.1 )

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (diceatric and ring);
mul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid; CP, cyclophosphamide;
NA, not analyzed.
1) Water for injection JP was used as a solvent and added at the level of 10 vol% per dish. 2) The concentration of PAA was adjusted for the pusity (88.5%). 3) Cell confluency,

representing cytotoxicity, was measured with a Monocellater™, 4) Metaphase frequency was calculated by counting 500 cells in each dish, 5) When the numbet of aberrations

in a cell was more than 9, the cell was scored as having 10 aberrations. 6) Others, such as attenuation and premature chromosome condensation, were excluded from the number
structural aberrations. 7) Eight hundred cells were analyzed in each group. 8) Cochran-Ammnitage's trend test was done at p<0.01 (one-side).

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.
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Table3  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2,4,6-trimethyl-1,3,5-trioxane (PAA) for 24 h without $9 mix

Concen-?  Timeof Concurrent® Mitotic? Number ral abercati Number of cells with Number "
Grou tration exposure cell growth  index of cells Number of structural aberrations Others® aberrations of polyploid Trend test ¥
p P cell g polypio en
(mg/mL) ) C (%) (%)  analyzed gap ctb cte csb csemul® total +gap (%) -gap (%) cells (%) -gap POL
Negative ? 0 24 100 NA 0 0 0 0 0 0 0 0O 0 0( 00) 0( 00) 4 (10)
100 0 2 0 ¢ 0 ¢ 2 0 2 (20) 2 (20) 1 (03)
. 200 0 2 0 ¢ 0 O 2 0 2 (10) 2 10) 5 (06)
PAA 0.081 24 100 NA not observed
PAA 0.16 24 95 NA: not observed
PAA 0.33 24 86 NA 100 o 0 0 0 0 O 0 0 0(00) 0 (C00) 2 (05)
100 0 0 1 0 0 0 1 2 I (10) 1 (C10)y 1 (03)
200 06 0 1 06 0 0 1 2 1 (05) 1(05) 3 (04)
PAA 0.65 24 76 NA 100 1 1.1 1 ¢ 0 4 0 4 ( 40) 3 ( 30) 2 (05)
100 2 4 2 0 0 0 8 0 7(70) 6 ( 60) 0 (00)
200 3 5 3 1 0 0 12 0 I1 ( 55) 9 ( 45) 2 ( 03 ) + NA
PAA 13 24 57 52,18 00 3 235 1 1 0 87 2 51 (51.0) 51 (510) 3 ( 08 )
- 100 4 45 69 1 0 0 119 2 64 (640) 62 (620) 0 ( 00 )
200 7 68 128 2 1 0 206 4 115 (575) 113*%(565) 3 ( 04 )
MMC 0.05 pg/mL 24 NA NA 100 9 29 60 0 0 O 98 0 59 (590) 53 (53.0) 1 (.03 )
100 2 21 60 0 0 0 83 0 58 (58.0) 57 (57.0) 0 ( 0.0 )
200 11 50120 0 0 0O 181 0 117 (585) 110%(550) 1 ( 0.1 )

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (dicentric and ring);
mul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid; MMC, mitomycin C;

- NA, not analyzed.

1) Water for injection JP was used as a solvent and added at the level of 10 vol% per dish. 2) The concentration of PAA was adjusted for the purity (88.5%). 3) Cell confluency,
representing cytotoxicity, was measured with a Monocellater™, ‘4) Melaphase frequency was calculated by counting 500 cells in each dish, 5) When the number of aberrations
in a cell was more than 9, the cell was scored as having 10 aberrations. 6) Others, such as attenuation and premature chromosome condensation, were excluded from the number of

structural aberrations. 7) Eight hundred cells were analyzed in each group. 8) Cochran-Armitage's trend test was done at p<0.01 (one-side).
*, Significantly different from the negativé control at p<0.01 {one-side) by Fisher's exact probability test.
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4. E#

Sprague-Dawley 5% SPF 5 » b [Crl:CD(SD)] #HWT, NI T7E T LTE FOK
BERSCID2EELECICEOREEZREF L, BREEIT 0 (=—00  5RE) |
100, 300 TN 1000 mg/kg/day & L, 28 BEIXERFIR OIS Lz, 1 BHOBMEIIS
MR K U 1000 mg/kg 3 5-BF CTHERES 12 T, 100 & TF 300 mg/kg ¥ 58 THERES 6 L &
L7z, 2?55, WREEKT 1000 mg/kg R EHDOMERES 6 HIIOVWTIE, 28 A&
%2 BRIKRE ¥,

BERCEGEHMZE L TREEB®WIZS ST, — RIS B2 — R E OBE,
‘'S, FAE, BEE, RRE. MBEFRVOLBIFERETIX, BRUWERSOPEIX
BN T,

R TIE. 1000 mg/kg REFOME TEHEBBEMEBEOSHENRD Oz, Z0OE
BIFREIC XV ELR L, BIEERRD b,

BEEDhE TiX. 1000 mg/kg =580 MR CRIER % 20 2 LS KR OYAIE B 1A%

SEDOEFOEIIEMEBIRD iz, TOEMBITRIEIZ L VEE L, BEEERED
bz,

REFRE T, FIRICE VT 1000 mg/kg HREFHOMTHNERDOBEN A L,
FEREZEAOIZ b 300 mg/kg 5B OBE R O 1000 mg/kg & -5-FF O MERE T/NE F .0 D FFAR
FfE A, 300 mg/kg LA EORETPARENC BT 3 AL D ZERL OB BTRD b,
£/, BIZBWT 1000 mg/kg REFHOMEME THEABRORERBD bz, THHDE
{BITRZEIZ L D R H D VIR A b L. Iﬁlﬁﬁﬁmmu&)?)hto

UEDHERNL, XTI T7EMNTATE FORBREETICR T 5 ERERIT, BT
100 mg/kg/day. M T 300 mg/kg/day & HEE Sz, B, BREHEPRICRDLNZE

Bz 2N T, WTFNHEREICLDVEED S WITRFE L, FED B VIXEEER AR
Lz,

10
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7. HER#ER

7.1 —fRikEE

FAE % Table 1-1~1-3 &2 UY Appendix 1~10 (2R L7z,

CNThOBPICENTH, BERVEEHMEZEC CEFRIRAD LRE» o,

72 BEL—REE. MERE. BEHRUEREDE

7.2.1 G — ARk e
FXA& % Table 2-1~2-18 J2 O} Appendix 11~70 1278 L7z,
1) #®E5HIR

WTFhOBREEFICREW TS BEIIRL . BERDERSHOMRE L LBRED
MIZEBERXRD o Tz,

2) BRI

EEE 1 BOREIBWT, F— 7> 7 4 —/L RREET 1000 mg/ke 5B MHED
SNh E2 0 ESICEBEREERED b, BEHEICIIRD bR TVRNT LA
5. BRMEDEL LWL,

7.2.2 BEERE

R % Table 2-19, 2-20 & U8 Appendix 71~76 1Z7% L 7=,

1) #EFE4E

1000 mg/kg H 5RO M CEHBMBICEERSESRO b,

2) [EEZE2HE ' _
WTFNOBREBEEBIZBWTHEEIT <, 1000 mg/kg 5B OMRE & &5t REDOM
WEEBERA AN T,

7.2.3 Bh

EAE % Table 2-21, 2-22 } OY Appendix 77~82 12/~ L7z,

1) ®EHIE
EWHRMEREHOMERE BB, IR ZIIRASERELTRL, FEERADL
iR o7,

2) EEFE2HE .

1000 mg/kg HEHDOMOZRK THEERIKENIR D b h, BERE R ShoRE
HHIZEFIR /2L, BEEABICRARLRELERD LN TRV Eh b, B
LB LT,

23
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7.2.4 HREHE
FE#E % Fig. 1~4. Table 2-23, 2M&UAmm®d%%kTLL

1) ®EFE44A
1000 mg/kg 5B ORIz VT, BIE
B OETCEEREEIRD N,

'2) [EMEE2HE '
1000 mg/kg W EBEDOMERE & L REE L ITITFEICHB L., B2 D Ohiho

7’:,
“—o

BRARTE 20 20 LARE R ONRIE BR 4672 60 SR

7.3 W=
B#% % Fig.5. Table3-1. 3-2 R T* Appendix 89~94 |Z5% L7,

1) #®E5HME

R ERESFHOMEL b RE S IIERRICHEB L., AEZEIRD o
7=, .
2) [EEHIH

1000 mg/kg BEEEOMRE - b BB L IZERRICHER L, FEZIERD N1

7,

7.4 BfiE
FR%E % Fig.6. Table 4-1. 4-2 %" Appendix 95~100 {Z5R L7z,

1) #®5H#ME
BB E R SR OMERE L bR IREE L ITIERARICHERS L. AR oo

7o - .

2) [EIfEHATH

1000 mg/kg B ESREDMERE S DB L IZITRRICHB L., EEEITIRDO LN 1o

77:,-
“—o

7.5  REE (EKEED)
Fi#& % Table 5-1~5-8 & U" Appendix 101~118 {2/~ L7z,
1) #BE5FE4HE ,
1000 mg/kg & G- D1 TRAKEL
D, Fh, RERCRBER S OBEEERICE LSS LhENT
b & Hilr L7,

2) EEFE2HE
XEREER Y 1000 mg/kg BEFHOWTNOBYTHEMNEE RVCRILEICEFIT

2. RE, BAERVOREBEICB VTS 1000mgkg REH L TBELOMICER
EZRXH N ho Tz,

ﬁ%ﬁﬁfﬂmtht#\;<%rﬁWMT%
Enb, BREDE

24
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76 IEFERE

FXH& % Table 6-1~6-4 & O Appendix 119~130 {Z7R L7z,
1) HEHIRKETR

WTNDOREEBICOWT S, BERDEREGEHOMR L bHRBELOMICEEZE
XEED b ho Tz,
2) EEHRIKTE

1000 mg/kg HEFEDOME T, FRMIKEDOBFEREMENRD bV, BEHMKTH
WWHBD LN TN Enb, BRECELEHE L,

7.7  MEEERE

F#& % Table 7-1~7-4 Appendix 131~142 1258 L7z,
1) BEHRMKTRE

1000 mg/kg IR GREDHE T, ALPIEHEOFEREENR O b/, BEHERER TS
BETIERL, £, TKRERELTHDII D, BREDOEL L KB L,
2) @?ﬁ%ﬁﬁﬁ%?ﬂ#

WTNOREHEBIZOWTS, 1000 mg/kg H S EHOMRE - bXREL OBICEEZE
RO ool

7.8 BREEE
F{#5 % Table 8-1~8-8 Jx O} Appendix 143~166 \Z7= L7z,
1) HEHH® TR

FF ik : HNEREOTEREMEN 1000 mg/ke %58 DMl 58
- OB,
UTICRTETRICOVWTIRZ OHBRID &, BREEOE & T L,
PR . : MR EROFE R HIEN 300 mg/kg BREFHEDHITED
BT,

2) EEHRERTER
PUTFRTRRZOWTIZZE OHBRRR» O, BREDE/L L HET L7z,
ey : M R ORI ER OB B2 EMED 1000 me/kg RE#H
DHEITFRD BTz,

7.9 EIRHFR
A& % Table 9-1. 9-2 & U Appendix 167~238 IZ/R L7z,
1) HEHRIKTE
UTIZARTETRICOWTI i%@ﬁjfﬁwﬁ& EDD, WTFNLLBREEDOELEHET L
770
= ik : MaNOE A 300 mg/kg ?&—@Ei@lﬂzﬁ B, 5 A 1000
mg/kg BEEORE 1 HIIZFRD iz,

25
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L

fii

FE
2) [EMEFRIRKT R

REAR R 300 R OF 1000 mg/kg BEBEORES 1 5125
Wb,
D 5 225 100 mg/kg B EFED 1 FHZFRD bz,

WTNOBMIZE N THEIBETRICEFIIRBD N2 o T,

7.10 REHEBFERE

i #& % Table 10-1~10-4 & " Appendix 167~238 {Z7R L7,

1) BEHARRKTE

TRV EREIZL D LEZODNIENBIFRECBIZRD b,

FrF i

H

LTS R R RIS OW T,

BRMED L & HWr LT,
iUk
=)

B ik

JF figk

B B\ TR EE A /NEE TR D O BT AR B AR R A8 300
mg/kg B EBEDOHE 1 5], 1000 mg/kg BEFEDHE S ) &
WE3FICH BT, Fio, B D WITERER PR
BT A R D ZE a3 REEORES B & 5 5,
100 mg/kg = 5-BEDHE 4 4] L W 3 ], 300 mg/keg 57
OFE 25 & 4451, 1000 me/kg HSBEDHE 1 5] L M 4
FICFR® b v, 300 mg/kg UL LD EFEORE TIIHE
BB LTz,

B2 BE R O ARE A 1000 mg/kg D HE 1 451 & M 2 1
B b,

Z O HBFRI S 5 WVILR B ZAER 5 VTR

BRI O RPREORE 1 IR bz,

B R IE O MAIETE S xR O 1 FlLICRD O
72
%ﬁ&ﬂ&immmﬁ%ﬁmﬁlmkwmmwg&ﬁ
BEORE2HINCRD DV, BMREERME S REE
DOFE1H], 1000 mg/kg B EFFOHE 2§ L i 1 FlICFERD
b, E72, FIRRIZBWTHRMEN A 57 300 mg/kg
BEHOM 1 FITHLRELBEARMEIBD bNLE,
LT, FIRITBNTD I AR H LI 1000 mg/kg
B EBEDORE 1 FITITBMRRME D 5 RBFED b,
B 2 VITRE AU NA S RED KT RREE O IE 1 41 & it
441, 100 mg/kg B ESEEDOHE 1 4] & M 4 B, 300 mg/kg
BEBEOME 461, 1000 mg/kg = 5-FEORE 2 51 & 1 4 41
Rd T,
BRI D EFEN 1000 mg/kg B S BEOHE 1 I
wHbNz, iz, FIBRICBOTHEREERA LN

26
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TEE
BT SZ R

FE

2) [EEHARIKT R

LTIz R348 BT OW T L.

BEMEDOE(L L HBT LT,
JFF ik

300 XX 1000 mg/kg B 5 OMER 1 H CIXRE2RA
HOHmMAED bhi,

B0 BASREOR 1 FICRED b,

B D D VN T 2 MVE O MR 13 e FREE O 4 41,
1000 mg/kg #EFED 2 HlIZERD T,

BRI B AN M 28 5k FRBE DR 4 51 & W 1 451, 1000 mg/kg
BREBEOHEIFICED LN,

BN A 1000 mg/kg B EFEORE 1 FIIZFED b
72,

B 7 R M AR DS 5 FREE K TN 1000 mg/kg DHER 141
12, B AR AR R D S ihs i REE R U 1000 mg/kg 5
BHOME 2RO b,

FRIZEBNTD I AL 100 mgkg BEFHD 1
FHNCEM 2D 5 AR D bz,

Z DHBEIRIL D B\ IR SRR 2 5V F b
W 72 PRI 35 1 B AP AR O Z2 B {1 4% s PR OO R 2
5] & i 3 . 1000 mg/kg W EREDKE 1 ) L 2 B

B U N A EERE A X FRBE O MERER 2 B, 1000 mg/kg
B EREORE 2 B & 15 FICRD Dz,

27
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8. #EE

Sprague-Dawley 52 SPF 7 v b [Crl:CD(SD)) 257 b7 AT K& 0 (72—
i oeHEREE) . 100, 300 & X 1000 mg/kg/day D FEEC 28 BREIRMEREIENHZE L,
ZOEMEZRITTD L LI HRERT 1000 mg/kg B 5#H1TF D% 2 BMKREIE,
AL O R DV TS L7z,

HERVEEHEZE L THREEMIIA ST, —RIREE, 372 —IRIREE, B,
hE, BEEE. RRE, MRFAVLBIEFRE T, #RYWEREOEEIIRD S
niehoi, '

HEERZE CiX. 1000 mg/kg B EBHOMHE CEMBIMHIEOCBEN A LN, HBRHER
BEDEENTEPN, ZTOEIKEIZLIVEEL, BEERRD LN,

BREB R TIL. 1000 mg/kg RSB MERE CRIEREHE 20 2 IR ORI E B f44%
60 DEDOARF OEICRENR A O, ERMEREOFESEDLN T, ThbOEiZ
AREIC X VLKL, BEESRD DI,

FEZRAE T, FIRIZ 3T 1000 mg/kg 5B O THMIEROHMESH 5,
FERRFEIZ B 300 mg/kg W EREDHE L 1000 mg/kg % 5B D MERE T/NEF L D FTHIRE
FEXR. 300 mg/kg LA LD#ETHAREIZI T BT EZE DB B35 b, HBRY
HREDOEBNBED bz, BTV T 1000 mg/kg 58 0 Mk CEE RGO IBE R A
Liv., HBRMERESEORBREDN, I D OEIIAKRIEIZ LV HEERD DV IER
L. EEERAED SN,

UEDHRNL, RRBREETIRBITIZ 77 7AT e FOERERIT, T
X 300 mg/kg PL EDF ERITRBAEBPRE CHIBROEL A LN &b, 100
mg/kg/day & #EE SN, F7, METIX 1000 mg/kg B 5 FICHRERZE T2 HBIHIE.
B3R, BEEECHE. FEERIRE CHBROEOERD LR &
b, 300mg/kg/day LT STz, 2B, REFEICHE D bh =Bz onTiE, Wi
OB BIRIEIZ I D EERD D VTR L, EESED 2 WVIXEEER RS b,

28
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Table .1-1 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Clinical signs (Administration period)

Day of administration

Sex Dose Findings
mg/kg 1 2 3 4 5 6 7 8 9 10 11 12 13 14
0 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Male 100 No. of animals . 6 6 [ é 6 6 [$] 6 6 8 6 6 6 4]
No abnormality 6 [ 6 6 6 6 6 [¢] 6 [ 6 6 6 6
300 No. of animals 6 6 6 5] 6 6 6 6 6 [¢] 4] 6 6 6
No abnormality 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1000 No. of animals i2 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0 No. of animals 12 12 12 12 i2 iz 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Female 100 No. of animals 6 6 5] 6 5] 5] [§] 6 B 6 6 6 6 6
No abnormality 6 6 6 [ 6 6 6 6 6 6 6 6 6 6
300 No. of animals . 6 6 6 6 6 6 6 8 [ 6 6 6 6 6
No abnormality 6 6 6 6 6 6 6 8 6 [+] 6 6 6 6
1000 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
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Table 1-2 A 28-~day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Clinical signs (Administration period)

Day of administration

Sex Dose Findings
mg/kg 15 16 17 18 19 20 21 22 23 24 25 26 27 28
0 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Male 100 No. of animals 6 6 [¢] 6 6 6 6 6 6 6 6 8 6 6
No abnormality 6 6 6 6 6 6 8 6 6 6 6 6 [ [
300 No. of animals 6 6 6 8 6 68 8 6 ] 6 6 6 6 6
No abnormality 6 6 6 6 6 6 6 6 6 6 (<] 6 6 [¢]
1000 No. of animals i2 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0 No. of>animals 12 12 12 12 12 i2 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Female 100 No. of animals 6 6 6 6 6 6 6 [+ 6 6 6 6 6 6
No abnormality 6 6 6 6 6 6 [ [ 6 6 6 [{] [ G
300 No. of animals 6 6 G 6 6 6 6 6 6 6 6 6 6 6
No abnormality 6 6 6 6 6 8 [{] [ 6 6 8 6 6 [
1000 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
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Table 1~3 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Clinical signs (Recovery period)
Day of recovery
Sex Dose Findings
mg/kg 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Male 0 No. of animals 6 6 6 6 6 6 6 6 6 6 8 [} 6 6
No abnormality [¢] 6 6 6 6 6 6 6 [ 6 6 [ 6 6
1000 No. of animals 6 6 <] 6 6 6 6 6 6 6 [¢} 6 6 <]
No abnormality 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Female 0 No. of animals [ 6 [§] 8 S} 6 8 8 8 [ 8 6 8 [}
~No abnormality 6 [ [¢] 6 6 [ [} 8 6 6 8 [ <) 6
1000 No. of animals 6 [ 6 <] 8 6 6 6 8 6 6 6 6 6
No abnormality [ 6 6 6 6 6 6 8 6 6 6 8 6 6
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Table 2-1 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Detailed clinical signs : home cage observations (Week 1)
Sex Male Female
Dose (mg/kg) 0 100 300 1000 0 100 300 1000
Parameter No. of animals 12 6 8 12 12 [ 6 12
Posture
Normal 12 6 6 12 12 6 6 12
Convulsion
None 12 [5) 3] 12 12 6 [$) 12
Abnormal behavior
None 12 6 [§] 12 12 [ 6 12

No significant difference in any treated groups

from control group.
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Table 2-2 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detailed clinical signs : home cage observations (Week 2)

B~6057

Sex Male
Dose (mg/kg) 0 100 300 1000 0 100 300 1000
Parameter No. of animals 12 6 6 12 12 6 6 12
Posture
Normal 12 6 6 12 12 6 6 12
Convulsion
None 12 6 _ 6 12 12 6 6 12
Abnormal behavior
None 12 6 [} 12 12 6 6 12

No significant difference in any treated groups from control group.
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Table 2-3 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detailed clinical signs : home cage observations (Week 3)

B-6057

Sex Male ) Female
Dose (mg/kg) 0 100 300 1000 0 100 300 1000
Parameter No. of animals 12 6 6 12 12 ' 6 6 12
Posture
Normal 12 6 6 12 12 6 6 12
Convulsion
None 12 6 6 12 12 [ 6 12
Abnormal behavior )
None 12 6 6 12 12 6 6 12

No significant difference in any treated groups from control group.
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Table 2-4 A 28-day oral toxicity study of paracetaldehyde in rats with a

Detailed clinical signs : home cage observations (Week 4)

recovery period of 2 weeks

B-6057

Sex Male
Dose (mg/kg) 0 100 300 1000 0 1000
Parameter No. of animals 2 6 8 12 12 12
Posturé .
Normal 12 6 6 12 12 12
Convulsion
None 12 6 6 12 12 12
Abnormal behavior
None . 12 6 6 12 12 12

No significant difference in any treated groups from control group.
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Table 2-5 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detailed clinical signs : home cage observations (Week 1 of recovery)

B-6057

Sex Male Female
Dose (mg/kg) 0 1000 0 1000
Parameter No. of animals 6 8 8 [
Posture
Normal ] 6 [ 6 8
Convulsion
None 6 6 6 6
Abnormal behavior
None 8 6 6 6

No significant difference between treated group and control group.
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Table 2-6 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detailed clinical signs : home cage observations (Week 2 of recovery)

B-6057

Sex Male Female
Dose (mg/kg) o} 1000 0 1000
Parameter No. of animals 6 6 ‘ 6 6
Posture
Normal 6 6 6 6
Convulsion
None 6 6 6 6
Abnormal behavior
None 6 6 6 6

No significant difference between treated group and control group.
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Table 2-7 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detailed clinical signs : in-the-hand observations (Week 1)

Sex Male Female
Dose {(mg/kg) 0 100 300 1000 0 100 300 1000
Parameter No. of animals 12 6 6 12 12 - 6 6 12

Ease of removal from cage

Easy 11 6 6 10 12 5 6 11

Some resistance/avoidance 1 0 0 1 0 1 0 1

Difficult 0 0 0 0 0 ] 0
Fur condition

Normal : 12 6 6 12 12 6 6 12
Skin

Normal . 12 6 6 12 12 6 6 12
Secretions-Eye, Nose

Absent 12 6 6 12 12 6 6 12
Exophthalmos ' ‘

Absent 12 6 6 12 12 6 8 12
Palpebral closure

Normal 12 6 6 ) 12 12 6 6 12
Mucosal membranes

Normal 12 6 B 12 12 [} 3] 12
Lacrimation

Normal 12 8 6 12 12 6 6 12
Piloerection

Absent 12 6 6 12 12 6 . B 12
Pupil size '

Normal 12 6 6 12 12 6 6 12
Salivation

None 12 6 6 12 12 6 6 12
Abnormal respiration

Absent 12 6 6 12 12 6 6 12
Reactivity to handling

Easy 10 6 6 10 12 5 6 11

Slightly awkward 1 0 0 2 0 1 0 1

Difficult 1 0 0 0 [} 0 0

No significant difference in any treated groups from control group.
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Table 2-8 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detailed clinical signs : in-the-hand observations (Week 2)

Sex Male Female
Dose (mg/kg) 0 100 300 1000 0 100 300 1000
Parameter No. of animals 12 6 6 12 12 [ 6 12

Ease of removal from cage

Easy 12 6 6 12 12 6 6 12
Fur condition :

Normal 12 6 <] 12 12 8 ] 12
Skin

Normal 12 6 6 12 12 6 6 12

Secretions-Eye, Nose :
Absent : 12 6 6 1z 12 6 6 12

Exoghthalmos
Absent

12 6 6 12 12 6 6 12

Palpebral closure

Normal 12 6 6 12 . 12 6 6 12
Mucosal membranes )

Normal 12 6 6 12 12 6 - 6 12
Lacrimation :

Normal 12 6 6 12 12 -6 6 i2
Piloerection

Absent 12 6 6 12 12 6 6 12
Pupil size

Normal 12 6 6 12 12 6 6 12
Salivation

None 12 6 6 12 12 6 6 12
Abnormal respiration .

Absent ) 12 8 6 12 12 - 6 6 12
Reactivity to handling .

Easy 12 [} 8 12 12 6 6 12

No significant difference in any treated groups from control group.
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Table 2-9 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detaiied clinical signs : in-the-hand observations (Week 3)

Sex Male Female
Dose (mg/kg) 0 100 300 1000 0 100 300 1000
Parameter No. of animals 12 6 6 12 12 6 6 12

Ease of removal from cage

Easy 12 6 6 12 11 8 6 12

Some resistance/avoidance 0 0 0 0 1 0 0 0
Fur condition

Normal 12 [ 6 12 12 8 6 12
Skin

Normal 12 6 6 12 12 6 6 12
Secretions-Eye, Nose

Absent 12 6 6 12 12 6 [§] 12
Exophthalmos

Absent 12 6 6 12 12 6 8 12
Palpebral closure

Normal 12 ) 6 6 12 12 6 6 12
Mucosal membranes

Normal 12 6 6 12 12 6 6 12
Lacrimation

Normal 12 6 6 12 12 6 6 12
Piloerection

Absent 12 6 8 12 12 6 6 12
Pupil size

Normal 12 6 8 12 12 6 6 12
Salivation

-None 12 6 6 12 12 6 6 12
Abnormal respiration '

Absent ) 12 6 6 12 12 6 6 12
Reactivity to handling

Easy 12 [} 6 12 12 [¢] 6 12

No significant difference in any treated groups from control group.



_SS_

B-6057

Table 2-10 ' A 2B-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detailed clinical signs : in-the-hand observations (Week 4)

Sex - Male Female
Dose (mg/kg) o - 100 300 1000 0 100 300 1000
Parameter No. of animals © 12 ] 6 12 12 6 6 12

Ease of removal from cage

Easy ) 12 6 6 12 12 6 6 12
Fur condition

Normal . 12 [} 6 12 12 [ [ 12
Skin .

Normal 12 8 [} 12 12 6 ] 12
Secretions~Eye, Nose

Absent 12 6 6 12 12 6 6 12
Exophthalmos .

Absent 12 8 <] 12 12 6 - 8 12
Palpebral closure

Normal 12 6 6 12 12 6 6 i2
Mucosal membranes

Normal 12 6 6 12 12 6 8 12
Lacrimation

Normal 12 6 6 12 12 8 6 12
Piloerection

Absent 12 6 6 12 12 6 6 12
Pupil size

Normal 12 6 6 12 12 6 6 12
Salivation

None 12 6 8 12 12 8 8 12
Abnormal respiration

Absent 12 6 8 12 12 6 6 12

Reactivity to handling
Easy 12 6 6 i 12 12 6 6 12

No significant difference in any treated groups from control group.
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Table 2-11 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detailed clinical signs : in-the-hand observations (Week 1 of recovery)

Sex Male Female
Dose (mg/ke) 0 1000 0 1000
Parameter No. of animals 6 [ 6 8

Ease of removal from cage -
Easy 6 6 6 6

Fur condition

Normal 6 6 6 6
Skin

Normal . 6 6 6 6
Secretions-Eye, Nose

Absent ) 6 6 6 6
Exophthalmos

Absent 5] [ 3] 8
Palpebral closure ’

Normal 6 6 ’ 6 6
Mucosal membranes

Normal 6 6 6 -8
Lacrimation

Normal - 6 6 6 6
Piloerection

Absent . 8 6 ] (3]
Pupil size

Normal » 6 [¢] 6 6
Salivation

None 6 6 6 6
Abnormal respiration .

Absent 6 - [ 8 6
Reactivity to handling

tasy 6 6 5 6

Slightly awkward 0 0 1 0

No significant difference between treated group and control group.
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Table 2-12 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detailed clinical signs : in-the-hand observations (Week 2 of recovery)

Sex Male . Female
Dose (mg/kg) 0 1000 -0 1000
Parameter No. of animals 6 6 6 8

Ease of removal from cage ) . )
Easy 6 B - 6 6

Fur condition

Normal 6 3] 6 6
Skin

Normal 6 6 6 5]
Secretions-Eye, Nose !

Absent 6 6 6 6
Exophthalmos

Absent 6 <] 6 6
Palpebral closure

Normal 6 8 6 6
Mucosal membranes

Normal 6 6 6 6
Lacrimation :

Normal 6 [ 6 6
Piloerection

Absent 6 6 6 6
Pupil size

Normal 6 6 6 6
Salivation

None 6 ] 6 6
Abnormal respiration

Absent 6 [{] 6 6

Redcetivity to handling
Easy : 6 6 6 &

No significant difference between treated group and control group.
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Table 2-13 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery periocd of 2 weeks
Detailed clinical signs : open field observation (Week 1)
Sex Male Female
Dose (mg/kg) 0 100 300 1000 0 100 300 1000

Parameter No. of animals 12 6 3 12 12 8 6 12
Arousal

Normal 12 6 6 12 12 6 6 12
Convulsion !

None 12 6 6 12 12 6 6 12
Abnormal behavior

None 12 6 6 12 12 [ [ 12
Stereotypy

None 12 6 6 12 12 6 6 12
Gait

Normal 12 6 68 12 12 6 6 12
Posture

Normal 12 6 6 12 12 6 6 12
Grooming

None 12 6 6 12 12 [ 6 12
Rearing count (Mean+S.D.) 5+ 4+ 2 5+ 2 5+ 3 8+ 9+ 4 6+ 1 6+ 2
Defecation count (Mean+S.D.) 0+ 1+ 1 0+ 1 1+ 1 0+ 0+ 0 0+ 0 0+ O
Urination

None 11 4 6 9 12 <] 6 11

Small amount 1 1 0 3 0 0 0 1

Moderate amount 0 1 0 0 0 0 0 0

No significant difference in any treated groups from control group.
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Table 2-14 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Detailed clinical signs : open field observation (Week 2)
Sex Male Female
Dose (mg/keg) 0 100 300 1000 0 100 300 1000

Parameter No. of animals 12 6 6 12 i2 6 8 12
Arousal : .

Normal 12 [ 6 12 12 6 6 12
Convulsion

None 12 6 8 12 12 6 6 12
Abnormal behavior

None 12 6 6 12 12 6 6 12
Stereotypy

None i2 6 6 12 12 6 "6 12
Gait

No/minimal location 0 0 4] 0 0 0 0 1

Normal 12 6 6 12 12 6 6 11
Posture .

Normal 12 - 6 6 12 12 6 [ 12
Grooming

None 12 6 6 12 12 [ 8 12
Rearing count (Meanz:S.D.) 4+ 3+ 1 4+ 3 5+ 3 8+ 2 8+ 4 6+ 2 T+ 4
Defecation count (Mean+S.D.) 0+ 0+ 1 1+ 1 1+ 1 0+ 0 0+ O 0+ 0 0+ 0
Urination

None 10 6 5 9 12 6 <] 11

Small amount 2 4] 1 3 0 0 0 1

No significant diffcrence in any treated groups

from control group.
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Table 2-15 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Detailed clinical signs : open field observation (Week 3)
Sex Male Female
Dose (mg/kg) 0 100 300 1000 4] 100 300 ) 1000

Parameter No. of animals 12 8 3] 12 12 6 [ 12
Arousal

Normal 12 8 6 12 12 6 6 12
Convulsion v

None 12 [ 6 12 12 6 6 12
Abnormal behavior a)

None 12 [ 6 12 12 5 8 12

Minor 0 0 0 0 0 1 0 ]
Stereotypy

None 12 [ 6 12 12 6 © 12
Gait

No/minimal location 1 1 0 1 0 0 o] 0

Normal 11 5 (3] 11 12 6 6 12
Posture

Normal 12 [ 6 12 12 6 ] 12
Grooming

None 12 6 6 12 12 [] 6 12
Rearing count (Mean+S.D.) 4+ 2 2+ 1 6+ 3 5+ 3 9+ 1 9+ 4 7+ 3 T+ 3
Defecation count (Mean+S$.D.) 0+ 1 0+ 0 0+ O 0+ 1 0+ 0 0+ O 0+ O 0+ 0
Urination

None 9 4 4 10 11 6 6 12

Small amount 2 2 1 0 1 0 o} 0

Moderate amount 1 0 1 2 0 0 0 0

a): Running
No significant differ

ence in any treated groups from control group.
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Table 2-16 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detailed clinical signs : open field observation (Week 4)

Sex Male Female
Dose (mg/kg) 0 100 300 1000 [ 100 - 300 1000

Parameter No. of animals 12 6 6 .12 12 8 6 12
Arousal

Normal 12 6 6 12 12 6 6 12
Convulsion :

None 12 ) 3] 12 12 6 5] 12
Abnormal behavior a)

None 12 6 [¢] 12 11 6 6 12

Minor 0 4] 0 [4] 1 0 0 0
Stereotypy

None 12 [ 6 12 12 6 6 12
Gait

No/minimal location 0 1 0 0 0 Q 0 1

Normal 12 5 8 12 12 5} 6 11
Posture

Normal 12 6 4 6 12 12 6 6 12
Grooming

None 12 6 [ 12 12 6 6 12
Rearing count (Mean+S.D.) 5+ 3 3+ 2 5+ 2 5+ 2 9+ 2 8+ 3 8+ 2 T+ 4
Defecation count (Mean+S.D.) 0+ 0 0+ 1 0+ 0 0+ 1 0+ 0 0+ 0 0+ 0 0+ 0O
Urination

None 9 4 6 10 12 6 6 12

Small amount 2 2 0 2 0 0 0 0

Moderate amount 1 0 0 [0} 0 0 0 0

a): Running
No significant difference in any treated groups from control group.
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Table 2-17 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Detailed clinical signs : open field observatioun (Week 1 of recovery)

B-6057

Sex Male Female
Dose (mg/kg) 0 1000 o] 1000

Parameter No. of animals 6 8 6 6
Arousal

Normal 6 6 (] 6
Convulsion

None 8 6 . [ 6
Abnormal behavior

None G 6 6 6
Stereotypy

None 6 6 6 6
Gait )

No/minimal location 1 0 (4] 0

Normal 5 6 6 <]
Posture

Normal . 6 6 <] [
Grooming

None 6 [ 6 6
Rearing count {(Mean+S$.D.) 5+ 3 5+ 1 8+ 2 G+ 2T
Defecation count (Mean+S.D.) 0+ 0 0+ 0 0+ 0 0+ 0
Urination

None 6 5 5 [

Small amount 0 1 1 0

* : p<0.05 (Significant difference from control group)
T . Student’'s t-test -
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Table 2-18 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Detailed clinical signs : open field observation (Week 2 of recovery)
Sex Male Female
Dose (mg/kg) 0 1000 0 1000

Parameter No. of animals 6 6 6 6
Arousal

Normal 6 6 6 8
Convulsion

None 6 6 6 8
Abnormal behavior

None 6 6 6 <]
Stereotypy

None 6 6 6 6
Gait

No/minimal location 1 0 0 0

Normal 5 3] 8 6
Posture

Normal 6 6 8 6
Grooming

None 6 6 6 6
Rearing count (Mean+S.D.) 5+ 3 4+ 2 10+ 2 9+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 0 0+ 0 0+ 0
Urination

None 5 6 8 6

Small amount - 1 ¢ 0 0

No significant differ

ence between treated group and control group.
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Table 2-19 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Manipulative test (Week 4)

B~6057

Sex Male Female
Dose (mg/kg) 0 100 300 1000 0 100 300 1000
Parameter No. of animals 12 6 8 12 12 8 [ 12
Auditory response
Weak . Q 0 4] 2 4] 0 2 1
Normal 12 6 6 10 12 6 4 11
Approach response
Normal 12 6 6 12 12 6 6 12
Touch response
Normal 12 6 6 12 12 6 6 12
Tail pinch response
Normal 11 6 6 12 10 [} 6 12
Exaggerate 1 0 ] 0 2 0 0 (4]
Pupillary reflex .
Pass, both 12 8 6 12 12 6 (5] 12
Aerial righting reflex
{Total score: Mean+S.D.) 0+ 0 0+ 0 0+ 0 0+ 0 0+ 0 0+ 0 0+ 0 0+ 0
Landing foot splay {(mm: Mean;S.D.) 78+11 68+13 72418 91+10#D 59+19 47+15 63+19 79+ 5#DT

* : p<0.05 (Significant difference from control group)
D : Dunnett’'s test
DT : Dunnett-type rank test
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Table 2-20 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Manipulative test (Week 2 of recovery)

Sex Male Female
Dose (mg/kg) 0 1000 0 1000
Parameter No. of animals B 6 6 6
Auditory response
Normal 6 6 8 6
Approach respdnse
Normal [ 6 6 4]
Touch response .
Normal 6 6 6 6
Tail pinch response
Normal 6 6 6 6
Pupillary reflex .
Pass, both 6 6 6 6
Aerial righting reflex
(Total score: Mean+S.D.) 0+ 0 0+ 0 0+ 0 0+ 0
Landing foot splay (mm: Mean+S.D.) 89+23 81+16 60+186 64+14

No significant difference between treated group and control group.
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Table 2-21 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Grip strength (Week 4)
Sex Dose Fore limb Hind 1limb
mg/kg g g
0 No. 12 12
Mean 1062 494
S.D. 169 T7
Male 100 No. 6 6
Mean 951 435
S.D. 158 94
300 No. 6 <]
Mean 992 494
S.D. 62 79
1000 No. 12 12
Mean 978 456
S.D. 108 85
0 No. 12 12
Mean 871 453
S.D. 100 87
Female 100 No. 6 6
Mean 830 453
S.D. 123 46
300 No. 6 6
Mean 779 356
S.D. 148 100
1000 No. 12 12
Mean 796 371
S.D. 176 127

No significant difference in any treated groups from control group.



_gv_

B-6057

Table 2-22 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Grip strength (Week 2 of recovery)

Sex Dose Fore 1limb Hind limb
mg/kg g g
Male 0 No. 6 6
‘Mean 1262 546
S.D. 111 96
1000 No. 6 6
Mean 1092 571
S.D. 235 88
Female 0 No. 6 6
Mean 1074 560
S.D. 126 112
1000 No. 6 6
Mean 903 408+
S.D. 143 28AT

#* : p<0.05 (Significant difference from control group)
AT : Aspin-Welch t-test
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Table 2-23 A 28-day ofal toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Motor activity (Week 4)

Interval (minutes)

Sex Dose -
mg/kg 0-10 10~-20 20-30 30-40 40-50 50~-60 Total(0-60)
0 No. 12 12 12 12 12 i2 12
Mean 407 382 319 339 289 258 1992
S.D. 31 62 61 75 124 147 334
Male 100 No. 8 6 6 6 6 8 6
Mean 427 390 327 341 317 250 2051
S.D. 44 54 68 45 - 64 142 273
300 No. 6 6 6 6 [ 6 [&]
Mean 422 385 387 312 275 175 1958
S.D. 48 73 67 42 124 168 309
1000 No. 12 12 12 12 i2 12 12
Mean 388 327 163%» 126#» 101## 49w 1154n»
S.D. 45 T 147D 141DT 118D 89D 408D
0 No. 12 12 12 12 12 12 12
Mean 418 358 320 234 249 247 1823
S.D. 38 52 84 103 140 154 387
Female 100 No. 6 6 6 6 6 6 6
Mean 413 318 273 276 137 114 1531
S.D. 37 87 57 97 90 103 249
300 No. 6 6 6 &) 6 6 6
Mean 401 340 229 238 154 121 1483
S.D. 25 104 148 180 134 124 512
1000 No. 12 12 12 12 12 12 12
Mean 383 263 1054 T2#% 2444 20+ % 86T wn
S.D. 59 125 98D 121D 42DT 40DT 265D

#% : p<0.01 (Significant difference-from control group)
D : Dunnett's test
DT : Dunnett-type rank test
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Table 2-24 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Motor activity (Week 2 of recovery)

Interval (minutes)

Sex Dose

mg/kg 0-10 10-20 20-30 30-40 40-50 50-60 Total(0-60)

Male 0 No. [{] 8 8 6 6 6 6

Mean 397 349 315 227 218 221 1726

S.D. 31 58 63 74 73 111 285

1000 No. 6 8 6 6 6 6 6

Mean 408 372 280 276 274 208 1819

S.D. 27 46 63 51 . 139 125 256

Female 0 No. 6 8 6 8 6 9] ]

Mean 392 277 197 241 242 225 1573

S.D. 19 74 150 147 2086 122 528

1000 No. 6 8 8 6 8 6 6

> Mean 378 292 247 286 258 209 1670

S.D. 39 58 140 79 125 132 288

No significant difference between treated group and control group.
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Table 3-1 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Body weight (Administration period)

Day of administration

Sex Dose Gain
meg/kg 1 . 4 7 i0 14 17 21 24 28 1-28
0 No. 12 12 12 12 12 12 12 12 12 12
Mean 210 236 264 289 322 343 365 380 398 188
S.D. 7 9 10 12 16 18 23 25 28 26
Male 100 No. 6 6 6 6 6 6 6 6 6 6
Mean 210 235 264 291 322 345 367 380 401 191
S.D. 7 8 9 8 6 8 5 10 10 7
300 No. 6 6 6 6 6 6 6 6 6 6
Mean 209 235 261 285 317 339 364 377 398 189
$.D. 9 14 19 23 31 34 39 39 46 38
1000 - No. 12 12 12 12 12 12 12 12 12 12
Mean 209 232 260 286 314 337 358 389 387 178
S.D. 9 10 12 15 17 20 24 28 29 23
0 No. 12 12 12 12 12 12 12 12 12 12
Mean 158 168 181" 190 206 218 229 236 248 90
S.D. 7 11 13 16 19 19 22 25 27 22
Female 100 No. 6 6 6 8 8 6 6 8 6 6
Mean 157 168 177 187 201 209 221 228 241 84
S.D. 7 8 9 14 20 20 22 23 31 28
300 No. 8 8 8 6 6 6 6 6 6 6
Mean 159 172 182 192 204 215 223 227 238 79
S.D. 6 9 11 10 13 15 17 18 18 16
1000 No. 12 12 12 12 12 12 12 12 12 12
Mean 157 168 180 191 203 210 222 229 239 82
S.D. 4 5 7 8 11 11 12 12 13 12
Unit : g

No significant difference in any treated groups from control group.
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Table 3-2 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Body weight (Recovery period)
Day of recovery
Sex Dose Gain
mg/kg 1 3 7 10 14 1-14
Male 0 No. [ 6 [ [ [ )
Mean 404 4186 436 448 463 60
S.D. 35 39 42 44 50 16
1000 No. 6 6 6 6 6 6
Mean 394 405 424 434 452 58
S.D. 38 37 41 41 46 11
Female 0 No. 6 6 6 6 6 6
Mean 253 261 269 271 - 273 21
S.D. 27 30 33 33 38 11
1000 No. 6 6 6 6 6 6
Mean 231 237 249 254 259 28
S.D. 16 15 18 18 14 7
Unit

No significant difference between treated group and control group.
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Table 4-1 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Food consumption (Administration period)
Day of administration
Sex Dose .
mg/kg 1 4 7 10 14 17 21 24 28
0 No. 12 12 12 12 12 12 i2 12 12
Mean 24 23 26 25 27 26 26 24 25
S.D. 2 2 2 2 2 2 2 2 2
Male 100 No. (] 6 6 6 6 6 6 6 6
Mean 24 23 25 25 26 25 25 24 25
S.D. 1 1 2 2 1 1 1 1 1
300 No. 6 6 6 6 6 6 6 6 6
Mean 23 23 25 24 26 26 28 24 25
$.D. 2 3 4 4 5 5 4 4 5
1000 No. 12 12 12 12 12 12 12 12 12
Mean 24 22 25 24 26 26 25 24 24
S5.D. 2 2 2 2 2 2 2 3 2
0 No. 12 12 12 12 12 12 12 12 12
Mean 19 17 17 17 18 18 18 17 19
$.D. 2 2 1 1 2 1 2 2 2
Female 100 No. 6 6 6 6 6 6 6 6 6
Mean 18 16 17 16 17 17 18 16 18
5.D. 3 2 1 3 3 2 2 3 2
300 No. 6 6 6 6 6 6 6 6 6
Mean 20 17 18 17 18 17 17 16 18
S.D. 2 2 2 1 2 2 2 2 2
1000 No. 12 12 12 12 12 12 12 12 12
Mean 18 16 17 17 18 17 18 17 18
§.D. 1 2 1 2 1 2 2 1 2

Unit : g/rat/day
No significant difference in any treated groups from control group.
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Table 4-2 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Food consumption (Recovery period)

Day of recovery

Sex Dose
mg/kg 3. 7 10 14
Male 0 No. [¢] 6 6 6
Mean 30 31 31 30
S.D. 3 3 3 2
1000 No. 6 6 6 6
Mean 27 29 29 29
S.D. 2 2 2 3
Female 0 No. 6 6 6 6
Mean 22 22 21 20
S.D. 2 3 2 3
1000 No. [¢] 6 6 6
Mean 21 21 20 20
S.D. 2 2 2 1 -

Unit : g/rat/day
No significant difference between treated group and control group.
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Table 5-1 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Urinalysis (Week 4)
1) 2) 3)
pH Protein Ketone body Glucose
Sex Dose No. - :
mg/kg 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 w4 b dddE R L LT - At A4 4t
0 12 0 0 0 1 2 1 3 3 2 0 3 8 1 0 (V] 1 4 7 0 O 0 i2 0 0 0 O 0
Male 100 6 0 0 0 0 0 1 1 3 1 0 3 2 1 0 0 3 1 2 0 O 0 6 0 0 0 0O 0
300 6 0 0 0 4 0 0 1 1 0 0 0 6 0 0 0 0 2 3 1 0 0 6 0 0 0 0 0
1000 - 12 4} 0 0 0 2 (4] 4 6 (4} 0 2 9 1 0 4] 2 3 7T 0 O 0 12 0 0 0 O ]
0 12 4] 0 0 3 3 3 3 0 0 5 3 4 0 O 0 4 4 4 0 O 0 12 0 0'0 © 0
Female 100 6 0 0 0 2 1 1 1 1 (4} 0 2 4 0 O 4] g 3 3 ¢ o0 0 6 0 0 0 O 0
300 6 0 0 2 3 0 0 1 0 0 02 4 0 O 0 g 1 5 0 0 0 8 0 0 0 O 0
1000 12 Q0 1 6 1 3 1 0 0 0 2 8 2 O 0 0 4 8 0 0 0 12 0 0 0 O 0
1) - ! <10 mg/dL +=- : 10 - 25 mg/dL + : 26 - 85 mg/dL ++ : 86 - 250 mg/dL +++ : 251 ~ 600 mg/dL +++4 : >G600 mg/dL
2) - <5 mg/dL +- 1 5 - 7.5 mg/dL + : 7.6 - 30 mg/dL ++ : 31 - 70 mg/dL +++ : 71 - 125 mg/dL ++++ 1 3125 mg/dL
3) - <30 mg/dL +- 1 30 - 60 mg/dL + : 61 - 125 mg/dL ++ @ 126 - 250 mg/dL +++ 1 251 - 750 mg/dL ++++ 1 >750 mg/dL
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Table 5-2 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Urinalysis (Week 4)

4) 5) 6) 7)
Occult bhlood Bilirubin Urobilinogen Color
Sex Dose No.
mg/kg‘ - = 4+ 44+ - LA LR T LT X T + - + F+ FEt LY Y DY
0 12 12 0 0 0 O 12 0 0 0 0 10 2 0 O 0 012 0
Male 100 8 6 0 0 0 O 6 0 0 0O 0 5 1 0 0 [¢] 0 6 0
300 [ 6 0 0 0 O 6 0 0 0 0 4 2 0 O 0 0O 6 0
1000 12 12 0 0 ¢ O 12 0 0 O 0 8 4 0 O 0 012 0
0 12 12 0 0 0 0 i2 0 0 O 0 10 2 0 O 0 012 0
Female 100 6 6 0 0 0 O 6 0 0 O 0 6 0 0 O 0 0 6 0
300 6 6 0 0 0 O 6 60 0 O 0 5 1 0 0 0 0 6 0
1000 12 12 0 0 0 O 12 0 0 O 0 5 7 0 O 0 012 0
4) - : <0.03 mg/dL - 0.03 - 0.05 mg/dL + : 0.06 - 0.15 wg/dL ++ : 0.16 - 0.75 wg/dL +++ : >0.75 mg/dL
5} - : <0.5 mg/dL + : 0.5 - 1.5 mg/dlL ++ : 1.8 - 5.0 mg/dL +++ : 5.1 - 10.0 mg/dL ++++ : >10.0 mg/dL
6) +- : <2.0 mg/dL + : 2.0 - 3.5 mg/dL ++ : 3.8 ~ 7.0 mg/dL +++ : 7.1 - 12.0 mg/dL ++++ : >12.0 mg/dL
7) LY : Light yellow Y : Yellow DY : Dark yellow
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Table 5-3 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Urinalysis (Week 4)

URINE SEDIMENT

CRYSTALLIZATION
) RBC WBC SEC SREC Cast PS co
Sex Dose No.
mg-/kg - +- + o+ - - + ++ 4+ - 4- EE A - - + - + - & + b A4 - - A
0 12 12 0 0 0 O 12 0 0 0 O 012 0 0 O 12 0 0 0 0 12 0 0 12 0 0 0 0 12 0 0 0 0
. Male 100 6 6 0 0 0 O 6 0 0 0 O 0O 6 0 0 0 6 0 0 0 O 6 0 0 6 0 0 0 O 6 0 0 0 O
300 6 6 0 0 0 O 6 0 0 0 O 0O 6 0 0 O 6 0 0 O O 6 0 O 6 0 0 0 O 5 1 0 0 0
1000 12 12 0 0 0 O 12 0 0 0 O 011 1 0 ¢ 11 1 0 o 0 12 0 O 12 0 0 0 O 11 L 0 0 o0
0 12 12 0 0 0 O 12 0-0 0 O 012 0 0 0 12 ¢ 0 0 © 12 0 O 12 ¢ 0 0 O 12 0 0 0 0
Female 100 6 6 0 0 0 O 5 1 0 0 O o 6 0 O 0 6 0 0 0 O 6 0 O 6 0 0 0 O 5 1 0 0 O
300 6 6 0 0 0 O 6 0 0 0 O 0 6 0 0 0 6 0 0 0 © 6 0 O 6 0 0 0 O 6 0 0 0 O
1000 12 12 0 0 0 O 12 0 ¢ o0 © 012 0o 0 0O 12 0 0 0 0 12 0 0 1¥r 1 0 0 o0 10 2 0 0 ©O
SEC : Squamous Epithelial Cell - : Negative
SREC : Small Round Epithelial Cell +- @ Slight
PS : Phosphate Salts + : Mild
Cco : Caleium Oxalate ++ @ Moderate

+++ : Severe
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Table 5-4 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Water intake and urinalysis (Week 4)

Water Urine Osmolality
Sex Dose No. intake volume
mg/ke mL/24h mL/24h mOsm/kg
0 12 Mean 30 6.5 2136
5.D. 5 3.0 382
Male 100 6 Mean 37 9.1 1734
S.D. 5 3.0 354
300 8 Mean 31 7.6 2068
S.D. 5 1.4 285
1000 12 Mean 38« 8.3 2082
$.D. oD 3.4 490
0 12 Mean 28 5.4 2183
S.D. 7 4.3 648
Female 100 6 Mean 30 6.0 2027
S.D. 11 2.8 493
300 6 Mean T 29 5.3 2241
’ S.D. 9 4.2 ' 686
1000 12 Mean 32 4.8 2325
S.D. 7 2.1 445

+ : p<0.05 (Significant difference from control group)
D : Dunnett’'s test
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Table 5-5 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Urinalysis (Week 2 of recovery)

B-6057

1) 2) 3)
pH Protein . Ketone body Glucose
Sex Dose No.
mg/kg 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 - A= 4t ~ = kd bt bt EE N L Y R L T
Male 0 6 0 0 0 0 0 0 1 4 1 0 4 2 0 O 0 1 2 3 0 0 0 6 0 0 0 0 0
1000 6 0 0 0 0 0 0 0 3 3 1 3 2 0 O 0 3 0 3 0 0 0 6 0 0 0 O 0
Female 0 6 0 0 0 0 2 2 0 1 1 3 0 3 0 O (V] 3 0 3 0 0 0 6 0 0 0 O V]
1000 6 0 0 ' 0 2 0 1 0 3 0 2 3 1 0 0 0 1 2 3 0 0 0 6 0 0 0 O ¢
1) - : <10 mg/dL +- : 10 - 25 mg/dL + : 26 - 85 mg/dL ++ 1 86 ~ 250 mg/dL +++ 1 251 - 600 mg/dL 4444 1 >600 mg/dL
2) -~ ! <5 mg/dL +- : 5 - 7.5 mg/dL + : 7.6 - 30 mg/dL ++ : 31 - 70 mg/dL ++4+ 1 71 - 125 mg/dL ++++ 1 >125 mg/dL
3) ~ 1 <30 mg/dL +- 1 30 - 60 mg/dL + : 61 - 125 mg/dL ++ : 126 - 250 mg/dL ++4+ : 251 - 750 mg/dL ++++ : >750 mg/dL
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B-G057

Table 5-6 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Urinalysis (Week 2 of recovery)

4) 5) 8) 7)
Occult blood Bilirubin Urobilinogen Color
Sex Dose No. ———
mg/kg - k= 4+ 4+ et - & bt Gt bt = kb e bbbt LY Y DY
Male 0 6 5 1 0 0 O 6 0 0 0 0 6 0 0 O 0 0O 6 0
1000 6 5 1 ¢ 0 O 6 0 0 O o] 6 0 0 O 1] 0 6 0
Female 0 6 6 0 0 0 0 5 1 0 0 0 5 1 0 0 0 0 6 0
1000 6 5 1 0 0 Q 86 0 0 O o] .8 0 0 0O 0 0 6 O
4) - i <0.03 mg/dL - 0.03 - 0.05 mg/dL + : 0.068 - 0.15 mg/dL ++ : 0.16 - 0.75 mg/dL +++ : >0.75 mg/dL
5) ~ : <0.5 mg/dL + : 0.5 - 1.5 mg/dL. ++ : 1.6 -~ 5.0 mg/dL +++ : 5.1 - 10.0 mg/dL ++++ : >10.0 mg/dL
6) +- : <2.0 mg/dL + : 2.0 - 3.5 mg/dL. ++ : 3.6 - 7.0 mg/dL  +++ : 7.1 - 12.0 mg/dl. ++++ : >12.0 mg/dL
7) LY : Light yellow Y : Yellow DY : Dark yellow
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B-6057

Table 5-7 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Urinalysis (Week 2 of recovery)
URINE SEDIMENT
CRYSTALLIZATION
RBC WBC SEC SREC Cast PS co

Sex Dose No.

mg/keg I T T - = e kEF E I R LR T EEE L T T = I S A S A 4 ks
Male 0 6 0 0 0 O 6 0 0 0 O 6 0 0 0 6 0 0 0 0O 0 2 0 0 0 0 0 0 O

1000 6 0O 0 0 O 6 0 0 0 ¢ 6 0 0 0 6 0 0 0 O 0 1 0 0 O 0 0 0 O
Female - 0 6 0O 0 0 O 6 0 0 0 O 6 0 0 O 6 '0 0 0 O 0 1 0 0 O O 0 0 O

1000 <] ¢ 0 0 O & 0 0 0 ¢ 8 ¢ 0 0 6 ¢ 0 0 O s} 1 0 0 O ¢ ¢ 0 ¢
SEC : Squamous Epithelial Cell - Negative
SREC : Small Round Epithelial Cell +- . Slight
PS Phosphate Salts + : Mild
co : Calcium Oxalate ++ 1 Moderate

+++

Severe
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B~6057

Table 5-8 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Water intake and urinalysis {Week 2 of recovery)

Water Urine Osmolality
Sex Dose No. intake volume
mg/ke mL./24h mL/24h mOsm/kg
Male 0 6 Mean 35 15.2 2000
S.D. 5 4.4 230
1000 [} Mean 38 12.9 1716
S.D. 6 4.8 291
Female Q 6 Mean 32 9.0 2122
S.D. 8 3.9 542
1000 6 Mean 29 7.8 2064
S.D. 4 3.5 557

No significant difference between treated group and control group.
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B-6057

Table 6-1 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Hematology (Day 28)

RBC HGB HCT MCV MCH MCHC Reticul. PLT PT APTT FIB

Sex Dose  No.
mg/kg X10%*/#L g/dL % fL pg g/dL % X10°/ 4L s S mg/dL
0 6 Mean 790 16.1 42.86 54.0 20.4 37.8. 2.1 134.1 13.9 21.9 358
S.D. 37 0.8 1.0 1.9 0.7 0.5 0.5 31.2 1.4 4.1 30
Male 100 6 Mean 799 16.4 43.0 53.8 20.5 38.1 2.2 120.8 13.7 20.5 370
S.D. 40 0.6 1.8 1.1 0.5 0.5 0.4 11.0 0.5 3.0 26
300 6 Mean 807 16.5 43.8 54.2 20.5 37.7 2.3 115.3 15.6 21.% 349
S.D. 22 0.4 1.3 1.9 0.6 0.4 0.4 12.1 2.3 2.8 25
1000 6 Mean 802 16.6 44 .1 55.1 20.7 37.6 2.2 111.9 15.7 24.7 359
S.D. 35 0.5 1.1 1.3 0.4 0.2 0.3 9.3 2.7 2.4 22
0 6 Mean 769 15.8 40.9 53.2 20.6 38.8 2.0 130.5 12.5 16.0 272
S.D. 43 0.6 1.2 1.5 0.5 0.4 0.5 9.6 0.7 1.8 17
Female 100 6 Mean 801 16.4 42.7 53.4 20.5 38.3 1.9 137.5 12.4 17.8 268
S.D. 41 0.8 2.2 1.9 0.6 0.3 0.5 18.2 0.7 2.4 26
300 6 Mean 805 16.6 43.3 53.9 20.86 38.3 1.5 127.0 12.3 18.0 267
S.D. 25 0.7 1.6 0.8 0.3 0.3 ¢ 0.3 11.8 0.6 2.0 29
1000 6 Mean 812 16.2 42.2 51.9 19.9 38.4 1.7 136.1 12.5 18.1 277
S.D. 25 0.7 1.5 1.6 0.7 0.3 0.3 12.3 0.4 2.0 20

No significant difference in any treated groups from control group.
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B-6057

Table 6-2 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Hematology (Day 28)

WBC Differential leukocyte counts (%)
Sex Dose No.
mg/ke X10%/ L LYM NE EOSINO BASO MONO LUC
0 [} Mean 895.2 76.8 19.2 1.3 0.4 1.9 0.7
S.D. 19.3 5.8 4.9 0.5 0.1 0.5 0.3
Male 100 6 Mean 76.7 76.8 19.2 0.9 0.4 2.1 0.7
S.D. 15.8 8.4 7.6 0.4 0.1 1.0 0.2
300 6 Mean 114.1 77.8 18.3 1.0 0.5 1.9 0.6
S.D. 30.3 4.1 3.6 0.3 0.1 0.5 0.1
1000 6 Mean 82.6 5.2 20.3 1.0 0.5 2.1 0.9
S.D. 25.8 10.1 10.0 0.3 0.2 0.5 0.1
o] 6 Mean 69.6 76.2 19.1 1.1 0.3 2.5 0.7
S.D. 20.5 8.1 6.7 0.5 0.1 1.6 0.4
Female 100 (¢} Mean 71.5 77.2 18.8 1.3 0.4 1.6 0.8
S.D. 11.9 9.5 2.0 0.5 0.2 0.4 0.2
300 6 Mean 77.2 81.0 14.7 1.3 0.5 1.8 0.8
S.D. 26.4 6.2 6.0 0.3 0.1 0.7 0.2
1000 G Mean 85.7 77.5 18.68 0.9 0.4 1.8 1.0
S.D. 22.0 5.4 5.6 0.4 0.1 0.5 0.2

LUC : Large unstained cells
No significant difference in any treated groups from control group. N
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> B-6057

Table 6-3 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Hematology (Week 2 of recovery)

RBC HGB - HCT MCV MCH MCHC Reticul. PLT PT APTT FIB
Sex Dose No.
mg/kg X10/ L. g/dL % fL reg g/dL % X10*/ nL s s mg/dL
Male 0 6 Mean 836 16.5 42.6 51.0 19.8 38.8 2.0 117.3 13.9 20.2 373
S.D. 40 0.6 1.4 2.2 0.8 0.3 0.4 8.0 1.2 2.0 29
1000 3] Mean 862 17.1 43.7 50.8 19.8 39.0 1.8 118.1 14.4 21.8 381
S.D. 15 0.4 1.2 0.7 0.2 0.3 0.3 9.9 1.4 3.6 31
Female 0 6 Mean 807 16.1 41.2 51.1 20.0 39.2 1.8 130.1 11.8 15.6 276
S.D. 38 0.6 1.7 2.7 0.8 0.6 0.3 7.8 0.5 2.4 20
1000 6 Mean 850+ 16.6 42.3 49.8 19.6 39.2 1.4 137.0 12.2 17.3 281
S.D. 23T 0.3 0.6 1.3 0.5 0.3 0.2 9.1 0.7 3.1 22

%+ : p<0.05 (Significant difference from control group)
T : Student's t-test
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Table 6-4 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Hematology (Week 2 of recovery)
WBC Differential leukocyte counts (%)
Sex Dose No.
mg/kg X102/ 1L, LYM NE EOSINO BASO MONO LUC
Male 0 6 Mean 105.8 73.5 21.8 1.5 0.4 2.3 0.6
S§.D. 31.4 5.9 6.0 0.2 0.1 0.6 0.2
1000 6 Mean 98.1 78.7 16.8 1.1 0.5 2.4 0.7
S.D. 36.1 4.8 4.5 0.4 0.2 0.5 0.3
Female 0 6 Mean 68.3  179.9 15.8 1.0 0.3 2.1 0.9
S.D. 12.4 6.6 6.0 0.3 0.1 1.2 0.2
1000 6 Mean 81.2 75.7 19.3 1.4 0.4 2.1 1.2
S$.D. 22.4 5.1 6.0 0.5 0.1 0.7 0.5
LUC Large unstained cells

No significant difference between treated group and control group.
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Table 7-1 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Blood chemistry (Day 28)

AST ALT LDH 7 —GTP ALP T-CHO TG PL T-BIL GLU
Sex Dose No.
mg/kg IU/L IU/L 1U/L IU/L 1U/L mg/dL mg/dL mg/dL ng/dL mg/dL
0 6 Mean 59 27 53 1 774 51 31 91 0.1 135
S.D. 6 2 B 9 [¢] 60 11 9 13 0.1 17
Male 100 6 Mean 56 27 51 1 631 59 38 103 0.1 141
.8.D. 3 S 3 0 114 9 19 10 0.1 4
300 6 Mean 59 27 51 1 628 49 36 92 0.0 139
S.D. S5 2 T 0 156 2 18 13 0.1 10
1000 6 Mean 58 27 65 1 604+ 59 31 100 0.1 140
S.D. 5 2 19 1 97D 10 10 9 0.1 15
0 6 Mean 65 27 68 2 452 51 9 93 0.1 112
S.D. 9 10 17 1 93 10 2 14 0.0 12
Female 100 6 Mean 58 22 60 1 428 51 8 o8 0.1 122
S.D. S 2 13 0 107 17 4 28 0.1 13
300 6 Mean 58 24 53 1 366 56 10 101 a.1 119
S.D. [} 3 10 0 55 21 4 27 0.1 16
1000 6 Mean 55 25 59 1 405 63 12 112 0.1 124
S.D. 6 2 9 1 T4 13 6 24 0.1 14

# : p<0.05 (Significant difference from control group)
D : Dunnett’'s test
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B-6057

Table 7-2 A 28-day oral toxicity study of paracetaldehyde in fats with a recovery period of 2 weeks

Blood chemistry (Day 28)

BUN CRNN Na K Cl Ca P TP ALB A/G
Sex Dose No.
mg/kg mg/dL mg/dL mmol/L mmol/L mmol/L mg/dL mg/dL g/dL g/dL
(o] 6 Mecan 11 0.23 142 4.9 107 9.8 8.0 5.9 2.9 0.93
S.D. 2 0.03 1 0.3 1 0.3 0.8 0.2 0.1 0.02
Male 100 6 Mean 11 0.21 142 5.2 108 10.0 7.9 6.0 2.8 0.91
S.D. 1 0.01 2 0.3 i 0.3 0.6 0.3 0.1 0.04
300 6 Mean 12 0.23 142 5.0 107 9.9 8.0 5.7 2.8 0.93
S.D. 1 0.03 1 0.3 2 0.3 0.4 0.2 0.1 0.05
1000 6 Mean 11 0.22 142 5.0 107 10.0 7.9 6.1 2.9 0.93
S.D. 1 0.01 1 0.3 1 0.2 0.5 0.2 0.1 0.07
0 6 Mean 15 0.27 142 4.5 109 9.9 7.4 6.1 3.0 0.98
S.D. 2 0.03 1 0.1 1 0.3 0.6 0.2 0.1 0.04
Female 100 6 Mean 14 0.25 142 4.7 110 9.9 7.3 5.9 3.0 1.01
S.D. 2 0.03 1 0.4 1 0.3 0.4 0.2 0.1 0.03
300 » 6 Mean 16 0.29 141 4.5 109 10.0 7.9 6.0 3.0 1.00
S.D. 1 0.02 1 0.2 2 -0.3 0.6 0. 0.1 0.06
1000 6 Mean 15 0.26 142 4.5 108 10.1 7.9 6.3 3.1 0.97
S.D. 2 0.03 2 0.3 1 0.2 0.3 0.3 0.1 0.07

No significant difference in any treated groups from control group.
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B-6057

Table 7-3 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Blood chemistry (Week 2 of recovery)
AST ALT LDH T —GTP ALP T-CHO TG PL T-BIL GLU
Sex Dose .

mg/kg 1U/L IU/L 1U/L 1U/L 1U/L mg/dL mg/dL mg/dL mg/dL mg/dL

Male 0 Mean 80 28 59 1 576 56 50 99 0.1 149
S.D. 5 5 16 v} 156 8 16 9 0.0 20

1000 Mean 60 - 32 59 1 488 62 51 107 0.1 151

S.D. 7 6 10 1 42 12 11 16 0.0 21

Female o] Mean 60 24 45 1 274 68 17 122 0.1 117
. S.D. 8 3 9 0 47 13 9 22 g.0 20

1000 Mean 62 24 49 1 383 66 17 119 0.1 115

S.D. 7 1 15 1 128 11 4 15 0.0 11

No significant difference between treated_group and control group.
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Table 7-4 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Blood chemistry (Week 2 of recovery)
BUN CRNN Na K C1 Ca P TP ALB A/G
Sex Dose 'No.
mg/ke mg/dL mg/dL mmol/L mmol/L mnol/L mg/dL mg/dL g/dL g/dL
Male 0 6 Mean 15 0.24 144 4.6 107 9.9 7.3 6.1 2.8 0.84
. S.D. 1 0.03 2 0.3 1 0.3 0.5 0.1 0.1 0.05
1000 6 Mean 14 0.24 143 4.5 107 9.7 7.4 6.0 2.8 0.88
S.D. 2 0.02 3 0.3 3 0.3 0.5 0.3 0.1 0.03
Female 0 ] Mean 16 0.30 143 4.5 109 10.1 7.3 6.4 3.1 0.94
S.D. 1 0.04 1 0.2 1 0.2 0.5 0.2 0.1 0.08
1000 6 Mean 15 0.28 144 4.6 ‘110 10.0 7.2 6.3 3.0 0.92
S.D. 2 0.02 1 0.3 1 0.3 0.3 0.4 0.2 0.04

No significant difference

between treated group and control group.
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B-6057

Table 8-1 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Absolute and relative organ weight (Day 28)

Male
Body weight Brain Thymus Heart Liver Spleen Kidney Adrenal
Dose (R+L) (R+L)
mg/kg g g(g/100g BY) mng(mg/100g BW) g(g/100g BY) g(g/100g BW) g(g/100g BW) g(g/100g BW) mg(mg/100g BYW)
0 No. 6 6 6 6 6 6 6 6
Mean 374 2.05 431 1.21 11.68 0.62 2.88 59
S.D. 24 0.05 130 0.06 1.34 0.05 0.25 8
Absolute 100 No. 6 6 8 6 6 6 [ [
Mean 376 2.01 478 1.25 12.40 0.66 2.86 556
S.D. 11 0.09 6 0.07 1.08 0.09 0.14 6
300 No. 6 [ 6 ] 6 6 6 6
Mean 370 2.00 559 1.25 11.71 0.71 2.83 61
S.D. 40 0.09 92 0.18 2.70 0.13 0.45 13
1000 No. 6 ‘6 6 6 6 6 6 6
Mean 360 1.99 447 1.18 11.77 0.60 2.83 62
S.D. 26 0.07 . 71 0.08 0.89 0.12 0.26 11
0 No. 6 6 6 [ 6 6 6
Mean 0.55 115 0.33 3.12 0.16 0.77 16
S.D. 0.03 35 0.04 0.19 0.01 0.05 2
Relative 100 No. 8 6 8 8 6 : 6 8
Mean 0.54 127 0.33 3.30 0.18 0.76 15
S.D. 0.03 19 0.02 0.30 0.02 0.04 2
300 No. 6 6 6 6 6 6 6
Mean 0.54 152 0.34 3.13 0.19+ 0.76 16
S.D. 0.04 26 0.03 0.38 0.02D 0.06 3
1000 No. 6 6 6 6 ] 6 6
Mean - 0.55 125 0.33 3.27 0.17 0.79 17
S.D. 0.03 21 0.03 0.13 0.03 0.04 . 2

# : p<0.05 (Significant difference from control group)
D : Dunnett’'s test
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B-6057

Table 8-2 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 wecks
Absolute and relative organ weight (Day 28)
Male
Testis Epididymis
Dose (R+L) (R+L)
ng/ke g{g/100g BW) mg(mg/100g BW)
0 No. 6 ]
Mean 3.21 862
S.D. 0.18 49
Absolute 100 No. 6 6
Mean 3.18 863
S.D. 0.27 94
300 No. 6 8
Mean 3.05 844
S.D. 0.52 68
1000 No. 6 6
Mean 3.01 836
$.D. 0.32 96
0 No. 6 6
Mean 0.86 232
S.D.. 0.05 26
Relative 100 No. 6 8
Mean 0.85 230
S.D. 0.07 23
300 No. 6 6
Mean 0.82 229
S$.D. 0.08 16
1000 No. 6 6
Mean 0.84 233
S.D. 0.09 30

No significant difference in

any treated groups from control group.
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B-6057

Table 8-3 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Absolute and relative organ weight (Day 28)

Female
Body weight Brain Thymus Heart Liver : Spleen Kidney Adrenal
Dose (R+L) (R+L)
mg/kg i g(g/100g BY) ng(ng/100g BW) g(g/100g BW) g{g/100g BW) g(g/100g BW) gl{g/100g BW) mg(mg/100g BW)
0 No. 6 6 6 6 6 6 8 6
Mean 231 1.92 484 0.83 6.90 0.50 1.78 69
s.D. 24 0.06 190 0.10 1.01 0.09 0.16 11
Absolute 100 No. 6 6 - 6 6 6 6 8 6
Mean 224 1.91 444 0.82 6.68 . 0.53 1.74 67
S.D. 25 - 0.09 181 ©0.10 1.10 0.14 0.19 9
300 No. 6 6 6 6 6 6 6 6
Mean 219 1.88 437 0.717 6.63 0.48 1.58 68
§.D. 15 0.06 103 ~0.09 0.95 0.11 0.14 _ 7
1000 No. 6 6 6 6 6 6 6 6
Mean 228 1.89 470 0.84 7.82 0.55 1.76 72
S.D. 8 0.07 145 0.06 0.28 0.09 0.12 5
0 No. [ 6 [ 6 6 6 6
Mean 0.84 206 - 0.36 2.97 0.22 0.77 ‘30
$.D, 0.08 62 0.01 0.18 0.03 0.03 5
Relative 100 No. 6 6 6 6 6 6 6
Mean 0.86 194 0.37 2.98 ©0.24 . 0.78 30
s.D. 0.07 53 0.02 0.25 0.04 0.05 4
300 No. 6 8 6 6 [ [ 6
Mean 0.86 200 0.35 3.02 0.22 0.72 31
_ S.D. 0.04 46 0.02 0.24 0.04 0.04 1
1000 No. 6 6 8 8 6 6 8
Mean 0.83 206 0.37 3.35+ 0.24 0.77 32
$.D. 0.02 59 0.02 0.13D 0.04 0.05 3

* : p<0.05 (Significant difference from control group)
D : Dunnett's test
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B-6057

Table 8-4 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Absolute and relative organ weight (Day 28)

Female

Ovary Uterus

Dose (R+L)
wg/kg mg(mg/100g BY) mg{mg/100g BW)
0 No. 6 [
Mean 91.17 432
S.D. 14.6 112
Absolute 100 No. 6 6
Mean 89.3 487
$.0. 15.6 195
300 No. 6 6
Mean 74.9 419
S.D. 5.9 156
1000 No. [ [
Mean 92.17 438
S.D. 14.3 95
0 No. R 6 6
Mean 39.8 | 186
S.D. 6.4 40
Relative 100 No. 6 5}
Mean 39.9 213
S.D. 4.3 62
300 No. 6 6
Mean 34.4 189
S.D. 3.2 60
1000 No. (] &
Mean 40.7 192
S.D. 6.1 41

No significant difference in any treated groups from control group.



_ZL_
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Table 8-5 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Absolute and relative organ weight (Week 2 of recovery)
Male
Body weight Brain Thynus Heart Liver Spleen Kidney Adrenal
Dose {R+L) {R+L)
ng/kg 3 g(g/100g BY) ng(mg/100g BW) g(g/100g BW) g(g/100g BW) g(g/100g BW) ¢(g/100g BW) mng(mg/100g BW)
Absolute 0 No. 6 6 [ 6 6 [ 6 8
Mean 435 2.06 432 1.32 12.77 0.75 3.05 59
S.D. 46 0.08 126 0.17 2.11 0.16, 0.25 9
1000 No. [ 6 6 (] 8 8 6 [
Mean 421 2.12 495 1.29 12.29 0.72 2.93 65
S.D. 43 0.07 110 0.17 2.26 0.12 0.33 13
Relative 0 No. 6 6 6 8 6 (3 6
Mean 0.48 99 0.30 2.92 0.17 0.71 14
S.D. 0.04 27 0.02 0.19 0.03 0.06 2
1000 No. 6 6 [ [ 6 6 [
Mean 0.51 118 0.31 2.90 0.17 0.70 15
S.D. 0.04 25 0.06 0.23 0.02 0.05 2

No significant difference

between treated group

and control group.
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Table 8-6 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Absolute and relative organ weight (Week 2 of recovery)
Male
Testis Epididymis
Dose (R+L) (R+L)
ng/kg g(g/100g BW) mg(mg/100g BW)
Absolute 0 No. [ [
Mean 3.20 1054
S.D. 0.27 93
1000 No. 6 6
Mean 3.23 1063
$.D. 0.25 58
Relative 0 No. 6 6
Mean 0.74 246
§.D. 0.11 46
1000 No. [] 6
Mean 0.77 254
S.D. 0.08 23

No significant difference between

treated group and control group.
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Table 8-7 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Absolute and relative organ weight (Week 2 of recovery)
Female
Body weight Brain Thymus Heart Liver Spleen Kidney Adrenal
Dose ‘ {R+L) {R+L)
mg/kg 4 glg/100g BW) ng(ng/100g BW) g{g/100g BW) s(g/100g BW) £(g/100g BW) g{g/100g BW) mg(mg/100g BW)
Absolute 0 No. 6 [ 8 6 6 6 6 6
Mean 258 1.96 374 0.84 6.96 0.56 1.79 67
S.D. 33 0.05 61 0.07 1.00 0.08 0.15 15
1000 No. 6 [ 6 6 [ [3 6 6
Mean 242 1.94 353 0.84 6.67 0.45+ -1.83 69
S.D. 16 0.07 82 0.07 0.57 0.06T 0.14 14
Relative 0 No. 6 [ 6 [ 6 [ [
Mean 0.77 147 0.33 2.70 0.22 0.70 26
§.D. 0.09 26 0.02 0.07 0.02 . 0.05 5
1000 No. 6 6 6 6 6 8 [
Mean 0.81 146 0.35 2,76 0.19» 0.76 29
S.D. ¢.07 30 0.02 0.08 0.02T 0.05 5

® @ p<0.05 (Significant difference from control group)
T : Student's t-test
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B-6057

Table 8-8 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Absolute and relative organ weight (Week 2 of recovery)

Female

Ovary Uterus

Dose (R+L)
ng/kg mg(mg/100g BW) mg(mg/100g BW)
Absolute 0 No. 6 [
Mean 85.3 476
S.D. 8.8 155
1000 No. 8 6
Mean 76.6 418
S.D. 15.4 106
Relative 0 No. 6 8
Mean - 33.4 186
S.D. 4.1 59
1000 No. [ 6
Mean 31.6 173
S.D. 5.1 45

No significant difference between treated group and control.group.
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A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

B-6057

Table 9-1
Gross pathological findings (Day 28)
Organs Sex: M M M M F F F
Dose(mg/kg) (4} 100 300 1000 0 100 300 1000
Findings Number: 6 6 6 6 6 8 ¢}
Kidney
Focus,depressed 0 0 0 0 0 Q 1 0
yS 0 0 0 1 0 0 0 [4]
Lung(bronchus)
Focus,dark red Q 1 1 0 Q 0 Q
Uterus
Cyst - - - - 0 1 0 0

- : Not applicable
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B-6057

Table 9-2 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Gross pathological findings (Week 2 of recovery)
Organs Sex: M M F F
. Dose(mg/kg) : 0 1000 0 1000
Findings Number: [ 8 6 6
All tissues
Not remarkable 6 <] 6 6
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Table 10-1 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Histopathological findings (Day 28)

Organs Sex: F
X Dose(mg/kg): Q 100 300 1000 0 100 300 1000
Findings Number: 6
Adrenal .
Number examined 6 0 0 8 6 0 0 -]
Not remarkable 6 0 0 8 8 o] 0 4]
Bone+Bone marrow,femoral
Number examined [4] 0 0 6 <] 0 0 6
Not remarkable [¢] 0 0 6 6 0 0 6
Bone+Bone marrow,sternal
Number examined 6 0 0 6 8 0 0 6
Not remarkable 6 0 0 6 6 0 o] 6
Cerebellum
Number examined 6 0 4] 6 6 0 0 6
Not remarkable 6 0 0 6 [ 0 0 6
Cerebrum ) ’
Number examined 6 0 0 6 6 0 0 6
Not remarkable 6 0 0 6 [+] 0 0 6
Epididymis
Number examined 6 0 o] 6 - - - -
B Not remarkable 51 0 0 6 - - - -
ye :
Number examined 6 0 0 6 <] 0 0 6
Not remarkable 6 0 0 6 6 o] [ 6
Heart :
Number examined 6 0 0 6 8 0 0 6
Not remarkable 5 0 0 6 6 0 0 8
Cardiomyopathy 1 0 0 0 0 0 0 0
minimal 1 0 0 0 0 ¢} 0 0
Intestine,duodenum
Number examined 6 1} 0 6 6 0 0 6
Not remarkable 6 0 0 6 6 0 0 6
Intestine, jejunum
Number examined 6 0 0 8 6 o] 0 4]
Not remarkable 6 0 0 6 6 0 0 6
Intestine,ilecum({Peyer’'s patch)
Number examined 6 0 0 6 6 0 0 6
Not remarkable 6 0 0 6 6 0 0 6
Intestine,cecun
Number examined 6 0 .0 6 6 0 0 6
Not remarkable 5 0 0 6 6 0 0 6
Cell infiltration,mucosal 1 0 0 Q 0 0 0 0
minimal i 0 0 0 0 0 0 0
Intestine,colon
Number examined 3] 0 0 8 8 0 0 6
Not remarkable 6 0 0 6 6 0 0 6
Intestine,rectum
Number examined 6 0 [P 6 6 (o] 0 6
Not remarkable 6 0 0 6 6 0 0 6
Kidney
Number examined 6 0 0 6 6 0 1 6
Not remarkable 5 0 0 3 6 0 0 5

- : Not applicable
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Table 10-2 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Histopathological findings (Day 28)

Organs Sex: M M M M F F F F
. . Dose(mg/kg): 4] 100 300 1000 0 100 300 1000
Findings Number: 6 8 6 8 6 6 6 6
Kidney (continued)
Cyst 0 0 0 1 0 0 0 0
minimal 0 0 0 1 [} (V) 0 0
Regeneration, tubular 1 0 0 2 0 0 1 1
minimal 1 0 0 2 0 4] 0 1
mild L 0 0 4] 0 0 0 1 0
Eosinophilic body,tubular cell 1 o] 0 2 0 0 0 0
minimal . 1 0 0 2 0 0 0 0
Liver
Number examined 6 8 6 4] [:] 6 6 6
Not remarkable 0 1 3 0 0 1 1 1
Vacuolation, hepatocyte,periportal [ 4 2 1 5 3 4 4
minimal 5 4 2 1 3 3 3 3
mild 1 0 [¢] 0 2 (4] 1 1
Microgranuloma 1 1 0 2 4 4 4 4
minimal 1 1 0 2 3 4 4 4
mi . 0 0 0 0 1 0 0 Q
Hypertrophy.hepatocytic.central 0 0 1 5 0 0 0 3
minimal 0 0 1 2 0 0 0 3
mild 0 0 0 3 0 0 0 0
Lung(bronchus)
Number examined 6 0 1 6 8 0 0 6
Not remarkable 6 0 0 4 6 0 0 [}
Hemorrhage, focal V] 0 1 1 0 0 0 0
mild o] 0 1 1 0 0 0 0
Accumulation, foamy cell 0 0 0 1 0 0 0 0
minimal . 0 0 0 1 0 0 0 0
Lymph node,mesenteric
Number examined 6 0 0 [:] 8 -0 0 6
Not remarkable 6 0 0 8 -] 0 0 6
Lymph node, submandibular
Number examined <] o] 0 6 6 0 0 6
Not remarkable 6 0 0 6 6 0 0 6
Ovary
Number examined - - - - 6 0 0 6
Not remarkable - - - - 6 0 0 [
Parathyroid
Number examined 5 0 0 6 6 0 0 5
Not remarkable 5 0 0 3] 6 0 1] 5
No sample 1 0 0 0 0 "0 0 1
Pituitary
Number examined’ 6 0 0 6 6 0 0 6
Not remarkable 5 0 0 6 6 0 0 6
Cyst 1 0 0 0 0 0 0 4]
minimal 1 0 Q 4] Q Q Q Q
Prostate
Number examined 6 0 0 6 - - - -
Not remarkable 2 0 0 4 - - - -
Cell infiltration,interstitial 4 0 0 2 - - - ~
minimal 3 0 4] 2 - - - -
mild 1 0 0 0 - - - -
Sciatic nerve
Number examined 6 0 0 6 6 [} 0 6
Not remarkable 6 0 o] 6 6 0 0 6

- : Not applicable
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Table 10-3 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Histopathological findings (Pay 28)

Organs Sex: M F
Dose(mg/kg) : (4] 100 300 1000 0 100 300 1000
Findings . Number: 6 6

Skeletal muscle,femoral
Number examined
Not remarkable
Spinal cord,thoracic
Number examined
Not remarkable
Spleen X
Number examined
Not remarkable
Hematopoiesis,extramedullary
minimal
Stomach
Number examined
Not remarkable
Erosion
minimal = = .
Thickening,limiting ridge
minimal
Testis
Number examined
Not remarkable
Thymus
Number examined
Not remarkable
Thyroid
Number examined
Not remarkable
Ectopic thymus
minimal
Cyst,ultimobranchial
minimal
Trachea
Number examined
Not remarkable
Urinary bladder
Number examined
Not remarkable
Uterus .
Number examined
Not remarkable
Cyst
minimal

COOOHRGB MU DG 66
COOCOMH OO0 OO0 OO
COCOoH® COTC O OO
NNOOLD COOD OO OO0

QO O OORMUIG O OO0 COOCOHM hbddN® OO O®
OO OO0 OOCOU0 OO OO COOOVHMm OO0 ©O0 OO
DO OM OORMHUIG OB OO0 HERRFELRO WL B 6O

OO OO0 O0OOCO CO OO COOOMeM DOOO ©C OO0

RO 00 OO0 00000 OO

OOMM PO AR NDRNOORO O
OO0 OO0 OO0 OOLOO ©O
QOM® O; OO NNOORO O

[ |
Ty
tE ot

- : Not applicable
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Table 10-4 A 28-day oral toxicity study of paracetaldehyde in rétsvwith a recovery period of 2 weeks
Histopathological findings (Week 2 of recovery) '

B-6057

Organs Sex: M F
L Dose(mg/kg): 0 1000 0 1000
Findings Number: 6 6
Liver
Number examined 6 8 6 6
Not remarkable 2 3 3 1
Vacuolation, hepatocyte,periportal 2 1 3 2
minimal 2 1 3 2
Microgranuloma 2 2 2 5
minimal 2 2 2 5
Stomach
Number examined 6 6 8 6
Not remarkable [ 6 4] 6
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2344-F ML ROFIRYYT ) Y ORETFEALERBRIEOERERAT
3-8, HREREERREREEKYL LT Salmonella typhimurium TA100,
TA1535, TA98, TA1537 35XV Escherichia coli WP2uvrA ZFV, S9 mix JERE

E(EEE) BIOHEE (RENEMEE) TTE7LA vFar—ra ki biTo
ke |

AR, AERREAR (FHEAR) OBR, HoLFHEEIRDSNIARERE
ARL L, EEEBIc BT TAL100 3 K U8 TA1535 T 31.3~10004g/7' L — b, TA98
B U TA1537 C 1.56~50,ug/ 7L — b, WP2uvzd Cid 62.5~2000g/7'L— b+ D
WHE (R 2), Tk, KEEHEETRWThOE#K L b 156~5000ug/ 7L — D
fE (A 2) TRELE.

SERIL 2 EEHL . 2OER, £TORKBY TREFELOFRII PP 5
¥, HRERIN=—ROMMIRBD Shid o k. HOEEHEICS>W\TIX, B
$TI TAL00 O 10004g/7L — b, TA1535 @ 500g/7 L — M BLE, TA98 BE Tk
TA1537 D 25 ug/7L— b Bk, BEPWP2uvzA D 2000ug/7L— FORET, ¥
7=, fNEREME(LEE Tl TA100, TA1535 B LT WP2uvzAd @ 2500 ug/7L— ML E,
TA98 35 & U TA1537 D 5000 g/ 7L — F ORI BTRD SNz, |
 UEORED S, REBEHT T, 23447 MO FOFIRIV T ) Y OM
BN T 5B TR E RS L M L. |
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(2) BRYHEABOHEMYE L& ICHRERI D= —HARNT 2 (FRMkEY).

3) 2Mich =2 ARROBER, SERERI D —HOEMICBEREIED SN D,
HU, BRRARKEEFIRD S NEVHAITBN T, BHEETTRRESR
CEBMEDED S hUTBRIE L HET B, o

B R
 HBE2EEEBLESE (R21-1, 2142, 2-2, 3-1-1, 3-1-2, 3-2 BLUE 1-1,
12, 1-8, 1-4, 15, 2-1, 2:2, 23, 2-4, 25), EEHEB X CRBEELEONTH
OBEY, HEHLETATOBEKCBOTERERI D = —#X, BHENRED 2 4
BRI LRI ok, BOEBHEIZDWTI, E#ETCIX TAI00 © 1000 ug/
7L —1, TA1535 @ 500ug/7 L — F AL, TA9S 3L T TA1537 D 254g/7 L — b
BLE, 3 & 'WP2uvrd 200018/ 7 L — F OFET, £ 7= , AABIEE(LHTId TA100,
TA1536 35 & Uf WP2uvzd @ 2500 /7 L — FBLE, TA9S B & 1% TA1537 5000 1
7L — L ORBTED SNk,
BENERCIISRT 5 (FHEHN) OREAOERERID - —MAADLN
7eo BUENBEICBWTEHL P RERERID Z-HOEM»EH S, ZORE
X, Zh2hBERT7—F (HNER) OBEAOBEEZRTIOTH k. £,
SUBRIC A, YE, MERE DU & 1° 89 mix B LK, MEOBAIE
Bohizrolk. Z0OM, ERMEBRYEORHSE, BRI<SBLIRDLIRH

Do

%
23447 NS RRFVAYYT x) Vs oW TRETRARRERIEOH RS
W2, MEERVIEREALERBEERL . ZORE, RBEELOS
Wb, 2TOEERE CRRERD D= —MOMINIED 5hah i,
RBEOFIMEIC OV, 2BICOEZRFRE DICENTHE I LIFBRAIN-.
UkdoT, ZEREHTCE 23,44 FhS FOFI RV 72 )V OBEF
SR BTSN L W Le,
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# 1-1 S9 mix FEFEETIZEITAL, 3, 4, 4 -FroeRadi Y/ 72 )00

FEFREABRE R (EEE)
B BRER-m= B, 7L
R EC o E R TL— AT 7R
(ne/7TV—H] TAIO0  TA1535 WP2uuA TA98  TA1537
R (UxFazasesr] 100 15 20 21 12
20 106 11 21. 35 13
50 132 14 18 34 * 19 *
- 100 115 16 19 14 * 21 *
200 124 19 99 97 * 17 *
500 125 16 22 26 * 17*
1000 136 * 4% 23 30 * 17 *
2000 0* 0* 10* 1* 1*
5000 0* 0* 0* 0* 0*
%t BR AF—2 SA AF—2 ~ AF—2 9—AA
ng/TL—h 0.01 0.5 0.04 0.1 80
HIRER o =——% -
ey 1172 439 419 285 351

* HOEFHEHERBEDHOLN,

AF-2: 2-(2-7V) -3~ (5-=ba-2-ZY ) 7 ZUATIR
SA : TUEFHRIUA

9-AA: 9-TI )TN

-10- Study No. 04-246




% 1-2 S9 mix TEIE FIZ31732, 3, 4, 4’ ~FRILRRF LR T2 )0 D
BAERERBRE R (CHEHEMEE]

" B - HIRERan=——¥ 7L —}
' WE B L —AhI 7
(ng/7V—h TAL00  TAI535 WP2uwA TA98  TA1537
MR (aFazisssr] 110 14 28 26 18
20 138 292 20 ~ 28 292
50 | 117 22 13 37 15
100 129 29 19 21 19
200 129 25 20 23 11
500 137 24 23 14 15
1000 128 13 11 15 9
2000 117 8 18 18 12
5000 0* 0* 2 * 0* 0*
B5 44 5f R 2- AA 2- AA 2- AA 2- AA 2- AA
pg/ 77—k 1 2 10 1 2
BEREROn——¥ .
iy 205 108 443 280 55

x : AOLAFTHEENEDLNZ,
2-AA; 2-T TR
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% 2-1-1 S9 mix FEFETIZBITE2, 3, 4, 4’ -FrFLRudx Y72 /0D
BIREALERBRER (FRRLE B —E#EE)
B B BEIRERan=——% /71—
5 H kT A A A
(ue/7V—P "TFAT00 TA1535 WP2urrA TA98 TA1537
[E3E P 99 10 17 — -
(rFv 96 11 21 - -
ZNVRFTR] 107 10 17 — -
(101 + 6) ( 10%x 1) ( 18 % 2) - -
115 8 -— — -—
31.3 127 10 — — -—
90 10 — - —
(111 £19) (9 = 1) - - —
108 12 29 — —
62 .5 100 11 24 — —
103 13 27 — —
(104 + 4) (12*x 1) ( 271+ 3) —— ——
115 5 - 19 — —
125 124 14 18 - -
118 7 25 - -
(119 5) ( 9+ 5) (21* 4) - -
' 127 7 30 — —
250 105 6 21 - -
104 6 28 — —
(112 £13) ( 6% 1) ( 26 5) — —
125 4* 24 -— —
500 109 6* 23 — —
131 7* 20 -~ —
(122 £11) (6% 2) ( 22+ 2) — —-
13* 0* 25 -~ —
1000 23 * S0t 36 - _—
14* 0* 39 — —
(17+ 6) ( 0%+ 0) (. 33+ 7) - —
— - 15 * - -
2000 — — 19 * — _
—_ —_ 24* __ o
- — ( 19 % 5) - ——
oAt f R AF—2 SA AF —2 AF—2 9—AA
pg/7L—k 001 0.5 0.04 0.1 80
HFER 998 327 585 - —
an=—# 948 324 572 _ -
VA % 984 328 642 - -—
(977 £26) (326 2) (600 +37) — —

() PELEERE

* BHOABRENEDLN,

AF-2: 2-(2-79V) -3-(5-=hu-2-7Y ) 7 ZU)L 7K
: TP FRID A '

SA

9-AA: 9-TT IV
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# 2-1-2 S9 mix JEFETICBITAL, 3, 4, 4’ -FThFeRuXi /7= /)0 D
HEIRERERBBRER CAHRIE H —E#EE]
};ﬁ ﬁ ’@‘Jﬁ’z‘ﬁﬂﬂ:“—ﬁ/jl/‘—‘}‘ .
AR B AT T — AL TN
(we/7V—H "Ta100 TA1535 WP2uvrA TA98 TA1537
Rex kot BE - - — 21 9
(CAFNV - — - 21 8
ANVEFTR) - - - 18 10
- — - (20% 2) ( 9% 1)
— — — 21 13
1.56 — — — 17 12
— — - 13 9
— - - (17 4) ( 11+ 2)
— — — 24 14
3.13 -— - — 16 16
- - - 20 13
— - — ( 20+ 4) (14 2)
— — — 19 7
6 .25 — - — 32 15
- - - 27 18
— - - (2+ 7) (18+ 6)
— — — 24 16
12 .5 — . — — 34 13
— — - 22 18
. i - (27 6) ( 16+ 3)
— — — 30 * 13*
25 - - - 36 * 12*
— - — 23 * 17*
- - — (3 + 7) (14% 3)
- - - 30* 0*
50 — - — 18* 0*
_ — — — 28 * 0*
: — - — ( 25+ 6) ( 0+ 0)
Bttt B AF—2 SA AF—2 AF—2 9—AA
pg/7L—k 001 0.5 0.04 0.1 80
BRER — - — 329 228
an=—# - — - 242 215
/S Tr—h — - - 272 239
_ - — —- (281 +44) (227 £12)
() FHEEEERE
¥ . HOEFRERBDONE,
AF-2: 2-(2-7U))-3-(5-=bn-2-7U ) 72U LT3R
SA : TYLFMTLA
9-AA: 9-F )T IIT
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& 2-2 S9 mix TFHE FICBIT52, 3, 4, 4’ -ThFERuF L/ 7= )0 D
HIRRAZRRBER (AABRLE B —AHTEEE]

A B BREEan=——% "7 —}

, B SN ZL— AV
(ue/7L—F"TA700_ TA1535 WP2uvrA TA98 TA1537
R& 45 R 108 16 25 28 9
(AFN 95 9 25 24 14
ANVEF VR 90 10 16 . 28 17,

( 98 9) ( 12+ 4) ( 22=* 5) (27 2) ( 13+ 4)
139 9 36 33 14
156 127 10 30 13 10
112 1 28 29 9

(126 £14) ( 7%+ 5) ( 31%* 4) (25=*+11) ( 11 =% 3)
104 5 24 16 12
313 110 12 25 18 7
99 8 14 17 15

(104 6) ( 8+ 4) (21 6) ( 17x 1) ( 11 =% 4)
113 16 32 25 6
625 107 10 22 14 13
118 6 31 19 11

(113 6) ( 11+ 5) ( 28+ 6) ( 19+ 6) ( 10=* 4)
124 6 25 22 13
1250 101 5 25 17 7
102 5 26 13 7

(109 +13) ( 5% 1) (2% 1) ( 17+ 5) ( 9=+ 3)
76 * 9 * 14 * 9 6
2500 93 * 3* 21 * 18 10
95 * 3* 16 * 14 9

(88 +10) ( 5+ 3) (17+ 4) (14%£5) ( 8% 2)
O* 0* 8* O* 0*

5000 0* 0* 9* 0* 0*

0 0* T* 0* 0*
(0*+x0) o0+ 0) (8%+1)y C 0%+x0) ( 0% 0)
_Bitx R 2- AA 2- AA 2- AA 2- AA  2-AA
ug/7L—h 1 2 10 1 2
BIRER 422 173 448 270 65
an=—¥K 444 164 408 266 77
S FL—h 501 170 410 283 98

(456 +41) (169 & 5) (422 £23) (2713+ 9) (80i_17)

() PEFRERE
* o BOAFHEESAROON,
2-AA: 2-TI)T TRy
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# 3-1-1 S9 mix FEFETITBITB2, 3, 4, 4’ -TreFuafi /7= /)00
HIREAT RHABRER (AR50 B — B
B B BEREREau=—% /7 —}
B . JL—AY 7 Ml
Lu /7N "Ta700 TA1535 WPZuvrA TAQS TAL537
EIEFIE 114 15 13 - S
(rF v 95 15 13 — -
ZVIRFTR) 114 8 17 — -
(108 £11) ( 13+ 4) ( 14=% 2) — -
110 13 - - -
31.3 108 16 — — —
120 12 - — —
(113 £ 6) ( 14+ 2) ~= — -
122 9 20 — -
62 .5 128 8 16 - —
59 12 20 -~ —
(103 +38) ( 10+ 2) ( 19+ 2) — —
37 10 19 - —
125 90 13 13 — -
102 8 20 _— —
(76 £35) ( 10+ 3) ( 17+ 4) — —-
101 5 13 — —
250 112 10 20 - —
110 14 24 — —
(108 + 6) ( 10+ 5) ( 19% 6) - —
119 3* 13 — —
500 124 7 * 28 — _
: 117 4* 15 — .
(120 + 4) ( 5%+ 2) ( 19% 8) — —
133 * 0 16 — —
1000 111* 0* 17 - —
87 * 0* 13 — —
(110 £23) ( 0+ 0) ( 15+ 2) - -—
—_— —_— 9 * o o
2000 — — 7% - _
—_ — 8 * . o
— — ( 8+ 1) — —
B4t St BB AF—2 SA AF—2 AF—2 9—AA
peg/7V—bk  0.01 0.5 0.04 0.1 30
BHIRER 1036 324 504 — —
an=—# 1083 300 555 — -
S TL—k 1124 318 536 — —
( 1081 +44) (314 +12) (532 +26) — —
() EBHE - IERERE
* HOAFTHERZDOLNE,
AF-2: 2~ (2-7UN) ~3- (5—=}m-2-T7YN) P ZINTIK
SA : TULFRITL
9-AA: O-TI )T 7Y
15
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# 3-1-2 89 mix FEFEETITBITA2, 3, 4, 4 -FroeRuxi Yy 7= /00
HIRRRE RAG R (AR B2E H — EHE] .

B & ' BRER =8/ T~ __
TR TL—ALT TR
Lue/7—N=TaT00 TA1535 WP2uvrA TA98 TAL537
B4 f HR — — — 37 8
(AFN - — — 32 16
ANHEFTR) — . - - 31 11 .
_ _— — ( 33+ 3) (12=% 4)
- - — 27 6
"1.56 — — — 24 9
— — — 22 14
_ — —— (24 3) (10 4).
— — — 35 13
3.13 — — = 21 24
—_— — R - 29 13
_— _ — (28 7) (17% 6)
— — — 25 19
6 .25 - - - ' 28 26
— , —_ — 29 16
-— . — - (21 2) (20% 5)
— — - 33 21
12 .5 - - - 41 24
— _ — 33 14
_ _ — (36 = 5) ( 20+ 5)
— — — 27 * © 15*%
25 — —_— — 22 * 16*
— - - 22 * 22 *
— — — ( 24+ 3) ( 18%x 4)
— — — 24 * 12*
50 — - - 12* 18*
— — — 30* 19*
- _— _— ( 22+ 9) (16 % 4)
B R AF—2 SA AF—2 AF—2 9—AA
pg/7V—b 0.0l 0.5 0.04 0.1 80
BRER - — - 363 367
o= —% — —_ - 380 406
VA% - — - 404 486
_ — — - (382 +21) (420 +61)
() FHELEERE
¥ BOAFHEENIEDON,
AF-2: 2-(2-7UN) -3-(5-=h2-2-7Y L) 7 ZULT7IR
SA : TY{ETNIDA
9-AA: 9-TI)T7 7V
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#= 3-2 S9 mix FEIEFICIBIT B2, 3, 4, 4’ -FhIeRaXi /7> /D

IR 52N BB AE B (PR BR 2B B — NS KIR)

A B BRERau=——% /T —}
WX A T — A 7N
Lee/7V N "TAT00 TA1535 WP2uvrA TA98 TA1537
e ot Rl 121 6 22 27 16
(PAF N 117 -~ 14 16 25 17
ANAFUR) 110 . 14 24 35 17
(116 + 6) ( 11 *+'5) ( 21+ 4) ( 29+ 5) ( 17+ 1)
120 7 28 30 8
156 118 11 20 33 19
107 11 21 23 22
(115 7) (10x 2) ( 23+ 4) ( 29+ 5) ( 20+ 2)
105 10 20 21 15
313 98 10 17 26 21
118 6 12 26 17
(107 £10) ( 9%+ 2) ( 16+ 4) ( 24x 3) ( 18*+ 3)
126 14 16 30 20
625 107 7 22 21 13
107 13 16 28 16
(113 +11) ( 11+ 4) ( 18+ 3) ( 26 5) ( 16+ 4)
110 9 23 24 13
1250 115 9 15 29 12
97 13 17 19 10
(107 9) ( 10+ 2) ( 18%x 4) ( 24 5) ( 12% 2)
89 * 7* 11* 26 * 9*
2500 72 * 6* 9* 14 * 9*
66 * 4* 13* 22 * 9*
(76 +12) ( 6% 2) ( 11+ 2) (21 6) ( 9% 0)
v 2* 0* 8 * 0* 1*
5000 22 * 0* 10* 0* 0*
15* 2% 7* 1* 0*
(13+10) ( 1+ 1) ( 8x 2) ( ox 1) ( 0=*x 1)
B tEet FR 2- AA 2- 2- AA 2- AA 2- AA
ug/ 7L —h 1 2 10 1 2
BIRER 358 170 402 258 90
apn=—3¥ 415 159 406 253 85
/S TL—h 404 172 503 260 91
_(892+30) (167+ 7) (437+57) (257 + 4) ( 89 3)
() eE R RE \
* HOAFTHEENRDLIE,
2-AA: 2-T) TRy
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E %

2. 8. 4. T RS FuxiRI V72 ) ORGBURREZREDHEELRITA-D,
F o f ==X« NARY—1EEME (CHLIU) #BVWThEeERERRTERLE,

DI, BEFAREEERBRI A FIA4 AZED DK 10mM (ZHA% 75 2500 pg/mL & L
T, ARSI E EiE Lz, TOKER. SREAIREORBEME(L Tl 625 pg/mL UL+
DR T, SNMAREDOFERBEELTIE 313 pg/ml UL EORAE T, EHELBED 24 R
MIETIE 313 pg/mL S EOAET, EEHAEED 48 B QUE T 39.1 pg/mL L OB AT,
50% LA _E DO HIEREHIRIASEE O H v, 50%%@@%&@%&& (BIREE) IXAERRIAER DR HIE
HEAL T 464.273 pg/mL, IERBIEM(L TIE 184.036 pg/ml. EEHAIEED 24 BRRLE TIX
205.955 png/mL., 48 BERIALER TiX 33.500 pg/mL L EH & A, Zhi v, SRFRAREOR
SHEME(LTIX 625 pg/ml %, EFRFFAEEOIERBIEE(L TiX 318 pg/mL %, EHARED
24 BE[HALER CE 313 pg/ml % GEFHAAEREED 48 BRI TIX 39.1 pg/mL # B AR L LT,
BUFA 2 TARLUEE 5 RRARERE LRAKREBRELRT L,

REARFRROBR., SRMQEETIE. RBEEECROSERBEEL S bic ek
RE ((BEME) OBMIRDONEIoD, REAARERFOHBEESEML, RBEEL
TIXRBEE . FERMHEC BT R LE, £k, EFAEEICIEO TS, 24 BRAERE
U* 48 BERALER & & IS G ASMIRE (R8I OfMIIRD bnikd ok, REeFigERY
- OHBERBEML, EPEET Lz, —F. BIESRETIR, REKMEREORELFEN

RBoHohi, i, BEMBHCIBT I REAKHRE ((EEEd) OHRBIIE <« BIEOHTE
EENIZHY . &bICRBEROEREL A CThHok, o TRETEIIZERSE LD
rEZ bR,
REERERRICBO T, REKEERFOHBAR (TA) NERFLBREORBTEEL TIX
CBEREAE, FERBHSHHETRBEORRMSELNER, WTFh b ARKRENZEMBBD b
Dol OREBRRELER L, TOER. BEREROAHIEE/LICIVTIX, 320 ZTUF 400
pg/mL T TA EAEBELZ R LN, AREKFEHIIRD AR ok, REKRERBRORH
BBV TH 78.1~313 pg/ml CTAEIIEGHEEZR L. BRELBEKFHRSGOATY
Rl I EnD, BRENDHSZ EFRBSNE, —F, BERROERBEHILIIBT
i3, TA {Ei 9.88 ng/ml TiXEetE, 14.8 pg/mL TEREME. 22.2 pg/mL THHE. 33.3 pg/ml
TR, 50 pg/mL TEBMHEZ R L, 22.2~50 pg/mL TIIARBEFERIEIZED O Ao D
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DO, 9.88~22.2 pg/mL Tix TA EOHREFHRMMBBD b, ThbOERM»ORE
RICHN 2 & AEBRBROREHBERFBRLIBUTH Y. RAGHERY OHRE
ERTHbOLAESNL, —F. REAKHRE (F5UF) OHRBEOEMIIVTHOL
BHECBNTHRD LR ok, HEHRRICEIT BB T, REKMERYOHEE
RBRVBOONT, T, BUERRRICKT SREKKHRE (B OHBAFIE~R
HEOHEREBENICH Y, S OICRBREROERMEE MR TH o7, > THRBULEIICERE &
nleboEEx oMz,

UEDRERNL, 20 3. 4. 4T FF e FaRiRyy 7= rit, ARBREETICBWT

BEAMANRE (M) OBRERFSRNLO0, BOLEAOHEREORRELET
L0 LHELE, |
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- ARER

#RAa L R HI S ER
D SN EE
SRR IC BT MR LD R % Fig. 1-1 XU Table 1-1 12, JERMEELD
R % Fig. 112 B Table 1-2 IR L7z,
(1) 5O%HNHEFE NI B
RMTEMEIL T 625 pg/mL LA EDOREET 50% LA L OARRATEIIH 23585 S, 50%4H
R EFE M HIIR E T 464.273 pg/mL Tho 7o, EIFRBHEHEL T 313 pg/mL LA LD
BE T 50%LA_ O HRBRISAAIMEI A58 8 D, 50%HBHIHEREINHIIR AT 184.036 pg/mL TH
Yo Y it
@) HRMEABET R R ORE
TR ELBEBEOHBORIELZ BN EFMET CHRE L, BIERIELLET S
&, RBEHEL T 156 pg/mL LA EDORE CHIRRO R EHENFED bh, 1250 pg/mL
P EOBETIHRRDE L Bbn 3 TEHO - OHIRREOBRERRAE THo =, —
. FFABEEHE(LTIX 39.1 pg/mL DL EOREE CRRROTERESED b h i, WIRIC X
HIERBEOREOBETIX, RMEMILTIX 156 pg/mL L EOBE T, IERBER/LT
i1 78.1 pg/mL U EOBETEABD O, ARIC X 2 HRYEOFTH OB T,
RBTEMEE R CIERBITEMIL & 12 2500 pg/mL THHARD bk,
2) AR |
EFTLBIEIC BT 5 24 BB OKE % Fig. 1-3 R Table 1-3 10, 48 ML OR
2% Fig. 1-4 R (® Table 1-4 IR LTz,
(1) 50%HhRaHIREFpH] IR EE
FARRHEREIHIIT, 24 BRLE TIX 313 pg/mL B EDIEE T 50%LL LD HRBEFEINHI
RO B, 50%AREAEIMHFIIRE X 205.955 pg/ml Th o=, 48 R CIX 39.1
pg/ml LA EDBE T 50%LL EDOHBSERIME A0 B, 50%HIA 810 H A X
33.500 pg/mL Tho7=,
(2) WRYHELEETROEEMIBORE
BHROELEBEOBBORIEZBISINAIEEMET CRE L, BEENEHELETS
b 24 BERIAETIE 39.1 pg/mL Bl EOBE CHIBORERERRD b, —F. 48
FERALER CiX 19.5 pg/mL B EDOBEE THIRB O EEENRFRS Bk, AIRIC X B15%E
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DERDBMETIL, 24 RrHILER U 48 FRILZE L b I 78.1 pg/mL utbﬁﬁﬁ*@’&‘{m
RHbhi, BRI XAERDEOTHOBR TIX. NMEHLROHERBEELE b
{Z 2500 pg/mL THHAZAD b i,

2. RBHREER .
SR ORE R % Fig. 2-1. 2-2, Table 2-1, 2-2, 3-1, 3-2 (0. EMQABEORE
% Fig. 2-3. 2-4. Table 2-3, 2-4. 3-3, 3-4RL%,
1 HBRMELEETIROER IR OBRE

HBRYELBFEOMBOREX., MIEEMHRROBE LIZERZETHo L, T2
b, HRDBELBBEOHRORKEZ BINMIEEEMET CRER L. BB LERTS
b SERSRIALERE ORBHERELIZ L T it 156 pg/mL T Iz, 313 pg/mL TIRESIC,
625 pg/mL TS HUICHIIROFEREAERD bz, SRMABEOERBEELIZBN
Ci% 39.1 pg/ml K T* 78.1 pg/mL T2, 156 pgiml Tikskiz, 313 pg/ml Tiid
ISR ORISR Diviz, EHEAERED 24 RRABIZB VT, 39.1 pgmL &
' 78.1 pg/mL TIIAAIZ, 156 pg/mL THEEFAT, 313 pg/mL TIXBEIZHRE O #ELE
1‘&7)32’3&) b, HEEAEEO 48 FAEBIZBV TR, 19.5 pgml TR, 39.1
pg/mL CiEEICHIE O RESIERED bk, ARICK 2FEROEROBE T, &
FERAAERIE DR BEML I3 156 pg/ml UL EOBRE T, FERBEME(L TIX 78.1 pg/mL LL
LDOBEE T, EEHEAIED 24 BRI T 78.1 pg/mL B L OBE THREAN LHRIBED
BRELBBED L, BIRICX 2ERYEAOHTHOBE TIL, GRFHRLERE K UL
Bk b IATHIZBS bhAadok,

2) WERE ‘

REREOWAE (TA) 1., EFRIAEEORBIEELTIX 625 pg/mL Tk TOX, 313
pg/mL T 7.5%. 156 pg/mL T 9.0%, 78.1 pg/mL T 9.5% KX 39.1 pg/mL T 3.0% & &
BHEDHERRETH D 5% L 10%KME1 5. BEDHERETH D 5%RMET LI, %
7. FERBHEMAIZBV T b, 313 pg/mL T TOX. 156 pgfmL T 2.5%. 78.1 pg/mL ©
4.0%. 39.1 pg/mL T 9.0% K% 19.5 pg/mL T 11.5% &, BHEOHEEETH S 10%LL E
»h, BHEOHREEETHS 5%KRBET LI, &5IT, EHRQEED 24 BELE T 313
pg/mL, 156 pg/mL K& Ot 78.1 pg/mL T TOX. 39.1 pg/mL T 5.5% % (¥ 19.5 pg/mL T 5.0%
LR OHIEREETH S 5%LLE 10%RFEER Ui, 7=, 48 BFHEAE TIE, 39.1 pg/mL
T 7.0%. 19.5 ug/mL T 2.5%, 9.77 pg/mL T 2.0%, 4.88 ug/mL T 1.0% KT} 2.44 pg/mL
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T 1.5% & RBHEOUEEETH S 5% L 10%:KEN 5, BRIEOHELEETH S 5%k
¥R LT, 723, HEFHAERED 24 BRJARED 156 pg/mL RO 78.1 pg/mL Tid. SR
HAREBIHG = 2o =72 TOX EHIE LN, TAIXENAEN 27.3 R 14.0% %R
L. ZHEUTORE 285 TARERENR HEROMMARD bk,

£40EBIE b b IR R OB BBRIC 51T 5 A B RE O MRS« BIER U
HOHEEENICHY . T-RBBROWRIE (Attached Data 5) & FMETH o7 L i
LRBITEYNCER SN LB B,
3) MR |

LAEKORE (B onREX, SRNEAREORBIEELTIY 625 pg/mL ¢
TOX, 313 pg/mL T 1.5%. 156 pg/mL T 3.5%. 78.1 ug/mL T 4.0% & % 39.1 pg/ml, ¢
15% & RIEDUERBETHS b%RBThol, Fi. FRBERLIZBVTI, 313
pg/mL CTOX. 156 pg/mlL T 1.0%. 78.1 pg/mL T 0.5%. 39.1 pg/mL T 3.5%K % 19.5
ug/mL T 0% & BEDHEEETHS 5BRBTh o/, &b, EHEARIED 24 B
B2 T3 313 pg/mL. 156 pg/mL X TR 78.1 ug/mL T TOX, 39.1 ug/mL T0%K ¥ 19.5 pg/mL
T 1.0% & BRUEDHEERTHS 5%RETHol, 7o, 48 BRILE T, 39.1 pg/mL
T 0.5%. 19.5 pg/mL T 0.5%. 9.77 pg/mL T 1.0%, 4.88 pg/mL T 0.5% Kt 2.44 pg/mL
T 0% & BIEOHEEETH D 5%RMTH T, |

FALIBIE L b IR BRI T AR EAMNRY (REE) OHBERIE B0
EEENICH D, E-RRIEROHEME (Attached Data 5) & FHETH o T &hEHRE
BRI EEEShEEZ N, '

HERHER
2% Fig. 2-5. 2-6, Table 25, 2-6. 35, 3:6 IR L7,
1) HBRPOHELEBKTROEEMRORE
WBENBBFOMBOREBLESAMAZEHMBE T CTREL . BEMBHE BT 5 L.
HRUHTEEALIZ BV TIE 205 pg/mL BTt 256 pg/mL Tix#A>Z, 320 pg/mL, 400 pg/mL
RO 500 pg/mL T MIBOREFEMENRED bz, ERBESEIICBWTIE 14.8
pg/mL K T8 22.2 pg/mL Ci3fhiz, 33.3 pg/mL BT} 50 pg/mL Ti3 40 B0 FidERt
HRED b, BRI IERROAROBETIE, REEELICBWTIRLARET.
FERMTEM(LIZ B8V Tik 33.3 pg/mL LLEOAETRBELDRY iz, AIRIC L DR
YWREOWTHOBETIE, IR LRI 2T,
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2) WER¥
S RE OHRR (TA) X, RBETEM(L TIE 500 pg/mL Tix TOX, 400 ug/mL T 5.0%.
320 pg/mL T 5.5%. 256 pg/mL T 2.5% % U8 205 pg/mL T 3.5% L BBHOHEELETH
B 5%ELE 10%KHN 5. RECHEEETHS 5%RBER Lk, Ti, FERBERILIC
BV Tl, 50 pg/mL T 6.0%. 33.3 pg/mL T 10.5%. 22.2 ug/mL T 12.5%. 14.8 ug/mL
T 7.5%. 9.88 pg/mL T 1.0% &1 6.58 pg/mL T 15%% ., BECHERETHD 10%LL
LG, BECHEEETHS S%RBERLE, ,
EAEIE L b IR OB R BRI 51T B R S RE O UBEILE « BIER OB
YEDHIERERNICHY . E-BEBEROERM (Attached Data 5) LREThH-Z &
LRBITEIICER AN L EX bR,
3) HHRE
SEO R () DB RIT, ABHEHE(E T 500 pg/mL © TOX, 400 pg/mL T 1.0%.
320 pg/mL T 2.0%. 256 pg/mL T 2.0% K U 205 pg/mL T 0.5% & BEDHEEETH S
5% CTdh o7, T FERBIEELIZCBWV T, 50 pg/mL T 1.0%, 33.3 pg/mL T0.5%.
22.2 pg/ml T0.5%. 14.8 pg/ml T 0%. 9.88 pg/mL T 0% % 6.58 pg/mL T 0% L&
HOHELETHS 5%KMTH oI,
FAEIE L b ICRERBEIC BT ARG AMIORE (S5 OHERIIE X EEOH
EREAICH D, FRRMERONRIE (Attached Data 5) &R Th ol 2 L LRE
I RIS L X DI,
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5 R

BRWEIL, REARERROSHFIAEE - ERBIEMLICH T, 195 pg/ml THIEE
BEATHMBEOHER (TA) SBEET LA, EELEED 24 RELEE U 48 BRELE
DRA—ARITBV T, TA RZATNEBERURIEY R L, RRUEICHT 5 RBEMOE
B E b IR R O IR RSN B EAIEED b b of, i, ERELEERE
fFEAERE L B, 19.5 pg/mL A ORBIZ BV TR AREFEIZIBRD OBV EDD TA
DEMATD b, BBELR L, ZhbORBENLRAMICHET S & . ARRWEOL
EABERERRMEIEBETH Y. BVEEREOBRELET 5 bOLHESME, —F.
LAEEORE (EHE) OHBEEORMIWTLOABEICBNTLRD AR T,

28, BERERIC BT AREAORERE ¥ ET MR CREARIRE EKE) o
HBBREIZ, WTHhOLIEEIZBWTS 5% KM TH o7, £, BHETRYWEO CP HHWIE
MMC %208 L7-HRTIE, REEBERFORELREESBOLNE, BT, 2Ky —L
B B R A AR A OHIBERE I LV 22 < | SEANR PORBRIEORE LR
B ohRPoT, ZTRALDIEhD, RETEIICERSN LD EEZLRE,

DEERERRICEVT, ENEABEORBIEEL TIERED, ERBIESEL CRBHT
DEEFBONIN, WIhOBE bIERE 2 AT 2 MIOMEE (TA) 12 REKFHH
AASERSD b A2 T Fe HRERBER % £ L e,

FOR-E. RERRBRORIEIILICIL T, 2 AR TR T L7 K TA B0 ARIKTES
RHIISERD b, REKRERRORBIENR(L L FGARENE L NERERER Sk,
—%. RBRRBROFERMEMICIN T, RAKRERRCBIELT LEEO AR TRER
BEH LS, ERE T TA EORREEOZENNRD bk s, BRECILARKEY
RHIITERD b, D20 EIERD Lo, DEOBEMSLHENTS L, AERWED
REEBERGBREIBIETH Y, REKBEREOBRELF TS LOLHESRE, —
F. RAESHORE (F5%) OHEBEOHEMIIVFROLERICBNTHRHbhA-
. HERBICHT BBENBRTI. RASBEREOEERBRSEDLNL, Fi. B
HERBRICBT B REAKOBEREYET SRR CLAKKMRE (k) OHERIIE~
BECHEEERICHY . &6 IKRREROERIELFETH o7, o> TREILELICENR
SNEbLOEEXBIE,

U EDOERNL, 2, 3, 4, 4T rSe FuFi Ry J 7= 0, ZRREAETIIBANT
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bOEHE L,

_99_



M-1198

Table 1-1 Cell-growth ratio in CHL/IU cells treated with 2,3,4,4"-tetrahydroxybenzophenone
[short-term treatment:+S9 mix]

Cell-growth inhibition test

Stﬁdy type| Treatment and | Cell-growth ratio Observation °
S9 | time | Concentration | Plate | Mean | Condition Color of Precipitates
mix: (hr) (ug/mL) 1and 2 (%) of cells ¥ medium @ /Crystals ?
100 ® = - =
O(NC) 100 100 — — —
83 — — —
19.5 53 83 — — —
83 = = =
39.1 33 83 — — —
100 - — —
) 78.1 %3 92 — — —
) ) 66 - + Light-yellow —
+ 1618 b 156 83 75 + Light-yellow —
3 66 + ‘Orange -
é 313 66 66 + Orange -~
33 + Light-brown —
625 33 33 + Light-brown —
33 g) Brown —
1250 33 33 ) Brown —
133 b) 8 Brown +
2500 116 125 g) Brown +
Concentration of 50% cell-growth inhibition:  464.278 pg/mL
NC : Negative Control(dimethylsulfoxide)

a)
b)
c)
d)

The plate in the negative control group was regarded as a 100% growth.
The mean showed as a growth ratio against the negative control value.
Observation of plate at the end of treatment ,
— : Most of the cells were attached to the surface of plates and their shape was normal.
+ : There was discontinuity among a small number of surviving cells.

++ : There was discontinuity among apploximately half of the surviving cells.
— : No changes of color

— : Absence of precipitates/crystals

+ : Presence of precipitates
Condition of cells could not be observed due to severe precipitate of the test article.
These values are unreliable since adherence of precipitation at the bottom of the plastic plate
inhibited accurate measurement of the cell density.
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 Table 1-2 Cell- growth ratio in CHL/IU cells treated with 2,3,4,4"-tetrahydroxybenzophenone

[short-term treatment:-S9 mix]

Cell-growth inhibition test

Study type| Treatment and | Cell-growth ratio Observation ¢
S9 : time | Concentration | Plate Mean ™| Condition Color of Precipitates
mix i (hr) (ug/mL) 1and 2 (%) of cells ¢ medium © /Crystals ?
100 ¥ - — -
0(NC) 53 100 — — —
66 - - -
19.5 ee 72 — - -
66 + - —
39.1 o 72 - — -
- 66 ++ Light-yellow -
78.1 66 72 ++ Light-yellow -
: —f-': 50 ++ Orange -
-~ {618 'g 156 50 55 vy Orange —
- 33 ‘ +++ Orange .
E:g.. 313 16 . 27 +++ Orange —
16 +++ Light—brown —
625 16 17 4+ Light—brown —
16 ey Brown -
1250 16 17 +++ Brown -
50 o ++H Brown +
2500 50 55 o Brown "

Concentration of 50% cell-growth inhibition:  184.036 ug/mL

NC
a)
b)
c)
d)

: Negative Control{dimethylsulfoxide)

The plate in the negative control group was regarded as a 100% growth.

The mean showed as a growth ratio against the negative control value.

Observation of plate at the end of treatment :

— : Most of the cells were attached to the surface of plates and their shape was normal.
+ : There was discontinuity among a small number of surviving cells. _

++ : There was discontinuity among apploximately half of the surviving cells.

+++ : There was discontinuity among most of the surviving cells.

e)

g

— : No changes of color

— : Absence of precipitates/crystals

+ : Presence of precipitates

These values are unreliable since adherence of precipitation at the bottom of the plastic plate
inhibited accurate measurement of the cell density.
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Table 1-3 Cell-growth ratio in CHL/IU cells treated with 2,3,4,4'-tetrahydroxybenzophenone

[continuous treatment: 24hr]

Cell-growth inhibition test

Study type| Treatment and | Cell-growth ratio Observation ¢
S9 | time | Concentration | Plate | Mean ”| Condition Color of Precipitates
mix (hr) (ug/mlL) 1 and 2 (%) of cells ¥ medium © /Crystals ?
WO [T 100 = - T =
195 ;i 71 - - =
39.1 g; 64 . - =
B S ———
— i Lg 156 g; 57 - 82252 -
e i i
P e -
e R -—
o A [
Concentration of 50% cell-growth inhibition:  205.955 pg/mL
NC : Negative Control(dimethylsulfoxide) |

a) The plate in the negative control group was regarded as a 100% growth.
b) The mean showed as a growth ratio against the negative control value.
¢) Observation of plate at the end of treatment )
d) — : Most of the cells were attached to the surface of plates and their shape was normal.
+ : There was discontinuity among a small number of surviving cells.
++ : There was discontinuity among apploximately half of the surviving cells.
+++ : There was discontinuity among most of the surviving cells.
e) — : No changes of color
) — : Absence of precipitates/crystals
+ : Presence of precipitates
g) These values are unreliable since adherence of precipitation at the bottom of the plastic plate

inhibited accurate measurement of the cell density.
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Table 1-4 Cell-growth ratio in CHL/IU cells treated with 2,3,4,4"-tetrahydroxybenzophenone

[continuous treatment: 48hr]}

Cell-growth inhibition test

Study type| Treatment and | Cell-growth ratio Observation ©
S9 i time | Concentration | Plate | Mean ®| Condition Color of Precipitates
mix (hr) (ug/mL) 1 and 2 (%) of cells ¥ medium © /Crystals ?
100 @ — — -
O(NC) 9 100 — — —
53 . + — -
19.5 53 55 " — —
46 + — —
39.1 o 48 - —= —
38 + Light-yellow -
78.1 38 40 ¥ Light—yellow =
% 30 ++ ’brange -
B 48 £ 156 30 31 ++ Orange -
g 23 ++ Orange -
é 313 23 24 +++ Orange —
23 +4++ Light—brown -
625 23 24 +++ Light—-brown —
30 +++ Brown -
1250 30 31 T Brown —
99 ) R Brown +
2500 8d 95 o Brown "
Concentration of 50% cell-growth inhibition: 33.500 pg/mL
NC : Negative Control(dimethylsulfoxide)

a) The plate in the negative control group was regarded as a 100% growth.
b) The mean showed as a growth ratio against the negative control value.
c) Qbservation of plate at the end of treatment

d -

+ : There was discontinuity among a small number of surviving cells.
++ : There was discontinuity among apploximately half of the surviving cells.

4+
e) —

H -

+ : Presence of precipitates
g) These values are unreliable since adherence of precipitation at the bottom of the plastic plate
inhibited accurate measurement of the cell density.
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: There was discontinuity among most of the surviving cells.
: No changes of color
: Absence of precipitates/crystals

: Most of the cells were attached to the surface of plates and their shape was normal.
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Table 2-1 Cell-growth ratio in CHL/IU cells treated with 2,3,4,4'-tetrahydroxybenzophenone
[short-term treatment:+S9 mix] '

Chromosome aberration test

| Study type| Treatment and | Cell-growth ratio Observation ¢ :
S9 | time | Concentration | Plate i Mean ”| Condition Color of Precipitates
mix ; (hr) (ug/mL) 1and 2 (%) of cells @ medium © ICrystals ?
oNC) 133 ' 100 — — —
39.1 |53 83 = = -
g | 1 = 83 = - =
S I S e———
IR S ——
| e
PC = 83 = e =

NC : Negative Control{dimethylsulfoxide)
PC : Positive Control(cyclophosphamide, 14pg/mL)
a) The plate in the negative control group was regarded as a 100% growth.
b) The mean showed as a growth ratio against the negative control value.
c) Observation of plate at the end of treatment
d — : Most of the cells were attached to the surface of plates and their shape was normal.
+ : There was discontinuity among a small number of surviving cells.
++ : There was discontinuity among apploximately half of the surviving cells.
+++ : There was discontinuity among most of the surviving cells.
e) — : No changes of color
£ — : Absence of precipitates/crystals
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Table 2-2 Cell-growth ratio in CHL/IU cells treated with 2,3,4,4'-tetrahydroxybenzophenone
[short-term treatment:-S9 mix)

Chromosome aberration test

Study type| Treatment and { Cell-growth ratio Observation ©
S9 : time | Concentration | Plate i Mean ®| Condition Color of Precipitates
mixi (hr) |  (ug/ml) 1 and 3 (%) of cells ¢ medium © [Crystals °
0(NC) igg 100 — — —
19.5 gg 80 ' — — —
g | 991 = 70 : - -
| T e e
e S e
3 g %0 = Oranss =
PC o 80 - = =

NC : Negative Control(dimethylsulfoxide)
PC : Positive Control{(mitomycin C, 0.05ug/mL)
a) The plate in the negative control group was regarded as a 100% growth.
b) The mean showed as a growth ratio against the negative control value.
¢) Observation of plate at the end of treatment
d) — : Most of the cells were attached to the surface of plates and their shape was normal.
+ : There was discontinuity among a small number of surviving cells.
++ : There was discontinuity among apploximately half of the surviving cells.
+t++ : There was discontinuity among most of the surviving cells.
e} — : No changes of color
f) — : Absence of precipitates/crystals
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Table 2-3 Ceﬂ-growth ratio in CHL/TU cells treated with 2,3,4,4'-tetrahydroxybenzophenone
[continuous treatment: 24hr]

Chromosome aberration test

Study type| Treatment and | Cell-growth ratio Observation
S9 i time | Concentration | Plate | Mean ?| Condition Color of Precipitates
mix (hr) : (pg/mL) 1 and 321 (%) of cells ¥ medium ®© /Crystals °’
0(NC) igg 100 — — —
19.5 ;g 79 - — —
g | 8 gg 59 u — =
NPIR Iy e ——
e e
S B
P T I e - -

NC : Negative Control(dimethylsulfoxide)
PC : Positive Control{mitomycin C, 0.05ug/mL)
a) The plate in the negative control group was regarded as a 100% growth.
b) The mean showed as a growth ratio against the negative control value.
¢) Observation of plate at the end of treatment
d) — : Most of the cells were attached to the surface of plates and their shape was normal.
+ : There was discontinuity among a small number of surviving cells.
++ : There was discontinuity among apploximately halif of the surviving cells.
- +++ : There was discontinuity among most of the surviving cells.
e) — : No changes of color _
f) — . Absence of precipitates/crystals
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Table 2-4 Cell-growth ratio in CHL/IU cells treated with 2,3,4,4'-tetrahydroxybenzophenone
‘ [continuous treatment: 48hr]

Chromosome aberration test

Study type| Treatment and | Cell-growth ratio Observation ¢

S9 i time | Concentration | Plate | Mean ®| Condition Color of Precipitates
mix: (hr) (ug/mL) 1and 2 (%) of cells ¥ medium © /Crystals ?

o(NC) igg 1 100 — — -

244 [0 100 = — —

E 4.88 gg 89 - / - S

— | 48 g 9.77 gg 89 — — . —

= i 195 7 6 : — —

39.1 e - = =

PC gg 89 = S -

NC : Negative Control(dimethylsulfoxide)
PC : Positive Control{mitomycin C, 0.05pg/mL)
a) The plate in the negative control group was regarded as a 100% growth.
b) The mean showed as a growth ratio against the negative control value.
¢) Observation of plate at the end of treatment
d) — : Most of the cells were attached to the surface of plates and their shape was normal.
+ : There was discontinuity among a small number of surviving cells.
++ : There was discontinuity among apploximately half of the surviving cells.
e) — : No changes of color
) — .: Absence of precipitates/crystals
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Table 2-5 Cell-growth ratio in the confirmation test in cultured Chinese hamster cells treated

with 2,3,4,4'-tetrahydroxybenzophenone

[short-term treatment:+S9 mix]

Confirmation test
Study type| Treatment and | Cell-growth ratio Observation ©
S9 | time | Concentration | Plate { Mean ”| Condition Color of Precipitates
mix | (hr) (pg/mL) 1and 2 (%) of cells @ medium © /Crystals ?
100 a i — —_ —
0(NC) 195 100 — — —
i 74 + Light-brown —
205 T4 66 + Light-brown —
T4 + Light-brown -
ﬁ 256 74 66 + Light-brown —
) | 99 ++ Light-brown —
* 618 g 320 T4 7 ++ Light-brown -
v 74 ++ Brown —
B
400 74 66 ++ Brown —
74 ++ Brown -
: 500 74 66 ++ Brown —
99 — — —
- PC 99 88 — — —
NC : Negative Control(dimethylsulfoxide)

PC:

Positive Control(cyclophosphamide, 14pg/mlL)

a) The plate in the negative control group was regarded as a 100% growth.
b) The mean showed as a growth ratio against the negative control value.
¢) Observation of plate at the end of treatment

d -

+ : There was discontinuity among a small number of surviving cells.

e -

) -
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++ : There was discontinuity among approximately half of the surviving cells.
: No changes of color :
: Absence of precipitates/erystals

: Most of the cells were attached to the surface of plates and their shape was normal.
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Table 2-6 Cell-growth ratio in the confirmation test in cultured Chinese hamster cells treated
with 2,3,4,4'-tetrahydroxybenzophenone
[short-term treatment:-S9 mix]

Confirmation test

Study type| Treatment and | Cell-growth ratio ~ Observation ©
S9 | time | Concentration | Plate | Mean | Condition Color of Precipitates
mix§ (hr) (pg/mlL) 1and 2 (%) of cells ¢ medium ¢ /Crystals ?
2 — — —
0(NC) igg 100 — — —
6.58 L 83 - = -
83 - = =
9.88 83 - - —
2 - ;
9 —_— —
el £ 14.8 e 75 - . —
% 222 & 66 - - -
B
33.3 50 . 58 ++ Light-brown -
) 66 ++ Light-brown —
66 ++ Light-brown -
50 50 58 ++ Light-brown —
PC = 83 - - -

NC : Negative Control(dimethylsulfoxide)
PC : Positive Control(mitomycin C, 0.075pg/mL)
a) The plate in the negative control group was regarded as a 100% growth.
b) The mean showed as a growth ratio against the negative control value.
" ¢ Observation of plate at the end of treatment
d) — : Most of the cells were attached to the surface of plates and their shape was normal.
+ : There was discontinuity among a small number of surviving cells.
++ : There was discontinuity among approximately half of the surviving cells.
e) — : No changes of color
) — : Absence of precipitates/crystals
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Table 3-1 Chromosome aberration in CHL/IU cells treated with 2,3.4.4°'-tetrahydroxybenzophenone

[short-term treatment:+S9 mix!

S9 Conc. Cells Polyploid Number of aberration

Time(h) Judge - TA TAG Judge Slide
mix (pg/mL) observed cells (%) g ctb cte csb cse other (%) (%) No.
200 1.5 0 0 0 0 1 0 0.5 0.5 ’
NC {100) (1 ) - ( O ¢ 0 (¢ 0y ( 0) ¢« 1 o 0) (1 ) (1) - 76-1
(100) 2 ) «t O ¢ o0 ( o o0 ¢ 0 « 0) 0 ) (o 02-1
(4] 0.0 (o) 0 [4) 1] 0 0 0.0 0.0
( 0) (0 ) ¢ o0y ¢ oy ¢ 0 ( 0 ¢ 0) ( 0) (0 ) (0 ) 55-1
625 ( 0) (0 ) T™OX ( 0 ( o0 ( 0 ¢ o) ¢ o0 ¢ 0) (0 ) (0 ) TOX 55-2
) ( 0 (o ) ( o) ( oy ( o0y ¢ oy ( o0 ¢ 0 (o) (0 ) 92-1
( 0) o ) ( 0y ( 0y ¢ 0) «( 0) 0) 0) (0 ) (0 ) 92-2
200 1.5 3 10 4 0 0 1 7.5 9.0
313 {100) (1) - ( 1) ( 6) ( 1) ( 0) | 0} 0) (7 ) (8 ) + 41-1
(100) (2 ) ( 2) | 4) 3) ( 0) «( 0) ( 1) (8 ) (10 ) 98-1
200 3.5 4 10 7 0 0 1 9.0 11.0
+ 6-18 . 156 (100) (2 ) - (. 2) ( 6) ( 1) 0) 0) 1) (8 ) (10 ) + 28-1
{100) (5 ) «C 2 ¢ 4 8 ( 0y ¢« 0) ( ©0) (10 ) (12 ) 67-1
. 200 4.0 1 4 14 0 1 0 9.5 10.0
78.1 (100) (4 ) -~ ( 1) «( ) 68y ( 0y « 0) « 0y (7 ) (8 ) +° 58-1
. (100) (4 ) ( o0y ¢ 3) ¢ 8 ( 0 ( 1) 0}y (12 ) (12 ) 40-1
200 1.5 0 0 6 o 0 0 3.0 3.0
39.1 (100) (2 ) - ( 0) ( 0 2 ( 0y ( 0) 0) (2 ) (2 ) - 61-1
(100) (1) ¢ o) ( o)y ( 4y ( 0) ( 0) 0} (4 ) (a ) 25-1
200 1.0 S 18 106 ] 1 1 62.5 63.5 :
PC (100) (1) - ( 1) ( 11) ( 54) ( 0) 0) « 1) (66 ) (67 ) + 99-1
(100) (1) ( 4) 7) ( 52) | 0) 1y ( 0) (59 ) (60 ) 59-1

g: chromatid or chromosome gap, ctb: chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromoscme exchange,
other: including fragmentation

TA: total number of cells with aberration excluding gap, TAG: total number of cells with aberration including gap.

TOX: cell toxicity was observed.

NC: Negative control (dimethyl sulfoxide)

PC: Positive control (cyclophosphamide, 14 yg/mL)
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Table 3-2 Chromosome aberration in CHL/IU cells treated wifh 2.3.4.4" -tetrahydroxybenzophenone

[short-term treatment:-S9 mix]

S9 Conc. Cells Polyploid Number of aberration
Time(h) Judge TA TAG Judge Slide
mix (1 g/mL) observed cells (%) g ctb cte csb cse other (%) (%) No.
200 1.0 0 0 0 0 0 0 0.0 0.0
NC (100) (2 ) - ( 0) | 0} ( 0) « 0) «( 0} « 0} (0 ) (0 ) - 42-1
(100) (o0 ) ( 0) 0) ( 0) «( 0) | 0) 0) (0 ) (o ) 48-1
0 c.0 (o] W] 0 0 0 0 0.0 0.0
( 0 (0 ) ¢ 0) | 0) 0) « 0) ( 0y | o) (0 ) (0 ) 70-1
313 ( o (0 ) TOX ( 0) 0) ( 0) ( 0) 0) 0) (0 ) (0 ) TOX 70-2
( 0) (0 ) ( 0) 0) 0) ( 0) | 0) «( 0) (0 ) (o0 ) 90-1
{ 0) (0 ) « o ( 0 ( 0) 0y ( 0) « 0) (0 ) (0 ) 90-2
200 1.0 1 1 4 0 0 0 2.5 3.0
156 (100) (o0 ) — ( 0) 0) 2) | 0y 0) 0) (2 ) (2 ) - 75-1
(100) (2 ) ( 1 1) ( 2) | 0) « 0) « 0) (3 ) (4 ) 22-1
200 0.5 4 2 6 0 0 0 4.0 6.0
—  6-18 78.1  (100) (1) - ( 1) ¢ 2> ¢ 4 (¢ 0 ( 0) ¢ 0) (6 ) (7)) - 03-1
{100) (o ) ( 3) | 0) | 2y « 0) « 0) « 0) (2 ) (5 ) 88-1
200 3.5 0 8 8 0 1 1 9.0 9.0
39.1 (100) {5 ) - ( 0) «( 5) ( 6) | 0) | 0) | 1) (12 ) (12 ) o 47-1
{100) (2 ) ( 0) 3y ( 2) | 0) 1) | 0) (6 ) (6 ) 79-1
200 0.0 0 2 20 V] 1 0 11.5 11.5
19.5 (100) (o0 ) - ( 0) | 1)« 9) | 0) | 1) | 0) (11 ) (11 ) + 06-1
(100) (0 ) ( 0) ( 1) ( 11) | 0y « 0) « 0) (12 ) (12 ) 18-1
200 0.0 3 14 16 0 1 0 15.0 16.5
PC (100) (0 ) - ( 1) 5) ( 6) ( 0) | 1) «( 0) (12 ) (13 ) + 51-1
{100) (o ) ( 2) | 9) ( 10) | 0) 0} « 0) (18 ) (20 ) 91-1

g: chromatid or chromosome gap, ctb: chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange,
other: including fragmentation

TA: total number of cells with aberration excluding gap, TAG: total number of cells with aberration including gap.

TOX: cell toxicity was observed.

NC: Negative control (dimethyl sulfoxide)

PC: Positive control (mitomycin C, 0.05 yg/mL)
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Table 3-3 Chromosome sberration in CHL/IU cells treated with 2,3.4.4'-tetrahydroxybenzophenone

[continuous treatment:24hr}

S9 Conc. Cells Polyploid Number of aberration
Time(h) Judge TA TAG  Judge Slide
mix ( £ g/mL) observed cells (%) '3 ctb cte esbh  cse other (%) (%) No.
200 0.0 1 0 o 4} 0 4] 0.0 0.5
NC (100) (0 ) - ( 1) «( 0) « 0) « 0) «( 0) 0) (0 ) (1 ) — 50-1
(100) (0 ) ( 0) « 0) 0) 0) ( 0) «( 0y (0 ) (o ) 65-1
8 0.0 0 0 1 0 0 0 12.5 12.5
( 0) (0 ) ( 0) ( 0) | 0) ( 0) | 0) « 0) (0 ) (0 ) 11-1
313 ( 0) (0 ) TOX ( 0) ( 0) « 0) 0) 0) ( 0} (0 ) (o0 ) TOX 11-2
(7 (o0 ) ( 0) | 0) « 1) 0) « 0) 0} (1.) (1) 87-1
( 1) (0 ) ( 0) « 0) 0y 0) | 0) « 0) (0 ) (0 ) 87-2
11 0.0 0 0 2 0 1 0 27.3 27.3
( 3) (0 ) ( 0) « 0) 1) ( 0) ( 0) 0) (1) 1) 60~1
156 ( 8) (0 ) TOX ( 0) 0) 1) 0) 1) ( 0) (2 ) (2 ) TOX 60-2
{( 0 (0 ) ( 0) 0) | 0) 0) ( 0) « 0) (0 ) (0 ) 85-1
{ 0) (0 ) ( 0) | 0y | 0) | 0) 0y 0y (0 ) 0 ) 85-2
50 0.0 0 4 3 0 0 0 14.0 14.0
( 13) (0 ) ( 0) « 0) «( 0) | 0) | 0) | o) (0 ) (o ) 01-1
- 24-0 18.1 ( 14) (0 ) TOX ( 0) 1) ( 1) | Q) «( 0) 0) (2 ) (2 ) TOX 01-2
( 13) (0 ) ( 0) 1) 1) | 0) «( 0) « 0) (2 ) (2 ) 07-1
( 10) (0 ) ( 0) « 2) 1) | 0) | 0) «( 0) (3 ) (3 ) 07-2
200 0.0 1 2 9 0 0 0 5.5 6.0
39.1 {100) (0 ) - { 1) o 1) 4) 0) 0) ) (5 ) (6 ) + 33-1
(100) (0 ) ( 0) 1) 5) 0) | 0) « 0) (6 ) (6 ) 14-1
200 1.0 2 2 8 0 0 0 5.0 6.0
19.5 (100) (1) - ( 1} 0) 4) | 0) 0y ( 0) (4 ) (5 ) + 80-1
(100) (1) ( 1) 2) | 4) ( 0) 0) 0y (6 ) (7 ) 27-1
200 1.0 4 14 43 0 0 0 28.0 30.0
PC {100) (2 ) - ( 0) | 8) ( 22) ( 0) | 0) 0) (30 ) (30 ) + 43-1
{100) (o ) ( 4) 8) ( 21y (. 0y «( 0) 0) (26 ) (30 ) 73-1

g: chromatid or chromosome gap, ctb: chromatid break. cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange,
other: including fragmentation

TA: total number of cells with aberration excluding gap., TAG: total number of cells with aberration including gap.

TOX: cell toxiclity was observed.

NC: Negative control (dimethyl sulfoxide)

PC: Positive control (mitomycin C, 0.05 gy g/mL)
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Table 3-4 Chromosome aberration in CHL/IU cells treated with 2,3,4,4'-tetrahydroxybenzophenone

[continuous treatment:48hr]

s9 Conc. Cells Polyploid Number of aberration
Time(h) Judge TA TAG Judge Slide
mix ( Lg/mL) observed cells (%) g ctb cte csb cse  other (%) (%) No.
’ 200 1.0 1 0 0 0 0 0 0.0 0.5
NC (100) (0o ) - ( Q) «( 0) 0) o)y ( 0} ¢)] (0 ) (0 ) — 94-1
{100) (2 ) ( 1) | 0) «( 0) ( 0) 0) «( 0) (0 ) (1) 26-1
200 0.5 0 5 8 1 0 0 7.0 7.0
39.1 (100) (1 ) - ( 0} 2y «( 5) «( 1) | 0) « 0) (8 ) (8 ) + 81-1
{100) (0 ) ( 0) | 3) | 3) 0) | 0) ( 0) (6 ) (6 ) 05-1
200 0.5 0 2 4 0 0 0 2.5 2.5
19.5 {100) (1) - { 0) 1) ( 1) ( 0) «( 0) ( 0) (2 ) (2 ) - 04-1
(100) (o0 ) ( 0) « 1)« 3) ( 0) « 0) ¢ 9 (3 ) (3 ) 68-1
200 1.0 1 2 2 0 0 0 2.0 2.5
- 48-0 9.77 (100) (1) - ( 1) | 0) 1) ( 0) «( 0) ( 0) (1 ) (2 ) - 77-1
(100) (1 ) ( 0) 2) «( 1y 0) 0} ( 0) (3 ) (3 ) 30-1
200 0.5 0 (o] 1 o] 1 0 1.0 1.0
4.88 (100) (o0 ) - ( 0) ( 0) | 1) « 0) | 0) ( 6) (1) (1) - 24-1
(100) (1) ( 0) ( 0 ( 0) « 0) « n o 0 (1) (1) 49-1
200 0.0 0 2 1 0 0 0 1.5 1.5
2.44 (100) (0 ) -~ ( 0) | 2) «( 1) |« 0) | 0) ( 0) (3 ) (3 ) - 89-1
(100) (o ) ( 0) « 0) 0) « 0) «( 0) ¢) (0 ) (0 ) 46-1
200 0.0 1 17 98 . 0 2 1 58.5 58.5
PC (100) (o ) - ( 1) | 6) ( 46} ( 0) « 1) ( 0) (52 ) (52 ) + 45-1
(100) {0 ) ( 0) ( 11y ( 52) | 0) « 1) «( 1) (65 ) (65 ) 52-1

g: chromatid or chromosome gap, ctb: chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange,
other: including fragmentation

TA: total number of cells with aberration excluding gap, TAG: total number of cells with aberration including gap

NC: Negative control (dimethyl sulfoxide)

PC: Positive control (mitomyein C, 0.0S5 yg/mL)
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Table 3-5 Chromosome aberration in CHL/IU cells treated with 2.3.4.4'-tetrahydroxybenzophenone

lconfirmation test:+S$9 mix]

S9 ' Conc. Cells Polyploid Number of aberration
Time(h) Judge TA TAG Judge Slide
mix ( wg/mL) observed cells (%) g ctb cte csb cse other (%) (%) No.
200 0.0 1 0 0 0 0 0 0.0 0.5
NC (100) (0 ) - ( 0) ( 0) 0) ( 0) «( 0) o o) (0 ) (0 ) - 023-1
(100) (0o ) ( 1) ( 0) 0) ( 0) ( 0) «( 0) (0 ) (1) 116-1
39 0.0 2 s] 0 0 0 1 2.6 7.7
( 9 (o0 ) ( 1) 0) «( g) ( 0y «( 0) ( 1y (1 ) (2 ) 074-1
500 ( 8) (0 ) TOX ( 1) | 0) ( 0) ( 0) ( 0y ( g) (0 ) (1) TOX 074~-2
( 9 (0 ) ¢ 0) 0) 0) ( 0) « 0y | 0) (0 ) (0 ) 066-1
{ 13) (0 ) ( 0) «( 0) 0) ( 0) « 0) «( 0) (0 ) (0 ) 066-2
200 1.0 3 3 6 0 0 1 5.0 6.5
( 63) (0 ( 0) ( 2) ( 2) | 0) 0) «( 0) (4 ) (4 ) 057-1
400 ( 37) (1) - ( 2) | 1) | 2) | 0) 0) ( 0}y (3 ) (5 ) + 057-2
( 76) (1) ( 1) | 0) ( 1) « 0) | o) 1) (2 ) (3 ) 064-1
( 24) (a ) ( 0) Q) ( 1) | ay «( o}y ( 0) (1) (1) 064-2
200 2.0 4. [ 6 0 1 0 5.5 7.5
(100) 2 ) ( 2) ( 3) «( 2y | o) 1) 0) (% ) (7 ) 111-1
+ 6-18 320 { 93) (2 ) - ( 2) ( 2) 4) { 0) 0 D) (6 ) (8 ) + 107-1
C 7) (o ) ( 0) «( 0 ( 0) « 0) o 0) «( 0) (0 ) (0 ) 107-2
200 2.0 3 4 1 0 0 2.5 3.5
256 {100) (2 - ( 2) «( 1) « 0) «( 0) «( 0) 0) (1 ) (2 ) - 063-1
(100) (2 ) ( 1) 3) 1) ( 0} 0) « 0}y (4 ) (5 ) 008-1
200 Q.5 1 S 2 0 0 0 3.5 4.0
{100) (0 ) ( 1) «( 4) ( 1) ( 0) «( 0) « 0) (5 ) (6 ) 084-1
205 { 75) (1 ) - ( 0 ( 1 ( n ( 0 ¢ 0 ( 0 (2 ) (2 ) - 121-1
( 25) (0 ) ( 0) 0) «( 0) o) «( 0) «( 0) (0 ) (0 ) 121-2
200 0.5 T 34 106 o 0 0 60.5 62.5
PC (100) (0 ) - ( 4) ( 17) ( 59) ( 0) ( 0) | 0} (66 ) (67 ) + 118-1
(100) (1) ¢ 8  1m ( a1y ¢ 0) ( 0y ¢ 0) (55 ) (58 ) : ©104-1

g: chromatid or chromosome gap. c¢tb: chromatid break. cte: chromatid exchange. csb: chromosome break. cse: chromosome exchange,
other: including fragmentation

TA: total number of cells with aberration excluding gap. TAG: total number of cells with aberration including gap.

TOX: cell toxicity was observed. .

NC: Negative control (dimethyl sulfoxide)

PC: Positive control (cyclophosphamide. 14 ug/mL)
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Table 3-6 Chromosome aberration in CHL/IU cells treated with 2.3.4.4'-tetrahydroxybenzophenone

{confirmation test:-S9 mix]

S9 Conc. Cells ' Polyploid Number of aberration
Time(h) Judge TA TAG Judge Slide
mix {( wg/mL) observed cells (%) 4 cth cte csb cse  other (%) (%) No.
200 0.0 0 1 1 0 0 0 1.0 1.0
NC (100) (o ) - « 0 1y (1 ¢ 0y ( 0y ¢ 0 (2 ) (2 ) - 037-1
{100) (0 ) ¢ 0y & ( 0) 0y ( 0) 0) o ) (o ) 095-1
200 1.0 0 S 5 0 1] 3 6.0 6.0
( 53) (o0 ) ( 0y o % ( 0 ( 0 ( 0 (1) (1) 062-1
50 ( 47) (o ) - 0y 1Y ( 2y ¢ 0 « 0 1 (4 ) (4 ) + 062-2
( 67) (1) ¢ 0y ( 2y ( 2y ¢ 0 ( o0) ( 1)y (4 ) (4 ) 053-1
( 33) (1) « o0 1)« n ¢« 0 0 | 1) (3 ) (3 ) 053-2
200 0.5 1 9 16 0 0 0 10.5 11.0
( 84) (1) « 0 ( 1y ( 8y ( o0 ( o0y ( @) (8 ) (6 ) 114-1
33.3 ( 16) (o ) - ( 0y «( 2) ( 3) | 0) «( o) ( 0) (4 ) (4 ) + 114-2
( 61) (0 ) ( 1) ¢ 3 ( 4y ¢ 0 ( 0 ( 0 (6 ) (7 ) 021-1
( 39) (o ) ( Q) «( 3) « 4} ( Q) ( 0) «( 0y (5 ) (5 ) 021-2
200 0.5 2 8 17 0 1 1 12.5 13.5
- 6-18 22.2  (100) 1) - 1) 5) 1) ( 0) 1) 0) (15 ) (16 ) + 118-1
(100) (0 ) ( 1) ( 3) ¢ 6) ¢ 0 ( 0 ( 1 (10 ) (11 ) 071-1
200 0.0 1 5 14 - (1) 4] o 7.5 8.0
14.8 (100) (0 ) - ( 0 ¢ 5) ( 8 0 ( 0 ( 0) (6 )} (6 ) + 035-1
(100) (o ) ( 1) ¢( 0 ( 9 ¢ o0 o ( 0 9 ) (10 ) 122-1
200 0.0 1 1 1 0 0 0 1.0 1.5
9.88 (100) (o0 ) - ( 0 ¢ 0 ¢ 0 ¢ 0 ¢ 0 ¢ 0 (0o ) (0-) - 093-1
(100) (o ) ( 1) ¢ 1) ¢ 1) ( 0 ¢ 0 ¢ 0y (2 ) (3 ) 108-1
200 0.0 0 0 3 0 0 0 1.5 1.5
6.58 (100) co ) - ( 0 ( o0 ( o o0 ¢ 0 ( 0 (0 ) (o ) -~ 102-1
(100) (o0 ) : ( 0) « 0) « 3) « 0) «( 0) « 0) ( 3 ) (3 ) 044-1
200 0.5 2 16 35 ) 0 0 24.0 25.0
PC (100) (1 ) - ( 2y ( 100 ( 16) ( 0) «( 0) ( 0) (25 ) (27 ) + 069-1
(100) (0 ) ( 0) ( 6) ( 19) ¢ 0) ( ©0) ( 0) (23 ) (23 ) : 034-1

g: chromatid or chromosome gap., ctb: chromatid break, cte: chromatid exchange, c¢sb: chromosome break, cse: chromosome exchange.
other: including fragmentation ’

TA: total number of cells with aberration excluding gap. TAG: total number of cells with aberration including gap.

NC: Negative control (dimethyl sulfoxide)

PC: Positive control (mitomycin C, 0.075 y g/mL)
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4. EH

2,3,4,4’-Tetrahydroxybenzophenone @ 0 (fHREE) . 100, 300, X TUF 1000 mg/kg %,
Sprague-Dawley & SPF 7 »» h DHEICIIZRELRT 14 AR ORRERHIF %38 L CHIMmATE
(42 BEKE) £C, BEZIIZECAT 14 BREROREHAE I ERAMEEL &
H4BET 4145 BAKE) #EL, RERSSERVCEBREESEEZRF L,
Eiz, 0K 1000 mgkg BEBC OV TiE 42 BIRS Lk, 14 BROEEHNBZ
BT, EEELOTEEERILE,

1) RERSEN

1000 mg/kg B S B DME 1 FISEH 0 BICEE Lz, AFEOFETHO—RRIRBICRE
EHRLRRP ST, FHRCIEBRE RO /AR S Bh, BEENICaEED
£, WROEHBLAZ Lz,

MR —AIRBOBE, BiERE, BhllE. BREHROMETIIEBRVERS
IR BB EIRD R oT,

—ARIRTETIZ, 1000 mg/kg B SHEDHETIRE: 4 BLRIZIR EZDORER A LI,

FEEROEHEAR TIX, 1000 mg/kg {5 HOMHE CHRENHICHEROERE, R5H
R I ERINME 35RD b iz, 300 mg/kg WEBEOM CIIREMRICEER O
EAH BT,

RRETE, BEBRETHERECREO T, RBLAFESHOLFICH DI, ¥
EBRAOABRETIALALNEZ, IRLOEICOVTIE., HRYE DT
BLEELLEESR, BEEbCidehot,

MKZERE TIX BEHEKR T RREC BT, 1000 mg/kg 5B O CHRMLEKEK,
~NEZREVE, ~7 MUy MEROTFER KN &RIBEOKME, FHHRERT
HEREOBEN A DN, EiZ, 1000 mgkg REFHOMMHE T/ NMEEOBERA LN
7o

MEEERE TiE, BRI TRRECBVT, 300 mghkg U EOBREROET
Y COFBRLBERAELIE,

FREERE CIX, REHMKTRREIZBV T, 300 mgkg Y EOBREROH T
REEXBL L, ARSZ/NEL, ARENLERERIZ LN, BRI 2HEL
FEARIR O B RIS S IE B USSR O GBS 100mg/kg A LD SO TRD
bz, ., TR, BEEOHMNNS 1000 mgkg REHOMETALNE, T,
INBEDREMERTHERE D ZE B b A3 FRBE, 100 R U8 300 mg/kg IR EHOMBETHA LI, 300
mg/kg UL LD EFHTHEOEMZHE->THI L,

RBE., MERE, LELCERERVCHFRZREILBIT3ELIE,. T bRE
S OERTIH,, BEELE

I
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2) ETERE SN

HEH., ZREEICRELERR, RERE, BEERUZRBIIIERDERSORE
BEIRDONRhoT, Tl BEPHTIL 1000 mgkg HEFHED | B HE (FERO
B) T LER, FHAOSBIRECREZAORENof, Biz, HESR, HRY
. B, ERER FRE BERSE, HERE, HERROMLICERDER
ESEn8BIRHLNT. BN boRAREBICLEEIRD N 20T,

HAR TiX, 1000 mg/kg REFHOMBETHERREOESR 4 BOMEEKREIZ. 300
mg/kg WESFHOMER CER 4 B OMEGECZhZLEERA O, HERDIER
BERULER 4 BERFRRVEFERIIFERPHEREC L LEMREIRDO bR Po
7=,

ZhoDERNML, 2,3,4,4°-Tetrahydroxybenzophenone O R I S & MEIC T 2 ¥
BT, EBITIS VT DR A ARRE D BRI EE5E B ORI O VBB AL DY 100mg/kg
P E OB EBOMERE TR Dz T2 DR & b iz 100 mg/kg/day R, LR EFM
WXt U C ikt B ic x4 5 R EEIT 1000 mg/kg/day, WREMDIC AT S ERER
1% 100 mg/kg/day & HIWF L7z,

12
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BRI R

7.

7.1 —f24KEE  (Table 1-1~1-8. Appendix 1~24)

ERE T, 1000 mg/kg #E-FHOME 1 51 (BHHES 4110) Rtk (B 0A) Ik
Tl FEIORCTHO—RREBIZIZEBERS D2, o7, 1000 mg/kg BEBEOHE
TR ERORERRE 4 BURIZH sHlicd b,

EBIfFE TiE. 1000 mg/kg PHETREH OMENRRE. 4 BUKEIE 3 FlicHbhi,
EEHER IR RS Do Tz, ‘

FOMOEFHRVEEZHEOBYITIIRERA NPT,

72 FHHT—RREOBRE. BiERE. BA EIJE&UE%?@)JEG) e
(Fig. 1~6. Table 2-1~2-105, Appendix 25~324)
1) Hw—Ahy—IPBEE (Table 2-1~2-29. Appendix 25~108)

EHEVEEFEONTNOBMICLREIXA NP0,

2) FIE - TOBE (Table 2-30~2-58, Appendix 109~192)

EHRVEEHFOWTIHOBMIC L ERIIA LN T,

3) A—TF 74— FRBE (Table 2-59~2-87, Appendix 193~276)

EFERVCEEHEOWTOBIICOSBERXA LN hoT, £/, b LB VEE
ROEKICOLANBELEAREELOBICEREREIED NN,

4) HEEERRE (Table 2-88~2-93. Appendix 277~292)

1000 mg/kg RG5O TR 4 BICEHBEMNBORTERBENR A b, MiTidE
BEUVEEFHEOWTNOBMICLRE XS hiehot, Fio. BPRERRKFICIER
R L SR B L OMICEEZRBO bhviaho e,

5) #BAME (Table 2-94~2-99, Appendix 293~308)

1000 mg/kg ¥ SHOBTRE 6 BIREBADEEREEMNS vk, fuicixEs
BROEEH#EOWTLOBMICLHNBHLEREHLOBMCEREIRDO bR,
6) BREBIEOHE (Fig. 1~6. Table 2-100~2-105, Appendix 309~324)

EEE T, 300 mg/kg REFHOM TR 4 B ORI ERIEE 20~40 SORREBRIT
ﬁ’é‘&@{ﬁ?ﬁaa b, BELOEER R ok,

EEHETIX. 1000 mg/kg BREBEOM TRE 6 B ORERAEE 20~50 50 B R EEHR
RUMBRESELAFRELEHESAONEY, ABHOEHORBRELLIZA b
DT,

7.3 {KE (Fig. 7~10, Table 3-1~3-8. Appendix 325~348)

EFETIE, 1000 mg/kg BRSO TERE 8 BUBROKEZEERS AL, BE5HH
DEERCHEERMBICEREN A b, BFOMTIRE 4 AUBROFEICEE
BHHh, REHREHE, ERIBROCEARBE RO L A L ORIEME L 2B aT#R
SEHMROEIRMBOFEENECHEFEEZER A DIV, 300 mgke HEFHOH TR

26
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ECRTIR SR, SRR RIS M b oSERDYRESL TE->CHB L, #8340
DEBEICHEERENHZ b, 300 mg/kg HEHOHRK TV 100 mg/kg OMEHEO K EITX R
HLASESLRL., FEEEIRDOhihoi,

EI#E 8% TiX, 1000 mg/kg B EHEOMEH TR SR OBEITEES A BT, 2B,
FAFEFCIIEESRFOSEEMECFERRERS AN,

7.4 {EfEE (Fig. 11~14, Table 4-1~4-8, Appendix 349~372)

EFTIL, 1000 mg/kg EFHOMHECTRE 4 BKEFERBERLA b, TDE,
FEOM TIIRE 1S HRERRZBELAONER, SR 20 BROFA2 BICFER
EERZ BT, 300 mgkg FHEBHOMTIIRE 4 A RO 2 AREFEREERS
biviz, 300 mg/kg BWEBEDOHER TV 100 mg/kg DHEOBIRIZIIHRMEAREIC LD
HEIRED LN,

B8 TiX, 1000 mg/kg B G-FHEOMERETRE 4 BRAERBEIA b, TODE,
RBOHTIIRE 42 BEEHE IRV 1 RiIZ, HTIXEE 4 BICEERBEN LN
770

7.5 REE BXKEUEZEZEL) (Table 5-1~5-8. Appendix 373~390)

EHRE IOV TH, #ERKTRERECREBLAEREFEOLHCH LN, £
 DREITRSEOENMICEs THHB UL, %7, GRCTHEGS 100, 300 KT 1000
- mgkgREFET 2, 3RV3FA DN, TOMOREEH TII. EREVEERON
THOBMIC L BEIXHOREdoT,

EEBEEBIZ ST, 1000 mg/kg BEFETERABEOFELENR AN, ZOM
DREEE CIX, HBRHLEREHLOMICEEZEIRD Ao,

7.6  M#EPHBE (Table 6-1~6-8, Appendix 391~398)
1) BEMEKTERE

1000 mgrkg #E-FHOH CHRMEKE, ~e/n &, ~v 2V v MERUESHR
Bk ERREOTEREE. M/REK, FFRERVCERBROEEREERALN
7eo FFFOMETIZI/REOFEERBESAZONE, 300 mygke REFHOHE THRMEK
BOEEREMEPH BRI, 100 mgkg #EBEL KERVETH Y, MOFRMIKE
BIEERARONRNWZ L bABNERTERANOELEEZ bR, . 300
mgkg HEHOMEETIET 4 7Y /) —F L BOFEREMEDN, 100 mg/kg B 5HOMETIX
EHFMROARBREOCTELRHESRD b, 1000 mgkg HESBHICERRENL
BBROoIRNT e, EBHTFHHEAOELLELX N, EOMOREERE
TiE, B LEUBRPDEREFR L OMITERZIRD O,
2) HEEHMEKRTRIRE

1000 mg/kg B EBEOHE CROFER O~E S 2 B BOFEREHE. BARMOKED
FEREESR O, e FEIRILER CHFBREOFEREENBD i,
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BEBERTRIC S DB VB TH B L b, ABMESEEN OBl L Ei L
770
235, UEBHA CITRIEREE & 1000 me/ke BB L ORMCEBRERBD bNAI o,

7.7  MmE{EZRE (Table 7-1~7-8. Appendix 399~406)
1) HEHMETRRE

300 mg/kg A EOBREHOBETER) L OoFELEESRD LR,

2 D1, 1000 mg/ke B EBEOHET S N 23— R DHE R IEE, 300 mg/kg #5280 LDH

BRUB Y OAL 100 mgkgBEBO I N2 —RARRINVY Y ARFERBESA LR

R, AELOBEERRNI LMD, ABOTEHEAANOEL &l L,

R T B LA ERDERER L OMICEEEIRD b RN o T,
2) [EEHIMEIRTRRE

1000 mg/kg REBEDOHT AIP OFEREME, T VI VLOFELREE, 717
IR AG HOFEREENED D, BEHMER TRIZAONRVELTH
5T b, ABNEHEEANOEL L AT LI,

7.8 #HEESRE (Table 8-1~8-8. Appendix 407~436)
1) REHIEKETRRE

300 mg/kg ut@&#ﬁ@%fﬂ@%@ﬁﬁﬁ&o#ﬁﬁiﬁk%‘%f;ﬁﬁ 1000 mg/kg
REROMHE CHBOENERCARRBENRH LRI,

B, UTORBICKHRELOMICHEEERZ bR, FEENNHEICHE D &3

HEBSEERNDOEL L i‘;x_ bhiz,
;11 : HMEROFERGENR 1000 mg/kg RS HEOHERIC
H b,
B : HHEROFEREMES 1000 mgkg BEFEDOHEIZ 2
b,
JIEe gk : HABEBROFEREBEMN 1000 mgkg BEHOHEIH
: bht-,
= : HMERBOAEREBMEN 1000 mgkg HE5HOMHEIC
H ok, '
B : BHEROREREMI 1000 mgkg BESFHOHEIZ A
bz,
FEE B : HEBOFERBMEN 1000 mg/kg HEHICALN
7
2) [EEHERTERE
FFIg : R EEOFERBED 1000 mg/kg RHEFOHEICH
' b,
28
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7.9  BH&RFTR (Table 9-1~9-3, Appendix 437~552)
1) ETEY .
St (FIL0H) WKHET UEHD 1000 mg/kg HEHOE 1 6] (Bi4HE S 4110)
T, MR UCBERONERL B,
2) TEUREKTRRE
TRDEREICI D LEZDNDIELV RO, HONAREVHEBRICA LN,

sk : {ERARFWAES 1000 mg/kg BEFHOME 1 flltH SR,
i : MERR{LAS 1000 mg/kg T 5-BEDRE 6 FlicHr b7,
e Rz o /NEIAES 300 meg/kg B E-REDHE | B K Y 1000 mg/kg &

BB O3 BlicH bhiz,
fic, UTORE MRICHTEASZ DR, HRAKRREERER» L ESE
FEELEX DRI,

J ik : RAED 100 mg/kg BEBHOH 1 flic A b,

KA : Fal0E A3 100 mg/kg B SB£2DME 1 FlicH b iz,

3 A S : INEA{E A3 100 mg/kg B 58T 1 4, 3R D 1000 mg/kg
BEETIHlICABNE, |

= o RBOBGESXBEORE 1 flic, BT ORRE, &

B DR RAE B RZ DO BES 300 mg/keg HSHED
MEE 1 BT, JRE ORREES 300 R TR 1000 mg/kg &
EFOME 1 Pl bhis,

R B /NEYED 100 mg/kg 5B T 1 FHTH HivTz,
FE : IR 100 mg/kg BEFET 1 flicH b,
3) EMEHIM& TRRE
BERADNLRNoT,

7.10 HEBEEHYSRE (Table 10-1~10-4, Appendix 437~552)
1) ZECEW
29 0 BICFET L EREO 1000 mg/kg BEHOM | 5] (BB 4110) ik, ¥
BWEREIC LS L EX LN E LCHICENR MO, MR C s
DEFRH LN,
ZDM., LTORARAZ bR, HERRER CREARENERP LBRBFREL
Exzohie,
BFROEH (BF) BW LB REEERAR LN,
;iR : B/ NS BgEFAROZRIEA A B,
2) REHIMKTHRE
EROBREICLZ EEZELODNBZENES,. FEERUCHBRICA LR,
L : BENEZBEEREEELEMIEO BMBELN 100
mg/kg BEBEDOLE 4 B & M 2 B, 300 mg/kg & 5FEOME
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i

K jiz

% 341, 1000 mg/kg SHOBESH LHETHIC, B
470 MR DO VBB ALY 100 mg/kg 3 SR OMERES
14, 300 mg/kg BeFEEOHE 3 4 Lt 4 4], 1000 mg/kg
BEFOETHI L 6 FlicH DT,

B CUIERE R/ NE DR TR IR O LS N RO
11 EIEME S . 100 merkg BREFEOHE 105 L HE 4
Bl 300 mg/kg IREREOHE 7H & 1 FlicHBh, 300
mg/kg Pl OB SO THEDEME> TR
L7,
BREAEERSBROME | fITHLNEDIIXFL, B
PRI ZERED 100 mg/kg IR SEEOME | Fl, BWMLLPE
EOEHEH 300 mgkg HEFHOME 4 61, BRI ORE
DOFEFEN 1000 mygkg BREFOME 5 FRTHHIL, 300
mg/kg Ml EDREBEOM THBEOMMIIE o THBL
7

ZOM. BFOFRRR b, HIREE R R R b BRAE &

%i &nfto

FRUEH (AF) :

KR
HRLE

Lol

e

B

PR,

BRI BRI A R IR B O 5 IR T 1000
mg/kg T E-BEDORE 5 F] & ¥ 4 Bl AH DN,
M TER AR 100 mg/kg S5 BHOIE 1 FlicH b
o

R ER R CEHR B R OB 100
mg/kg T EB T 1 flH DTz,

B O IFIED 1000 mgkg REFHOM 1 BIIH LR
7o

TR S IR BE 2R B 0D MO BRI R A3 et R B DT 3 A & e
1, 100 mg/kg REFHEOKE 141, 300 mg/kg BEHD
MEHES 1 41, 1000 mg/kg IR EFEDOHE 5 B LM 3 FliT,
R 7 S O SRR IV AS 1000 mg/kg REFEOME 1 i
Hbivic,

B ORI B 18 A5 1000 mg/kg B 5FEDME 1 HiC
H o,

BRI 2 SR MRS A (D ZERRE A3 1000 me/kg E-FEDUE |
Bz, B EERPESHNBROME 4RI LHE 16R
T} 1000 mg/kg BSBEOHE 2 Fliz, BHEARHEELENRN
1000 mg/kg ¥ S BEDME 2 iz, SR BIT LMD
WBEREALHE 1000 mg/kg P H-BEDME 1 HlicH BT,
BRI/ IR 300 me/kg REBOM 1 Hlic, BRI
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3)

M (REXzEED)

i

fER

FR AR

FERE

FE

Bi5

ifd

i

EEHRRT ﬁ#iﬁﬁ

BESLEIM AT EBEEOME 1 ] & 1000 mg/kg BEFEDHET
FiT . BRI EU/NAFEN T REEOHE 10 41 & i 2 41,
100 mg/kg B 5 OHE 10 5 L HE 2 51, 300 mg/kg K5
BEOHE 8 B & 0 2 #1, 1000 mg/kg BEFEDOHE 8 B &
3 BT, B RIEORMELDS 100 mg/kg B EREDRE 1
Blic, EMARFBETEBIRES 100 mg/kg REHO
1 Bl Aabhiz,

B EREOSEILE NS REE O 1 51 L 2 BT,
BT IR E R AR OEBENHREFEOKE 25X
T} 1000 mg/kg 3 5-BEOHE 2 41l & 1 Blic, BHRRE
BAXEROM 1 Mlich bl

R S RER B A B A il A3 e FRER DB 2 1 L 12 B
100 mgfkg X 5-BEOHE 12 51, 300 mg/kg BEFEDHE 11
B TR 1000 mg/kg 3 5-BEDHE 3 5 & 1 8 BT H BT,
BREE T 5 B U DR AEDS 1000 mg/kg BEHOD
M 1 BT, BRRRIRE O BEMA T REEOHE 2 #1. 300
RO} 1000 mg/kg B SREDOMES 1 Fllc, BIMOUIERE 2
BIE DEEA 300 me/kg | EFHEOM 2 FlicHbhIC,
EM AT OSSR EED 1 Flic, SELBERE
DEFE 100 mg/kg REFHED 1 FlIZHDNT,

P Bt R D FERD A e R OMERES 1 FIRTY 1000
mg/kg W EBEDRE 1 FliZHA DI,

RER 2RO B AR BB O 1 flic, BERV
Bt O REBIB AL 1000 mg/kg $# 5-FEOME 1 I 5
i,

BREAMEER D 100 mg/kg REBTIAICADI.

B RO MREES X BEORE 1 FIERT 1000
mg/kg ¥ BB OMEHES 2 BliC. B2 CEBEOKIER
RS 1000 mg/kg R EBEOHE 1 filicH DT,
B/ NSRBI D ZE R L 23 R BB OIS 1
BT BT P SRR Y S FREE R O} 1000 me/kg 5
o 4p LS plicH bR,

R RESE MR REER U 1000 mg/kg REFOME
& 2HlicHR b,
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7.11  #@E# (Table 11. Appendix 553~556)
HRMEREOHWIIAZONT, EHEFYEECIRBRE L ERRDERSHELD
Bt EEZEEIRDbhRhotz,

7.12 XERR (Table 12. Appendix 557~560)

REFEER S BETILAMEABRDLYE TREBBEMA LT, 2B, RETH-HARE
PEIX 1000 mg/kg B EEHD 1 OB THhHol, LeBoT, KREETRELLAK,
RRE, BREERUZRBICEINBRLEERDERSH L OMICEFEZIIRDLN
Bhoi,

713 SBRBEEEUSBR-RIKE (Table 13, Appendix 561~564)

SYOREE T, R 21.5~23.0 BIZAFIPEFITHH L. HER, MIEHM. &
B, BB, FRE, BERE, HERBROCHERICIIEFEZIRD bR P
7o ] ‘

HERETE. WThoBHMmCbREEY. REDRUBITEBICEARISADNR
RoTn, :

714 HERODERE (Table 14. Appendix 565~568)
HIAERMEEIZIBW T 1000 mg/kg B 5B OMRI FEREMER L iz, I
BELEREFELOMIZAEZERRDONT, ARBERIALNRDI o7,

7.15 HWERDEFE (Table 15. Appendix 569~572)
BB P OFET L 300 mg/kg HEBET 3 IRV 1000 mgrkg HEFHE TS flA DI
OHTHY, £% 4 BEFRITIIHBRLEREH LOBCEEEIR DO D

ey i

7.6 HEBOEE (Table 16, Appendix 573~576)

HAERE 4R 4 B OMHEEEIZBV T 1000 mg/kg R EREOHEREC, 4% 4 B O
HEAREIZBVT 300 mg/kg WEBOMBEICHERBERSA DN, MIZITBHLE
BEHEOBIZAERZEIRDON b ol,

717 HEROL®R 4 BEERBTR (Table 17, Appendix 577~580)

ESBRIED 1000 mg/kg B SBEDHE 8 F L i 4 P AH iz, ICHROTEREE
XFEBEEOME 1 4, 100 mg/kg B EBEDHE | HIK TR 1000 mg/kg HEREDOME 1 iz,
FREE~/ =7 3% 1000 mg/kg | EFOH | FlitHLRER, Wi 1 HlOABDOERT
REWRMICHAE L OBFER RN,
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8. FRW

2,3,4,4°-Tetrahydroxybenzophenone @ 0 (x}HEEE) . 100, 300, KU 1000 mgkeg % .
Sprague-Dawley & SPF 7 v h OBEIZIIAEIRT 14 A R OB HIR 218 L CHRETB

(42 B E) FC. HEIZIIRERT 14 B MR OREHRE R ZE L T
H4BET (4145 BERE) REL, REREFERCEBERESEEZRN L,
FIZ, 0 &TF 1000 mg/kg BHEFIT OV TIX 42 BERE L7-#. 14 BRIOEEME %
BT, EHELOTHEERE L,

1) REREEHE

1000 mg/kg B H5BEOME 1 FlH3FH, 0 RICHET Lz, BHO—RREBIZEEIIADN
Rpdofed, R TITMBR CERO/NEEREAR L, BBZENICABEEOER, B
MOEHERLH LN, AOMRERRITATCHIN, #RUERSOEE LEERT
DD R N L ROBEEREESNE, »

Ml —ARIREEOBE, HERE, BHRE, EREBRONECHEDEREIC
LEHEIRBD O,

—ERABTIL. 1000 mg/kg BEFH OB TR E 4 BLURICREZOTRERA bz,
L2 L, #ElR—REBOFEERVEFRERECREE XL DN 2RI LMD,
HREMEDOEL TR L HRUEORMBICE S B LHEINT,

FEROCEEE TIE, 1000 mgkg 5O R 5MYICEEROERE. REH
R IR ER I AR bRz, 300 mgkg BEHOM CIRREMMICBREREOK
ERH LN,

RBETIE. REAXRSREFROLHAICL DN, ZOREIREROBMITHE->T
Wi L7, FEHREOAHEZTITALALN:Z, THLOEMLIZOWTIX, KRILE
FICRMERAE R DR o/ 2 b, HEEBRE CEM. RERICRAERI R, ~F
CFY B OX D REBEMERBETIEDLALN TRV &b, RIOEK~DE
BORBIrESIELEREL N7, -, BBRUEEZ Ty FEERPIRENL
- WMRSEZERLEERNEERBE L2 A, BILREVER I, TORESERY
BREMBIDISCTHEE L, ZOEENSRELR CRFOE(LITERYE OFERIC
BB L=k L S h, BRWEOEM LRI AL TIZ ARV L HEF LA, £, 1000
mg/kg B EFEDOHE TIXEAREOENRA LR, RERCEOHER VICEENR
WEEREATHEZ D, AERZHLHHBAOCELLEE L DN,

MEFRETIL, 1000 mp/kg BEFHOBETRLKE, ~ES/ LB ~T 7)Y
v MER VRS ROEKLERBEDBENRA BN, BOBRBINE, £k, RET
IXFPERE R CEREORERA DN, FORBBFIIFRATH-7-. IbIT.
1000 mg/kg & S-FEOMERE Tl MRBEOBER A bR, KESEEL, BHRBELV
SEBETBIELEBHONRNT &, BERREEREISELTWHWARNZ 2D, 20
BEBFIITRATH- -,
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ME(LFRE T, REYFRETRREICBVT 300 mg/kg L LOREFHOHETE
BY COBERLLNER, ZOERIZFHATH- =,

FHERE T, REYBRTEREICBWV T, 300 mgkg S LR EFHOM T
BRERXBA L. ARML/NYL, BBENRERRA LN, 2B, BROERX
REZBIZY v BROBPD TH o, WREHZANROFETHPELRRNEERL
HTHR LN, BRPEREOHBLITRRVUDHEOR ML ANEE LicBbeEE
Zbhi, £, B THELRPROCEHBELE R CEED EMEBE AN
100mg/kg LA EDOREFHOMEHETRD bhi, SR COBMIEERIIRD CRERIE
~DEEER, BEREIZTNICHT 3 RBEELTH L TEEREZE 2 bhi, IF
JBTik. EEOHEID 1000 mg/kg WEFHOMBETH BN, HRDEREOEERED
Nize, Ef, INEDREFEROZR{EIEEE, 100 U 300 mgkg HEHOMEE
THLALY, BEHETHBLLI L &, ZORBRSE» SIEHER LIRS,
WETHBIa—VFANZIBEEEZEL N, Fo. FE{LIX 300 mgkg PL LD
REHTHEOHEMIES TR L, ETOELRDRDMNI b, FFERDZR
LW &AREEMIME & OBEMERE X bz, £, 1000 mg/kg B EBEOHETH
LNIZFFEROEE. L LB L OB TECEEEELbhE,

RRE., MERE, MELERERCREBEZERE CALNEZEIE, WTFhbkE
L VBB, BELEZ EPLVWTRbTHEOELEE LB,

2) ERESEEM

HEAH. RRETCRELEEE., RER, BEERUCERBICIIERDER SO
BIIWD O otz, T, BEH TR, 1000 mg/kg REFED 1 FIRHHEE (BH
0 B) TRTUAER, XEOHSBRRBICRERA DN ok, Biz, HES, R
B, B, FHRER. HRE, EERR, HERE., HESRUHLICHERDE
BREOKBITEOONT, BILMBFROBILRBIZLRESBD LRV L2 b,
1000 mg/kg REBIZR VT HEHBH O ERE, BEERRERUZRE, BB OTRME
. SBRUEETHR EOLEFERE~ORERBIIRVNEEL LN,

HAR Tk, 1000 mg/kg B SFHOMERE CHAR R AR 4 B OMEREEEIZ, 300
mg/kg WEBOMMBETER 4 B OMEEEICENENEER A DN, HERDOHRK
BERVAER 4 BARFTRARVEFRIZRUERDERSICE2ECERD D aho
7o '

INHDERMS, 2,3,4,4-Tetrahydroxybenzophenone O R 5 &k iz x4 5 EH
BRI, EBICT 55 L Kl O EARREEIE R CHEIE D OB A A 100mg/kg
U EOBREFROMETRD bz ol L HIZ 100 mg/kg/day K, EFEREEE
kﬁbTﬁMﬁﬁ%%kﬁ?éﬂ%ﬁimumm@hww\E@%Lﬁ?éﬁiﬁﬁ
11 100 mg/kg/day & HIF L=,
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Table 1-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally .
with 2,3,4,4' -Tetrahydroxybenzophenone
Clinical signs in male rats (Main group)
-Day of administration
Dose Signs
ng/kE 1-7  8-14  15-21 22-28 29-35 36-42
o No. of aninmals 12 12 12 12 iz 12
. No. of animals with abnormal findings Q [ 0 ] 0 0
100 No. of animals 12 12 12 12 12 12
No. of animals with abnormal findings 0 1] 0 0 0 1]
300 No. of animals . 12 12 12 12 12 12
No. of animals with abnormal findings Q 0 ] [¢] 0 Q
1000 No. of animals 12 12 12 12 12 12
No. of animals with abnormal findings 4] [} [}] 3 2 4
Salivation [ 0 0 3 2 4
N ™~
R-944
Table 1-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'~-Tetrahydroxybenzophenone
Clinical signs in female rats during the pre-mating period (Main group)
Administration
Dose Signs
mg/kg 1 2 3 4 5 6 T 8 9 i 11 12 13 14 15a)
0 No. of animals 12 12 12 12 12 12 iz 12 12 12 12 12 12 12 12
No. of animals with abnormal findings 0 o] [} o] 0 1] 0 Q0 1] 0 0 0 ] 1] @
100 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No. of animals with abnormal findings ] [4] (4] 0 Q [} 0 0 4] 0 4] 0 0 0 [}
300 No. of animals 12 12 12 12 12 12 12 12 12 12 12 iz 12 12 12
No. of animals with abnormal findings [+ V] )] 0 1] [ 0 [} 4] 0 1] 0 [1] 0 0
1000 No. of animals 12 12 12 12 12 12 12 12 12 1z i2 12 12 12 12
No. of animals with abnormal findings 0 [¢] ] 4] 0 [} 0 1] 4] [} 0 ¢ 0 0 0

a): Day of administration
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Table 1-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Clinical signs in dams during the gestation period -(Main group)
Administration
Pose Signs .
ng/ke 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23a)
Q No. of dams 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 O
No. of dams with ebnormal findings 0 0 ¢ 0 o0 0 0 o0 & 0 6 ¢ ¢ 0 0 0 0o 0 0 0 0 O
100 No. of dams 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 16 O
No. of dams with abporma} findings ¢ ©¢ o0 o0 ¢ 0 0 o0 @ 0 ©0 0 © 0 O 0 O 0 0 O 0 O
300 No. of dams 12 12 12 §2 12 12 12 12 12 12 12 12 12 12 12 12 12 )2 12 12 12 ¢ O
Ro. of dams with abnormal findings ¢ 0 0 ¢ ¢ ¢ 0 ¢ o0 0 ¢ 0 6 0 ¢ 0 ¢ G QC Q@ 0 ©
1000 No. of dams 11 11 11 1f 1@ 11 11 11 11 11 11 11 311 11 13 11 i1 11 11 11 11 10 & o0
No. of dams with abnormal findings © 0 © ¢ o0 o0 0 ©¢ ¢ © 0 0 0 80 O0 ¢ O O 0 O0 0 ¢ O
a): Day of gestation
N -~
R-944
Table 1-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Clinical signs in dams during the lactation perilod (Mailn group)
Administration
Dose Signs
mg/kg 0 1 2 3 4a)
0 No. of dams 12 12 12 1z i2
No. of dams with abnormal findings 0 0 ] 0 [
100 No. of dams 3 12 12 12 12 12
No. of dams with abnormal findings 0 0 [} a [}
300 No. of dams 12 12 12 12 12
No. of dams with abnormal findings 0 Q Q a [+]
1000 No. of dams 11 10 10 10 10
No. of dams with abnormal findings 1 0 0 0 0
Dead 1 0 0 Q 0

a): Day of lactation
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Table 1-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Clinical signs in male rats (Recovery group. administration period)
Day of administration
Dose Signs
ng/kg . 1-7 8-14 15-21 22-28 29-35 36-42
0 No. of animals 5 S5 5 5 S 5
No. of animals with abnormal findings [} 1] 0 0 4] 0
1000 No. of animals 5 9 5 5 5 5
No. of animals with abnormal findings 3 Q 0 3 1 2
Salivation Q ¢ ] 3 1 2
~~ Y
R-944
Table 1-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated oraily
with 2,3,4,4'-Tetrahydroxybenzophenone
Clinical signs in female rats (Recovery group, administration period)
Day of administration
Dose Signs
ng/kg 1-7 8-14 15-21 22-28 29-35 36-42

0 No. of animals
No. of animals with abnormal findings

1000 No. of animals .
No. of animals with abnormal findings

ow ow
o» owm
oun ow
oo oo
oo ow
ocw owm
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Table 1-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4,4"~Tetrahydroxybenzophenone .
Clinical signs in male rats {Recovery group, recovery period)
Day of recovery
Dose Signs
mg/kg 1 2 3 4 S 6 7 8 8 10 11 12 13 14
0 No. of animals 5 5 5 § 5 5 5 5 5 5 5 5 5 5
No. of animals with abnormal findings 0 L] 4] 0 o 0 0 o 0 0 ] 3] ] [+]
1000 No. of animals 5 5 5 1 8 g 5 3 5 5 S 5 5 5
No. of animals with abnormal findings 0 Q 0 0 [ 0 0 o] 0 [ 0 0 13 0
N N
R-244
Table 1-8 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3.4.4°'-Tetrahydroxybenzophenone

Clinical signs in female rats (Recovery group, recovery perlod)

Dose Signs

Day of recovery

ng/kg 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Q No. of animals 5 ] 5 5 5 5 5 5 5 5 5 5 5 5
No. of animals with abnormal findings 0 0 0 L] o [} 0 0 0 0 [¢] 0 0 (i}

1000 No. of animals 5 5 S 5 5 5 5 S 5 5 5 S 3 5
No. of animals with abnormal findings 0 0 0 ] Q 4 [ 0 0 0 0 0 0 0
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Table 2-~1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4,4'-Tetrahydroxybenzophenone .

Detailed clinica;hslgns in male rats: home cage observations (Main group, Week 1 of administration)

Dose {mg/kg) 0 100 300 1000

Parameter No. of animals 12 12 12 12
Posture

Normal 12 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 12 12

R-944
Table 2-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs In male rats: home cage observations (Main group, Week 2 of administration)
Dose (mg/kg) 0 100 300 1000

Parameter No. of animals 12 12 12 12
Posture

Normal 12 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 L2 12 12
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Table 2-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.3.4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in male rats: home cage observations (Main group. Week 3 of administration}
Dose (mg/kg) 4] 100 300 1000
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal bebavior
Nane 12 12 12 12
-~ Pant
R-944
Table 2-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4.4'-Tetrahydroxybenzophenone
Detalled clinical signs in male rats: home cage observations (Maln group, Week 4 of administration)
Dose (mg/kg) o] 100 300 1000
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion
None 12 12 12 12

Abnormal behavior

Noue

12 12 12 12
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Table 2-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4.4'-Tetrahydroxybenzophenone
Detailed clinical signs in male rats: home cage observations (Main group, Week 5 of administration}
Dose (mg/kg) 0 100 300 1000
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion .
None 12 12 12 12
Abnormal behavior .
None 12 12 12 12
~~ .
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Table 2-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'~Tetrahygroxybenzophenone
Detailed clinical signs in male rats: home cage observations (Main group., Week 6 of adwinistration)
Dose (mg/kg) [} 100 300 1000
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 - 12 12
Convulsion )
None 12 12 12 12

Abnormal behavior

None

12 12 12 12
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Table 2-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: home cage observations (Main group, Week L of adwinistration)
- Dose (mg/kg) 0 100 300 1000
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None 12 12 12 12
~
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Table 2-8 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.3,4.4'-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: home cage observations (Main group, Week 2 of administration)
Dose (mg/kg) 0 100 300 1000
Parameter  No. of animals 12 12 12 12
Posture
Norwal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None iz 12 12 12
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Table 2-9 A coumbined repeated-dose/reproductive-developmental toxicity study In rats treated orally
with 2,3,4,4"-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: home cage observations (Main group, Day 1 of gestation)
Dose (mg/ke) 0 100 " 300 1000
Parameter No. of animals i2 12 12 11
Posture
Normal 12 12 12 11
Convulsion
None 12 12 12 1
Abnormal behavior
None 12 12 12 11
N —
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Table 2-10 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3.4,4'-Tetrahydroxybenzophenone

Detailed clinical signs {n female rats: home cage observations (Main group, Day 7 of gestation)

Dose (mg/kg) 0 100 300 1000
Parameter No. of animals 12 12 12 11
Posture
Normal 12 12 12 11
Convulsion
None 12 12 12 11

Abnormal behavior
None iz 12 12 11
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Table 2-11 A combined repeated-dose/reproductive-developmental toxleity study in rats treated orally
with 2,3,4.4'-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: home cage observations (Main group. Day 14 of gestation)
Dose (mg/ke) 0 100 300 1000 R
Parameter No. of animals i2 12 12 i1
Posture
Normal 12 12 12 11
Convulsion
None 12 i2 12 1l
Abnormal behavior
None 12 12 12 11
Ky
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Table 2-12 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4.4"-Tetrahydroxybenzophenone :
Detailed clinical signs in Female rats: home cage observations (Main group, Day 20 of gestation)
Dose (mg/kg) . 0 100 300 1000
Parameter No. of animals 12 12 12 11
Posture
Normal 12 12 12 11
Convulsion ’
None 12 12 12 11
Abnormal behavior
N 12 12 12 11
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Table 2-13 A combined repeated-dose/reproductive-developmental toxicity study -in rats treated orally
with 2.3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: home cage observations (Main group. Day 4 of lactation)
Dose (mg/kg) 0 100 300 1000
Parameter No. of animals 12 12 12 10
Posture
Normal 12 12 12 io
Convulsion
None 12 12 12 10
Abnormal behavior
Noune 12 12 12 10
—~ —~
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Table 2-14 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.8,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in male rats: home cage observations (Recovery group, Week i of administration)
Dose (mg/kg) o] 1000
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 8 5

Abnormal behavior

None
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Table 2-15 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in male rats: home cage observations (Recovery group, Week 2 of administration)
Dose (mg/kg) 0 1000
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion .
None 5 5
Abnormal behavior
None 5 5’
-~ Ve
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Table 2-16 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in male rats: home cage observations (Recovery group, Week 3 of administration)

Dose (mg/kg) 0 © 1000
Parameter No. of animals 5 S
Posture
Normal 5 5
Convulsion
None 5 5

Abnormal behavior
None s 5
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Table 2-17 A combined repeated~dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophencne

Detailed clinical signs in male rats: home cage observations (Recovery group, Week 4 of administration)

R-944

Dose {(mg/kg) Q 1000

Parameter No. of animals 3 5
Posture

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

Nome S 5

R-944
Table 2-18 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in male rats: home cage observations {(Recovery group, Week 5 of administration)
Dose (mg/kg) 0 1000

Parameter No. of animals 5 5
Pasture

Normal 5 5
Convulsion

None 5 s
Abnormal behavior

None S 3
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Table 2-19 A combined repeated-dose/reproductive-developmental toxicity study in rats treated ovally
with 2,3,.4,4'~Tetrahydroxybenzophenone
Detailed clinical signs in male rats: home cage observations (Recovery group, Week 6 of administration)
Dose (mg/kg) o 1000
Parameter No. of animals 5 5
Posture
Normal 5 S
Convulsion
None 5 S
Abnormal behavior
None S S
~ PN
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Table 2-20 A combined repeated-dose/reproguctive-developmental toxiclty study in rats treated orally

with 2.3.4,4’-Tetrahydroxybenzophenone

Detaliled clinical signs in male rats: home cage observations {Recovery group. Week 1 of recovery)

Dose (mg/kg) 1] 1000
Parameter No., of animals 5 5
Posture
Normal ’ 5 5
Convulsion
None E] S

Abnormal behavior
None S 5
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Table 2-21 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in male rats: howe cage observations (Recovery group, Week 2 of recavery)
Dose (mg/kg) 0 1000
Parameter No. of animals 5 5
Posture
Normai 5 S
Convulsion
None 5 5
Abnormal behavior
None S 5
~~ ~~
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Table 2-22 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3.4,4'~Tetrahydroxybenzophenone

Detailed clinical signs in female ratrs: home cage observations (Recovery group, Week 1 of administration)

Dose (mg/kg) 0 1000
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 5 5 "

Abnormal behavior
Nomne- 5 5
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Table 2-23 A combined repeated-dose/reﬁroductive-deve]opmental toxicity study ip rats treated orally
with 2,3,4,4"-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: home cage observations (Recovery group, Week 2 of administration}
Dose (mg/kg) 0 1000
Parameter No. of animals 3 §
Posture
Normal 5 5
Convulsion
None S 5
Abnormal behavior
None ) 5
e N
<
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Table 2-24 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: home cage observations (Recovery group, Week 3 of administration)
Dose (mgskg) 0 1000
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None ] 5

Abnormal behavior

None
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Table 2-25 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4,4'~Tetrahydroxybenzophenone

Detailed clinical signs in female rats: home cage observations (Recovery group. Week 4 of administration)

Dose (mg/kg) 0 1000

Parameter No. of animals 5 5
Posture

Normal 13 5
Convulsion

None 5 5
Abnormal behavior

None S B 5

~~ N
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Table 2-26 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in female rats: home cage observations (Recovery group, Week S5 of administration)

Dose (mg/kg) 0 1000
Parameter No. of animals 5 5
Posture
Normal S S
Convulsion
None 5 5

Abnormal behavior
None S S
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Table 2-27 A combined repeated-dose/reproductive-developmental toxicity study im rats treated orally
with 2,3,4.4 -Terrahydroxybenzophenone .
Detailed clinical signs in female rats: home cage observations {(Recovery group. Week 6 of administration)
Dose (mg/keg) 0 1000
Parameter No. of animals S 5
Posture
Normal 5 5
Convulsion
None 5 5
Abnormal behavior
None S E)
~ R —~
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Table 2-28 A combined repeated-dose/reproductive~developmental toxicity study inm rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Detalled clinical signs in female rats: home cage observationsv(Recovery group, Week 1 of recovery)
) Dose (mg/kg) 0 1000
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 5 S

Abnormal behavior

None
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Table 2-29 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: home cage cbservations {Recovery group., Week 2 of recovery)
Dose (mg/kg) 0 1000
Parameter No. of animals 5 s
Posture
Normal 5 5
Convulsion
None 5 5
Abnormal behavior
None 5 5
R-944
Table 2-30 A combined repeated-dose/reproductive-developmental toxicity study im rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in male rats: in-the-hand observations (Main group, Week 1 of administration)

Dose (mg/kg) [ 100 300 1000

Parameter No. of animals 12 12 12 12
Ease of removal from c.age

aSy 1z 12 11 11

Some resistance/avoidance ] 0 1 1
Fur condition

Normal 12 12 12 12

in

Normal 12 12 12 12
Secretlons-Eye, Nose

Absent 12 12 12 12
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 12 12 12 12
Mucosal membranes

Normal 12 12 12 12
Lacrimation

Normal 12 12 12 12
Piloerection

Absent 12 12 12 12
Pupil size

Normal 12 12 12 12
Sallvation

None 12 i2 12 12
Abnormal respiration

Absent N 12 12 12 12
Vocalization

None . 11 9 9 10

Soft 1 2 3 1

Moderate 0 1 0 1
Reactivity to handlin

Easy. Y § 10 11 12 10

Slightly awkward 2 1 0 2
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Table 2-31 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Detailed clifical signs in male rats: in-the-hand observations (Main group. Week 2 of administration)
Dose (mg/kg) 0 100 300 1000

Parameter No. of animals 12 12 12 12
Ease of removal from cage

Easy 12 12 12 12
Fur condition

Normal 12 12 12 12

kin

Normal 12 12 12 12
Secretions-Eye, Nose

Absent 12 12 12 1z
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 12 12 12 12
Mucosal membranes

Normal 12 12 12 . 12
Lacrimation

Normal 12 12 12 12
Piloerection

Absent 12 12 12 12
Pupil size

Normal 12 12 12 12
Salivation

None 12 12 12 12
Abnormal respiration

Absent 12 12 12 12
Vocalization

None 12 9 11 9

Soft 1] 3 1 3
Reactivity to handlin

Easy Y & 12 12 12 12

~~ ~~
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Table 2-32 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2.3,4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in male rats: in-the-hand observations (Main group., Week 3 of administration)

Dose (mg/kg) ¢} 100 300 1000

Parameter No. of animals 12 12 12 12
Ease of removal from cage

asy 12 1 11 12

Some resistance/avoidance "] 1 1 0
Fur condition

Normal 12 12 12 12
Skin

Normal 12 12 12 12
Secretions~Eye, Nose

Absent 12 12 iz 12
Exophthalmos

Absent 12 iz 12 12

Palpebral closure
Normal 12 12 12 12

Mucosal membranes
Normal

12 12 12 12
Lacrimation
Normal 12 12 12 12
Piloerection
Absent 12 12 pY4 12
Pupil size
Normal 12 12 12 12
Salivation
+ None 12 12 12 12
aAbnormal respiration
Absent 12 12 12 12 .
Vocalization
None 10 G 10 10
Soft 2 [} 2 2
Reactivity to handling
Easy 12 12 11 12
Slightly awkward .0 [} 1 0
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Table 2-33 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4.4'~Tetrahydroxybenzophenone
Detailed clinical signs in male rats: in-the-hand observations (Main group, Week 4 of administration)
Dose (mg/kg) o 100 300 1000
Parameter No. of animals 12 12 12 12
Ease of removal from cage .
12 8 . 13 12
Some resistance/avoidance 0 4 1 4]
Fur condition
Normal i2 12 12 12 g
Skin
Normal 12 12 12 12
Secretions-Eye, Nose
Absent 12 12 2 12
Exoghthalmos
Absent 12 12 12 12
Palpebral closure
Normal 12 12 12 12
Mucosal membranes
Normal 12 12 12 12
Lacrimation .
Normal 12 12 12 12
Pilgerection
Absent 12 12 12 12
Pupil size
Normal 12 12 12 12
Salivation -«
None 12 12 12 12
Abnormal respiration
Absent 12 12 12 12
Vocalization
None 10 8 T 10
Soft 2 4 4 1
Moderate 0 2 L 1
Reactivity to handling
Easy. 11 10 10 11
Siightly awkward 1 2 2
—~ o~
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Table 2-34 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in male rats: in-the-hand observations (Main group, Week 5 of administration)

Dose (mg/kg) 0 100 300 1000

Parameter No. of animals 12 12 12 12
Ease of removal from cage

Easy . 12 11 11 12

Some resistance/avoidance [ 1 1 0
Fur condition

Normal 12 12 12 12
Skin

Normal 12 12 12 12
Secretions-Eye, Nose

Absent 12 12 12 12
Exophthalmos

Absent 12 i2 12 12
Palpebral closure

Normal 12 12 12 12
Mucosal membranes

Normal 12 12 12 12
Lacrimation

Normal 12 12 12 12
Piloerection

Absent 12 12 12 12
Pupil size

Normal 12 12 12 12
Salivation

None 12 12 12 12
Abnormal respiration

Absent 12 12 12 12
Vocalization

None 9 9 - 10 11

Soft 3 3 2 1
Reactivity to handling

Easy 12 12 12 o 12
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Table 2-35 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,.4'-Tetrahydroxybenzophenone
Detailed clinical signs in male rats: in~the-hand observations (Main group. Week 6 of administration)
Dose (mg/kg) [ . 100 300 1000

Parameter No. of animals 12 12 12 12
Ease of removal from cage

Easy 12 11 12 12

Some resistance/avoidance 0 1 [ 0
Fur condition

Normal 12 12 12 12
Skin

Normal 12 12 12 12
Secretions-Eye, Nose

Absent 1z 12 12 12
Exophthalmos

Absent i2 12 12 12
Palpebral closure

Normal .12 1z 12 12
Mucosal membranes

Normal 12 12 12 iz
Lacrimation !

Normal 12 12 12 12
Pilgerection .

Absent 12 12 12 12
Pupil size

Norwal 12 12 12 12
Salivation

None 12 12z 12 12
Abnormal respiration

Absent iz 12 12 12
Vocalization

None 10 8 10 11

Soft 2 3 2 1

Moderate o 2 0 0
Reactivity to handlin

Easy Y ¥ 12 12 12 12

. -
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Table 2-36 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2.3,4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in female rats: in-the-hand observations (Main group, Week 1 of administration}

Dose (mg/kg) _ 0 100 300 1000
Parameter No. of animals 12 12 12 12

Ease of removal from cage

Sy - 12 11 12 12

Some resistance/avoidance [ 1 0 0
Fur condition |

Normal 12 12 12 12
Skin

Normal 12 1z 12 12
Secretions-Eye. Nose

Absent 1z 12 12 12
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 1z 12 12z 12
Mucosal membranes

Normal 12 12 12 12
Lacrimation

Normal 12 12 12 12 - .
Piloerection

Absent 1z 12 12 12 ’
Pupil size

Normal 12 12 1z 12
Salivation

None 12 12 12 12
Abnormal respiration

bsent 12 12 12 12
Vocalization

None 10 11 10 9

Soft 2 1 2 3
Reactivity to handling

Easy 10 10 10 11

8lightly awkward . 2 2 2 1
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Table 2-37 A combined repeated-dose/reproductive-developwental toxicity study im rats treated orally -
with 2,3,4,4"-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: in-the~hand observations (Main group. Week 2 of administration)
Dose (mg/ke) 0 100 300 1000

Parameter No. of animals 12 12 12 12
Ease of removal from cage

Ea; 12 11 12 12

Some resistance/avoidance 5] 1 4] 1]
Fur condition

Normal 12 12 12 12
Skin

Normal 12 12 12 12
Secretions-Eye, Nose

bsent 12 12 12 12
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 12 12 12 12
Mucosal membranes

Normal 12 12 12 12
Lacrimation .

Normal 12 12 12 12
Piloerection

Absent 12 12 12 12
Pupil 'size

Normal 12 12 12 12
Salivation

None 12 12 12 12
Abnormal respiration

Absent 12 12 12 12
Vocalization

None 12 11 12 . 11

Soft 0 1 0 1
Reactivity to handling

asy. 12 11 1z 12

Slightly awkward 0 1 1] 2]

N ~~
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Table 2-38 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3.4,4 -Tetrahydroxybenzophenone

Detailed clinical signs in female rats: in-the-hand observations (Main group, Day 1 of gestation)

Dose (mg/kg) 1] 100 300 1000
Parameter No. of animals 12 12 12 11
Ease of removal from cage
y iz i1 12 9
Some resistance/avoidance 0 1 0 2
Fur condition
Normal 12 X 12 12 11
Skin
Normal 12 12 12 11
Secretions-Eye, Nose
Absent 12 12 i2 11
Exoghthalmos
Absent 12 12 12 11
Palpebral closure
Normal 12 12 12 11
Mucosal membranes
Normal 12 12 12 11
Lacrimation
Normal 12 12 12 11
Piloerection
Absent 12 12 12 11
Pupil size
Normal 12 12 12 11
Salivation
None 12 12 12 11
Abnormal respiration
Absent 12 12 12 11
Vocalization
None 1L 11 12 10
Soft 1 1 [} 1
Reactivity to handling
Easy 190 11 12 9
Slightly awkward 2 1 0 2
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Table 2-39 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.3,4,4"-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: in-the-hand observations (Main group, Day 7 of gestation)
Dose (mg/kg} 0 100 300 1000
Paraneter No. of animals 12 12 12 1
Ease of removal from cage
12 12 12 11
Fur condition
Normal 12 12 12 11
Skin
Normal 12 12 12 1r
Secretions-Eye, Nose
Absent 12 12 12 11
Exophthalmos
Absent 12 iz 12 11
Palpebral closure
Normal 12 1z 12 11
Mucosal membranes
Normal 12 12 12 11
Lacrimation
Normal 12 12 12 11
Piloerection
Absent 12 12 12 i1
Pupil size .
Normal 12 12 12 11
Salivation
None 12 12 12 11
Abnormal respiration N
Absent 12 12 12 11
Vocalization
None 12 11 11 11
Soft ¢ 1 1 [
Reactivity to handling
asy 11 12 12 11
Slightly awkward 1 0 0 [
—~ N
R-944
-
Table 2-40 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2.3.4.4'-Tetrahydroxybenzaphenone

Detalled clinical signs in female rats: in-the-hand observations (Main group, Day 14 of gestation}

Dose (mg/kg) 0 100 300 1000

Parameter No. of animals 12 12 12 11
Ease of removal from cage

Easy 12 12 12 11
Fur condition

Normal 12 12 12 11
Skin

Normal 12 12 1z 11
Secretions-Eye, Nose

Absent 12 12 12 11
Exophthalmos .

Absent 12 12 12 i1
Palpebral closure

Normal 12 12 . 12 11
Mucosal membranes '

Normal 12 12 12 11
Lacrimation ’

Normal . 12 12 12 1
Piloerection

Absent 12 12 12 11
Pupil size

Normal 12 12 12 11
Salivation

None 12 12 12 i1
Abnormal respiration

Absent 12 12 12 i1
Vocalization

None 12 10 11 i1

Soft 0 2 1 0 -
Reactivity to handling ’

Easy 12 11 12 11

Slightly awkward 0 1 3 Q
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Table 2-41 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4"-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: in-the-hand observations (Main group. Day 20 of gestation)
Dose {wg/kg) o 100 300 1000
Parameter No. of animals 12 i2 12 11
Ease of removal from cage
=24 12 10 12 11
Some resistance/avoidance 0 2 [4] 0
Fur condition
Normal 12 12 12 11
Skin
Normal 12 12 12 11
Secretions-Eye. Nose
Absent 12 12 12 1l
Exoghthalmos
Absent 12 12 1z 11
PalpeDral closure
Normal 12 12 12 12
Mucosal membranes
Normal 12 12 12 11
Lacrimation
Normal 12 12 12 11
Piloerection
Absent 12 12 12 11
Pupil size
Normal 12 12 12 11
Salivation
None 12 12 12 11
Abnormal respliration
Absent 12 12 12 11
Vocallzation
None 12 11 12 11
Moderate . [ 1 ] 0
Reactivity to handlin
Easy € 12 10 12 10
Slightly awkward 0 2 0 1
~ ~~
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Table 2-42 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in female rats: in-the-hand observations (Main group., Day 4 of lactation)

Dose (mg/kg) ¢ 100 300 1000
Parameter No. of animals 12 12 12 10

Ease of removal from cage

asy 11 12 11 9

Some resistance/avoidance 1 0 1 1
Fur condition

Normal 12 12 12 10
Skin

Normal 12 12 12 10
Secretions-Eye, Nose

Absent 12 12 i2 10
Exophthalmos

Agsent 12 12 12 10
Palpebral closure

Ngrmal 12 12 12 10
Mucosal membranes

Normal 12 12 12 10
Lacrimation

Norwal 12 12 12 10
Pilgerection .

Absent 12 12 12 10
Pupil size

Ielo rmal 12 12 12 10
Salivation

None 12 12 12 10
Abnormal respiration

Rg;ent P 12 12 12 10

N

Vocalization

None . 12 11 12 19

Soft [ 1 (4] o
Reactivity to handlin )

Easy Y € 12 11 11 9

Slightly awkward [+] 1 1 1




R-944
Table 2-43 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4.4'-Tetrahydroxybenzophenone
Detailed clinical signs in male rats: in-the-hand observations {(Recovery group, Week 1 of administration)
Dose (mg/kg) 0 1000

Parameter No. of animals 5 5
.Ease of removal from cage

Easy 5 S
Fur condition

Normal 3 5

kin

Normal 5 5
Secretions-Eye, Nose

bsent 5 5

Exophthalmos

Absent 5 5
Palpebral closure

Normal 5 5
Mucosal membranes

Normal 5 5
Lacrimation

Normal s s
Piloerection

Absent 5 S
Pupil size

Normal S 5
Salivation

None ] 5
Abnormal respiration

Absent 5 8
Vocallization

Noge 2 5

Soft 3 [
Reactivity to handling

8 4 S
Slightly awkward 1 0
~~ —~~
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Table 2-44 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,.4.4 '—Tetrnhydraxybenz_ophenone

Detailed clinical signs in male rats: in-the-hand observations (Recovery group, Week 2 of administration)

Dose (mg/kg} 0 1000
Parameter No. of animals 5 5

Ease of removal from cage
Easy

S 5

Fur condition

ormal 5 5
Skin

Normal S 8
Secretions-Eye, Nose

Absent 5 S
Exoghthalmos

Absent 5 S
Palpebral closure

Normal 5 5
Mucosal membranes

Normal S . 5
Lacrimation

Normal 5 5
Piloerection

Absent 5 3
Pupll size

Normal 5 5
Salivation

None 5 5
Abnormal respiration

Absent S 5
Vocalization

None . 4’ S

Soft 1 0
Reactivity to handling

Easy 5 5

-192-



s R-944

Table 2-45 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.3,4,4 ' -Tetrahydroxybenzophenone

Detailed clinical signs in wale rats: in-the-hand observations {(Recovery group. Week 3 of administration)

Dose (mg/kg) 0 1000
Parameter No. of animals 5( 5

Ease of removal from cage

4 3
Some resistance/avoidance 1 o
Fur condition
Normal 5 3
kin
Normal S 5
Secretions-Eye, Nose
Absent 5 5 .
Exophthalmos
Absent . 5 5
Palpebral closure
Normal 5 5
Mucosal membranes
Normal 5 5
Lacrimation
Normal 5 5
Piloerection
Absent S 5
Pupil size
Normal s S
Salivation
None 5 5
Abnormal respiration
Absent & 5
Vocalization
None 3 4
Soft 1 1
Moderate 1 0
Reactivity to handling
Easy 5 s
N .
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Table 2-46 A combined repeated-dose/reproductive-developmental toxlelity study in rats treated orally

with 2,3.4,4'-Tetrahydroxybenzophencne

Petailed clinicel signs in male rats: in-the-band observations (Recovery group, Week 4 of administration)

Dose {(mg/kg) 0 1000
Parameter No. of animals 5 S

Ease af removal from cage
Easy

5 5
Fur condition
Normal 5 5
kin
Normal 5 5
Secretions-Eye, Nose
Absent 5 L
Exophthalmos
' Absent S 5
Palpebral closure
Normal 5 5
Mucosal membranes
Normal 5 5
Lacrimation
Normal S 5
Piloerection
Absent 1] s
Pupil size
Normal ] 5
Salivation
None & 5
Abnormal respiration
Absent 5 5
Vocalization
None 4 4
soft 1 1
Reactivity to handling
Easy $ 13
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Table 2-47 A combined repeated-dose/reproductive-developmental toxicity study in rats treated ovally
with 2,3,4.4'-Tetrahydroxybenzophenone

Detailed clinical signs in male rats: in-the-hand observations (Recovery group, Week 6 of administration)

Dose (mg/kg) 0 1000
Parameter No. of animals S 5

Ease of removal from cage
Easy

5 5
Fur condition
Normal s 5
Skin
Normal 5 5
Secretions-Eye, Nose
Absent s 5
Exophthalmos
Absent S 5
Palpebral closure
Normal 5 5
Mucosal membranes
Normal S 5
Lacrimation
Normal S S
Piloerection
Absent 5 5
Pupil size
Normal 5 5
Salivation
None 5 . 5
Abnormal respiration
Absent 5 5
Vocalizatlon
None 5 5
Reactivity to handling
Easy 5 3
~ .
-y
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Table 2-48 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in male rats: ip-the-hand observations {Recovery group, Week 6 of administration)

Dose (mg/ke) 0 1000
Parameter No. of animals 5 5

Ease of removal from cage

4 5
Some resistance/avoidance 1 1]
Fur condition
Normal 5 5
Skin
Normal 5 5
Secretions-Eye, Nose
Absent 5 S
Exophthalmos
Absent 5 &
Palpebral closure
Normal s 5
Mucosal membranes
Normal 5 s ,
Lacr imation
Normal s 5
_ Piloerection
Absent 5 5
Pupil size
Normal s ]
Salivation
None : 5 H
Abnormal respiration
Absent 5 5
Vocalization
one 2 4
Soft 3 1
Reactivity to handling
Easy 5 5
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Table 2~49 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4"-Tetrahydroxybenzophenone
Detailed clinical signs in wmale rats: in-the-hand observations (Recovery group, Week I of recovery)
Dose {ug/kg) 0 1000

Parameter No. of animals 5 5
Ease of removal from cage

asy 3 5

Some resistance/avoidance 2 1]
Fur condition

Normal 5 S
Kin

Normal 5 s
Secretions-Eye, Nose

Absent 5 5
Exoghthalmos

Absent 5 5
Palpebral closure

Normal S5 5
Mucosal membranes

Normal 5 S
Lacrimation

Normal 5 5
Piloerection

Absent S 5
Pupil size

Normal 5 5
Salivation

None S 5
Abnormal respiration

Absent 5 5
Vocalization

Nome 3 4

Soft [ 1

Moderate 2 .
Reactivity to handling

Easy 5 5

N ~
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Table 2-50 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4’-TetrahydroxXybenzophenone

Detailed clinical signs in male rats: In~the-hand observations (Recovery group, Week 2 of recovery)

vose (mg/kg) 0 1000
Parameter No. of animals 5 5

Ea‘sze of vemoval from cage

a 3 5 .

Some resistance/avoidance 2 0
Fur condition

Normal S 5 .
Skin

Normal S 5
Secretions-Eye, Nose

Absent S S
Exoghthalmos

Absent 5 5
Palpebral closure

Normal 5 5
Mucosal membranes

ormal S 5
Lacrimation

Normal 5 S
Piloerection

Absent 5 5
Pupil size

Normal El 5
Salivation

None S 5
Abnormal respiration

bsent 5 S
Vocalization

None 8 3

Soft 1 2

Moderate 1 0
Reactlivity to handling

Easy 5 4

Slightly awkward 0 1
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Table 2-51 . A combined repeated-dose/reproductive-developmeutal toxicity study in rats treated orally
with 2.3,4.4'~Tetrahydroxybenzophenone

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 1 of administration)

Dose (mg/kg) 0 1000
Parameter No. of animals 5 5

Ease of removal from cage
Easy

5 5
Fur condition
Normal 8 S
kin
Normal S S
Secretions-Eye, Nose
Absent 5 5
Exophthalmos
Absent 5 5
Palpebral closure
Normal 5 S
Mucosal membranes
Normal 5 S
Lacrimation
Normal S S
Piloerection
Absent S 5
Pupll size
Normal 5 5
Salivation
None 5 5
Abnormal respiration
Absent 5 5
Vocalization
None 5 5
Reactivity to handling
asy s 4 .
Slightly awkward 0 1 e
-~ N
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Table 2-52 A combined repeated-dose/reproductive-developmental toxleity study Im rats treated orally

with 2,3.4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 2 of administration)

Dose {(wg/kg) 0 1000
Parameter No. of animals 5 5

Ease of removal from cage
Easy

- H
Fur condition
Normal 5 5]
Skin
Normal 5 5
Secretions-Eye, Nose
Absent S 5
Exophthalmos
Absent 5 5
Palpebral closure
Normal . 8 5
Mucosal membranes
Normal 5 S
Lacrimation
Normal 5 S
Piloerection
bsent 5 S
Pupil size
Normal 5 [
Salivation
None 5 5
Abnormal respirationp
Absent 5 1
Vocalization
None 5 5 .
Reactivity to handling
Easy 5 5

-156-



R-944

Table 2-53 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4.4'-Tetrahydroxybenzophenone

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 3 of administration)

Dose (mg/kg) 0 1000
Parameter No. of animals 5 5

Ease of removal from cage
Easy

5 s

Fur condition

Normal S 5

kin

Normal 5 s
Secretions-Eye, Nose

Absent 5 5
Exophthalmos

Absent 5 S
Palpebral closure

Normal 5 5
Mucosal membranes

Normal 5 S
Lacrimation

Normal 5 5
Piloerection

Absent S 5
Pupil size

Normal 5 5
Salivation

None S S
Abnormal respiration

Absent 5 5

\

Vocalization

None 5 5
Reactivity to handling

Easy 5 8

™~ ~
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Table 2-54 (A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4" ~-Tetrahydroxybenzophenone .

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 4 of adminlstration)

Dose (mg/kg) 0 1000
Parameter No. of animals S 5

Ease of removal from cage
Easy

5 5
Fur condition
Normal 5 5
Skin
Normal S 5
Secretions-Eye, Nose
Absent s 8
Exophthaimos
Absent 5 5
Palpebral closure
Normal S 5
Mucosal membranes
Normal 5 s
Lacrimation
Normal 5 5
Piloerection
Absent 5 5
Pupil size :
Normal 5 S
Salivation
None 5 5
Abnormal respiration
bsent 5 ]
vocalization
None s 5
Reactivity to handling
Easy 5 S
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Table 2-55 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.8,4,4'-Tetrahydvoxybenzophenoune

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 5 of administration)

Dose (mg/ke) 0 1000
Parameter No. of animals 5 s

Ease of removal from cage
Easy

5 S
Fur conditien
Normal 5 ‘5
Skin
Normal ] 5
Secretions-Eye, Nose
« Absent s 8
Exgphthalmos
Absent S 5
Palpebral closure
Normal 5 $
Mucosal membranes
Normal 5 S
Lacrimation
Normal 5 5
Piloerection
Absent 5 5
Pupll size
Normal 5 5
Salivation
None 5 g
Abnormal respiration
Absent 5 g
Vocalization
None 5 5
Reactivity to handling
Easy 5 5
~ =
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Table 2-56 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2.3,4,4" -Tetrahydroxybenzophenone

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 6 of administration)

Dose (mg/kg) 0 1000
Parameter No. of animals 5 5

Ease of removal from cage
Easy

5 5
Fur condition
Normal S S
Skin
Normal 5 B
Secretions-Eye, Nose
Absent 5 5
Exophthalmos
Absent 5 5
Palpebral closure
Normal 5 5
Mucosal membranes
Normal s 5
Lacrimation
Normal 5 3
Piloerection
Absent 5 5
Pupil size
Normal 5 3,
Salivation
None 5 3
Abnormal respiration
bsent 5 5
Vocalization
None S 5
Reactivity to handling
Easy 5 5
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Table 2-57 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.3.4,4°-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 1 of recovery)
Dose (mg/kg) 1000

Parameter No. of animals S
Ease of removal from cage

Easy 5
Fur condition

Normal 5
Skin

Normal 5
Secretions-Eye, Nose

Absent s
Exophthalmos

Absent 5
Balpebral closure

Normal 5
Mucosal membranes

Normal 5
Lacrimation

Normal 5
Piloerection

bsent 5

Pupil size

Normal 5
Salivation

None 5
Abnormal respiration

Absent 5
Vocallization

None 5
Reactivity to handling

Easy 5

N
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Table 2-58

A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in female rats: in-the-hand observations (Recovery group. Week 2 of recovery)

bose (mg/kg)
Parameter No. of animals

1000

5

Eage of removal from cage
Easy

Fur condition
Normal

Skin
Normal

Secretions-Eye, Nose
Absent

Exophthalwmes
Absent

Palpebral closure
Normal

Mucosal membranes
Normal

Lacrimation
Normal
Pilperection
sent
Pupil size
Norma.

Salivation
None

Abnormal respiration
Absent

Vocalization
None

Reactivity to handling
Easy
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Table 2-58 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4' -Tetrahydroxybenzophenone
Detailed clinical signs in male rats: open field observation (Main group, Week 1 of administration)
Dose {mg/kg) 0 100 300 1000
Parameter No. of animels 12 i2 12 12
*

Arousal

Normal 12 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 1z 12
Stereotypy

None 12 12 12 12
Gait

No/minimal location 0 1 2 1

Normal 12 11 20 11
Posture

Normal 12 12 12 12
Grooming

None 12 12 12 12
Rearing (Means+S.D.) 3+ 2 3+ 2 3+ 2 3+ 2
Defecation count {MeansS.D.) ‘ P 0+ 0 0+ © 1+ 2
Urination

None 12 9 11 10

Small amount 0 3 1 2
No significant difference in any treated groups from control group.

Vel Lo
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Table 2-60 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in wmale rats: open field observation (Main group, Week 2 of administration}

Dose (mg/kg) 0 100 300 1000

Parameter No. of animals 12 12 12 iz
Arousal

Normal 12 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

HRone 12 12 12 12
Stereotypy

None i2 12 12 12
Gait ’

No/minimal location 4] ] 1 Q

Normal 12 12 L1 12
Posture

Normal 12 12 12 12 .
Grooming

None 12 12 12 12
Rearing (Mean+S.D.) 3+ 2 3+ 2 3+ 2 42 2
Defecation count (MeansS.D.) dx 0 0+ 1 0+ L 0s 1
Urination

None 12 10 12 11

Small gmount 0 2 0 1

No significant difference in any treated groups from control group.
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Table 2-g1 A combined repeated~dose/reproductive-developmental toxicity study in rats treated orally
with 2.3.4,4’~Tetrahydroxybenzophenone
Detailed clinical signs in male rats: open field observation (Main group, Week 3 of administration)
Dose (mg/kg) 0 100 300 1000

Parameter No. of animals 12 12 iz 12
Arousal

Normal i2 12 12 12
Convulsion

Nomne 12 12 12 12
Abnormal behavior

None 12 12 12 12
Stereotypy

None 12 12 12 12
Galt

No/minimal location 0 2 2 0

Normal 12 10 10 12
Posture

Normal 12 ~12 12 12
Grooming

None 12 12 12 12
Rearing (MeansS.D.) 3+ 2 3+ 3 3+ 2 3+ 2
Defecation count (Mean+5.D.) 0+ 0 0+ 1 0+ 0 [ ]
Urination

None 10 7 11 11

Small amount 2 3 1 1

Moderate amount [} 2 0 0
No significant difference in any treated groups from control group.

o~ RN
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Table 2-62 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.3,4.4'-Tetrahydroxybenzophenone
Detailed clinical signs in male rats: open field observation (Main group, Week 4 of administratlon)
Dose (mg/kg) 0 100 300 1000

Parameter No. of animals 12 12 12 12
Arousal

Normal 1z 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 12 1z
Stereotypy

None 12 12 12 iz
Gait

No/minimal location o] 1 [ 0

Normal 12 11 12 12
Posture

Normal 12 12 12 12
Grooming

None 12 12 12 12
Rearing (MeantS.D.) 5+ 2 4+ 2 4+ 2 4+ 1
Defecation count (Meap+S.D.) 0+ 0 0+ 1 0+ 0 0~ 0
Urination

Nene 10 7 11 11

Small amount 2 4 1 1

Moderate amount 0 1 0 Y]

No significant difference in any treated groups from

control group,
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Table 2-63 A comblined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,8,4,4"~Tetrahydroxybenzophenone
Detailed clinical signs in male rats: open field observation (Main group, Week 5 of administration)
Dose {mg/keg) 0 100 300 1000
Parameter No. of animals 12 12 12 12
Arousal
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None 12 12 12 12
Stereotypy
None 12 1z 12 12
Gait
No/minimal location [ 1 0 [
Normal 12 11 12 12
Posture B
Normal 12 12 12 12
Grooming
None 12 12 12 12 -
Rearing (Mean+S.D.) 4+ 2 4+ 2 5+ 2 41 1
Defecation count (MeenzS.D.) [ 0+ 0 0o+ O [ )
Urination
None 11 7 11 . 12
Small amount 1 5 1 [
No significant difference in any treated groups from control group.
— —
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Table 2-64 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,.4'-Tetrahydroxybenzophenone

Detailed clinical signs in male rats: open field observation (Main group, Week 6 of administration)

Dose (mg/kg) [ 100 300 1000

Parameter No. of animals 12 12 12 12
Arousal

Normal 12 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 12 12
Stereotypy

None 12 12 12 12
Galt

No/minimal location 0 ] 0 1

Normal 12 12 12 11
Posture

Normal 12 12 i2 12
Grooming

None 12 12 12 12
Rearing (Mean+S.D.)" 52 2 4+ 2 5+ 2 . 4% 2
Defecation count (Mean+S$.D.) 0+ 0 0+ 1 0+ 0 0+ 0
Urination

None 10 7 12

Small amount 2 4 3 0

Moderate amount 0 1 ] []

No significant difference in any treated groups from control group.
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Table 2-65 A combined repeated-dose/reproductive-developmental toxieity study in rats treated orally
with 2.3.4.4"-Tetrahydroxybenzophenone
Detalled clinical signs in female rats: open field observation (Main group, VWeek 1 of administration)
Dose (mg/kg) 0 100 300 1000

Parameter No. of animals 12 12 12 12
Arousal

Normal 12 12 12z 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 12 12
Stereotypy

None 12 12 12 12
Gait

Normal 1z 12 12 iz
Posture

Normal 12 12 12 12
Grooming

None 12 12 12 12
Rearing (MeansS.D.) 82 5+ 2- 8+ 3 8+ 2
Defecation count (Means§.D.) 0+ 0 0+ 0 0+ 0 0+ 0
Urination

None 12 12 1L 12

Small amount 0 0 1 0
No significant difference in any treated groups from control group.

— _—
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Table 2-66 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'~Tetrahydroxybenzophenone
Detailed clinical signs in female rats: open field observation (Main group. Week 2 of adiministration)
Dose {mgrkg) 0 100 300 1000 .
Parameter No. of animals 12 12 12 12
Arousal
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None 12 12 12 12
Stereotypy
None 12 12 12 12
Galt
Normal iz 12 12 12
Posture
Normal 12 12 12 12
Grooming
None 12 12 12 12
Rearing (Mean+S.D.) 8+ 3 T+ 2 T+ 2 T+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 0 0+ 0 0+ 0
Urination
None 12 12 12 12

No significant difference in any treated groups from control group.
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Table 2-67 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4" -Tetrahydroxybenzophenone
Detailed clinical signs in female rats: open field observation (Main group. Day 1 of gestation)
Dose (mg/kg) 0 100 300 1000

Parameter No. of animals 12 12 12 11
Arousal

Normal 12 12 12 11
Convulsion

None 12 12 12 11
Abnormal behavior

None 12 12 12 11
Stereotypy

None 12 12 12 11
Gait

Normal 12 12 12 11
Posture

Normal 12 12 12 11
Grooming

None 12 12 iz 11
Rearing (Meant+S.D.) : T+ 2 Bx 1 T+ 2 7+ 3
Defecation count (Mean+S.D.) 0s 0 0+ 0 0+ 0 0+ 0
Urination

None 12 12 12 11
No significant difference 1n any treated groups from control group-

~_ ~~
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Table 2-68 A combined repeated-dose/reproductive-developmental toxifcity study in rats treated orally
with 2,3.4.4"-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: open field observation (Main group, Day 7 of gestatiom)
Dose (mg/kg) 0 100 300 1000
Parameter No. of animals 12 12 12 11
Arousal
Normal 12 12 12 11
Convulsion
None 12 12 12 11
Abnormal behavior
None 12 12 12 11 .
Stereotypy
None 12 12 12 11
Gait
Normal 12 12 12 11
Posture \
Normal 1z 12 12 11
Grooming
None 12 12 12 11
Rearing {Meani:S.D.) G+ 2 T+ 2 8+ 2 6+ 2
Defecation count (Mean+S.D.} 0+ O 0+ 0 0+ 0 0+ 0
Urination
None 12 12 12 10
Small amount [+ o Q )3

No significant difference in any treated groups from control group.
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Table 2-69 A combined repeated-dose/reproductive-developmental toxicity study inm rats treated orally
with 2,.3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: open field observation (Main group, Day 14 of gestation)
Dose (mgs/kg) [ 100 300 1000

Parameter No. of animals 12 12 12 11
Arousal

Normal 12 12 12 11
Convulsion

None 12 12 12 11
Abnormal behavior

None 12 12 12 1
Stereotypy

None 1z 12 12 1
Gait

Normal 12 12 12 11
Posture

Normal 12 12 12 11
Grooming

None 1z 12 12 11
Rearing (Means:S.D.) 5+ 1 6+ 2 5+ 2 4+ 1
Defecation count (MeantS.D.} 0+ 0 0+ 0 0+ C 0x 0
Urination

None 12 12 12 11
No significant difference in any treated groups from control group.

~ N ~~
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Table 2-70 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in female rats: open field observation (Main group, Day 20 of gestation)

Dose (weg/kg) 0 100 300 1000

Parameter No. of animals 12 12 12 11
Arousal '

Normal 12 12 12 11
Convulsion

None 12 i2 12 11
Abnorwal behavior

None 12 12 12 i1
Stereotypy

None .12 12 12 11
Gait

Normal 12 12 12 11
Posture

Normal 12 12 12 .11
Grooming

None 12 12 12 i1
Rearing (Mean+S.D.) 82 2 52 2 S 4+ 2+D
Defecation count (Means5.D.)} 0+ 0 0+ 0 0+ 0 0+ 0
Urination

Noue 12 12 12 11

* ; p<0.05 (Significant difference frouw control group)
D : Dunnett's test
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Table 2-71 A combined repeated-dese/reproductive~developmental toxicity study in rats treated orally
. with 2,3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: open field ohservation (Main group, Day 4 of lactation)
Dose (mg/keg) ] 100 300 1000

Parameter No. of animals 12 12 12 10
Arousal .

Normal 12 . 12 12 10
Convulsion

None 12 12 12 10 .
Abnormal behavior

None i2 12 12 10
Stereotypy

None 12 12 i2 0
Gait

Normal 12 12 12 10
Posture )

Normal 12 12 12 10
Grooming

None 12 12 12 10
Rearing (Mean:S.D.) T+ 2 T+ 1 64 2 S+ 2
befecation count (Mean+S.D.) 0+ 0 0+ 0 ox 0 0+ 0
Urination

None i2 12 12 10
No significant difference in any treated groups from control group.

VoY . Van
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Table 2-72 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3.4.4'-Tetrahydroxybenzophenone

Detailed clinical signs in male rats: open field observation (Recovery group. Week 1 of administratiomn)

Dose (mg/ke) 0 1000

Parameter No. of animals S ’ S
Arousal

Normal s 5
Convulsion

None 5 5
Abnormal behavior

None R S S
Stereotypy

None 5 5
Gait

No/minimal location 0 2

Normal 5 3
Posture

Normal 5 5
Grooming

None S 5
Rearing (Mean#S.D.) 3+ 1 2+ 2
Defecation count (MeansS.D.) 0+ O 0+ ¢ .
Urination

None 5 4

Small amount 0 i

No significant difference between treated grouwp and control group.
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with 2,3,4,4"-Tetrahydroxybenzophenone

Detailed clinical signs in male rats: open field observation (Recovery group, Week 3 of administration)

R-944
Table 2-73 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,8.4,4'-Tetrahydroxybenzophenone
Detailed clinicel signs in male rats: open field observation (Recovery group, Week 2 of sdministration)
Dose (mg/kg) 0 1000

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None 5 §
Abnormal behavior

None 5 5
Stereotypy .

None 5 5
‘Bait

Normal 1 5
Posture

Normal S S
Grooming .

None 5 5
Rearing (Mean+S.D.) 5+ 2 3+ 2
Defecation count (Meap+S.D.) 0+ 0 0+ 0
Urination

None 5 4

Small amount ¢ 1
No significant difference between treated group and control group.

~
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Table 2-74 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

Dose (mg/kg) 0 1000

Parameter No. of animals 5 5
Arousal .

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None 5 S
Stereotypy

None 5 5
Gait

Normal 5 5
Posture

Normal - 5 s
Grooming

None 5 5
Rearing (Means5.D.) 3+ 1 3+ 2
Defecation count {(Mean+S.D.) 0+ @ 0+ 1
Urination

None 5 5

No significant difference between treated group and control group.
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Table 2-75 & combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone :
Detailed clinical signs in male rats: open field observation (Recovery group, Week 4 of administration)
Dose (mg/kg) 0 1000
Parameter No. of animals 5 5
Arousal
Normal 5 5
Convulsion
None 5 5
Abnormal behavior
None 5 5
Stereotypy
None 5 §
Gait
Normal ) 5 5
Posture
Normal 5 3
Grooming
None 5 5
Rearing (Meen:S.D.} 4+ 0 4+ 2 .
Defecation count (Mean:S.D.) 0 0 0+ 0
Urination
None 4 4
Small amount i 1
No significant difference bétween treated group and control group.
~ —
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Table 2-76 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
- with 2.3,4,4' -Tetrahydroxybenzc

Detailed clinical signs in male rats: open field observation (Recovery group, Week 5 of administration)

Dose {(mg/keg) [} 1000

Parameter No. of animals 5 S
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None i) 5
Stereotypy

None 5 S
Gait

Normal 5 5
Pasture

Normal 3 5
Grooming

None 5 5
Rearing (MeanzS.D.) 3+ 2 2+ 1
Defecation count (MeansS.D.) 0+ 0 0+ 0
Urination

None 3 5

Small amount 1 0

Moderate amount [}

No significant difference between treated group and control group.
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Table 2-77 A combined repeated-dose/reproductive-developmental toxlcity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenoue
Detailed clinical signs in male rats: open fleld observation (Recovery group, Week & of administration)
Dose (mg/kg) . 0 1000

Parameter No. of animals 5 5
Arousal

Normal s 5
Convulsion

None 5 5
Abnormal behavior

None S : 5
Stereotypy

None 5 S
Gait

Normal .8 5
Posture

Normal s 5
Grooming

None 5 5
Rearing {(Mean+S.D.) 5+ 2 4> 2
Defecation count (Mean+S.D.) 0+ O 0+ 0
Urination

None 3 3

Small amount 1 2

Moderate amount 1 o

T
No significant difference between treated group and conttrol group.
~~ . N
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Table 2-78 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4"-Tetrabydroxybenzophenone

Detailed clinical signs in male rats: open field observation (Recovery group, Week 1 of recovery)

Dose (mg/kg) 0 1000

Parameter No. of animals s 5
Arousal

Normal 5 . - 8
Convulsion

None § 5
Abnormal behavior

None 5 5
Stereotypy

None 5 B
Gait .

Normal S 5
Pasture B

Normal ] ]
Grooming

None S 5
Rearing (MeantS.D.) 3+ 1 4+ 1
Defecation count (Mean+S.D.) 0+ 0 0+ 0
Urination

Nene 5 4

Small amount 0 1 .

No significant difference between treated group and control group.
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Table 2-79 A combined repeated-dose/reproductive-developmental toxicity study {n rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in male rats: open field observation (Recovery group, Week 2 of recovery)
Dose (mg/kg) 0 1000

Parameter No. of animals S 5
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None 5 H
Stereotypy

None S 5
Gait

Narmal 5 s
Posture

Normal 5 5
Grooming .

None S 5
Rearing (Meant$.D.) 4+ 2 4+ 1
Defecation count (Mean+S.D.) 0+ © 0+ 0
Urination

None 3 3

Small amount 0 1

Moderate amount 2 1
‘No significant difference between treated group and control group. '

N
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Table 2-80 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrabydroxybenzophenone
Detailed clinical signs in female rats: open field observation (Recovery group. Week ) of administration)
Dose (mg/kg) 0 1000

Parameter No. of animals S 5
Arousal

Normal 5 5
Convulsion

None S 5
Abnormal behavior

None 5 S
Stereotypy

None 5 s
Galt

Normal 5 S
Pasture

Normal 5 5
Grooming

Nomne 1 s
Rearing (MeansS.D.) 6+ 3 6+ 2
Defecation count (Mean+5.D.) 0+ 0 0+ 0
Urination

None 5 5

No significant difference between treated group and control group.
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Tabie 2-81 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4.4'-Tetrahydroxybenzophenone

Detalled clinical signs in female rats: open field observation (Recovery groun, Week 2 of administration)

Dose (mg/kg) . 0 1000

Parameter No. of animals 5 5
Arousal

Normal S 5
Convulsion

None 5 S
Abnormal behavior

None S 8
Stereotypy

None 5 S
Gait

Normal . 5 5
Posture

Rormal 5 5
Grooming

None 5 S
Rearing (Mean+5.D.) T 2 T+ 3
Defecation count (Mean+S.D.) 0+ 0 0+ O
Urination .

None 5 5

No significant difference between treated group and control group.

R-944

Table 2-82 A combined repeated-dose/reproductive-developmental toxicity Study in rats treated orally
with 2,3.4,4'-Tetrahydroxybenzophenone

Detailed clinical signs in female rats: open field observation (Recovery group, Week 3 of administration)

Dose (mg/kg) 0 1000

Parameter No. of animals s S
Arousal

Normal S 5
Convulsion

None 5 5
Abnormal behavior

None 5 8§
Stereotypy

None 5 5
Gait

Normal 8 5
Posture

Normal 3 5
Grooming

None 5 5
Rearing (Mean+S.D.) 8+ 3 T+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 0
Urination

None 5 5

No significant difference between treated group and control group.
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Table 2-83 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,9.4,4' -Tetrahydroxybenzophenone

Detailed clinical signs in female rats: open field observation (Recovery group, Week 4 of administration)

Dose (mg/ke) 0 1000

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None S 5
Abnormal behavior

None 5 5
Stereotypy

None 5 S
Gait

Normal s 5
Posture

Normal 5 5
Grooming

None 5 5
Rearing (Mean+S.D.) 10+ 2 8+ 1
Defecation count (Means+S.D.) 0+ 0 0+ ¢
Urination

None S 5

No significant difference between treated group and control group.

R-944

Table 2-84 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4.4'-Tetrahydroxybenzophenone

Detaliled clinical signs in female rats: open field observation (Recovery group, Week 5 of administration)

Dose (mg/kg) 0 1000

Parameter No. of animals 5 S
Arousal
. Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None S s
Stereotypy .

None 5 5
Gait

Normal 5 5
Posture

Normal . ] 5
Grooming

None 5 5
Rearing (Mean#S.D.)} 9+ 2 8+ 2
Defecation count (Mean+5.D.) 0+ 0 0+ 0 ,
Urination

None S S

No significant difference between treated group and control group.
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Table 2-85 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4"-Tetrahydroxybenzophenone

R-944

Detailed clinical signs in female rats: open field observation (Recovery group, Week 6 of administration}

Dose {(mg/kg) 0 1000

Parameter No. of animsls 5 5
Aroussl

Normal S 5
Convulsion

None 5 5
Abnormal behavior

None 5 5
Stereotypy

None 5 5
Galt

Novwal 5 5
Posture

Normal 5 5
Grooming

None S 5
Rearing (Mean:S.D.) 8+ 2 7+ 1
Defecation count {Mean+S.D.) 0+ 0 0+ O
Urination

None 5 5

No significant difference between treated group and control group.

Table 2-86 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3.4.4' ~Tetrahydroxybenzophenone

Detailed clinical signs in female rats: open field observation (Recovery group, Week 1 of recovery}

~

R~-944

Dose {(mg/kg) 0 1000

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None S 5
Abnormal behavior

None s 5
Stereotypy

None 5 S
Gait

Normal 5 5
Posture

Normal 5 5
Grooming

None - S
Rearing (Mean+S.D.) 9+ 3 7+ 2
Defecation count (MeansS.D.) 0+ O 0r 0
Urination

None . 5 5

No significant difference between treated group and control group.
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Table 2-87 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Detailed clinical signs in female rats: open field observation (Recovery group, Week 2 of recovery)
Dose (mg/ke) 0 1000

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None » 5 5
Abnormal behavior

None 3 1
Stereotypy

None 5 5
Gait

Normal 5 3
Posture

Normal 5 5
Grooming -

None 5 5
Rearing (MeansS.D.) ) 74+ 2 74+ 1
Defecation count {(Mean+S.D.) [ X 0+ 0
Urination

None 5 5
No significant difference between treated group and control group.

—~ —
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Table 2-88 A combined repeated-dose/reproductive-developmental toxfcity study in rats treated orally

with 2.3.4,4'-Tetrahydroxybenzophenone

Manlpulative test of male rats (Main group, Week 6 of administration)

Dose (mg/kg) 0 100 300 1000

Parameter No. of animals 5 S S 5
Auditory response

Normal 5 s & 5
Approach response

Normal S S 5 5
Touch response

Normal 5 S 5 5
Tail pinch response

Normal g 5 5 5
Pupillary reflex

Pass. both 5 s 5 5
Aerial righting veflex
(Total score: Mean+S.D.) 020 0+ 0 .0+ 0 0+ 0

Landing foot splay (mm: Mean:S.D.) 83+16 67+13 73+18 76414

No significant difference in any treated groups from control group.
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Table 2-89 A combined repeated-dose/reproductive~developmental toxiclty study in rats treated orally
with 2,3,4.4'-Tetrahydroxybenzophenone .
Manipulative test of female rats (Main group, Day 4 of lactation)
Dose (mg/kg) ¢ 100 300 1000

Parameter No. of animals 5 ) 5 5 5
Auditory response

Normal 5 5 5 5
Approach response

RNormal 5 5 S 5
Touch response

Normel 5 S 5 E
Tail pinch response

Normal 5 5 5 5
Pupillary reflex

Pass, both 5 S 5 5
Aerial righting reflex
{Total score: Means+S.D.} 0+ 0O 0+ 0 0+ 0 0 O
Landing foot splay (mwm: Mean+S.D.) 56211 58+18 66418 83+11+D
+ : p<0.05 (Significant difference from comtrol group)
D : Dumnett's test N

Y ~~
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Table 2-90 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2.3,4,4"-Tetrahydroxybenzophenone

Manipulative test of male rats (Recovery group, Week 6 of administration)

Dose (mg/kg) 1] 1000

Parameter . No. of animals 5 5
Auditory response

Normal 5 5
Approach response

Normal 5 5
Touch response

Normal 5 5
Tail pinch response

Normal 5 8§
Pupillary reflex

Pass, both § 5
Aerial righting reflex .
{Total score: Mean:S.D.) 0x 0 0+ 0
Landing foot splay (mm: MeansS.D.) 82120 80417

No significant difference between treated group and control group.
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Table 2-91 A combined repeated-dose/reproductive-developmental toxicity study ip rats treated orally
) with 2,3,4.4'-Tetrahydroxybenzophenone
Manipulative test of female rats (Recovery group, Week 6 of administration)
Dose (mg/kg) [1] 1000
Parameter No. of animals 5 5
Auditory response
Normal . 5 3
Approach response
Normal 3 s
Touch response
Normal . S S
Tail pinch response
Normal 5 S
Pupillary reflex
Pass, both s 5
Aerial righting reflex
{Total score: MeaniS.D.) 0+ 0 [ )
Landing foot splay (mm: Mean+S.D.) 60+19 72413
No significant difference between treated group and control group.
—~ Y~
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Table 2-92 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone

Manipulative test of male rats (Recovery group, Week 2 of recovery)

Dose (mg/kg) 4 1000

Parameter No. of animals 5 5
Auditory response

Normal 5 5
Approach response .

Normal s 5
Touch response

Normal 5 5
Tail pinch response

Normal 5 5
Pupillary reflex

Pass. both 5 5
Aerial righting reflex .
(Total score: Mean+S.D.) 0+ O 0+ O
Lan&ing foot splay (mm: Mean+S.D.) 80+13 83+12

No significant difference between treated group amnd control group.
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Table 2-93 A combined repeated-dose/reproductive-developmental toxiclty study in rats treated orally
with 2,3,4,4"-Tetrahydroxybenzophenone
Manipulative test of female rats (Recovery group, Week 2 of recovery)
Dose (mg/kg) 0 1000

Parameter No. of animals 5 5
Auditory response

Normal 5 5
Approach response

Normal 5 S
Touch response

Normal 5 5
Tail pinch response

Normal 5 5
Pupillary reflex

Pass. both s s
Aerial righting reflex
{Total score: MeansS.D.) (] 0+ 0
Landing foot splay {mm: Mean:S.D.} T0+14 Blx 4
No significant difference between treated group and control group.

o~ —
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Table 2-94 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,8,4,4'~-Tetrahydroxybenzophenone
Grip strength of male rats (Main group, Week 6 of administration)
Dose Fore limb  Hind limb
mg/kg g g
8 No. 5 S
Mean 1601 894
$.D. 115 77
100 No. 5 5
Mean 1579 812
§.D. 176 50
300 No. -3 5
Mean 1563 823
8.D. 172 122
1000 No. 5 5
Mean 1359 707 =
S.D. 130 96D

« ! p<0.05 (Significant difference from control group)
D: Dunnett's test
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Table 2-95 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'~Tetrahydroxybenzophenone
Grip strength of female rats (Main group., Day 4 of lactation)
Dose Fore 1imb  Hind limb
mg/kg g g
0 No. 5 5
Mean 1288 822
5.D. 166G 108
100 No. . § 5
Mean 1339 T54
§.D. 193 113
300 No. 5 5
. Mean 1133 682
$.D. o0 a7
1000 No. 8 5
Mean 1145 654
S$.D. 202 125
No significant difference in any treated groups from control group.
s ~~
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Table 2-96 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4.4’ -Tetrahydroxybenzophenone

Grip strength of male rats (Recovery group. Week 6 of administration)

Dose Fore 1imb Hind limb s
ng/ks g g
0 No. 5 5
Mean 1624 202
$.D. 138 70
1000 No. 5 5
Mean 1549 : 914
§.D. 173 141

No significant difference between treated group and control group.
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Table 2-97
with 2,3,4,4"~Tetrahydroxybenzophenone
Grip strength of female rats (Recovery group. Week 6 of administration}
Dose Fore limb Hind limb
mg/kg g €
-0 No. 5 5
Mean 1096 835
§.D. g6 228
1000 No. 5 S
Mean 999 675
$.D. 152 157

No significant difference between treated group and control group.

R-944

Table 2-98 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4,4'-Tetrahydroxybenzophenone
Grip strength of male rats (Recovery group, Week 2 of recovery)
Dose Fore limb Hind limb
mg/kg g g
o No., S 5
Mean 1490 948
S.D. 202 51
1000 No. ) 5
Mean 1621 1010
S.D. 158 128

No significant difference between treated group and control group.
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Table 2-99 A combined repeated-dose/reproductive-developmental toxicity study im rats ctreated orally
with 2,3,4,4'~Tetrahydroxybenzophenone
Grip strength of female rats (Recovery group. Week 2 of recovery)
Dose Fore 1limb Hind limb
mg/kg 3 g
Q No. 5 5
Mean, 1054 791
S.D. 157 85
1000 No. 5 5
Mean 1110 704
S.D. 217 164
No significant difference between treated group and control group.
V) -~
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Table 2-100 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2.3,4,4'-Tetrahydroxybenzophenone

Motor activity of male rats (Main group, Week 6 of administration)

Interval (minutes)

Dose .
ng/kg 0-10 . 10-20 20-30 30-40 40-50 §0-60 Total(0-60)
0 No. 5 5 5 S 5 5 5

Mean 390 185 77 118 100 63 934

S$.D. 490 69 51 67 ‘168 111 416

100 No. 5 5 5 5 5 5 5
Mean 362 236 169 171 111 87 1135

5.D. 56 111 139 83 87 88 294

300 No. 5 5 5 5 5 5 5
Mean 327 256 110 83 58 44 878

8.D. 114 101 91 52 44 a7 247

1000 No. 5 5 5 5 5 ] 5
Mean 343 276 146 128 59 26 977

5.D. 45 58 57 82 51 12 138

No significant difference in any treated groups from control group.
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Table 2-101 A combined repeated-dose/reproductive-developmental toxicity study lm rats treated orally
with 2,3.4.4'-Tetrahydvoxybenzophenone
Motor activity of female rats {(Main group, Day 4 of lactation)
Interval {minutes)
Dose
mg/ke 0-10 10-20 20-30 30-40 40-~50 50-60 Total{0-60)
0 No. S 5 5 5 5 5 5
Mean 176 59 30 13 37 39 354
S.D. 109 104 45 . 16 87 52 362
100 No. 5 5 5 S 5 S 5
Mean 168 52 22 13 54 44 353
S.D. €0 63 17 9 41 88 118
300 No. 5 5 5 5 5 5
Mean 261 112 124» 103+ 114 20 733
S.D. 75 84 79D 61DT 56 11 267
1000 No. S S S 5 5 5 S
Mean 108 17 38 17 1L 39 230
S8.D. 70 12 392 10 14 45 102
# : p<0.05 (Significant difference from contral group)
D: Dunnett's test
DT: Dumnett~type rank test
V4R ~
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Table 2-102 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Motor activity of male rats (Recovery group, Week 8 of administration)
Iinterval (minutes)
Dose
mg/kg 0-10 10-20 20-30 30-40 40-50 50-6_0 Total{0-60)
o No. ] ] 5 5 S 5 5
Mean 265 208 64 35 48 50 870
S$.D. 171 148 65 22 71 39 334
1000 No. S 5 5 5 5 5 5
Mean 386 254 93 28 75 34 867
§.D. 42 93 74 27 100 a7 149

No significant

difference between treated group and control group.
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Table 2-103 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Motor activity of female rats (Recovery group, Week & of administration)
Interval (minutes)
Dose
mg/ke 0-10 10-20 20-30 30-40 40-50 50-60 Total{0-60)
4] No. 5 5 5 3 5 S 5
Mean 365 271 82 35 51 148 932
S.D. 57 87 74 42 79 151 208
1000 No. 5 5 5 5 5 S 5
Mean 363 273 222+ 245 227we 232 1562+
s.D. s3 133 88T 127AT 7T 132 3437
* : p<0.05 ; #+ : p<0.0L (Significant difference from control group)
T: Student’s t-test
AT: Aspin-Welch t-test
™ ~
R-944

A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

Table 2-104
with 2,3,4,4'-Tetrahydroxybenzophenone
Motor activity of male rats (Recovery group., Week 2 of recovery)
Interval (minutes)
bose
mg/kg 0-10 10-20 20-30 30-40 40-50 50-60 Total(0-60)
o No. 5 5 S 5 5 5 5
Mean 311 217 224 123 127 110 1112
8.D. 87 96 88 92 99 87 2238
1000 No. S 3 5 3 5 5 5
Mean 305 283 2658 205 146 144 1349
§.D. 8¢ 78 170 162 141 639

28

No significant difference between treated group and control group.
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Table 2-10S A combined repeated-~dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4.4°~Tetrahydroxybenzophenone
Motor activity of female rats (Recovery group, Week 2 of recovery)
Interval (minutes)
Dose v
mg/kg 0-10 10~-20 20-30 30-40 40-50 50~60 Total(0~60)
0 No. 5 3 S 5 S 5 5
Mean 265 228 168 163 128 107 1057
$.D. 91 117 128 123 122 129 513
1000 No. 5 5 5 35 5 S 5
Mean 271 210 177 185 185 86 1092
$.D. 54 65 56 S8 133 85 336
No significant difference between treated groun and control group.
e ~
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Table 3-1 A combined repeated-dose/reproductive-developmeatal toxicity study im rats treated orally
with 2.3,4,4'-Tetrahydroxybenzophenone
Body weight of male rats (Main group)
Pre-mating period Mating period Post-mating period B
Dose Gain
mg/kg 1 4 8 11 15 18 22 25 29 32 36 39 42a) 1-42
No. 12 12 12 12 12 12 12 12 12 12 12 12 12 12
[+ Mean 361.8 374.8 390.4 405.5 416.1 424.8 439.4 449.8 481.9 474.4 486.6 486.6 502.9 141.1
§.D. 15.9 17.4 20.8 23.1 27.2 28.2 29.8 30.2 31.6 82.7 81.0 33.1 33.9 23.3
No. 12 12 12 12 12 12 12 12 12 12 12 12 12 12
100 Mean 360.9 375.8 390.3 402.3 414.3 418.3 433.4 442.1 457.3 468.3 481.5 490.8 495.3 134.4
S.D. 12.8 13.9 17.8 20.0 23.1 24.3 25.6 27.0 28.7 31.0 33.2 32.5 33.1 26.4
No. 12 12 12 12 12 12 12 12 12 12 12 12 12 12
300 Mean 359.6 371.0 385.1 398.5 411.3 417.8 431.8 444.8 457.1 465.6 480.3 487.8 493.3 133.7
$.D. 15.1 16.4 18.8 19.5 19.8 22.7 23.8 21.5 23.5 25.9 26.9 27.3 27.0 19.2
Na. 12 iz 12 12 12 12 12 12 12 i2 12 12 12 12
1000 Mean 360.8 362.4 371.0e 383.2« 389.3# 392.86« 406.8s 415.1ee 424.7%w 433.34» 441.5+% 442.T%% A4A7.5%» B6. 7w
$.D. 14.8 17.8 20.0D 23.4D 26.0D 28.6D 28.3D 28.0p 29.0D 30.7D 33.4D 34.9D 35.0B 26.1D
Unit: g

No.: No. of animals
a): Dgy of administration
«; p<0.05; =»: p<0.01 (Significent difference from control group)
D: Dunnett's test
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Table 3-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Body weight of female rats during the pre-mating period (Main group)
Administration
Dose Gain .
mg/kg 1 4 8 11 15a) 1-15
No. 12 2 12 12 12 12
0 Mean 224.3 233.2 240.9 246.6 252.8 28.5
§.D. 8.8 9.6 9.8 10.8 1.1 6.9
No. 12 12 12 12 12 12
100 Mean 225.6 233.7 244.8 250.7 257.3 31.8
S.D. 7.3 7.0 9.5 11.7 12.7 7.4
Neo. 12 12 12 12 12 12
300 Mean 223.7 230.5 236.2 239.8 244 .4 20.8
§.D. 12.3 11.3 12.7 14.0 15.6, 9.1
No. 12 12 12 . 12 12 12
1000 Mean 223.8 224.1s 224.1e 223.7+s 240.2 16.4x»
8.D. 9.8 7.6D 14.5D 17.50 12.4 8.7D
Unit: g
No.: No. of animals
a): Day of administration
«: p<0.0S; #«: p<0.01 (S8ignificant difference from contrel group)
D: Dunnett's test
~ ~
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Table 3-3 A combined repeated~dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4  -Tetrahydroxybenzophenone
Body weight of dams during the gestation perlod (Main group)
Adninistration
Dose Gain
ng/ke 0 4 7 11 14 17 20a) 0-20
No. 12 12 12 12 12 12 12 t 12
0 Mean 254.8 277.9 290.8 314.3 329.0 360.6 407.3 152.8
5.D. 10.9 13.8 17.6 20.1 24.0 23.0 24.8 19.8
No. 12 12 i2 12 12 12 12 12
100 Mean 259.3 278.7 291.2 313.7 329.8 361.0 408.2 148.9
S.D. 13.8 14.2 15.3 17.2 17.3 19.1 22.8 16.2 = :
No. 12 12 12 12 12 12 12 12
300 Mean 251.7 273.2 281.1 304.0 318.4 348.6 396.6 144.9
§.D. 18.2 16.3 18.7 18.0 19.5 23.0 26.3 i1.0
No. 11 11 11 11 11 11 11 11
1000 Mean  236.1» 254,24 265.7#% 280.8¢s 289.6#¢ 317.64% 351.5s4 115.4ss
S.D. 14.8D 20.7D 18.2D 21.1D 27.2D 29.3D 33.9D 23.5D
Unit: g
No.: No. of dams

a): Day of gestation
#s: p<0,01 (Significant difference from control group)
D: Dunnett's test

*: p<0.05:
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‘Table 3-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Body weight of dams during the lactation period (Main group)
Administration
Dose —_— Gain
ng/kg 1] 4a) 0-4
No. iz 12 12
0 Mean 309.9 328.8 18.8
§.D. 31.8 26.0 19.3
No. 12 12 12
100 Mean 316.4 325.8 8.9
§.D. 21.3 20.9 13.1
No. 12 12 12
300 Mean  300.2 299.8» -0.4
8.Db. 27.6 28.1p 22.4
. No. 11 lOb) 10
1000 Mean 268.8%s 274.4%s 3.2
§.D. 33.0p 35.3D 26.7
Unit: g
No.: No. of dams
a): Day of lactatlon
b): One dam died on day 0 of lactation.
#:; p<0.05; #e: p<D.01 (Significant difference from control group)
D: Dunnett's test
s 2 N
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Table 3-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Body weight of male rats during the administration period (Recovery group)
Day of administration
Dose Galin
ng/kg 1 4 8 11 15 18 22 25 29 32 38 39 42 1-42
No. 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Q Mean 355.0 363.8 377.2 390.8 400.8 408.6 422.8 430.8 444.2 454.8 469.0 479.6 476.4 121.4
S.D. 13.5 17.9 20.1 26.0 26.8 29.8 32.6 37.9 38.0 3¢.1 40.0 40.3 45.9 38.2
No. 5 5 ] 5 5 5 5 s S E 5 S 5 © 5
1000 Mean 357.4 356.4 363.6 377.4 386.2 383.0 405.0 414.4 422.2 430.0 438.0 442.8 447.8 90.4
5.D. 17.9 18.9 17.7 24.2 25.7 28.8 [} 28.3 29.8 1 32.2 35.9 31L.8 18.8
Unit: &

No.: No. of animals
No significant difference between treated group and control group.
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Table 3-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Body weight of female rats during the administration period (Recovery group)
Day of administration
Dose Gain
mg/kg 1 4 8 11 15 18 22 25 29 32 38 39 42 1-4
No. 5 S 5 5 5 5 5 S 5 5 5 5 5 5
0 Mean 218.8 230.6 239.2 241.8 248.0 248.4 250.2 259.0 263.6 266.8 272.0 274.4 270.4 51.6
§.D. 8.3 8.0 10.4 13.5 19.0 20.1 18.9 25.6 23.4 18.3 21.7 22.0 21.1 17.9
No. 5 5 5 5 5 5 S 5 S 5 -]
1000 Mean 224.6 228.2 229.8 231.8 234.8 240.4 246.0 249.8 253.8 253.4 259.2 257.4 258.2 33.6
S8.D. 11.4 15.7 14.4 16.9 17.7 12.8 17.9 19.6 16.2 24.1 20.8 19.7 21.8 12.7
Unit: g
No.: No. of animals
No significant difference between treated group and control group.
~ -~
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Table 3-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally .
with 2.3,4,4'~Tetrahydroxybenzophenone
Body weight of male rats during the recovery period (Recovery group)
Day of recovery
Dose Gain
mg/ke 1 4 8 11 14 1-14
No. § 5 5 S 5
0 Mean 482.2 491.4 496.8 501.4 504.8 22.6
§.D. 42.5 44 .1 44.3 44.5 48.4 7.2
No. 5 3 5 5 S S
1000 Mean 450.0 456,4 471.8 486.0 486.6 36.6wx
s.D. 32.6 30.1 35.5 29.7 32.2 5,97
Unit: g

No.: No. of animals

«»; p<0,01 (Significant difference from control group)

T: Student’'s t-test
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Table 3-8 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
. with 2,3,4.4'-Tetrahydroxybenzophenone )
Body weight of female rats during the recovery period (Recovery group)
Day of recavery
Dose Gain
ng/kg 1 4 8 11 14 1-14
No. 5 5
[} Mean 278.6 275.2 277.0 282.2 279.4 0.8
S.D. 24.1 21.5 25.4 25.4 23.8 8.7
No. 5 5 5 5 5
1000 Mean 259.4 261.0 268.2 275.8 272.4 13.0%
§.D. 25.0 i9.s 20.9 23.1 27.9 8.8T
Unit: g
No.: No. of animals
#: p<0.05 (Significant difference from control group)}
T: Student‘s t-test
—. N
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Table 4-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4"'~Tetrahydroxybenzophenone
Food consumption of male rats (Main group)
B Pre-mating period Post-mating period
oS e
mg/kg 1 4 8 11 15 32 36 39 42a)
No. 12 A2 12 2 12 12 12 12 2
1] Mean 26.8 24.8 25.0 21.5 24.1 23.9 23.6 22.7 25.3
5.D. 2.8 1.9 2.9 2.5 2.7 2.2 1. 2.8 2.0
No. 12 12 12 12 12 2 12 12 12
100 Mean 25.3 24.2 22.5 21.2 23.6 22.5 22.2 22.4 22.9
§.D. 2.1 2.7 2.8 2.7 2.4 4.1 2.0 2.4 2.8
No. 12 12 12 1 12 12 1 1
300 Mean 25.7 22.8 23.8 20.8 25.1 23.2 23.8 21.9 25.4
S.D. 4.1 2.7 2.8 T 2.5 4.5 3.7 .7 2.2
No. 12 12 12 12 12 12 12 12 12
1000 Mean 26.1 16.8xw 24.1 21.6 26.5 24.7 23.7 22.1 26.6
S.D. 3.2

5.4DT 3.7 2.8 4.3 4.5 4.8 4.1 4.4

Unit: g/rat/day
No.: No. of animals
a): Day of administration

#x: p<0.01 (Significant difference from control group)

DT: Dunnett~-type rank test
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Table 4-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone .
Food consumption of female rats during the pre-mating period (Main group)
Administration

Dose
mg/kg . 1 4 8 11 1858)

No. 12 12 12 12 12

] Mean 7.7 18.8 18.6 14.3 18.4

S$.D. 3.1 2.2 1.8 2. 3.1

No. 12 12 12 12 12
100 Mean 18.8 i7.9 18.0 15.0 i9.4

§.D. 2.4 1.5 2.3 1.4 2.7

No. 12 12 12 12 12
300 Mean 17.3 16.5« 18.5 14.7 18.8

S.D. 2.1 1.8D 2. 3.6 3.1

No. 12 12 12 12 i2
1000 Mean 18.5 10.8#» 14.7 12.4 24.9+

S$.D. 3.1 3.0D 7.9 5.4 7.8DT
Unit: g/rat/day
No.: No. of enimals
a): Day of administration
#: p<0.05; w»e: p<0.01 {Significant difference from control group)
D: Dunnett's test .
DT: Dunnett-type rank test

— —.
R-944

Table 4-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.,4,4" ~Tetrahydroxybenzophenone
Food consumption of dams during the gestation period (Main group)
. Administration
Dose
wg/kg 1 4 7 11 14 17 20a)
No. 12 12 12 12 12 12 12
o Mean 17.4 20.1 21.1 23.2 22.7 24.7 21.2
8.0, 2.2 3.0 3.3 3.3 3.1 4.1 3.8
No. 12 12 12 12 12 12 12
100 Mean 17.8 20.8 21.2 21.9 22.4 24.8 20.1
§.D. 2.6 3.1 2.3 2.4 3.3 2.4 2.5
No. 12 12 12 12 12 12 12
300 Mean 17.2 22.1 20.4 22.2 21.9 25.% 19.9
$.D. 2.6 3.4 3.7 3.0 3.8 3.6 3.8
No. 11 11 11 11 11 11 11
1000 Mean 18.2 22.1 20.5 18.8 18.0 23.8 14.0%»
8$.D. 4.9 4.7 4.9 8.5 7.7 4.5 4.8D

Unit: g/rat/day

No.: No. of dams

a): Day of gestation

*s: p<0.01 (Significant difference from control group)
D: Dunnett's test
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Table 4-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated'orally
with 2,3.4,4'-Tetrahydroxybenzophenone
Food consumption of dams during the lactation period (Main group)
Administration
Dose ——
mg/keg 2 4a)
No. 12 12
[} Mean 22,7 37.8
S§.D. 6.5 8.1
No. 12 12
100 Mesn 19.2 38.2
$.D. 3.9 6.7
No. 12 12
300 Mean 13.5en 35.0
s.D. 6.2D 11.7 K
No. 10%) 10
1000 Mean 12.7%e 31.4
S.D. 8.8D 12.6
Unit: g/rat/day
No.: No. of dams
a): Day of lactation
b): One dam died on day 0 of lactation.
##: p<0.01 (Significant difference from control group)
D: Dunnett's test
Fa ~~
R-944
Table 4-5 A combined repeated-dose/reproductive~-developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone

Food consumption of male rats during the administration period (Recovery group}

Day of administration

Dose

mg/keg 1 4 8 11 18 32 36 39 42
No. 5 5 5 5 5 5 5 5 5

0 Mean 24.0 22.4 24.0 19.8 25.0 22.8 23.0 23.6 22.0

S.D. 3.2 2.6 2.7 0.8 2.3 3.1 2.1 1.9 2.8
No. 5 5 5 5 5 5 5 s .5

1000 Mean 25.6 14.0e«  23.4 22.0 25.0 22.4 23.4 24.2 25.8+
S.D, 4.6 3.7T 8.1 3.7 2.8 2.2 2.5 4.6 1.8T

Unit: g/rat/day

No.: No. of animals

#: p<0.05; =»; p<0.01 (Significant difference from control group)
T: Student's t-test
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Table 4-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated ovally
with 2,3,4,4'~Tetrahydroxybenzophenone
Food consumption of female rats during the administration period (Recovery group)
Day of administration
Dose
mg/kg 1 4 8 11 15 32 36 39 42
No. 5 S 5 5 5 S 5 5
[} Mean 15.8 18.2 19.4 14.6 18.4 16.8 18 17.4 11.4
S.D. 2.8 0.4 1.8 3.8 2.8 3.1 9 2.8 2.7
No. 5 5 5 3 5 5 5 5 5
1000 Mean 19.0 12.0% 19.4 10.2 19.86 16.4 16.0 16.4 16.0
S.D. 3.5 4.4AT 3.6 3.4 3.8 B.4 3.2 1.8 4.6
Unit: g/rat/day
No.: No. of animals
e: p<D.05 (Significant difference from control group)
AT: Aspin-Welch t-test
~ ~~
R-944
Table 4-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4'~Tetrahydroxybenzophenone

Food consumption of male rats during the recovery period (Recovery group)

Day of recovery

Dose
mg/kg 1 4 8 i1 14
No. 5 S S S
o Mean 22.6 27.0 25.6 27.8 28.4
S.D. 2.1 2.8 1.9 1.9 3.4
No. 5 5 5 5 5
1000 Mean 22.2 30.8 32.0» 33.0+ 27.8
5.D. 5.2 3.2 4.2T 3.17 2.8

Unit: g/rat/day

No.: No. of animals

#: p<0.05 (Significant difference from control group)
T: Student's t-test
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Table 4-8 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4" -Tetrahydroxybenzophenone
Food consumption of female rats during the recovery period (Recovery group)
Day of recovery
Dose
mg/Kg 1 4 : 11 14
No. 5 5 5 5 5
[ Mean 15.4 14.4 18.2 21.0 17.86
$.D. 2.7 1.3 2.4 2.1 0.9
No. 5 5 S 5 §
1000 Mean 15.8 23.0xe 19.8 23.2 18.8
S.D. 4.0 3.1T7 2.2 1.8 5.4
Unit: g/rat/day
No.: No. of animals
«#: p<0.01 (Significant difference from control group)
T: Student's t-test
N N
R-944
Table 5-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4,4'-Tetrahydroxybenzophenone
Urinalysis of male rats (Week 6 of administration)
1) 2) 3)
. PH Protein Ketone body Glucose
Dose No.
mg/keg 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 8.0 - = 4 44 4 R4 PP UM P PRIV T Y
4] 17 0 ¢ o 1t 0o 1 4 10 1 3 6 8 0 0 0 5 5700 0 7 0o 0 0 O ¢
100 12 0 0 © 0 1 1 4 88 O ¢ 111 0 6 O 03 9 ¢ 0 o© 12 o 0 0 0 O
300 12 o o0 o 0 2 3 4 3 o 3 4 5 00 0 2 37 0 0 @ 12 0 0 0 0 O
1000 17 0o o ¢ 3 &5 7T 2 0 ¢ 4 9 4 00 O 3 77T 0 0 0 17T 0 0 0 0 ¢
1) - ¢ <10 mg/dL +~ 1 10 ~ 25 mg/dL + 26 - 85 mg/dL ++ : 86 -~ 250 mg/dL +++ 1 251 - GOO mg/dL +e++ t >600 mg/dL
2) - : <5 mg/dL += 1 5 - 7.5 mg/dL + 7.6 - 30 mg/dL ++ 1 31 - 70 mg/dL +++ : 71 - 125 mg/dL 4+t : >125 mg/dL
3) ~ ¢ <30 mg/dL +=~ 1 30 -~ 60 mg/dL + 81 - 125 mg/dL ++ @ 126 - 250 mg/dL +++ : 251 - 750 mg/dL +++4 3 >750 mg/dL
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Table 5-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Urinalysis of male rats (Week 6 of administration)
’ 4) 5) 6) 7)
Occult blood Bilirubin Urobilinogen Color
Dose No.
mg/Kg I R B IR T T Sm A Ak ddad LY Y DY
0 17 1 1 06 0 O 161 0 ¢ 0 5 2 0 ¢ ¢ Q17 Q
100 12 0o 0 5 7 0 11 1 ¢ ¢ 0 0 2 0 0 © 010 2
300 12 0 0 5 8 1 i2 o 0 0 o 211 0 0 0O 0 9 3 v
1000 17 g 0 011 6 16 1 0 0 [ 14 3 0 0 0 014 3
4) - ¢t <0.08 mg/dL +- 3 0.03 - 0.05 mg/dL + : 0.06 - 0.15 mg/dL ++ : 0.16 - 0.75 mg/dL +++ : >0.75 mg/dL
5} - : <0.5 mg/dL 4+ 1 0.5 - 1.5 mg/dL. ++ : 1.8 - 5.0 mg/dL +++ : 5.1 - 10.0 mg/dL ++++ : >10.0 mg/dL
6) +- : <2.0 wg/dL + : 2.0 - 3.5mg/dL ++ : 3.6 - 7.0 mg/dL +++ : 7.1 - 12.0 mg/dL ++++ : >12.0 mg/dL
7) LY : Light yellow Y : Yellow DY : Dark yellow
N ~~
R-944
Table 5-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone .

Urinalysis of male rats {Week 6 of administration)

URINE SEDIMENT

CRYSTALLIZATION
RBC WBC SEC SREC Cast Ps co

Dose No.
mg/kg . e ke ke e o - = e 4EF - a4 a4 s - 4= & -~ d= 4 4E e - am 4 ad b4

] 17 15 2 0 0 0 18 1 0 O ©O 016 1 0 0 17 0 0 0 0 17 0 O 8 9 0 0 0 17 0 ¢ 0 O
100 12 12 0 0 0 0 12 0 0 O O 012 0 0 0 12 0 0 0 0 12 0 O 4 8 0 0 0 12 0 0 0O O
300 12 12 ¢ ¢ 6 0 11 1 0 0 O 012 0 ¢ 6 11 1 0 0 O 12 0 O 4.7 t 0 6 12 0 0 0 O
1000 7 17 ¢ 0 O 0 17T 0 0 O O 017 0 0o ¢ 17 0 0 O O 17 0 O 710 0 0 0 17T 0 0 0 ©
SEC : Squawous Epithelial Cell - : Negative
SREC : Small Round Epithelial Cell +- . Siight
PS : Phosphate Salts + T Mild
co : Calcium Oxalate ++ 1 Moderate

+++ : Severe

-192-



R-944
Table 5-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'~Tetrahydroxybenzophenone
. Water intake and urinalysis (Week 6 of administration)
Male
Water Urine Osmolality
Dose No. inteke volume
mg/kg mi/24h  mL/24h mOsm/kg
0 17  Mean 41 4.7 1791
§5.D. 11 5.5 433
100 12 Mean 40 11.0 1927 .
S.D. 7 3.2 330
300 1z Mean 49 14.3 1783
5.D. 11 6.1 451
1000 17 Mean Slw 14.0 1524
S.D. 12D 4.4 425
« @ p<0.05 (Significant difference from control group)
D : Dunnett's test
"
~ —~
R-944
Table 5-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4 ~Tetrahydroxybenzophenone
Urinalysis of male rats (Week 2 of recovery)
1) 2) 3}
pH Protein Ketone body Glucose
Dose No.
mg/keg 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 Y A A L S T R T I R g = m 4 A hs anss
o 5 0o 0o 0 o0 o 2 2 10 01 4 ¢ 0 0 2 383 0 0 0 5 00 0 0 O
1000 S ¢ o0 o o o 1 3 1 © 2 2 10 0 4 1 0 0 0 5 006 0 0 O
1) - : <10 mg/dL +- 1 10 - 25 mg/dL + : 26 - 85 mg/dL ++ 1 86 - 250 mg/dL +++ : 251 - 600 mg/dL +++4 1 >600 mg/dL
2) - ¢ <5 mg/eL +~ 1 8§ -~ 7.5 mg/dL + 3 7.6 ~ 30 mg/alL ++ 1 31 - 70 ng/dL +++ 2 Tl - 125 mg/dL 4ets 2 >125 mg/dL
3) - : <30 mg/dL +~ 1 30 - 60 mg/dlL + 1 61 ~ 125 mg/dlL ++ : 126 - 250 mg/dL ++4+ ¢ 251 - 750 mg/dL +4++ 1 >750 mg/dL
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Table 5-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4.4'-Tetrahydroxybenzophenone
Urinalysis of male rats (Week 2 of recovery)
4) 5) 8) 7)
Occult blood Bilirubin Urobilinogen Color
Dose No.
mg/ke P T 1) o e e w4 sris e LY Y DY
[ 5 5 0 ¢ 0 0 5 0 6 ¢ 0 5 0 0 0 O 6 5 0
1000 5 5 0 0 0 0 5§ 0 6 0o o0 4 1 0 0 0 0 & 0
4) - 3 <0.03 mg/dL +- 3 0.03 - 0.05 mg/dL + : 0.06 - 0.15 mg/dL ++ : 0.16 ~ 0.75 mg/dL +++ : >0.75 mg/dL
5) - :"<0.5 mg/dL +: 0.5~ 1.5mg/dL ++ : 1.6 - 5.0 mg/dL. +++ : 5.1 - 10.0 mg/dL ++++ : >10.0 mg/dL
6) +- : <2.0 mg/dL + : 2,0 - 3.5 mg/dLL. ++ : 3.6 - 7.0 mg/dL +++ : 7.1 - 12.0 mg/dL «+++ : >12.0 mg/dL
7) LY : Light yellow Y : Yellow DY : Dark yellow
N ~~
R-944

Table 5-7 A combined repeated-dose/reproductive-developmental toxiclty study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone

Urinalysis of male rats (Week 2 of recovery)

M URINE SEDIMENT
CRYSTALLIZATION
RBC WBC SEC SREC Cast Ps ¢ ce
Dose No.
ng/ke T T e T e T T T 2 S P S N T
0 S 5 0 0 O 5 0 0 0 0 0 5 ¢ 0 0 5 0 0 0 ¢ 5 0 0 L1 31 00 5 0 0 0 0

1000 5 5 0 0 0 5 0 0 0 © 0§ 0 0 0 5 0 0 0 O 5 0 O 2 3 0 0 0 5 ¢ 0 0 0

SEC : Squamous Epitheli

SREC : Small Round Epith
PS : Phosphate Salts
co : Calcium Oxalate

al Cell - : Negative
elial Cell #- ¢ Slight

+ ¢ Mild

++ i Moderate

+++ : Severe
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Table 5-8 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetranydroxybenzophenone
¥Water intake and urinalysis (Week 2 of recovery}
Male
Water Urine Osmolality
bose  No. intake  volume
mg/kg “mL/24h mi./24h mOsm/kKg
[} 5 Mean 41 16.6 1895
§.D. 10 3.9 472
1000 5 Mean 54 21.4 1760
Ss.D. 18- 9.3 331
No significant difference between treated group and control group.
[
R-944

Table 6-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated arally
5 with 2,3,4.4'-Tetrahydroxybenzophenone
Hematology (Week 6 of administration)
Male
RBC Hb Ht mcv MCH MCHC Reticu~ Plate- PT APTT  Fibri-
Dose No. locyte let nogen
ng/kg X10*/#L g/dL % fL jo2:3 g/dL % X10'/AL s s mg/dL
0 3 Mean 890 15.8 42.5 47.8 17.8 37.2 1.7 112.2 15.6 l9.7 257
8.D. 39 0.3 0.7 2.7 1.1 - 0.6 0.8 15.6 Q.9 1.4 22
100 5 Mean 851 15.7 42.7 50.2 18.4 36.7 1.7 100.1 8.1 18.3 270
$.D. 31 0.7 1.9 2.4 0.8 0.2 0.3 8.3 0.9 1.0 9
300 5 Mean 842+ 15.8 42.8 50.8 18.8 36.9 1.8 114.3 15.4 18.0 291 ww
s$.D. 18D 0.6 1.8 1.4 0.4 0.3 0.2 12.1 0.4 0.6 8D
1000 S Mean T93%% 14.3» 39.5« 49.7 18.1 36.3s 1.9 134.7» 15.8 19.8 241
8.D. 28D 0.6D 2.2D 1.5 0.6 0.7D 0.3 14.5D 0.8 1.5 14
* : p<0.05 ; »»

D : Dunnett's test

: p<0.01 (Significant difference from control group)
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Table 6-2 A combined repeated-dose/reproductive-~developmental toxieity study inwats treated orally
with 2,3.4,4'-Tetrahydrexybenzophenone
Hematology {Week 6 of administration)
Male
WBC Differential leukocyte counts (%) Differential leukocyte counts (X10°7sL)
Dose  No. -
mg/kg X10?/#L  Lymph. Neut. Eosino. Baso. Mono. LUC  Lymph. Neut. Eosino. Baso. Mono. Luc
0 5 Mean 89.7 76.5 19.2 1.3 0.8 2.0 0.7 68.9 17.1 1.1 0.3 1.7 0.7
S.D. 10.4 4.4 4.1 0.5 0.1 0.5 0.4 11.2 3.2 0.3 0.2 0.3 0.4
100 3 Mean 91.7 79.1 18.7 1.6 0.4 1.7 0.5 72.9 14.9 1.5, 0.3 1.6 0.5
§.p. 26.9 3.7 3.4 0.3 0.1 0.8 0.3 23.4 3.2 0.5 0.2 0.7 0.3
300 5 Mean’ 10t.2 T74.4 22,1 1.0 0.3 1.8 0.5 75.5 22.2 1.1 0.3" 1.7 0.5
S.D. 19.9 4.5 4.5 0.4 0.1 0.4 0.1 16.3 8.7 0.5 0.1 0.7 0.1
1000 5 Mean 134.7 73.5 22.4 1.0 0.3 2.3 0.5 100.2 29.4»» 1.3 0.4 2.8» 0.6
S$.D. 47.7 4.5 3.7 0.4 0.1 0.7 0.2 41.1 8.3D 0.3 0.2 0.4D 0.3
LUC : Large unstained cells
® ; p<0.05 ; == : p<0.01 (Significant difference from control group)
D : Dunnett's test
;
R-844
Table 6-3 A combined repeated-dose/repcoductive-developmental toxicity study in rats treated ovally
with 2,3,4,4" ~Tetrahydroxybenzophenone
Hematology (Day 4 of lactation)
Female
RBC Hb Ht MCV MCH MCHC Reticu- Plhte- PT APTT Fibri~
Dose No. locyte let nogen
ng/ke X10'/1L g/dL % fL j:1:3 g/dL % X10'/aL s s mg/dL
Q 5 Mean 682 13.0 36.5 53.6 19.1 35.5 6.6 125.0 15.3 18.3 330
S.D. 44 0.8 1.1 2.6 0.9 0.8 1.8 7.7 0.7 4.5 109
100 5 Méan 871 13.3 35.3 52.6 19.7 37.5« 5.4 130.4 15.6 19.7 299
8.D. 46 0.8 1.8 1.8 0.6 0.7D 1.0 24.2 0.5 6.8 38
300 5 Mean 681 13.1 36.1. 53.1 19.2 36.3 4.5 181.0 14.7 23.3 370
S.D. 27 0.2 0.8 1.9 0.7 0.3 2.4 43.0 0.7 9.1 76
1000 5 Mean 859 12.1 84.1 52.0 18.4 35.6 7.2 184 .8 15.4 24.7 296
. §.D. 50 0.8 2.4 3.8 0.7 1.8 5.9 19.6D 0.5 10.8 75

# : p<0.05 ; #» : p<0.01 (Significant differemnce from control group)
D : Dunpett's test
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Table 6-4 A comblned repeated-dose/reproductive-developmental toxlcity study in rats treated orally
with 2,3,4,4"-Tetrahydroxybenzophenone
Hematology (Day 4 of lactation)
Female
WBC Differential leukocyte counts (%) Differential leukocyte counts (X10%/aL)
Dose  WNo.
mg/kg X10*/#L Lymph. Neut. Eosino. Baso. Mono. Luc Lymph. Neut. Eosino. Baso.- Mono. Luc
[ 5 Mean 138.7 $9.3 37.0 0.7 0.2 2.2 0.8 82.4 51.1 1.1 0.3 3.0 0.8
s.D. 33.1 11.2 11.0 0.3 0.1 0.7 0.3 25.6 16.9 0.6 0.2 1.4 0.5
100 5 Mean 193.6 60.5 35.9 0.6 0.8 2.1 0.5 118.1 88.7 1.1 0.6 4.0 1.1
§.D. 54.5 4.3 3.8 0.2 0.1 0.5 0.2 38.6 16.9 0.4 0.3 0.7 0.7
300 5 Mean 181.1 7.3 38.9 0.4 0.2 2.5 0.7 104.1 69.9 0.8 0.4 4.5 1.2
S§.D. 29.3 5.0 4.6 0.2 0.1 1.4 0.1 21.4 10.8 0.3 6.3 2.7 0.3
1000 5 Mean 165.5 60.2 35.8 0.4 0.2 2.8 0.6 101.4 87.7 0.7 ¢.4 4.5 1.0
S$.D. 23.8 14.7 13.2 0.2 0.1 1.7 0.4 35.7 17.9 0.2 0.2 2.5 0.7
LUC : Large umstained cells
No significant difference in any treated groups from control group.
~~ ~
R-944
Table 6-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
. with 2,3,4,4'-Tetrahydroxybenzophenone
Hematology (Day 14 of recovery)
Male ‘
RBC Hb Ht nev MCH MCHC Reticu- Plate- T APTT Fibri-
Dose No. . locyte let nogen
mg/ke X10*/ L g/dL % L pE g/dL % X120/ 5L s s mg/dL
[} 5 Mean 892 16.0 42.7 47.9 17.9 37.4 1.9 99.7 17.4 21.9 288
8.D. 27 0.6 1.8 1.5 0.5 0.3 0.4 9.4 0.7 3.5 22
1000 - 5 Mean B22xs 15.0% 40.8 49.6 18.3 36.9 2.8# 111.8 17.3 18.1 309
S.b. 35T 0.6T 2.0 0.9 0.2 0.5 0.5T 1.7 1.2 2.0 33

#+ : p<0.05 ; #+ : p<0.01 (Significant difference from control group)
T : Student's t-test
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Table 6-6 A combined repeated-dose/reproductive-~developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Hematology (Day 14 of recovery)
Male
wBC Differential leukoeyte counts (%) Differential leukocyte counts (X10%/axL)
Dose No.
mg/kg X10*/#L  Lymph. Neut. Eosino. Baso. Mono. LUG  Lymph. Neut. Eosino. Baso. Mono. Luc
[¢] B Mean 109.5 78.0 17.2 1.5 0.4 2.4 0.6 85.5 18.9 1.6 0.4 2.6 0.6
S.D. 16.1 3.3 2.5 0.4 0.1 0.9 0.2 12.9 4.0 0.4 0.2 1.0 0.2
1000 5 Mean 90.7 77.9 18.3 0.9« 2.3 1.9 0.7 70.9 16.3 0.8#s 0.3 1.7 0.7
5.D. 14.8 2.5 2.5 0.3 0.1 0.5 0.2 13.3 1.0 0.2T 6.1 0.8 0.3
LUC : Large unstained cells
s : p<0.05 ; #+ : p<0.01 (Significant difference from control group)
T : Student's t-test
— —~
R~944
Table 6-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4"-Tetrahydroxybenzophenone
Hematology (Day 14 of recovery)
Female
RBC Hb Ht MCV MCH MCHC Reticu- Plate- PT APTT Fibri-
Dose No. locyte let nogen
mng/kg X10*/#L g/dL % L pg g/dL % X10%/nL s s mg/dL
Y] ] Mean 827 15.9 41.8 50.6 18.3 38,1 1.5 114.5 15.7 24.3 224
S.D. 35 0.4 1.7 1.2 0.4 0.8 0.3 18.3 0.6 9.1 1s
1000 5 Mean 811 15.2 40.6 50.1 18.8 37.5 2.0 117.5 i5.8 16.2 241
8.D. 34 0.8 1.3 1.1 0.7 0.6 0.6 15.9 0.7 1.5 24

No significant difference between treated group and control group.
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Table 6-8 A combined repeated-dose/reproductive-developmental toxicity study in rats -treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Hematology (Day 14 of recovery)
Female
WBC Differential lenkocyte counts (%) Differential leukocyte counts {X103/uL)
Dose No.
mg/kg X10%/#L  Lymph. Neut. Eosino. Baso. Mono. Luc Lymph. Neut. Eosino. Baso. Monao. - LucC
0 8 Mean 50.5 69.4 25.5 2.0 0.2 2.4 0.5 35.2 12.8 1.0 0.1 1.3 0.3
§.D. 12.8 6.0 6.5 0.7 0.1 1.0 0.4 8.8 3.8 0.5 0.1 0.7 0.2
1000 S Mean $9.8 67.1 28.% 1.8 0.3 1.9 0.4 38.5 17.6 1.0 0.2 1.2 0.2
S.D. 14.8 10.9 11.1 0.5 0.1 0.3 0.2 9.5 8.8 6.2 0.1 0.3 0.1
LUC : Large unstained cells
No significant difference between treated group and control group.
R-944
Table 7-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4.4'-Tetrahydroxybenzophenone
Blood chemistry (Week 8 of administration)
Male
AST ALT LDH v —GTP AlP T.cho TG PL T.bili- Glucose BUN Crea~
Dose No {GOT) (GPT) rubin tinine
ng/kg IU/L U/ /L /L 1u/L mg/dL mg/dL mg/dL mg/ dL wg/dL mg/dL mg/dL
[ S Mean 65 33 51 1 452 46 41 86 0.1 - 128 12 0.28
s.D. 3 3 6 0 77 7 20 8 0.0 3 1 0.02
100 13 Mean 62 26 44 1 422 47 29 80 0.1 144+ 12 0.28
. S.D. € 4 7 0 48 2 13 S 0.0 12p 1 0.03
300 5 Mean 68 36 TT» 1 425 52 36 88 0.1 134 12 0.28
s.D. 11 7 22D ] 73 10 19 13 0.0 11 3 0.03
1000 $ Mean 57 3s 53 1 504 38 48 81 0.1 11l» 14 0.29
8.D. 4 4 18 0 135 7 9 12 0.0 10D 1 0.04

# : p<0.05 (significant difference from control group)
D : Dunnett’s test
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Table 7-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4,4'-Tetrahydroxybenzophenone
Blood chemistry (Week 6 of administration)
Male
Na K C1 Ca P TP Albumin A/G
Dose  No.
mg/ke mwol/L  mmol/L winol/L mg/dL mg/dL g/dL g/dL
0 S Mean 144 4.7 108 9.3 6.1 6.0 2.6 6.75
$§.D. 1 0.3 2 0.2 0.5 0.2 0.1 0.02
100 S Mean 144 4.9 107 9.7 6.5 6.0 2.8 0.77
§.D. 1 0.1 1 0.2D 0.4 0.3 0.1 0.04
300 13 Mean 144 5.3« 108 9.7 T.0un 8.2 2.7 ¢.75
§.D. X 0.20 1 0.3 0.3D 0.2 0.2 0.04
1000 5 Mean 143 5.1 108 8.7 T.4un 6.0 2.6 0.77
$.D. 1 0.4 1 0.2 0.3D 0.1 0.1 0.04
® : p<0.05 ; *= : p<0.01l (Significant difference from control groun)
D : Dunnett's test
S ~~
R-844
Table 7-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4,4'-Tetrahydroxybenzophenone
Blood chemistry (Day 4 of lactation)
Female
AST ALT LDH T —GTP AlP T.cho TG PL T.bili- Glucose BUN Crea-
Dose  No. {GOT) {GPT) rubin s tinine
ng/ke 14/L 1u/L /L Iu/L 1U/L mg/dL mg/dL ng/dL mg/dL mg/dL mg/dL -mg/dL
Q B Mean ) 111 69 43 1 345 59 44 115 0.1 135 14 0.35
$.D. 15 8 10 1 148 5 24 7 0.0 8 2 0.03
100 5 Mean 108 52 56 1 251 58 39 114 0.1 134 13 0.36
S.D. 53 10 23 1] 104 10 17 13 0.0 6 2 0.02
300 5 Mean 116 70 51 1 241 66 40 124 0.1 123 14 0.87
§.D. 17 22 17 [ 25 15 12 20 0.0 36 2 0.04
1000 5. Mean 103 59 56 1 300 65 40 129 0.1 120 18 0.32
S.D. 34 13 7 1 84 19 13 35 0.0 17 7 0.04

No significant difference in any treated groups from control group.
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Table 7-4 " A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.3,4.4'-Tetrahydroxybenzophenone
Blood chemistry (Day 4 of lactation)
Female
Na K Cl Ca 14 TP Albumin A/G
Dose  No. X
mg/kg mmol/L. mmol/L  mmol/L mg/dL mg/dL g/dL g/dL
4 5 Mean 141 4.2 107 9.8 7.0 5.1 2.7 0.79
§.D. 1 0.6 2 0.3 0.7 0.2 0.1 0.03
100 5 Mean 141 4.2 108 10.0 7.3 6.4 2.8 0.79
S.D. 2 0.2 1 0.2 0.6 0.3 0.1 0.03
300 S Mean 141 4.3 104 10.1 7.8 5.8 2.5 Q.77
§.D. 2 0.4 4 0.3 0.7 0.4 0.2 0.05
1000 K] Mean 141 4.7 105 10.1 7.5 5.9 ' 2.6 0.80
S.D. 1 0.4 4 0.4 0.8 0.4 0.2 0.02
No significant difference in any treated groups from control group.
~~ —~
R-944
Table 7-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4.4'-Tetrahydroxybenzophenone
Blood chemistry (Day 14 of recovery)
Male
AST ALT LDH 7—GTP AlP T.cho TG PL T.bili- Glucose BUN Crea-
Dose  No. (GOT} {GPT} rubin . tinine
ng/ke /L /L /L 1U/L /L mng/dl wg/dL mg/dL ng/dL mg/dL mg/dL ng/dL
o 5 Mean 68 31 48 1 404 49 43 88 0.1 148 15 0.31
S.D. 9 8 8 o 45 11 15 12 0.0 10 2 0.03
1000 S Mean 87 37 54 1 329+ 54 37 91 0.1 l44 15 0.30
S.D. 28 8 23 1] 51T 7 11 7 0.0 12 3 0.03

* : p<0.05 (Significant difference from control group)
T : Student’'s t-test
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Table 7-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4 -Tetrahydroxybenzophenone
Blood chemistry (Day 14 of recovery)
Male
Na K c1 ca P TP Albumin A/G
Dose No.
ng/ke mmol/L  mmol/L  mmol/L mg/dL mg/dL g/dL g/dL
0 B Mean 143 4.8 107 9.4 6.4 8.8 2.6 0.73
§.D. 0 0.4 2 0.3 0.5 0.2 0.1 0.05
1000 5 Mean 143 4.9 106 9.3 6.8 6.1 2.6 0.74
8.D. 1 6.5 0 0.3 0.4 0.1 0.1 0.03
No significant difference between treated group and control group.
3
) ~~
R-944
Table 7-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4"'-Tetrahydroxybenzophenone
Blood chemistry (Day 14 of recovery)
Female
AST ALT LDB ¥ —GTP AlP T.cho TG PL T.bili- Glucose BUN Crea-
Dose No. {GOT) {GPT) rubin tinine
mg/kg 1u/L 1u/L Iu/L 1U/L 1u/L mg/dL mg/dL mg/dL mg/dL mg/aL mg/dL mg/dL
0 5 Mean 70 31 46 1 224 65 18 129 ¢.1 131 16 0.35
$.D. 19 14 8 0 80 5 8 8 0.0 12 1 0.04
1000 E] Mean 62 33 47 1 176 80 20 143 0.1 120 18 0.32
§.D. 10 9 5 0 26 21 11 28 0.0 22 4 0.06

No significant difference between treated group and control group.
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Table 7-8 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4,4" ~Tetrahydroxybenzophenone
Blood chemistry (Day 14 of recovery)
Female
Na K Cl Ca P TP Albumin A/G
Dose No.
ng/ke mmol/l. mmol/L  mmol/L mg/aL mg/dL g/dL g/dL
[+ 5 Mean 142 4.4 110 9.5 4.2 6.7 2.9 0.77
$.D. 1 g.2 2 0.1 0.9 0.2 0.1 0.02
1000 5 Mean 144+ 4.3 110 9.5 §-1 6.7 2.8+ 0.T1en
§.D. iT 0.2 1 0.2 0.5 0.2 0.0T 0.03T
* © p<0.05 ; #» : p<0.01 (Significant difference from control group)
T : Student's t-test
‘
_/\ .
R-944
Table 8-1 A combined repeated-dose/feproductive-developmental toxicity study ir rats treated orally
with 2,3,4,4°-Tetrahydroxybenzophenone
Organ weight of male rats (Main group)
Body Brain Thyroid Thymus Heart Liver
Dose weight (R+L)
mg/kg g £(g/100g BW} mg(mg/100g B¥) mg(mg/100g B¥W) g(g/100g BW) &(g/100g BW)
No. 5 5 5 5 5 S
] Mean 469 2.08 22.7 265 1.31 12.34
8.D. 42 0.07 6.1 128 0.10 1.69
No. ) 5 5 5 s 5 H
Absolute 100 Mean 488 2.08 25.6 320 1.34 13.34
5.D. 25 0.17 2.8 . 98 0.06 1.27
No. S s 5 5 5 5
300 Mean 461 2.06 22.9 261 1.36 12.14
5.D. 27 0.08 4.0 72 0.10 1.13
No. S 5 8 8 S 5
1000 Mean 392«» .2.07 19.1 182 1.20 11.87
S$.D. 20D 0.04 4.4 33 0.07 0.91
No. 5 S S 5 5
[« Mean 0.44 4.9 56 0.28 2.62
§.D. 0.03 1.4 22 0.01 0.14
No. 5 5 S 5 5
Relative 100 Mean 0.42 5.3 68 0.28 2.73
S.D. 0.05 0.6 19 0.02 0.18
No. S S 5 5 5
300 Mean 0.45 5.0 56 0.30 2.63
§.D. 0.08 0.7 14 0.02 0.11
No, 5 5 5 5 5
1000 Mean 0.53%» 4.9 47 0.31 3.02+»
S.D. 0.03D 1.1 0 0.02 0.12D

«x: p<0.01 (Significant difference from control group)
D: Dunnett's test
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Table 8-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Organ weight of male rats (Main group)
Spleen Kidney Adrenal Body Testis Epididymis
Dose {R+L) (R+L) weight (R+L) (R+L)
mg/kg g{g/100g B¥) ¢{g/100g B¥) mg{mg/200g BW) g £(g/100g BY) mg{mg/1l00g BW)
No. 5 5 ] 12 12 12
] Mean 0.68 3.12 60 478 3.31 1242
S.D. 0.08 0.38 13 32 0.33 117
No. 5 5 5 12 12 12
Absolute- 100 Mean 0.77 3.22 60 474 3.16 1206
5.D. 0.08 0.14 4 32 0.44 108
No. 5 5 5 12 12 12
300 Mean Q.66 3.11 56 469 3.27 1254
s.D. 0.04 0.13 5 26 0.21 68
No. 3 5 5 12 12 12
1000 Mean 0.69 2.94 56 41Ten 3.17 1210
s.D. 0.04 0.20 [ 35D 0.20 79
. No. $ 12 12
[} Mean 0.15 0.66 12 0.89 260
S.D. 0.01 0.05 2 0.07 25
NO. 5 5 5 12 12
Relative 100 Mean 0.16 0.66 12 0.67 256
§.D. 9.02 0.03 1 G.10 32
No. 5 S 5 12 12
300 Mean 0.14 0.68 12 0.70 2868
S.D. 0.01. 0.04 1 0.07 23
No. 5 5 5 12 i2
1000 Mean 0.17= 0.75+ 14 0.76 292+
S.D. 0.02p 0.07D 2 0.05 24D
%} p<0.05; e»: p<0.0l (Significant difference from control group)
D: Dunnett's test
o~ _
- R~944
+ Table 8-3 & combined repeated-dose/reproductive-developmental toxicity study im rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Organ weight of female rats (Main group)
Body Brain Thyroid Thymus Heart Liver
Dose weight (R+L) .
mg/kg g g(g/100g BW) mg(mgs/l00g BW) mg(mg/100g BW) gl(g/100g BYW) g(g/100g BW)
No. ] 5 5 5 5
0 Mean 299 1.90 15.2 213 0.91 9.71
S.D. 0.07 2.3 85 0.04 0.71
No. S 5 S 5 5 5
Absolute 100 Mean 290 1.91 16.9 192 0.91 10.11
8.D. 14 0.10 3.6 48 0.04 0.82
No. 5 5 5 5 5 5
300 Mean 269+ 1.89 14.6 105+ 0.86 9.20
S$.D. 27D .10 2.7 57D 0.06 1.48
No. 5 5 5 5 5 5
1000 Mean 238ex 1.89 14.5 KL Q.78+ 9.88
s.D. 15D - 0.08 2.7 54D 0.05D 0.87
No. S E ]
0 Mean 0.64 5.1 71 0.31 3.25
. S$.D. 0.02 0.8 21 0.02 0.18
No. 5 5 S 3
Relative 100 Mean 0.66 5.8 67 0.31 3.49
5.D. 0.02 1.1 18 0.02 0.20
No. 5 S -] 5 5
300 Mean 0.71 5.4 38 0.32 3.40
S.D. 0.07 0.7 17 0.02 0.35
No. S 5 5 5 5
1000 Mean 0.80»» 6.1 31« 0.33 4,15%%
s.D. 0.06D 0.8 21D 0.02 0.31D

#: p<0.05; s*: p<0.01 (Significant difference from control group)

D: Dunnett's test
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Table 8-4 A combined repeated-dose/reproductive-developmental toxicity study im rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Organ weight of female rats (Main group)
Spleen Kidney Adrenal
Dose {R+L) {R+L)
mg/kg g(g/100g BW) &(g/100g BY) mglmg/100g BW)
No. S 5
0 Mean 0.65 1.84 80
5.D. 0.07 0.10 8
No. 5 5 S
Absolute 100 Mean 0.63 1.81 80
§.D. 0.11 0.12 8
No. S 3 5
300 Mean 0.55 1.87 89
8.D. 0.12 0.21 6
No. 5 S 5
1000 Mean 0.58 1.86 620
S.D. 0.23 0.18 6D
No. 5 5 6
0 Mean 0.22 0.62 27
S.D. 0.038 0.02 3
No. 5 s 5
Relative 100 Mean 0.22 0.66 27
S.D. 0.04 .03 3
No. S 5 5
300 Mean 0.20 0.70 26
S.D. 0.038 ¢.08 2
No. 5 5 5
1000 Mean 0.24 0.78%x 26
5.D. 0.089 0.08D 3
#w: p<0.01 (Significant difference from control group)
D: Dunnett's test
7 ~
R-944

Table 8-5

A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2.3,4,4'~-Tetrehydroxybenzophenone

Organ weight of @male rats {Recovery group)

Dose No. of
mg/kg animals

Body Brain Thyroid Thymus Heart Liver
weight {R+L)
g g(g/100g B¥) mg(mg/1l00g BY) mng{mg/i00g BW) g{g/100g BW) g{g/100g BW)

Absolute 0 5 Mean 479 2.11 21.6 266 1.37 12.46
S.D. 42 0.12 2.8 33 0.18 1.21

1000 5 Mean 459 2.11 24.86 258 1.42 12.82

§.D. 27 0.10 3.7 92 0.12 . 1.47

Relative [} s Mean 0.44 4.5 56 0.28 2.60
S.D. 0.04 0.5 8 0.03 0.10

1000 5 Mean 0.46 5.3 56 0.31 2.79

S$.D. 0.03 0.7 18 0.01 0.20

No significant difference between treated group and control group.
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Table 8-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4"-Tetrahydroxybenzophenone
Organ weight of male rats (Recovery group)
Spleen Kidney Adrenal Testis Epididymis
Dose No, of (R+L) {R+L) {R+] (R+L)
mg/kg animals glg/100g BY) g(g/100g BW) mg(mg/100g BY) g{g/100g BY} mg{mg/100g BW)
Absolute [} 5 Mean 0.76 3.21 61 3.15 1297
5.D. 0.18 0.38 T 0.27 131
1000 S Mean 0.75 3.14 62 3.40 1340
S.D. 0.07 0.31 8 0.41 89
Relative Q 13 Mean 0.16 0.67 138 0.686 272
§.D. 0.03 0.05 1 0.06 33
1000 S Mean .18 0.68 14 0.74 292
$.D. 0.01 0.04 2 0.05 9
No significant difference between treated group and control group.
~ ~,
R-944

Table 8-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Organ weight of female rats (Recovery group)
Body Brain Thyroid Thywus Heart Liver
Dose No. of weight {R+L}
ng/kg animals g &(eg/100g BW) mg{mg/100g BW) mg{mg/100g BW) g(g/100g BW) £(g/100g BW)
Absolute 0 S Mean 264 1.92 16.7 253 0.83 6.42
$.D. 24 0.05 2.6 73 0.08 0.55
1000 5 Mean 256 1.93 19.0 218 0.84 7.29
§.D. 23 0.11 2.7 43 0.04 1.09
Relative [} 5 Mean 0.73 6.4 84 0.32 2.44
‘ 5.D. 0.08 1.5 19 0.03 0.18
1000 5 Mean 0.76 7.5 86 0.38 2.84»
S.D. 0.10 1.3 20 0.02 0.21T

*: p<0.05 (Significant difference from control group)

T:

Student's

t-test
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Table §-8 A combined repeated-dose/reproductive-developmental toxicity study im rats treated orally
with 2,3.4,4'-Tetrahydroxybenzorhenone
Organ weight of female rats (Recovery group}
Spleen Kidney Adrenal
Dose No. of (R+L) | (R+L)
mg/kE  animals g(g/100g BW) £(g/100g B¥) mg{mg/100g BW)
Absolute 14 $ Mean 0.47 1.75 67
8.D. 0.03 0.16 B
1000 5 Mean 0.56 1.86 74
§.D. 0.16 0.19 9
Relative 0 5 Mean 0.18 -0,66 25
5.D. 0.01 0.03 3
1000 § Mean 0.22 0.73 29
S$.D. 0.04 0.08 3
No significapt difference between treated group and control group.
~
R-944
Table 9-1 A combined :epeated-dose/reproductwe developmental toxlcity study i{n rats treated orally

with 2,3.4,4'-Tetrahydroxybenzophenone

Gross pathological findings (Dead animal)

Organs
Findings

Sex:
Dose(mg/kg) ¢
Number:

F
1000
1

Spleen
Small

Thymus
Small
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Table 9-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone -
Gross pathological findings (Main group)
Organs Sex: M M M M F F F F
Dose(mg/ke) : 0 100 300 1000 0 100 300 1000
Findings Number: 12 12 12 12 12 12 12 11
General descriptions
Undernourishment [ 0 0 0 0 ] 0 L
Cerebrum
Focus,depressed 0 0 0 0 0 1 0 [
Epididymis
Small 0 1 0 0 - - - -
Focus.yellow 0 0 0 1 - - - -
iver
Discoloration,dark 0 0 ] 8 0 0 0 Q
Adhesion 0 1 5] ] 0 0 0 0
tomach
Focus ,white, glandular stomach 1 1] Q Q 0 0 [} [}
Focus , depressed, forestomach 0 0 0 "] 0 0 1 0
Focus , dark red,glandular stomach 4] ] 0 Q 0 0 1 1
Focus ., dark red,forestgmach 0 0 ] 4] ] [} 1 0
Thickening,liniting ridge 0 0 [ 0 0 0 1 o
Testis
Smal ° 1 [+ [ - - - -
Thymus
Small Q 0 [ [+] 0 [ 1
Uterus
. Hypoplasia - - - - 0 0
~ : Not applicable .
.
~ .
R-944
Table 9-3 A combined repeated-dgse/reproductive~developmental toxicity study in rats treated orally

with 2,3,4,4'-Tetrahydroxybenzophenone
Gross pathological findings (Recovery group)

Organs Sex: M m F F

Dose(mg/keg): Q 1000 g 1000

Findings Number: 5 5 g 5
All tissues ' .

Not remarkable 5 5 5 5
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Table 10-1 A combined repeated dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4"-Tetrahydroxybenzophenone
Histopathological findings {Dead animal)
Organs Sex F
Dose{ng/ke 1000
Findings Numbe:
Bone+Bone marrow,sternal
Number exnmlned 1
Degeneration,chondromucinous 1
minimal 1
Liver
Number examined 1
Vacuolation, hepatocyte. periportal 1
minimal 1
Spleen
Number examined 1
Atrophy,white pulp 1
minimal 1
Thymus
Number examined 1
Atrophy 1
moderate 1
~ ~
R~9244
Table 10-2 A combined repeated dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Histopathologlcal findings (Main group)
Organs M M F F
Dose(mg/kg) Q 100 300 1000 Q 100 300 1000
Findings ber: - 12 12 2 12 12 1

Bong+Bone marrow,sternal
Number examined
Degeneration,chondromucinous
minimal
Cerebrum
Number examined
Malformation
minimal
Epidid

s
Number examined
Hypospermia
severe
Cell debris.ductal
minimal
Heart
Number examined
Cardiomyopathy
minimal
Intestine, cecum
Number examinegd

Cell infiltration.mucosal
minimal

Cell llfiltration.serosal
ma;
Nectgs s single cell,mucosal

ol OO0
oo eoo

oou ok
DO! bbb

IR
EERR
1
IENEN]

[

=
OO0OOORVON QOOOCOROND COQ MWHORMOOOMMN QOO kiMHkkE O00 OO0

—

RHROOOODIIN OCOCODOODO OO0 WWONWWOOOKMN 000 00000 000 OO0
e

COMID COU OTODUI OouUl NAN

-

NN~ ~OOQMINN QOO0 OON OO0 0O00000OrHN con
o

PNOOOCOADN QOOO0000 GO0 FHONNOOODON OO
s

OO0 hPOUNOOORFN OO0
I

W mOOOOO0R HHENNOOKMD HHEG ORO-1HROWWNNM 0

Hyperplasia .mucosal,diffuse
nil

Intestine,colon
umber examined
Cel)l infiltration,serosal
ninimal
Kidney
Number examined
Vacuolation, tubular cell
minimal
fatlon.tubular

oo 3

ZB.tJ.Oﬂ

nim.
,asia transitional cell
inimal
Liver
Number examined
Vacuolation,hepatocyte,.periportal
minimal

e
—
-
esmwocoocooh cooo
P
-

n
Necrosis, focal

minima.
Hematopoliesis,extramedullary
minimal

COO00OHMNLN COCOAIOON OOU OOO0JOTHRN COW ODIOM OO vt

.
NNOOKMOMmN 00000000
-

Microgranuloma
minimal

iy
b

- : Not applicable
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Table 10-3 A comhxned repeated dose/reproductive-developmental toxieity study im rats treated orally
with 2.3,4,4'-Tetrahydroxybenzophenone

Histopathaloglcal findings (Main group)

Organs Sex:
Dose(mg/kg):
Number:

"
o
-3
@

—o

NOX
-
o
=
1=
-
Q
S
@

O

no
-
=
2=
=

bo
.
NOR
no
©

Findings

[
-

Liver (continued}
Fxblosis capsular

OORU HHU OO0 ORHG COONNOOHN ONNUI QORHNHHG 0000

Altered cell focus,eosinophilic

Lung(branchus)
Number examined
Mineralization,arterial wall

minima
Accumulation, foamy cell
minimal

mi
Inflammatory change,focal
minimal
Spleen
Number examlned
Hematopoiesis, extramedullary
minim 1

I
COVHRIRHE NP COOHNOOH DOSO

-
FHRRHOOA NIHN 00000000 OO0

et
ODOOODOO CONN OCOOVBOL HHOO

bt
COCCAORM UMNR BHROOONNG COOS

Stomach
Number examined
lnflaTgation Jmuscular layer/serosa
mi
Erosion glandular stomach

ima
Ulcer. orestomnch
nima’

mil
Testis
Number examined
Atrophy.seminiferous tubular
minimal
severe
Thymus
Numbeﬁ examined

=

-
OO0 COO00 OO0 CHRNAN

CON COEOY! iyl OOHORN
=

e QOO00 OO COOKLN
-

OO HREEOU PHU N0

moderate
severe
Thyroid
Number examined
Cyst ultimohranchial

Urxnary blsdder
Number examined
Cell infiltration.mucosal
minimal
Hype§§lﬂsia.muccsal.diffuse
m

DO00O VOO ODC0DO HOMHN CCOCOOOL OO0 QOORCO00 OOMK
COOOC QOO OCO0ED D600 COOA0OIAR OTOQ COOCO00O COOO
CoO0N COw OO000H OO0 OOCOOOONM CWWH COONNOCU 000X

Uterus
Number examined
Hypoplasia
mild

1
[
t
'

- : Not appllcable

R-944

Table 10-4 A comblned repeated dose/reproductive-developmental toxicity study in rats treated orally
with 2 4'-Tetrahydroxybenzophenone

Histopathological findings (Recovery group)

Organs
Findings

Intestine,cecump
Number examined
Cell infiltration,mucosal
minimal
Hyperplasia,mucosal,diffuse
minimal
Liver
Number examined
Vacuolation,hepatocyte,periportal
. minimal
Microgranuloma
minimal
Spleen
Number examined
Hematopoiesis,extramedullary
minimal

Sex:
Dose{mg/kg):
Number:

wo.
-
=)
=3
=3
0o
—
o
=4
I=1

COO BBIG OOMMN
QO HBBOOU N
WOt GBitiHeG Dooon
NNY HOQG OoNNY
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Table 11 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4.4'-Tetrahydroxybenzophenone
Estrous cycle in female rats during the pre-mating period (Main group)
Count of estrus Mean duration
Dose No. of of cycles
mg/ke animals 0 1 2 3 4 Mean+S.D. Mean:§.D.
0 12 0 [+ 0 s 7 3.620.5 4.140.3
100 12 0 0 0 7 5 3.420.5 4.440.5
300 12 0 ¢ [} ] 6 3.5+0.5 4.1+0.2
1000 12 0 0 0 8 4 3.8+0.5 4.440.5
No significant difference in any treated groups from control group.
— ~~
R-944

Table 12 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4,.4'-Tetrahydroxybenzophenone
Mating and fertility of animals
Male Female
Days until Copulation Insemination Days until Copulation Fertility
Dose No. of copulation index index No. of copulation index index
ng/ke males Mean+S.D. (%) a) (%) b} females Mean+S.D. (%) a} (%) ¢)

1} 12 2.8+1.1 12/12(100.0) 12/12(100.0) 12 2.8+1.1 12/12(100.0) 12/12(100.0)
100 12 3.0£1.0 12/12(100.90) 12/12{(100.0) 12 3.0+1.0 12/12(100.0} 12/12(100.0)
300 12 2.4+1.3 12/12(100.0) 12/12(100.0) 12 2.421.3 12/12{100.0) 12/12(100.0)
1000 12 2.7+1.2 11/12( 81.7) 12 2.7+1.2 12/12(100.0) 11/12¢ 91.7)

12/12(100.0)

a): (No. of copulated animals / No. of mated animals) X 100
©): {No. of pregnant females / No. of copulated males) X 100
¢)}: (No. of pregnant animals / No. of copulated females) X 100

No significant difference In any treated groups from control group.
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Table 13 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Delivery data on dams
No. of No. of
No. of females Delivery Gestation No. of implan- Implan- No. of No. of Live birth
Dose pregnant with live index corpora tation tation stillborn liveborn
ng/kg females  pups % a) period lutea sites index % b) pups (%)c) pups index % d)
Total 12 12 100.0 193 181 2 166
0 Mean 22.2 16.1 5.1 93.8 { 1.0) 13.8 99.0
§.D. 0.2 1.0 1.7 8.8 ( 2.4) 2.2 2.4
Total 12 12 100.0 195 183 2 173
100 Mean 22.0 16.3 15.3 93.9 ( 1.1} 14.4 28.9
§.D. - 0.3 1.7 2.3 10.6 { 3.8) 2.4 3.8
Total 12 12 100.0 209 191 2 175
300 Mean 22.0 17.4 15.9 81.5 ( L.4) 14.8 98.7
S.D. 0.3 1.5 . 1.8 6.8 ( 38.2) 1.9 3.2
Total 11 11 100.0 172 162 2. 151
1000 Mean 22.1 15.6 14.7 94.7 ( 1.3) 13.7 98.7
S.D. 6.4 1.9 1.5 6.9 ( 3.0) 1.4 3.0
a): (No. of females which delivered live pups / No. of pregnant females} X 100
b): (No. of implantation sites / No. of corpoera lutea) X 100
c¢): (No. of stillborn pups / No. of stillborn and liveborn pups) X 100
d): (No. of liveborn pups / No. of stillborn and liveborn pups): X 100
No significant difference in any treated groups from control group.
Ve PanN
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Table 14 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4'-Tetrahydroxybenzophenone
Externel examination of liveborn pups
No. of No. of a) Body weight(g) External b)
Dose No. of Sex ratic e — abnor-
ng/kg dams males females Male Female malities(%)c)
Total 82 84 0.49 0
o 12 Mean 6.8 7.0 6.5 6.3 ( 0.0)
$.D. 2.4 2.0 0.5 0.4 ( 0.0)
Total 30 3 0.46 0
100 12 Mean 8.7 7.8 6.5 8.1 ¢ 0.0)
S$.D. 1.8 1.9 0.5 0.5 ( 0.0}
Total 95 80 0.54 0
300 12 Mean - 7.9 6.7 6.2 6.1 t 0.0)
§.D. 2.9 1.4 0.4 0.4 t 0.0)
Total 81 70 0.54 4]
1000 11 Mean T.4 6.4 5.59¢ S.1xw ( 0.0)
S.D. 3.0 2.1 ’ 0.6D 0.6D ¢ 0.0)

a): No. of males / {No. of males + No. of females)

b): No. of liveborn pups with external abnormalities .

c): {(No., of liveborn pups with external abnormalities / No. of liveborn pups) X 100
##: p<0,01 {Significant difference from control group)

D: Dunnett's test
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Table 15 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3.4,4'-Tetrahydroxybenzophenone |
Viability index of pups
Viability
No. No. of live pups index on
Dose of day 4 after
ng/kg dams Day O Day 4 birth % a)
Total 12 166 166
0 Mean 13.8 13.8 100.0
. 2.2 2. 0.0
Total 12 173 173
100 Mean 14.4 14.4 100.0
5.D. 2.4 2.4 .0
Total 12 178 172
300 Mean 14.6 14.3 98.4
<D. 1. 1.8 2.8
Total 10 138 131
1000 Mean 13.8 13.1 96.7
5.D. 1.4 1.2 6.5
a): (No. of live pups on day 4 / No. of liveborn pups on day 0) X 100
No significant difference in any treated groups from control group.
~ o~
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Table 16 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with 2,3,4,4"'~Tetrahydroxy e .
Body weight of pups
Male Female '
Dose
ng/kg 0 4 0 4a)
No. 12 12 12 12
0 Mean 6.5 10.1 6.3 9.8
5.D. 0.5 1.4 0.4 1.3
No. iz 12 12 12
100 Mean 6.5 10.1 6.1 9.5
5.D. 0.5 1.1 0.5 1.1
No. 12 12 12 12
300 Mean 6.2 8.6» 6.1 8.3%
5.D. 0.4 1.1D 0.4 1.1D
No. u? 11 10
1000 Mean S.5e» T.1e» 5.1« 6.Ten
5.D. 0.6D 1.7D 0.6D 1.3D
Unit: g

No.: No. of dams

a): Day after birth
b): One dam died on day 0 of lactation.

#: p<0.05; «»#: p<0.01 (Significant differsnce from control group)
D: Dunnett's test
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[% #1]

A4V P XIVEE (ICA) W&, CHUIUMIME (Fy A4 =—X - NaR¥y—, fifi) chbakR
HEEFRELED o7

ICA i% CHLAUMIBIC 23 LT, BRI (s s C4RMAH) B L UERRLE
O SOmix FAET B & UIAERET (20 Th SO 5SS & O MEM 49 ¢ 65 M ALE#:
18EE R 0 EERFR) C. BRELIEE TH2 1.3 mgml (10 mM) BV TH 50%ERZ
BT BED bk d o 72,

O EPLREARERBRICE T, EREATE Q450 B L T RRRRE) B LU
EEEMAMIE (SO mx FETB L UHEFET) LD 1.3 mgml (10 mM) % BRLERE
EL, A2 THBELHREL o REKSHIR, 2TORFIT 1.3 mgml (10mM) D
EEU 3B EBSSR L L,

ICA WV F RO BMIEAETIC BT b, REAORERE B & ORI % 5% L%
o2
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B OWET — 4 (Appendix 2) & BRMEMABMT, 74 v ¥ ¥ — O EEREEE
XD, familywise DEFEKNER 5% & LTHEERES: iU, EHHEECHFEE
b BHE. AEEGHOEELY 2T Y - 7T— 37 v VoEREBREY (p<0.05) K
EDHE L. TRETE b EEEFRD b N BEEBI L L, EEEEE oA
BENTO b NP AEERIE L Lz,

[ x]

ICA B E & RN L 254, RERFEED 1.3 mg/ml (10mM) &
WTROMNIBEIZBVTH, RAEKOBERERS L UEEEHEREFR Lo~

(Table 1. 2) o

—h. BB E L LTHV A MC i, ERABCBWTREFOBERETEZFRL
(Table 1) . CPA IZEWRIRLED SO mix FET KBV THBAOHMEREEZFREL -

(Table2) o TNHDOBUNBWEOKREL Y, KERRZRDBELIHER SN,

[HFRC ]

FRBROEEIH2Y, WROBFUCELEERETRVOLLFHLEL o725
BB & UREREHHE 2 5 DRHE D o 720

[Z% 3]

1) BABRBEREZS  MADDRBRIHEE: [TEEWEC L2 R64ARET MR,
BiEEE, R (1988)

2) HN ThEE: [EM - BT — 5 o MEHRT, BAMIRCL T T —-F] , FLA Y
7 4 A M, T (1987)

3) FR I, KABERE: (B RRBIE 14, SHRRT— & ORI | BABL, X

= (1992)
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with isocyanuric acid (ICA)* without S9 mix

Concen- Time of No. of No. of structural aberrations 3 No. of cells ' ) 5) 6)
Group tration exposure cells ) Others with aberrations Polyploicf1 Trend test”” Concurrent

(mg/ml) () analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 1 ¢ 0 0 0 O 1 0 1 (05) 0 (C 00) 063 —
Solvent ' 0 24 20001 0 0 0 0 O 1 0 1 ( 05) 0 (C 00) 025 100.0
ICA 0.33 24 200 1 0 0 0 0 O 1 0 1(05) 0 (C 060) 050 95.0
ICA 0.65 .24 200 1 0 0 0 0 O 1 0 1 (05) 0 (C 00) 063 NT NT 95.0
ICA 1.3 24 200 1 0 0 0 0 0 1 0 1 (05) 0 (C 00) 050 106.5
MC 0.00005 24 200 20 65 134 1 1 10 231 1 116 (580)105 (525) 025 Em—
Solvent”) 0 48 200 0 1 0 0 O O 1 0 1(05) 1 (¢ 05) 013 100.0
ICA 0.33 43 200 1 0 0 0 0 O 1 0 1 ¢ 05) 0( 00) 038 101.5
ICA 0.65 43 200 1 0 0 0 0 O 1 0 1 (05) 0 (C 00) 0530 NT NT 100.0
ICA 1.3 43 200 1 01 0 0 O 2 0 2 (10 1 ( 05) 013 109.0
MC 0.00005 43 - 200 6 4 135 6 6 40 237 2 96 (480) 93 (465 ) 038 —

“Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring), mul : multiple aberrations, TAG : total no.of cells with aberrations, TA : total no. of
cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, MC : mitomycin C, NT: not tested.

1) Dimethyl sulfoxide was used as solvent. 2) More than ten aberrations in a cell were scored as 10. 3) Others, such as attenuation
and premature chromosome condensation, were excluded from the no. of structural aberrations. 4) Eight hundred cells were analysed

in each group. 5) Cochran « Armitage's trend test was done (p<0.05) when the incidence of TAG and polyploid in the treatment groups
was significantly different from historical solvent control (p<0.05) by Fisher's exact test. 6) Cell confluency, representing cytotoxicity,
was measured with Monocellater™.* : Purity was 99.5 wt%. Water (0.3%) and urea (0.2%) were contained as impurities.
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Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with isocyanuric acid (ICA)* with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations 3 No. of cells ) 5) 6)
Group tration mix exposure cells 2) Others with aberrations P()lyploid4 Trend test” Concurrent

(mgfml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) - SA NA eytotoxicity (%)
Controll) 200 1 2 2 0 0 O 5 0 3(15) 3 (15) 138 —
Solvent * 0 - 6-(18 200 1 0 0 0 O O 1 0 1 (05) 0(C 00) 038 100.0
ICA 0.33 - 6-(18) 200 0 1 1 O O O 2 0 2 (C10) 2(10) 075 109.0
ICA 0.65 - 6-(18% 200 O 1 1 O O © 2 0 2 (10) 2 ( 10) 063 NT NT 106.5
ICA 1.3 - 6-(18y 200 2 0 0 0 © O 2 0 2 (10) 0(C00) 063 95.5
CPA 0.005 — 6-(18) 200 3 2 O 0 0 O 5 0 5(C25) 2 ( 10) 088 E—
Solvent!) 0 + 6-(18) 200 1 1 1 O 0O O 3 0 3(15) 2(10) 075 100.0
ICA 0.33 + 6-(18) 200 2 0 1t O O O 3 0 3(1l5) 1(05) 025 99.5
ICA 0.65 + 6-(18) 200 0 O 0 O O O 0 0 6 (00) O0(CO00) 025 NT NT 104.5
ICA 1.3 + 6-(18 200 1 0 O O O O 1 0 1 (05) 0( 00 0.63 107.0
CPA 0.005 + 6-(18 200 7 33 34 0 2 0 76 0 51 (255 ) 48 (240) 075 E—

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,

cse : chromosome exchange (dicentric and ring etc.), mul : multiple aberrations, TAG : total no.of cells with aberrations, TA : total no.

of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, CPA : cyclophosphamide, NT: not tested.

1) Dimethyl sulfoxide was used as solvent. 2) More than ten aberrations in a cell were scored as 10.  3) Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations.  4) Eight hundred celis were analysed in each group.
5) Cochran » Armitage's trend test was done (p<0.05) when the incidence of TAG and polyploid in the treatment groups was significantly
different from historical solvent control (p<0.05) by Fisher's exact test. 6) Cell confluency, representing cytotoxicity,

was measured with Monocellater™. * ; Purity was 99.5 wt%. Water (0.3%) and urea (0.2%) were contained as impurities.
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P NETORBAERORENE LTECAV ATV A BAERBEFLEWEAY VT
INVBIZDOWT, REEOREEYE - EMBAEHFEHFSHRZESDF (Crj:CMSD)) Sy +2A
W 0. 104 40, 150% & 1X600ng/ke/day R B CRIE Uico BI%IE 1 BEKES 10/ Uy BB
X MBHE A oMM, BEAREBES B (I~ £ TRE L7,

1. RERSESE o

O BEME L. 600ng/keB THUBBEEZ S NI EAFBED SN, BB SLT.
FEROHFES L CHERMONHHBD SN, RRET, RORE. MRUKEEM L%
BROHEWEOH H. FORLLTCANRO BREOHMBED Shi, MEZRET. F
MR, MEREBIVAT LI Y v MEORD, MBEECERET. RRERBITI VT
FLUOWMBSURS LY T AORSDED Sz, HREBFRET. WRICRAEOR

B RMELROMES L BT K. FEERERMEORM. FhRoRE, SHLE. B

LD, BRICHBREEOBER. MR CHERRFHNROZRAEIrEZDOH,. BRO
EHBIUCHENBERLSUKAFOMHMERIEMU L, —F. #BBIZ>0T., #HLAKD
FEROGMEIUCEM. B I UVHTOREBEZNEAKBDohiEd, WHROEHMA O
BhrRbDohic, . .
UDEDEERNG, AV YT RIVBDOT vy PAOREBRECLIHENHRUBBIBMS L OB
BMicZboh, BIRBITCRRIIHTIERIBDON I, MYBRIT. HHELE 150ng/ke
/day&?ﬁ%éﬂf:o

2. BMRABHE | ' |
FMWORER, TR, EIRNMA. REN. FRE. FHRE, HER, SRR, HRBL

URMERBICEMEED SN -7 REMICHL TS, RNERR. FERK, ik, &

AR GE. BBFIUMELBEFRI. HRYEOBREBECRE T IZEMIZHONL ) -
7o ‘

Lo T, MEBIDOERBES I CRBYOREITHTIHEERI. LTNH600
ng/kg/day LB I Tz,
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(2) ARREB XU WRERR
SBFTETHR. FERLDVTOBENERSUCARORELENE L, £, SH—RREB X
UHEEERAL. HAER ( UERESERY GHERYK) x100) 3 LUHERESER
((ME4 BERE/HERDRERK) x100) 2XRb1,
(3) HERIE ,
FERCOVWTHT OB B LA BRHENCER T L0BBEE/EL. 1 BN OF
HEEEEEL o |
(4) WEERE
FHEHEZORE. EFPEEEORIE(ME4H) IKx—FA . 7 0ok L ATHBES
B, MERcB Y2 EEREENBOCEEL R,

6. e
BoNATEHESIVWRHEERLSWT, BB LoMOoERE (GRS KLUT) 2Xkokh
HETREL 7o »
wﬁxﬁmﬂ\m&%axwm%Ewﬁ?—7\$E§§\ﬁw&\ﬁﬁﬁ\EEME‘E
REBBEDS A FY v 7 F—F3, Bartlett DFBREET > Lo DSRB—BRBER—T
EBOABAITZTW., TORBEEREZEZEDLIBS. Dunnett FE X 7 idScheffé6k (BHoOK %
EHRBTBBE) RIDVHBECHT 3 BROUBRELET » 2o FRHB—RTRVBERS
UE§W$\$E$\ﬁmgsﬁiﬁéﬁﬁ~ﬁﬁﬁoiﬁ%?—ﬁmao/ynaxbvv
7 #— % Riruskdl-¥allisOIERREEFT V. COBBERZLRHIBA, Dunnettik 2 i
Schefféik (HOKE SHBRBIBPAE) CIVHBRIEHTIIEHOUBRELT » 2. HBY
DEFE, TRE, ZHE, HES, HEROHE., —BRRBOE/LS LCHREENRENO
HMBERBREOAFTYINF -5, ' BEERF»To B, WEEHRE SR 2
Boh., BENEOREIELOBEOEL LTRNEHRL>WTH, 7~ EAEHE L
TI12DAFIY—EL. REL Lo

HBRER

1. RERSEKE

1) ZET-E¥ (Tables 1,2, Appendices 9, 10)
HERIFOMEE Do T,

2) —fi%IREE (Tables 3,4, Appendices 11,12)
HREART SRR 0T, REROPEAS600ng/keB O 10/E 9 [LICE» 5 Nio Sk
LBELIERTh-elficBWT b600ng/kegBf T, FBEBROBMBS KRG IR @D
8
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HPE B4R, EBOEWB 2R CED O, Th DA MBI ETLAED S i hs,
RERBEL, BBREENREILTOR L o7, 10, 0B X U150mg/ ke TED SN BR
RAUEASUERARILOMNS 2VWIRRHERLRECOBIIZ, BRBDSHED - o

3) {&H (Figures 1,2, Tables 5,6, Appendices 13,14)

HiesWwT, 600ng/keHOREVELUBROGBERMNBHE L ERTHREREEERL, £5H
HMbokBENMBRERCE DL 72,

BT, AECFELEMARBD S0 - A5, 600ng/ ke CHEHB G cEEY
ELARBRDTIRABBD S,

4) BIER (Pigures 3,4, Tables 7,8, Appendices 15, 16)
600mg/keB¥ T, HEREEVIHT T, HRES1IH, FIRIBBIVCHEEIBOEHBE W HE%:
THBEMICS » 755, BEBELTRED - 7o | '

5) WEOREFE (Table 9, Appendix 17)

1508 K F600ng/keBE T, IROBB T HASFRICHMUA, £/, 600ng/keB T LLEPR
MKk LXOCHMROFEERYMBBD Sh s, b, 40,1508 X T600ng/keBF DL 11X
FLRRREETIH/GVESZEDoN. 2OBERAKBITHHLABEBRMALHULAL SO
ThH oo

6) EEOMBFAE (Table 10, Appendix 18, H¥EF — % : Appendix 30)

600mg/kegBE T, RMHRK. MEZBB LA 2 Yy MIOERUBALOBRED o1, ¥
BHAMRER. FHAMROERABIUCEHANKMERBE < RBLRBY 5h ¥, BR
FRIMIRBOIWMBARIC D » 7o, FREEATRE» - %o

7) HOMMEAILERE (Table 11, Appendix 19, H& 7 — % : Appendix 30)
- 600ng/keB T, REERBLU I VT 7=y OFRRBMBS Tics + ) v A OFERRD
BRHDOH, BB GBPT. 7-GIPBLV 7 V2 —A R bEFREBED LB, WTFL AR
HMENBEATRL, FLERF - BT AEEHERNOLEEH CTH - 2o

8) Bl B (Tables 12, 13, Appendices 20, 21)
FiRER L E BB VT, 600ng/keB TP EROE LK BELIEL, B0 BEHE
Ric@Zoohio PBRLEFGERATS -~ McBVTH, 600ng/keBF CHRTHROEA

Study No. 95-047
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BEXELA. BIBTOEBNCIKED AT, d5k, WHROEHINBE 2L 150ng/kell T
OFETI~IREED SN DR L, 600mg/kgBTRAFCEWEMT 2HEBMIc S » 7oo RERKIL
EEUVERAKLOMIRBWTIR, Bt dEMRBHONTE L -7, 408 LT 150ng/kgBED
By oni-fBEgeRECOlicWTR, BIROBESHBELTRDL O hiEd,
0ng/keFOPI THA LA RBVONR EBELI 3 ERONETY LI TORRBLUMROE
fEsBEvonl. DEomRUARLENLRBED ShiB, ABREKENTRERARLED -
2o ’

9) BEER (Tables 14, 15, Appendices 22~125)

§00mg/keBE CHEECERMOE N B IUVHANER., BIBOHENER. HBOWYER. i
KRKOMHNEBOFEREMBB Do/, o, HOTHEMEI150ng/keBE T 5 & X
HE. 600ng/keFH CHMEBEBROFRIMMMEB DS, BB, HOFRK. BoFRBE XU
TERCOHREVB LSNP, ARKFNEEATRRDP -7

10) /RERMBFEAFE (Tables 16, 17, Appendices 20, 21, Photos 1~14)
BBRYHEHORSENT 2 &EX o5&, 600ng/keBETHEMOER. Bk, BI¥ L X
U0 MalR i< 2o >hi,
BiRERZESESLERCBVWT, BRICROLPGLAIC, X7 YHATUBREORBEIR
BRDSN, RHMEOHERRBURME. FEELLIUCABE RS, EMREE &I
B BMERBICH > Tco BLOMTRAELEOBES XUBTHR. BERLELONLFER
HEREEOHM. MEoREL, HECHFIROBBARILEN-Thh, HBLARAE LR
BELAITEMBECBHAMMORRSED SN, . RE,»CRMBERBcHIIT, S8
hEBALoNIP bbb -7z, BRCRBEOAEESIREZDSH, TOHOIROHETH
CRFPHRORBABED Sh i, BB TREERKFMBOERILS, AREBOIRICH LT
ML, BBLEBELER T - 2BIEBVW T, Bt FRoE{LB10mb LA
Eovohicidd,. FEEREELROZHEEMNICICED ohi, i, BB OBER,
BB RERFHEOZR/LB VTR RBO O 36k, MRCIEBOEHRGAER
B s 2BB o7 2600ng/kgTRICED SN, REROWMBARMBRED SN /iZ . 600
ng/kgBE DS 2E D E L iE, WNEBEOMITILRTHED - 7co REARKIL D40ng/keBE D 1 T
B ELRES S hE, MBI MRS RERGRRERSEYD 5 hi, BIRFKTLO
10mg/kegBEo2xtic B TR, HOIRCHEAKESBS oV B IKBERENLT, 200D
HECREERRD oW b ot PHEBEL2RAETOLOB L F150ng/keBOMRIL TR, BIE
EEERESEIE O LS L TRS 50k, Lng/keB ORI THMMIE & O BWE LR

10
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MELEORITEE. RERROU LA WK EOEMS. 150/ ke ORI THERELKED
BEKBEDOohT, MO TEE, LHBRB[E. UOARICABRFRBDL oA - 1o
uxm&%ummz&m Donll, ARKFHERBD ol d -7,

2., HEMREEH . _

1) HEMicRZ+RE (Table 18, Appendix 26)

(1) RRR B &L UZHER

RRZOng/keBF O IR ERVWTEHOLMERIL, RUCET M b HFRLE/LIREZ
Dol otc, ZRERS 10ng/kgBiRBFTH - oW, WRESUCHMOBHRLSTINITSD - 7o

(2) BEH. FREBIUERE
HEBRYHEBRERBE BT, A&, Eﬁﬁ%&UEﬁ%mﬂﬂﬁ&ﬁwaﬁ%ﬁL H
BRERED DNIED - Foo B

(3) HERB X CiFiRIM

HERE, HEEBIXUVERMERSEH L S1005TH » to X B, 150ng/keBF D 1L IZ 53
HERC2RBECLTVAYE, TOARRLSGOMOMRBBEIAMTLLP bABRICIRESED S
Nl edo, BLUHERRCS VARSI WD & MM L, HRVPMICOFRILE
LIRS SN d ot |

(4) s XUHERE

SBRECO VTR, BHOVWINOBYNC S BRERBO SN A b o e HEREIZOWT
b, RO BERCLESECH2VREREWALLEDLN 2 150mg/keB OIS L CHH3
HETRLRAFEE LAiing/keB0ILHEBS Shiit, ARKFENRELTREC. KBY
BoRSORBERRIZIERBTRBOONLED 50

2) FIERERIEZTHE

(1) M B X UEHE (Table 19, Appendix 27)
BRVERSSHO NN ) OBRHERK. FERN, HAR, k. BEHOKERS

VEHMEIHOAERBLUHEILE, VIR OHBREL<THERIENSED Sh¥. i

BOo—BREBECLRERIZDohAd 270

11
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(2) J4# (Tables 20, 21, Appendices 28, 29)
ARBRECOVWT, EBESHEBE S L U150ng/keBORINLRAD Shid., HRVEOR
BRERT3LBA0NIRFRBOO WAL -1 HBEFRVWTILORHMc BB O L
B oto HRERKE2VTH, WROBIAR., EWHIRERS 2 VWRBZEoHESBRIHY
ﬂﬁfﬂ&ﬂjmm%L&ﬁ%ﬁ&%&ﬁ?pqguﬂwmmmém%?\ﬁ%aﬁwu%ba
A N A

ERBLUER

1. REgsHHE

BigEOHHYL s, BRBLUBRCHT 3 BUBER SV Eh e oMl EL NS
AL 600mg/keBE IR D SNt 150mg/kell TOR TR, BRYEOBRE X2 E8HHELE
ASNBEALE. BOONEL >0 FHHLAKBYEE Ebh 3R OBBME IR X T
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REBMETIENTH - o

BRBICEROMBEACHESNEOGERBBTE N, » £ 5, R L AR
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OB TR oL FBEROHH., HEORECEY SN REEIRINES XU
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DVFNRLENERPHEML. TEAEROL/LR150ng/keTH O SBOS N, Jhb
ORBERFREARBRENZEMNLRBED oAbk, LEH-T, THEHE, BEBLIUVKOERE
RECABORLICHSFET. BREEEFRT 3B TRAV LU S A,

ULo#EERDP S, AV YTRVBDOS » bAORBEBSCLZERNFULBIERLUE
Bicooh, BIBBIUMBRCHT2EE LB O, BUERIMEE L & 150ng/ke/day
LHEEE N,

2. EMRAERM
HH B LB OEMECHT 3 HBRNEORSCXIHBIoWT, BIELAKEIELS
NBHEE~EEREEIBED Wb o fo £/, BHWORAEMEY 3i5BIcH L Th.
BERIBOHONED -
RES X CEROREIL O A% BAET LSS5 58 & 1M % o BSE U A,
WFRIZ bERBEOREEARRT ZFEENRRFITH 0T, BROBVE(LEEL LN,
DEORED >, BEHBYMO LS XCREYORE CHY 5 HE2600ng/ke/dayik 5
RE-THBHoY, MUYERIIHVTN &600mg/ke/dayE HEF S 720

B CHE ,

1) Canelli, Amer.j.Public Health, 64, 155(10974),

2) N.Inokuchi, R.Savamura, A.Hasegavwa and G.Urakubo, Eisei Kagaku, 24(1),49(1978).

3) B.G.Hammond, S.J.Barbee, T.lnoue, N.Ishida, G.J.Levinskas, M.V.stevens,
A.G.¥Yheeler and T.Cascieri, Environ.Health Persect., 69, 287(1986).

4) L.M.Allen, T.V.Briggle and C.D.Pfaffenberger, Drug Metab. Reviews,
13(3), 499(1982).

5) T.Cascieri, S.Barbee, B.Hammond, T.lnoue, N.Ishida and A.Wheeler, Toxicologist,
5,58(1985). |

6) i WA, " BHEEBRME S-EWHRERET, W BE, K BE &, MAEE,
WE, 1991, pp.267-293.

13

Study No. 95-047

-225-



0 0 0 0 0 (%) A311EIIOY
0 0 0 0 0 paIp jey} S[ewiue jo "oy
01 01 01 01 01 STewtue JO “Oj
009 | 08T oy 01 0 (34/3w) 8so(

150) SUIUEBIOS A}101X03 [E}UAMdO[EASP/BAI3ONPOIdal pue asop jeadal pauIquod
8y} UI PIOE DLJINUBADOST Y}IM A[[eJ0 Pajealj Syel ajew jo 8jed KJIje}Joy 1 @Iqe]

Study No. 85-047

-226—



Lv0-56 "oN Apnig

Table 2 Mortality rate of female rats treated orally with isocyanuric acid in the
combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 10 0 150 600
No. of animals 10 10 10 10 10
No. of animals that died 0 0 0 0 0
Yortality (%) 0 0 0 0 0
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Table 3

the combined repeat dose and reproductive/developmental toxicity screening test

Incidence of clinical signs of male rats treated orally with isocyanuric acid in

Clinical sign Dose (ng/ke) 0 10 40 150 600
Fate TK (Total) TK FP (Total) TK UC (Total) TK (Total) TK (Total)
No. of animals 10 (0 g8 2 A g 1 a» 10 a» 10 ao
Reddish urine 0o ® 00 ©® 00 @ 0 ©® 9 (@
Chromodacryorrhea ¢ O ¢ 0 1 0 @ 1 @ 0
Ptosis 0 (O 0 0 W 0. 0 1 @ 0
Alopecia o ® o0 ©® 00 ©® 1 ® 0 O
Loss of upper incisors 0 0 0 W 1 0 @ 0 (i)

TK
IC -
FP :

Xk

: Terminal kill

Animal with unsuccessful copulation
Failed to cause pregnancy, killed at the termination

: Significantly different from control at 1 % level of probability
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Table 4 Incidence of clinical signs of femalé rats treated orally with isocyanuric acid in

the combined repeat dose and reproductive/developmental toxicity screening test

Clinical sign Dose (mg/kg) 0 ’ 10 40 150 600
Fate TK (Total) TK NP (Total) TK UC KL (Total) TK KL (Total) TK (Total)
No. of animals 10 (10) 8 2 O 8 1 1 Qo g 1 a4 10 Ao
Emaciation : 0 O 0 ¢ W 6 0 0 O 6 0 O 4 @*
Reddish urine ()] 0 0 6 0 0 O 00 © 3 @
Decrease in locomotor activity/ , ' A
piloerection/hypothermia 0 0 0 O 0 0 0 W 0 0 O 1
Soiled fur V(1)) ¢ 0 6 ¢ ¢ W 0O 0 W 2 @
Alopecia/scabbing o @ 00 ® 000 ® 10 O 1 O
TK : Terminal kill
NP : Non-pregnant, killed on 26 days after copulation
UC : Animal with unsuccessful copulation
KL : Killed because all pups died after delivery
% : Significantly different from control at 5 % level of probability
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Body weights of male rats treated orally with isocyanuric acid in the

Table 5 combined
repeat dose and reproductive/developmental toxicity screening test
(.g
" Dose Days of treatment
(mg/kgd - e -
4 ’ Gain
1 8 15 22 28 - 36 43 44 1~44
0 343 376 408 435 463 480 503 505 163
+ 13 * 21 + 28 += 30 + 35 + 40 + 45 + 44 *= 33
ao aow ao 1o ao (10 1o (10> (1o
10 343 380 431 458 4380 511 525 528 185
+ 13 + 15 x 14 + 15 + 16 + 15 + 22 + 22 + 20
1o ao aom am (10 aom (1o 1o am
40 343 383 420 449 478 502 511 514 171
12 + 21 + 26 + 26 + 27 + 28 + 36 + 36 + 27
ao 10> (@R1)) aom 1o ao (1o o (10
150 343 385 ° 422 443 475 488 514 518 174
+ 11 11 * 19 + 26 + 27 + 36 + 40 * 42 + 34
(10) aom 1o (10 (102 o ao aom (10
600 344 358 391 402% 425%%x 453% 461 464% 120%%
£ 12 + 30 * 25 + 20 . + 18 + 25 + 30 + 33 += 27
(10> ao aom (10 1o (10 10 (1o (10

Each value

is expressed as meantS.D.
*® : Significantly different from control at 5%

and (number of animals examined).
level of probability

K : Significantly different from control at 1% level of probability
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Body weights of female rats treated orally with isocyanuric acid in the

Table 6
combined repeat dose and reproductive/developmental toxicity screening test
(g >
Dose Days of premating Days of pregnancy vDays of lactation
(mg kg - -—- - -
Gain Gain Gain .
1 8 15 1~15 0 7 14 20 0~20 0 4 0~4
0 223 246 265 43 271 311 353 451 180 330 345 15
+ 5 += 10 + 13 + 11 = 11 £ 11 + 12 * 16 = 10 +* 22 + 16 += 16
(o (o (10) (1o (100 aom (10 (o aow (10) 1§ t)) (10
10 223 240 . 258 36 265 302 344 436 171 316 336 21
= 5 + 10 + 11 + 10 + 16 + 13 + 15 + 18 + 12 + 24 += 17 + 17
aom (10) (10) 10 ( 8) ¢ 8 (8 ( 8 « 8 < 8) ¢ 8) ¢ 8)
40 222 247 263 41 273 314 358 456 ig2 338 359 i6
+ 5B + 9 + 11 += 8 + 7 £ 6 = 8 + 13 + 16 + 28 = 14 + 20
ao 10 (1o (1o Q=) C 9 (D D ) ( 8 ¢ 8)
150 223 245 262 39 274 308 346 432 157 343 350 4
+ 4 += 7 = 9 = 6 £ 13 + 10 + 15 + 34 + 31 + 18 + 16 + 10
(o Qo (1o 10) (10) €10 ao (10 1o aom ( 9 D
600 — 222 227 252 30 261 291 337 429 v 168 308 307 -2
+ 5 + 28 = 19 += 17 + 17 + 23 *+ 19 + 26 + 18 + 27 + 38 + 25
(10> (1o, (1o (1o (1o (ao ao am (1o (@41)) C10) ao

Each value is expressed as mean®S.D. and (number of animals available ).
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Table 7

Food consumption of male rats treated orally with
isocyanuric acid in the combined repeat dose and
reproductive/developmental toxicity screening test

(g/rat/day)
Dose Days of treatment
(mg/kg)
1 8 22 28 36 43
0 24 27 28 28 29 27
+= 2 + 4 = 3 = 3 += 3 + 2
QYD) (1 (10 (@ 3¢D) QD) ao
10 25 30 27 28 27 26
+ 2 + 2 =1 += 3 + 3 + 2
aom ao (o Qo aao 10>
40 25 28 27 27 24 26
= 3 + 3 + 2 + 2 += 8 + 4
(10> (1o « & {10 (1o (10
150 24 28 28 28 27 28
+ 2 x4 + 2 + 4 + 3 + 4
aaom 10) (aom 10 @Yt aom
600 18 24 24 24 28 27
+10 + 6 += 7 + 5 4+ 3. + 5
(10 $41)) (1o (1o (1o (1,

Each value is expressed as mean®tS.D. and C(number of animals examined).
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Table 8 Food consumption of female rats treated orally with isocyanuric acid in the
combined repeat dose and reproductive/developmental toxicity screening test

-~

(¢g/rat/day)
Dose Days of premating Days of pregnancy Days of lactation
(mg/kg) . - ———
1 8 0 7 14 20 0 3
0 18 20 20 25 28 23 14 52
+= 3 =3 + 3 + 3 += 3 + 3 +=10 + 8
1o (1o aom (10> a1 10 aom 1o
10 17 20 19 25 25 23 17 49
+ 3 += 3 += 2 += 3 + 3 + 4 +11 = 3
10 (10 ( 8 ¢ 8 C 8 « 8 ( 8 ( 8
40 17 21 20 26 : 27 25 15 49
+ 3 + 3 + 4 +'3 + 3 + 4 x=10 + 6
10 aaom « D « 9 (D « 8 « 9 ¢ 8
150 18 20 20 24 - 26 25 11 42
+ 3 + 4 = 2 * 3 =2 + 3 + 7 +12
(10 (1o aao 1o aom 1o ¢ D ¢ 9D
600 16 19 15 | 23 27 22 12 37
* 5 + 6 * 4 += 7 + 4 += 7 +11 22
aom 10) (1o (1o ao aao 10> 10

Each value is expressed

as meanktS.D.

‘and C(number of animals available).
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Table 9 - 2 Urinary findings of male rats treated orally with isocyanuric acid
in the combined repeat dose and reproductive/developmental toxicity screening test
Crystals
Dose No. of Erythrocytes Leukocytes . Mg Ca Ams Others
(mg/kg) animals — + ++ +t+ — + ++ +++ -+ tt ttt = 4+ = 4+ = 4+t i
0 10 10 10 1 4 4 1 10 10 10
10 10 10 9 1 2 2 5 1 10 10 10
40 10 10 10 4 4 2 10 10 6 3 1
150 10 10 10 13 5 1 10 10 5 3 2xx
600 10 7 1 i 1% 5 1 4%x 4 3 3 10 10 2 5 2 1%x%
Epithelial cells Casts Fat
Dose No. of Sq R S G H W globules
{mg/kg) animals — + ++ +++ — + ++ — + ++ - + - + = 4 + 44
0 10 1 8 1 10 10 10 10 10 10
10 10 1 4 5 10 10 10 10 10 10
40 10 1 9 10 10 10 10 10 10
150 10 9 1 10 10 10 10 10 10
600 10 10 i0 i0 10 10 10 10
— : Not observed; -+ : A few in some fields; ++ : A few in all fields; +++ : Many in all fields
Crystals Epithelial cells Casts
Mg(ammonium magnesium phosphate) Sq(squamous) G(granule)
Ca(calcium phosphate) R(round) H(hyaline)
Ans(amorphous) S(spindle) W(waxy)

Others(crystals considered to be the test substance precipitated from ur1ne)
* : Significantly different from control at 5% level of probability

Xk

Significantly different from control at 1% level of probability



Table 10 Hematological findings of male rats treated orally with isocyanuric acid
in the combined repeat dose and reproductive/developmental toxicity screening test
Dose No. of RBC Hb Ht MCV MCH MCHC Ret. WBC Plat. PT APTT
(mg/kg) animals (10%/pl) (g/dl) (%) (f1) (pg) (%) (%.) (10%/p1) (10*/u1) (sec)  (sec)
0 10 805 14.9 43.7 55 18.5 34.0 26 69 133 13.0 19.4
* 47 * 0.4 * 0.9 * 3 + 0.8 £ 0.4 £ 10 + 14 + 18 * 0.3 £ 1.5
10 10 806 14.9 43.9 54 18.5 33.9 26 71 131 13.3 18.5
+* 20 £ 0.8 %+ 1.3 + 2 + 0.9 * 0.5 + 7 + 16 * 15 * 0.4 * 0.8
40 10 821 15.0 44 .2 54 18.3 33.9 23 79 137 13.3 19.6
£ 29 + 0.5 % 1.4 2 £ 0.7 * 0.5 + 7 i 34 * 9 £ 0.3 % 0.6
150 10 804 15.0 44.0 55 18.6 34.0 21 59 136 13.2 19.4
I, + 28 + 0.4 * 1.0 + 1 +* 0.3 % 0.4 + 5 + 12 + 9 * 0,9 % 1.0
N , ,
(F6) 600 10 T52%*% 13.6%% 40 .5%%* 54 18.1 33.7 32 72 147 13.3 18.9
‘:I.’ t 32 * 0.5 £ 1.4 + 1 + 0.4 T 0.5 + 18 + 20 *+ 10 *x 0.2 * 0.8
Each v?lue is expressed as meant$S.D.
**¥ : Significantly different from control at 1% level of probability

Ly0-S6 "oN 4pnmig




Table 11 Blood biochemical findings of male rats treated orally with isocyanuric acid
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose No. of GOT GPT ALP ¥ -GTP T.P. Alb. A/G T-Cho. T.G.
(mg/kg) animals (IU/1) (1U/1) (1U/1) (1U/1) (g/dl) (gs/dl) (mg/dl) (mg/dl)
0 10 57 33 257 0.34 6.21 3.14 1.03 70 73
' + 5 + 5 + 68 +0.14 *£0.15 *0.12 *0.10 * 18 + 31
10 10 52 27%% 261 0.25 6.27 3.20 1.04 83 83
+ 4 + 3 + 47 +0.20 *0.24 +0.21 *0.12 + 17 + 40
40 10 50 27 %% 240 0.70 6.33 - 3.26 1.07 71 83
+ 4 + 3 + 50 +0.78 +0.17 +£0.16 * 0.08 + 10 + 34
150 10 53 28% 262 0.50 6.35 3.25 1.06 76 88
I + 10 + 5 + 57 + 0.43 +0.23 + 0.10 + 0.07 + 14 + 37
N ‘
o 600 10 55 27%* 254 0.68% 6.21 3.18 1.05 85 69
‘-ll\i * 7 + 5 + 38 £90.21 *0.26 *0.14 *0.10 % 11 + 30
! Dose No. of Glu. T-Bil. BUN Crea. Ca P ‘Na K Cl
(mg/kg) animals (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mEq/1l) (mEgq/l) {(mEaq/1l)
0 10 141 0.30 14.2 0.57 10.1 7.3 142.9 4.20 101
+ 14 +0.02 + 2.8 *0.05 * 0.3 % 0.4 * 0.9 *0.25 * 1
10 10 156% 0.28 13.8 0.57  10.2 7.2 142.4 4.38 101
" + 11 +0.03 * 1.4 +0.05 * 0.3 * 0.6 * 0.8 *0.22 + 1
=t
=
=2 40 10 151 0.28 12.0 0.57 10.3 7.5 143.0 4,13 101
= + 9 +0.02 + 1.0 -£x0.05 % 0.2 % 0.8 * 1.1 £0.19 = 1
@ 150 10 155 - 0.31 13.3 0.58 10.3 7.3 143.2 4.22 101
- + 17 +0.03 %+ 1.1 x0.05 * 0.3 * 0.7 £ 0.9 *0.31 *= 1
-
= 600 10 140 0.29 38.2%%  1.08%%  10.4 8.5 141.6% 4.46 100
+ 6 +0.04 *12.8 #£0.37 * 0.2 * 1.4 * 1.8 +0.44 * 1
Each value is expressed as mean*S.D.

* : Significantly different from control at 5% level of probability
#% . Significantly different from control at 1% level of probability
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Table 13 Incidence of necropsy findings of female rats treated orally with isoeyanuric acid in the combined
repeat dose and reproductive/developmental toxicity screening test

_ﬁﬁz;

L70-S6 ‘oN £pnig

Dose(mg/kg) 0 " 10 40 150 600
' Fate TK (D TK NP () TK UC XL (T) TK KL (D Tk (T
Organ : Findings Degree No. of animals 10 (10) 8 2 (10) 8 1 1 (10) g 1(10) 10 (10)
Stomach : Distention - 10 (10) 8 2 (10) 8 1 0 (9) 9 1(0) 10 (10)
+ 0 0 o0 0 (0 00 1t W 0 0 W o W
Kidney : Enlargement - 10 (10) 8 2 (10) § 1 1 (Q0) 9 10 o (0)
+ 0 ) ¢ 0 ) ¢ 0 0_) ¢ 0 ) 4] .
+ 070 0 070 o0 0 040 0 0 0) 6(10)**
Decoloration - 10 (10) 8 2(0) 8 1 t1(0) 9 1{(10)0 1 (1)
J 3km ) gkm 0 0 8km 0 gkm g}m"
rh 0 0 07 0 0 0 00 1
Adrenal : Decoloration - 10 (10) 8 2 (10 § 1 0 (9) 9 0 (9) 5 (5)
+ 0 ) 0 0 ) 0 0 1 ) 0 1 ) 2 )
+ 0700 0 0 40) 0 0 071y 0 0 1) 3 X5
Thymus : Atrophy - g (9) T 2 (® 38 1 0 (9) 9 1 (10 6 (6)
+ 1 @ 1 0 () 0 0 1 (1) 0 0 (0) 4 (4)
Skin  : Alopecia | - 0(10) 8 2(0) 8 1 1(10) 8 110 9 (@
+ 0 (0) 0 0 (0 0 0 0 (0 0 0 (0) 1 )

- 1 Negative; + : Slight: ++ : Moderate; +++ : Marked: TK : Terminal kill; NP : Non-pregnant; UC : Animal with unsuccessful
copulation; KL : Xilled because all pups died after delivery; T : Total

¥ : Significantly different from control at §% level of probability

%% . Significantly different from control at 1% level of probability
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Absolute and relative organ weights of male rats treated orally with isocyanuric acid

Table 14
in the combined repeat dose and reproductive/developmental toxicity screening test
Dose of ‘Brain Liver Kidney Spleen Heart Thymus Pitui. Adrenal Testis Epidid.
(mg/kg) animals {mg?> (g)
Absolute 0 10 2. 14 13. 68 3.01 0. 74 1. 48 0. 35 3 15.6 8 . 3.60 .45
+0.08 68 =+£0.34 +=0.09 £0.08 =£0.06 .9 2.2 .9 *0.26 *£0.17
10 10 2.10 T1ix 3. 36 0.79 1.48 0. 33 2 15. 6 .2 3.47 1. 37
*0.07 ° .33 =%£0.37 =*0.08 £0.06 £0.07 .0 2.0 2 *=0.24 %0.11
40 10 2. 07 . 35 3.06 0.81 1.58 0. 34 3 16. 3 .2 3. 40 1. 36
+ 0. 06 .47 *0.29 £0.11 +0.15 +0.08 .89 # 0.8 .5 +0.14 + 0. 09
150 10 2. 06 .76 3.12 0.78 1.48 0. 31 2 19.8 .4 3.41 1. 41
+0. 07 .48 *£0,15 £0.06 =*0.12 £0.08 .3 * 2.8 .5 £0.27 *£0.13
600 10 - 2.08 .08 4.62%% Q.83 1. 38 0. 28 3.6 17. 4 .1 3.32 1.32
+0.08 .62 *0.86 #£0.10 =%=0.11 *£0.07 .4 £ 2.7 .8 x0.24 #£0.10
Relative® 0 10 0. 45 2.82 0. 62 0. 16 0. 31 0. 07 6. 3.23 .18 0.75 0. 30
+0.03 *0.26 *0.03 £0.01 =*0.02 =£=0.02 £ 1. + 0.42 .19 #0.06 *0.04
10 10 0. 41 3. 09% 0. 66 0.186 Q. 29 0. 07 6. 3.29 . 46 D. 68 0. 27
+0.02 *£0.22 £0.08 =®=0.02 =#£0.02 =#£0.01 = 1. + 0.49 =% .27 £0.04 £0.02
40 10 Q.42 2.92 0.862 0.16 0. 32 0. 07 7. 3.33 . 88 0. 69 0.28
*0.03 #£0.19 *0.08 £0.01 £0.02 £0.02 % O. + 0,22 .55 +0.03 +£0.02
]
150 10 0.42 2.98 0. 63 0.18 0. 30 0. 06 7. 4, 02% 39 0.69 0. 28
+0.04 =£0.17 =#£0.05 #£0.02 =£=0.02 =£=£0.01 %= 1. 08.61 .64 £0.07 +£0.03
600 10 0.47 2. 71 1.04%% 0. 1%Kkx 0, 31 0. 07 7. 3. 95% 23x% Q.75 0. 30
+£0.03 =+£0.21 #£0.21 =£0.02 *0.02 #£0.02 £ 1. + 0.68 14 £0.07 +£0.03

Each value

is expressed as mean+*S.D.
@ : Relative organ weight per 100g body weight

¥ : Significantly different from control at 5%

% : Significantly diffecent from control at

1% level

of probability
of probability
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Table 15 Absolute and relative organ weights of female rats treated orally with isocyanuric acid
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose No. of B. W. Brain Liver Kidney Spleen Heart Thymus Thyr. Pitui. Adrenal
{mg/kg) animals (g) (gl (g) (g (g) (g (g) (mg) (mg) (mg)
Absolute 0 10 345 1.88 13. 83 1.89 0. 64 1.04 0. 20 25. 4 18. 6 73.8
' + 16 +0.06 * 1.19 #£0.13 =*£0.06 =*=0.08 =#0.06 % 3.5 =+ 2.0 %= 10.1
10 8. 336 1.90 14. 20 1.89 0. 64 1.01 0. 22 28.1 21.6 77.2
+ 17 *0.06 £ 1.22 *0.13 #*£0.08 *0.06 #£0.03 <+ 3.8 =+ 3.5 # 13.3
40 8 359 1. 94 14. 55 1. 83 0.71 1. 07 0. 26 30. 7% 189. 8 76. 5
+ 14 +0.05 % 1.10 =*=0.11 =#*0.10 #£0.09 =*0.06 * 3.2 =% 1.7 * 6.8
150 ] 350 1.91 13. 87 1.93 0. 66 1. 07 0.25 26. 2 22. D% 74.0
+ 16 *0.08 £ 1.46 *0.10 +£0.07 +£0.10 =£0.09 =+ 3.7 % 2.0 £ 10.0
600 10 307 1.88 12. 33 2. 97 0.63 0.98 0. 15 24.4 17.7 80. 9
+ 38 +0.09 * 2,00 *0.41 #*£0.13 #£0.17 =#*0.08 + 3.3 =+ 3.0 % 10.3
Relative® 0 10 348 0. 55 4. 04 0.55 0.18 0.30 - 0.06 7. 36 S.42 21.47
: + 16 +0.02 +0.32 +£0.04 *£0.02 +£0.02 +£0.02 x 0.90 * 0.64 * 3.28
10 8 336 .57 4,22 0. 86 0.19 0. 30 0. 08 8. 37 6. 39% 23. 02
+* 17 +£0.03 +0.28 *=0.04 =*£0.02 *£0.01 +0.02 £ 1.09 + 0.78 * 4.17
40 8 359 0. 54 4. 06 0. 51 0. 20 a. 30 0.07 8. 58 5. 46 21.36
+ 14 +0.03 *0.35 #£0.03 #£0.03 #£0.03 =#*0.02 = 0.96 £ 0.81 %= 2.17
150 8 350 0. 55 3. 96 0. 55 0.19 0.31 0.07 7.50 6. 31% 21.23
+ 16 *0.03 +£0.44 x£0.03 *£0.03 =#0.03 *0.02 * 1.28 * 0.89 x 3.45
600 10 307 0. 62% 4.02 0. 89%x 0.20 0. 32 0.05 7.94 5.76 26. 69%
+ 38 . x£0.06 *£0.44 £0.22 £0.03 *=0.02 £0.02 * 0.8l * 0.53 = 4.65

Each value is expressed as mean £S.D.

@ : Relative organ weight per 100g body weight

* : Significantly different from control at 5% level of probability
%% : Significantly different from control at 1% level of probability
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Table 15 - 2 Incidence of histopathological findings of male rats treated orally with isocyanuric acid in the combined

repeat dose and reproductive/developmental toxicity screening test

Ly0-§6 ‘ON 4£pmi§

Dose(mg/kg) O 10 40 150 600
ﬁgteof ST (D) K OFP (T) TR UC {T) TK (TY Tk ()
Organ . Findings Degree animals 10 (10) 8 2 (10) ] 1 {(10) 10 (10) 10 (10)
L : Mi lization, ¢ - 8 8 — 1 1 - 1 1 — — 10
ung ineralization, artery N 3 fz; - ! i } =} éu; = - g (%3}
Metaplasia, osseous - 8 8 - 2 2 - 1 1 —_ - 7
P . P -8 iz - 1@
A lation, foam cell - g g — 2 2 - 1 1 — —
ccumu n v + 1 £1; - 0 20‘ — 0 iﬂ; - - g {g;
Li : Microgranuloma - 6 § 1* 2 3 - 1 1 - —_ 6
ver icrog + 4 £4§ ] 0 $0; — 0 éﬂg - e 4 22;
‘Fib is, 1 - 10 (10 0 2 (2 — 1 1) — —_
ibrosis, capsule T g %0} 9, ¢ {1; -} {D; - = 18 (%g}
H lasia, bile duct - 1g (10 0 2 (2 - 1 - —_
yperplasia, bile duc : g (03 . ¢ {1; =} i%; - = 13 ({g}
H h - 10 (10 0 2 (2 — 1 — —
emorrhage N g (}03 9. ¢ {1; | i%; = = 18 (%3}
Pancreas: Proliferation, ductule N % ig} - % {i} - 6 2&; = = % zg}
St h: H lasia, , limitin idge - 9 ] —_ 2 2 — 1 i - — 16 (10
omac lyperpla squamous a g r N ] {13 = ¢ {0; -1 iﬁg - - g ((Ug
Urinary bladder : Hyperplgsia. mucosal epithelium : lg (%8; 3 % ({8} g é (%g} lg (%g; % sg;
Cellul infiltration, trophile, submucosa - 10 (10 8 2 (10 9 1.(10 10 0 9 9
ellular infiltra a, neutrop u N g (03 § & (0; 2 } (U; g (}0} : 51;
Testis : Atrophy, seminiferous tubule, focal N g {g; - 6 {5; - % 26{ = - 18 (%8}
Prostate: Cellular infiltration, lymphocyte, interstitium - 9 9 — 2 2 - 1 1 _ — 9 9
+ 1 513 - 0 &0; — 0 sﬂg —_ -— 1 51;
Pituitary : Cyst, Rathke's pouch, anterior lobe ; 18 (%8; - % 2%; - 6 26; - - % {g}
Adrenal : Vacuolization, zona fasciculata N ? (9) 3 g (10} % 6 (9) g (9) g (4)
. 0 dn 0 0 dw 00Xy el 1 de-
— : Not examiped; - : Negative; + 1 Slight; ++ Mo rate; TK : Terminal kill; FP : Failed to cause pregnancy, killed at the
lled at the termination; T : Total

termlnatlon, UC : Animal with unsuccessful cogulatxo

Significantly different from control level of probabxlxty
The organs of the heart, lung, liver, pancreas. stomach, intestine, kidney, urinary bladder, testis, epididymis, seminal vesicle, prostate,

pituitary, thyroid, parathyroid, adrenal thKnus, spleen, bone marrow, lymph node and braxn were examined from animals of the control and 600
ng/kg groups, and UC and FP animals. from an animal of the 150 mg/kg group, vhich had a macroscopic skin lesion, was also examined.
The liver with diaphragmatic nodule fron one animal was examined.
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Table 17 - 2 Incidence of histopathological findings of female rats treated orally with isocyanuric acid in the conmbined
repeat dose and reproductive/developmental ftoxicity screening test :

Dose{mg/kg) O 10 40 150 600

theo TK (T) TK NP (T) Tk UG KL (D) TK KL (T) Tk (T)

Organ : Findings Degree animals 10 (10) 8 2 (10) 8 1 1 (10) 9 1 (10) 10 (10)

Lun : Mineraslization, arter - 9 (9 - 2 (2 - 1 1 (2 — 1 1 10 (10
& d . RIS 0 () S S B () B B ¢V S ST

Metaplasia, osseous . - 10 (10 - 2 (2 - 1 1 2 — 1 1 8 8

? ' N1 S S NS ) B {1 B}
Accumulation, foam cell : g igg - % t%} - 6 2 E%; - ? sg} g Eg;

Liver : Degeneration, fatty, hepatocyte, periporlal - lg (10) g 5 (10) z 6 g (8) g 5 (10) g' (8)
. 0oy 6 0ok 0 0 1 X 0 0 kn  § X

is, - 10 0 7 2 ] 7 1 1 9 g 1
Necrosis, focal 10 (}ﬁ; 1ot 51; T {13 P ({g; g {g;
i - 10 0 7 i 3 8 1 i 0 6 1 7
Microgranuloma : g (%0; 71 fz; 8 11 (}0; 8ol {3} 13 (%g;
: i ) - 8 8 - 2 2 - 1 1 2 -— 1

Pancreas: Proliferation, ductule T s 22; g iﬂ} g B iﬂ} = ] &&; ? {g;
Hypertrophic foci, acinar cell : : lg (%8§ - % ig; - & % iﬁ; — & 26; g sg;

Stomach : Hyperplasia, squamous, forestomach : 13 (%g{ - 5 E%; - % & Eg; = ? i?} 13 (%3;
Erosion, glandular stomach o 18 ({3; = g 25; - é g 2%; - 6 éé; lg (%3;
Dilatation, gastric glandular lumen . g gg; - 6 s%; - % 6 i%} = % i%; 13 (%gg

i d : ) itheli - 10 (10 8 2 (10 8 1 1 (10 3 1 (10 6

Urinary bladder Hyperplasia, mucosal epithelium ; J ((03 3 ¢ ((03 5 i l ((Of 3 A (}ﬂ} 8 523'

Pituit : Cyst, Rathke’ h, teri lob - 9 9 - 2 2 — 1 1 2 —_ 1 (1 10 (10
ituitary ys a e’s pouc anterior lobe : ] 21; 2 {0; =} ! {0; - l iﬂ; g ((0}
Adrenal : Vacuolization, zona fasciculata : 13 (10} g % (10) g % : g (1) a g (9) g (6)
4 0 Xy 0 0dw 0 0 @dn o 0 1 Xe-

Hyperplasia, nodular, cortical cell .3 18 (%3; 8 . 6 (%g; 3 6 g {gg g % (}g; 18 (%8;

: , i - 8 8 ] 2 8 8 1 9
Thynus Atrophy, cortical : § ; ) 5 ; ) 8 1 8 fg) ; % 810) g fﬁ)
v+ g 2) g 0 X2 0 0 1 ‘() 0 0 490) 2 A5
. - 10 0) ? 2 [ 8 1 1 0 9 1 0 0
Hemorrhage : RS S S L SN S B SR (1S SR S 1 B RS T
Skin : Cellutar infiltration, neutrophile, focal N - - —_ — - —— = - — e — g- sg;
— : Not examined; - : Negative; + : Slight: ++ : Moderate; TIK : Terminal kill; NP : Noﬁ-pregnant; UC : Animal with unsuccessful
copulation; KL : Killed because all pups ﬁied after delivery; T : Total

The orﬁans of the heart, lung, liver, pancreas, stomach, intestine, kidney, urinary bladder, overy, uterus, vagina, mammary gland, pituitary,
thyroid, parathyroid, adrenal, thymus, spleen, bone marrow, lymph node and brain were examined from animals of the control and 600 mg/kg
grouxsl and NP, "UC and KL animals,

¥ . Animal with macroscopic skin lisions
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Table 1 8 Reproduction results of rats treated orally with isocyanuric acid in the comb{ned
repeat dose and reproductive/developmental toxicity screening test

Dose (mg/ke) O 10 W 150 500
No. of pairs mated 10 10 10 10 10
No. of pairs with successful copulation 10 10 9 10 10
Copulation index (%) : 100 100 50 | 100 100
Pairing days until copulation(days, Mean+S.D.) 2.0£0.9 2.2+1.2 2.7£0.9-  3.0%1.9 2.3%0.9
No. of pregnant females 10 8 9 10 10
Fertility index (%) 100 80 100 100 100
No. of corpora lutea (MeantS$.D.) 18.4+1.4  18.5+2.7  18.4+1.8  17.7+1.8  18.5%1.9
No. of implantation sites (Mean+S.D.) 17.8£1.8  17.4%¥1.3 17112  16.2+3.6  16.8+1.2
Implantation index (%, Mean+S.D.) 9.7+4.8  94.8+8.5  93.2+7.4  90.6%17.3  91.6+10.1
No. of pregnant females with parturition 10 8 9 10 10
Gestation length (days, Mean*S.D.) 22.5%0.5 22.9+0.4 22.9%0.6 22,4=0.5 22.7+0.5
No. of pregnant females with live pups - | 10 8 9 10 10
Gestation index (%) 100 - 100 100 100 100
No. of pregnants killed® 0 0 1 1 0
No. of pregnant females with live pups on day 4 10 8 8 9 10

(No. of pairs with successful copulation/No. of pairs mated) X100
Fertility index (No. of pregnant animals/No. of pairs with successful copulation) X100
Gestation index (No. of females with live pups/No. of living pregnant females) X100
a) : A1l pups died after delivery, killed during the study for pathological examination

Copulation index
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Table 18 Litter results of female rats treated orally with isocyanuri¢ acid in the
combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 10 40 150 600
No. of pups born 16.8+ 2.3 15.4% 1.2 16.1+ 1.3 4.1 5.2 15.4+£ 2.2
Delivery index % 94. 1+ 6.8 89.0+10.2 94. 3+ 6.2 88.1%25. 4 g91.6=10.2
No. of pups alive on day 0 of lactation
Total 16.6+ 2.2 14.8% 1.8 15.0% 2.3 11.8= 6.4 15.1£ 2.0
Male 8.6+ 2.8 6.6 2.4 9.0+ 2.8 5.8% 3.9 7.2= 2.4
Female 8.0+ 2.8 8.1 2.6 6.0+ 1.7 6.1+ 4.3 7.9+ 2.6
Live birth index (%) 898. 9+ 2.4 85.7+ 7.8 92.9+10.7 86.9+=30.8 898. 2= 4.1
Sex ratio (Male/Female) 1.10 0. 81 1.48 1. 04 0. 85
No. of pups alive on day 4 of lactation
Total . 16.5+% 2.2 14.8% 1.9 12.8+ 5.2 13.1+= 5.1 14.0x 1.7
Male 8.5+ 2.9 6.6+ 2.4 7.8 3.7 6.4+ 3.5 7.0+ 2.2
Female 8.0+ 2.8 8.1+ 2.8 5.0+ 2.7 6.7+ 3.9 7.0= 1.8
Viability index % 899.4+ 1.9 100 £ © 86.2+32. 8 99.4+ 1.9 93.3% 8.4
Body weight of live pups (g)
on day O
Male 7.0+ 0.4 7.6x 0.7 7.1+ 0.6 7.3+ 0.9 6.3+ 0.8
Female 6.8+ 0.6 7.0+ 0.7 6.7+ 0.4 6.8+ 0.8 6.6 0.7
on day 4 o :
Male 11.1% 1.8 11.9+ 2.3 11.5+ 1.7 12.0x 2.5 10.0+ 2.8
Female 10.7+ 1.8 1.3+ 2.2 11.2+ 1.6 11.3+ 2.4 9.8+ 2.1

(No. of pups born / No. of implantation sites)x100

Live birth index (No. of live pups on day 0 / No. of pups born)x100
Viability index (No. of live pups on day 4 / No. of live pups on day 0)x100
Sex ratic = Total No. of male pups / Total No. of female pups

Each value is expressed as Mean = SD.,except sex ratio

Delivery index

i
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Table 21 Incidence of visceral findings of rats treated orally with isocyanuric acid in the
combined repeat dose and reproductive/developmental toxicity screening test
Findings Dose (mg/kg) 0 10 40 150 600
Visceral  No. of pups examined 167 123 142 123 151
No. of pups with 0 0 0 0 0
visceral anomalies? (0) (0) (0) (0) (0)
No. of pups with 5 2 3 6 4
visceral variations® (3.1£4.5) (1.7£3.2 2.2%6.7) (4.2%8.3) (2.8+4.9
Visceral variations?®
Thymic remnant in neck 1 2 3 6 4 '
0.6£1.8 (1.7£3.2) 2.2%6.7 (4.2%8.3) (2.8%4.8)
Persistent left umbilical 3 0 0 0 0
artery 2.0+4.4 (0) (0) (¢ (0)
Dilatation of renal 1 0 0 0 0
pelvis (0.6%1.8 (0) - (0) (0) (0)

a

: No. of pups (Mean * S.D. of individual litter percentages)
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SIDS Initial Assessment Report

for

9th SIAM

(France, June 29-July 1, 1999)

Chemical Name: Isocyanuric acid
CAS No: 108-80-5
Sponsor Country: Japan

National SIDS Contact Point in Sponsor Country:
Mr. Kazuhide Ishikawa

Ministry of Foreign Affairs, Japan

HISTORY:
SIDS Testing Plan were reviewed in SIDS Review Process, where the following SIDS
Testing Plan was agreed:
no testing ( )
testing (X) Water solubility, Vapour pressure, Octanol/water partition coefficient,
Stability in water Biodegradation
Chronic toxicity to daphnia
Combined repeat dose and reproductive toxicity,
Chromosomal aberration test in vitro

Deadline for circulation: March 31, 1999 '
Date of Circulation: March 30, 1999 :
(To all National SIDS Contact Points and the OECD Secretariat)
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SIDS INITIAL ASSESSMENT PROFILE

CAS NO.  108-80-5

CHEMICAL NAME Isocyanuric acid

Structural formula
OYH YO
HN TNH

o]

RECOMMENDATIONS OF THE SPONSOR COUNTRY

The chemical is currently of low priority for further work.

SHORT SUMMARY WHICH SUPPORTS THE REASONS FOR THE
RECOMMENDATIONS )

Isocyanuric acid is not readily biodegradable (OECD 301C: 0% after 14-day) and stable in water.
Bioconcentration factor to fish is low (<0.5, in Carp for 6 weeks).

Toxicity of this chemical to aquatic organisms seems to be low because all toxicity data are higher than 32
mg/l (NOEC for reproduction of Daphnia magna). 48-ECsy for immobilisation of Daphnia magna was
1000 mg/l. For testing in fish, Medaka (Oryzias latipes), both 96-h LCs; and 14-day LCsy were more than
100 mg/l. For algal test (Selenastrum capricornutum), 72-h ECs; and 72-h NOEC were 620.0 mg/l and 62.5
mg/l, respectively. No data are available for effects on terrestrial organisms.

Isocyanuric acid is lowly toxic in acute toxicity studies. This chemical is considered to be slightly irritating
to eyes, but not to the skin. Several subchronic oral toxicity studies demonstrated renal damages, such as
dilatation of the renal tubules, necrosis or hyperplasia of the tubular epithelium, increased basophilic
tubules, neutrophilic infiltration, mineralization and fibrosis. These changes were probably caused by
crystal of this chemical in renal tubules. The mechanism of this renal toxicity is supported by the
toxicokinetics studies in animals and humans, showing that this chemical is quickly absorbed and excreted
to urine within a few hours as an unchanged form. NOAEL is considered to be 150 mg/kg/day. In a
developmental toxicity study, reduction of fetal body weights and crown/rump lengths was observed and
NOAEL was 200 mg/kg/day, but this most likely reflects toxicty to the dams. No reproductive toxicity was
observed (NOAEL: 600 mg/kg/day). A variety of in vitro and in vivo genotoxicity studies show this
chemical is not genotoxic. Two years studies of rats and mice indicate this chemical has no carcinogenic
potential.

The production volume is ca. 20,000 tons/year in Japan in 1995. This chemical is used as an intermediate of
chemical products in a closed system at industries. A generic fugacity model (Mackey level III) shows that
this chemical will be distributed mainly (99.9%) in water phase after it is discharged into water.

As for consumer exposure, this chemical is used in the form of chlorides for disinfection of water. In Japan,
trichloroisocyanurate is mainly used in swimming pool, and the average concentration of isocyanuric acid is
estimated as 50 to 100 pg/ml.

IF FURTHER WORK IS RECOMMENDED, SUMMARISE ITS NATURE
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FULL SIDS SUMMARY
CAS NO: 108-80-5 SPECIES PROTOCOL RESULTS
PHYSICAL-CHEMICAL
2.1  Melting Point 330°C
22 Boiling Point Decomposed
23 Density
24 Vapour Pressure OECD TG 104 <5.0x10%Paat25°C
25 Partition Coefficient OECD TG 107 <03
(Log Pow)
2.6 A Water Solubility OECD TG 105 2.7 g/L at25°C
B. pH
pKa
2.12 Oxidation: Reduction
Potential
ENVIRONMENTAL FATE AND
PATHWAY
311 Photodegradation
312 Stability in Water OECD TG 111 Stable at pH 4,7 and 9
pK, = 6.88, pK, = 11.40, pK; = 13.5
32 - Monitoring Data In surface water= not detected
In soil/sediment= not detected
33 Transport and Distribution Calculated Release:  100% to Water
(Fugacity Level III In Air 0.0 % '
type) In Water  99.6%
. ' In Sediment 0.0 %
In Soil 0.4 %
(local exposure) 0.19 mg/L. (Japan)
35 Biodegradation OECD 301C Not readily biodegradable 0% in 28 dayy{
37 Bioaccumulation OECD 305C BCF: <0.5
ECOTOXICOLOGY
4.1 Acute/Prolonged Toxicity to Oryzias latipes OECD TG 203 LCso(96hr) > 100 mg/l
Fish
LCso(14 d) > 100 mg/l
42 - Acute Toxicity to Aquatic Daphnia magna OECD TG 202 ECso(48hr): 1000 mg/l
Invertebrates
Daphnia
43 Toxicity to Aquatic Plants Selenastrum OECD TG 201 ECso(72hr) = 620 mg/l
e.g. Algae capricormnutum NOEC= 62.5 mg/l
452 Chronic Toxicity to Aquatic Daphnia magna OECD TG 202 ECs¢(21d, Repro)= 65.9 mg/
Invertebrates (Daphnia) NOEC= 32.0 mg/l
46.1 Toxicity to Soil Dwelling None
Organisms
462 Toxicity to Terrestrial Plants None
4.6.3 Toxicity to Other Non- None
Mammalian Terrestrial
Species (Including Birds)
222 UNEP Publications
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TOXICOLOGY

5.1.1 Acute Oral Toxicity
512 Acute Inhalation Toxicity

513 Acute Dermal Toxicity

521 Skin Irritation/Corrosion
522 Eye Irritation/Corrosion
54 Repeated Dose Toxicity
5.5 Genetic Toxicity In Vitro

A. Bacterial Test
(Gene mutation)

B. Non-Bacterial In Vitro Test
(Chromosomal aberrations)

5.6 Genetic Toxicity In Vivo

(Chromosomal aberrations)

5.7 Carcinogenicity

5.8 Toxicity to Reproduction

59 Developmental Toxicity/
Teratogenicity

5.11 Experience with Human
Exposure

Rat
Rat

Rabbit
Rabbit
Rabbit
Rat

S. typhimurium

Chinese hamster
CHL cells

Rat

Rat
Rat
Rabbit

Other (unknown)
Other (unknown)

Other (unknown)
FHSA test
FHSA test
OECD Combined

Other (unknown)
Japanese TG and
OECD TG 473

Other

Other
OECD combined
Other

Other
(Toxicokinetics)

LDSO =7700 mg/kg

Minimum toxic concentration
=612 mg/m®

LDso=> 7940 mg/kg
Not irritating

Slightly irritating
NOAEL = 150 mg/kg/day

- (With metabolic activation)
- (Without metabolic activation)

- (With metabolic activation)
- (Without metabolic activation)

Not carcinogenic
NOAEL = 600 mg/kg/day
NOAEL = 200 mg/kg/day

[Note] Data beyond SIDS requirements can be added if the items are relevant to the assessment of
the chemical, e.g. corrosiveness/irritation, carcinogenicity.
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SIDS INITIAL ASSESSMENT REPORT
1. IDENTITY
® OECD Name: Isocyanuric acid
® Synonym: sym-Triazine-2,4,6-triol, sym-Triazinetriol; normal Cyanuric acid,;
- 2,4,6-Trihydroxy-1,3,5-triazine;  Trihydroxycyanidine;  Tricyanic
acid, Isocyanuric acid;, Pseudocyanuric acid, 1,3,5-Triazine-
2,4,6(1H,3H,5H)-trione; 1,3,5-Triazine-2,4,6-triol; 1,3,5-
Triazinetriol; 1,3,5-Triazinetrione; Tricarbimide; Trihydroxy-1,3,5-
triazine
® CAS Number: 108-80-5
® Empirical Formula: C;H;N;0;
® Structural Formula:
0 § 0
HNTNH
0
® Degree of Punty: 99.7%
® Major Impurity: None
® Essential Additives: None
® Physical-chemical properties
® Melting Point: 330°C
® Vapour pressure; < 5.0 x 10° Paat 25 °C
® Water solubility: 2.7 g/L. '
<03

2.

2.1

® LogPow:

GENERAL INFORMATION ON EXPOSURE

Production and import

The production volume of isocyanuric acid in Japan is 20,000 tonnes/year in 1995,

2.2

Use pattern

All of 1socyanuric acid produced in Japan is used as intermediate of chemical products, and no
consumer use 1s reported.

2.3 Other information
None
3. ENVIRONMENT
224 UNEP Publications
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3.1 Environmental Exposure
3.1.1  General Discussion

Isocyanuric acid is not readily biodegradable (OECD 301C: 0 % after 14d) and stable in water. Direct
photodegradation is not expected because isocyanuric acid has not absorption band in UV and VIS
region.

Isocyanuric acid is low bioaccumulative (BCF < 0.5, Carp).

The potential environmental distributions of isocyanuric acid obtain from a generic Mackay level I
fugacity model is shown in Table 1. Parameters used for this model are shown as Annex to this
report. The results show that, if 1socyanuric acid is released into water, 1t is unlikely to be distributed
into other compartments. If isocyanuric acid is released into air and soil, it is hikely to be distributed
in other compartments. :

Table 1
Environmental distribution of isocyanuric acid
Using a generic level IIT fugacity model.

Compartment Release Release Release
100% to air 100% to water 100% to soil
Air 0.1% 0.0% 0.0%
Water 46.5 % 99.6 % 40.5 %
Soil 53.3 % 0.0% 593 %
Sediment 0.2% 0.4 % 02%

As this chemical is used in closed system as an intermediate of chemical products and is not
included in consumer products, its release to the énvironment may occur only from the production
cite.

3.1.2 Predicted Environmental Concentration

As isocyanuric acid is produced under the well-controlled closed system, amount of release to air
phase 1s negligibly small. The waste of isocyanuric acid from the production system is released to
water phase after treated its own wastewater treatment plant. Therefore, Predicted Environmental
Concentration (PEC) will be calculated only for the water environment.

a. Regional exposure

According to report from a Japanese manufacturer, 407.7 tonnes/year (measured) of isocyanuric acid
are released with 2.19 x 10%° L/iyear of effluent into river. Local Predicted Environmental
Concentration (PECi,.a) is calculated to be 0.186 mg/L as a worst case scenario, employing the
following calculation model and dilution factor of 100.

Amount of release (4.08 x 10' mg/y)
Volume of effluent (2.19 x 10'° L/y) x Dilution Factor (100)

3.2 Effects on the Environments

3.2.1 Effects on aquatic organisms
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Acute and chronic toxicity data of isocyanuric acid to aquatic organisms are summarized below
(Table 2). Toxicity of this chemical to aquatic organisms seems low because all toxicity data are
higher than 32 mg/l (NOEC of reproduction of Daphnia magna). Predicted No Effect Concentration
(PNEC) of this chemical was determined based mainly on the toxicity data obtained by the
Environment Agency of Japan through a GLP-laboratory. Toxicity data by different organizations
were few. As the lowest acute and chronic toxicity data, 96 h LCsy of Oryzias latipes and 21 d
NOEC (reproduction) of D. magna were used, respectively (Table 2). All toxicity in Table 2 were
calculated based on the nominal concentration as the measured concentrations were kept within 95
to 102 % of the nominal concentrations. '

The assessment factors of 100 were used to both acute and chronic toxicity data to determine
PNEC, according to the OECD Provisional Guidance for Initial Assessment of Aquatic Effects
(EXCH/MANUAL/96-4-5.DOC/May 1996), because chronic toxicity data for fish was absent.

From chronic toxicity data (21 d NOEC of Daphniay):
PNEC = 32/100 = 0.32 mg/l

Thus, PNEC of isocyanuric acid is 0.32 mg/l.

Table 2
Acute and chronic toxicity data of isocyanuric acid to aquatic organisms at different trophic levels.
The data were obtained by the Environmental Agency of Japan based on the OECD Test Guide
Lines. '

Species Endpoint Conc. Remarks
(mg/l)
Selenastrum capricornutum (algae) 1Bms 72 h EC50 620.0 a, 1)
‘ Bms. 72 h 62.5 c, 1),

NOEC

Daphnia magna (Water flea) Imm 48 h EC50 1000 a, 1),
Rep 21 dECS50 65.9 c, 1)
Rep 21 d NOEC 32.0 c,1),C

Oryzias latipes (fish, Medaka) Mor 96 h LC50 >100 a, 1), A
Mor 14 d LC50 > 100 a, 1)

Notes: Bms; biomass, Mor; mortality, Rep; reproduction, NR; not recorded.
A), C); the lowest values among the acute or chronic toxicity data of algae, Cladocera (water flea)
and fishes to determine PNEC of isocyanuric acid.

1) Toxicity data were obtained by the Environment Agency of Japan based on OECD Test

Guidelines and GLP.
3.2.2  Terrestrial effects
No data available

3.2.3  Other effects

No data available

33 Initial Assessment for the Environment
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Predicted No Effect Concentration (PNEC) of this chemical has been calculated as 0.32 mg/1.
PEC from Japanese local exposure scenario is 0.186 mg/l.
PEC;o..; / PNEC =0.186/0. 32 =0.58 <1

Therefore, it is currently considered of low potential risk for environments and low prionty for
further work.

4. HUMAN HEALTH
4.1 Human Exposure
4.1.1 Occupational exposure

Isocyanuric acid is produced in a closed system and used as an intermediate for organic chemicals.
The occupational exposure is expected through inhalation and the dermal route is assumed
negligible because this chemical is solid. As the atmospheric concentration in plant was not
measured, the maximum exposure level is estimated according to working schedules as follows. If
a single worker (body weight; 70 kg, respiratory volume; 1.25 m’/hr) is assigned to implement this
operation without protection, the highest daily intake (EHE) is calculated as 0.23 mg/kg/day as the
worst case. Practically, workers always wear protective gloves and respiratory protective
equipment (mask) during the operation.

Frequency Duration Working Maximum Maximum EHE

Times/day hr hr/day  Concentration — mg/kg/day
mg/m’
Bag Filling 80 0.08 6.5 2 0.23

EHE: Estimated Human Exposure

4.1.2 Consumer exposure

Chloroisocyanurates such as sodium dichloroisocyanurate, potassium dichloroisocyanurate, sodium
dichloroisocyanurate hydrate, potassium dichloroisocyanurate hydrate and trichloroisocyanuric acid
have been used in sterilizing water tank, swimming pool, bathing water, and kitchen. In water,
chloroisocyanurates are hydrolized to isocyanuric acid and hypochloric acid, that is the active agent
(Golaszewski & Seux: 1994). The antimicrobial activity of sodium dichloroisocyanurate was
evaluated against Gram negative bacteria such as E. coli or Salmonella typhimurium and against
some fungi (D'Auria, et al.: 1989).

It is considered that the potential for exposure to pool chemicals through swallowing water and/or
dermal absorption is quite high. Allen et al. (1982) reported cumulative recovery of isocyanuric
acid n the urine of swimmers, 20 hr after swimming, averaging 9.8 mg. As the worst case, high
performance athletes in training are known to spend up to 4 hr/day in the pool for 300 day/year and
are estimated to swallow up to 60 ml/hr of pool water (Datta: 1979). In Japan, trichloroisocyanurate
is mainly used in swimming pool and the average concentration of isocyanuric acid is estimated as
50 to 100 pg/ml. Based on this information, oral daily intake of isocyanuric acid for 60 kg b.w.
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person is calculated as 0.17 to 0.33 mg/kg/day. Continuous-dose automated in vitro dermal
absorption studies conducted with isocyanuric acid demonstrated minimal absorption through rat,
hairless guinea pig, human, and Test skin (Moody: 1993). Total cumulative absorption of
isocyanuric acid by 24 h in Test skin and human skin was 0.02 pg/cm? in both cases. As 1.5 m® of
body surface is estimated for 60 kg b.w. person, the daily intake through skin is calculated as 5
ug/kg/day as the maximum value.

4.1.3 Indirect exposure via the environment

As isocyanuric acid is persistent in water and low bioaccumulative, the exposure to the general
population via the environment would be possible through drinking water processed from surface
water and through fish which may accumulate this chemical.

The concentration in drinking water should be estimated to be equal to PEC calculated in Section
3.1, 1.e. 0.186 mg/l. The daily intake through drinking water is calculated as 6.20 x 10~ mg/kg/day
(2 /day, 60 kg b.w.).

Using the maximum bioconcentration factor of 0.5 obtained by tests, the concentration of this
chemical in fish can be calculated as follows:

PECsiq = 0.186 mg/l x 0.5 = 9.03 x 10”° mg/g-wet

As a daily intake of fish in Japan is estimated to be 90 g for 60 kg body weight person, a daily
intake of this chemical will be 1.40 x 10™* mg/kg/day.

4.2 Effects on Human Health
a) Acute toxicity

[SIDS data] Oral LDs, for isocyanuric acid was 7,700 mg/kg b.w. for rats. In inhalation study, the
minimum toxic concentration was reported to be 612 mg/m’ in rats. (Babayan and Aleksandryan:
1985) Dermal LDsy for isocyanuric acid was higher than 7940 mg/kg b.w. for rabbits
(Toxikologische Bewertung: 1993).

Other acute toxicity information including sodium isocyanurate are given in Table. In addition, it
is also reported that a single oral dosage of isocyanuric acid up to 10 g/kg was tolerated by rats and
daily dosage of 20 g/kg was tolerated by rabbits for periods up to 4 days (Hodge et al.: 1965). Based
on these data, isocyanuric acid is considered to be low toxic when administered as a single dose. .

Routes Strain Type Values
Isocyanic acid |
Oral Rats 1LDs, 7,700 mg/kg SIDS data, Ref.1
Mice LDsp 3,400 mg/kg Ref 1
Rabbits LDL, > 10 g/kg Ref 2
Inhalation Rats Other* 612 mg/m’ SIDS data, Ref'1
Dermal ' Rabbits LDs, > 7,940 mg/kg SIDS data, Ref 3
228 UNEP Publications
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Intravenous Rats LDsg > 100 mg/kg Ref 4
Mice LDs, > 500 mg/kg Ref 4

Sodium isocyanurate

Oral Rats LDs, >7,500 mgkg Ref4

Intravenous Cats LDsq 2,144 mg/kg Ref.5

Ref.1: Babayan & Aleksandryan: 1985, Ref 2: Toxicity Information: 1972, Ref.3: Toxikologische
Bewertung: 1993, Ref.4: Gigiena i Sanitariya: 1962, Ref.5: J Pharmacol Exp Ther: 1951, *:
Minimum toxic concentration

b) Irritation

Federal Hazardous Substances Act (FHSA) tests of isocyanuric acid were performed in rabbits. As
a result, isocyanuric acid slightly irritated to eyes but not to the skin (Hammond ez al.: 1986). As for
eye Irritation, there are two other data. Moderate eye irritation followed administration into the
rabbit eyes for 24 hr at 20 or 500 mg (Toxicity Information: 1972, Marhold: 1972). This chemical
is not listed in TUCLID labelling and classification.

Based on these data, this chemical is considered as a slightly irritant to eyes, but not to the skin.
¢) Sensitisation

There is no available data.

d) Repeated toxicity

[SIDS data] Oral toxicity study was performed in SD (Cy: CD) rats by an OECD combined repeat
dose and reproductive/developmental toxicity screening test. Isocyanuric acid was administered by
gavage at doses of 10, 40, 150 and 600 mg/kg/day for 45 days in males and from 14 days before
mating to day 3 of lactation in females. (MHW, Japan: 1997)

Isocyanuric acid induced toxic effects at 600 mg/kg in both sexes. Excretion of reddish urine was
evident. In addition, depression of body weight gain was observed in males. Urinalyses of males
revealed appearance of crystals, which is considered this chemical precipitated from urine, and
increases of erythrocytes and leukocytes. In hematological examination of males, significant
decreases in erythrocyte counts, hemoglobin concentrations and hematocrit values were observed.
In blood chemical examination of males, increases in urea nitrogen and creatinine, and a decrease of
sodium were revealed. In histopathological examination, dilatation of the renal tubules, necrosis or
hyperplasia of the tubular epithelium, increased basophilic tubules, neutrophilic infiltration,
mineralization and fibrosis in the kidney, hyperplasia of the mucosal epithelium in the urinary
bladder and vacuolization of the zona fasciculata in the adrenals were observed in both sexes. In
addition, the incidence of atrophic thymus also showed a tendency for increase in females.
Absolute and relative kidney weights and relative adrenal weights were increased in both sexes. As
no toxic sign was observed at doses of 150 mg/kg and the less, NOAEL was considered to be 150
mg/kg/day in both sexes.

Oral toxicity study of sodium isocyanurate for 90 days was performed in B6C3F1 mice at doses of
896, 1,792 and 5,375 ppm in drinking water. Sodium hippurate was used as a second control in order
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to have the sodium burden as the top concentration. Although an increase in water consumption in
both sexes and absolute and relative weights of ovaries in females were observed, these changes
- were considered due to the high sodium intake. Therefore, NOAEL was considered to be 5,375 ppm
(male: 1,994 mg/kg/day, female: 2,200mg/kg/day). (Hazleton: 1982)

Hodge et al. (1965) conducted oral toxicity study in rats and bedgle dogs, and skin and eye
application study in rabbits.

In first study, rats of the Rochester strain were maintained for 20 weeks on diets containing 0.8 %,
and 8 % sodium isocyanurate. As aresult, 14/20 males and 4/20 females died at 8 %, but no died at
0.8 %. Considerable decrease in body weight gain was observed at 8 %. Urine samples taken prior
to the start of feeding and again near termination of the study showed normal concentrations of
protein and sugar. In hematological examination no change was observed. There were no changes
in organ weights (thyroid, liver, brain, lungs, heart, etc.), except kidney weight, which increased at
8 % in females. In histologic study, dilatation of distal collecting tubules and ducts of Bellini, with
focal areas of epithelial proliferation were observed at 8 % in both sexes. Therefore, NOAEL was
considered to be 0.8 % (56 mg/kg/day).

In second study, groups of 3 dogs were maintained in diets of 0.8 % sodium isocyanurate for 6
months and 8 % for 2 years. In 0.8 % dogs, there were no changes in body weight gain, organ
weight, and sugar and protein in urine. In addition, hematological and histological changes were
not observed. In 8 % group, 2 dogs died after 16 and 21 months on the regimen. No change or
slight increase in body weights was observed. Periodic urinalyses gave normal trace values for
sugar and protein. In hematologic study, only a survival dog showed changes, which are low red
blood cell counts, hemoglobin values, and hematocrits. There was no change in organ weights
(thyroid, liver, brain, lungs, heart, etc.), except decrease in kidney weight of 2 dogs surviving more
than 20 months. In these dogs, there was gross evidence of kidney fibrosis. Sections revealed
numerous linear streaks of gray fibrous tissue extending from the papillary tip to the cortical
surface. Microscopically, similar changes were observed in the kidneys of all three dogs. The
collecting tubules were more uniformly and severely involved, but all portions of the nephron were
compressed by fibrosis. There were slight focal dilatation and epithelial proliferation in the ducts of
Bellini. In survival dog, focal areas of thyroid atrophy were found with lymphocytic infiltration,
but without evidence of hyperplasia. Therefore, NOAEL for 6 months study was considered to be
0.8 % (291 mg/kg/day) and LOAEL for 2 years study to be 8 % (2,912 mg/kg/day).

In skin application study, 5 ml of 0.8 % or 8 % aqueous suspension were administered to the skin of
albino rabbits 5 days/week for about 3 months, respectively. Urinalyses (sugar and protein) and
hematological study showed no changes. There were no irritation or other adverse effects on the
skin. In histological findings of liver and skin from treated and untreated area, no change was
observed at the termination of the study. In the kidneys of the rabbits treated with the 8 % sodium
isocyanurate suspension, slight dilation of the ducts of Bellini and mild tubular changes were found.
Therefore, NOAEL was considered to be 0.8 %.

In éye application studies, 0.1 ml of 0.8 % or 8 % aqueous suspension were administered to eye of
albino rabbits 5 days/week for about 3 months, respectively. Increase in body weight was observed
during the period of the study m all treated groups. No eye injury and irritation was caused.
Therefore, NOAEL was considered to be 8 %.

e) Reproductive/developmental toxicity

Reproductive toxicity
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[SIDS data] Oral toxicity study was performed in SD (Crj: CD) rats by an OECD combined
repeated dose and reproductive/developmental toxicity screening test. Isocyanuric acid was
administered by gavage at doses of 10, 40, 150 and 600 mg/kg/day for 45 days in males and from
14 days before mating to day 3 of lactation in females. (MHW, Japan: 1997)

The parental animals exhibited no alteration in reproductive parameters including the copulation
index, fertility index, gestation length, numbers of corpora lutea or implantation, implantation
index, gestation index, delivery index, and behavior at delivery and lactation. There were no
significant differences in offspring parameters including number of offspring or live offspring, the
sex ratio, live birth index, viability index and body weight. No external or visceral abnormalities
related to the test substance were detected in any of the offspring. Therefore, NOAEL for parents
and offsprings was considered to be 600 mg/kg/day.

Three-generation study was conducted. Sodium isocyanurate was given by drinking water at
concentrations of 400, 1,200 and 5,375 ppm to CD rats. Treatment was initiated at 36 days of age
and continued for a minimum of 100 days before mating. Weanlings from the F1 and F2 litters
were randomly selected as the next parents and continued on treatment for the additional 120 days.
- Selected litters and F3 offsprings were sacrificed 4 weeks after weaning, and organ weight
measurements and microscopic examination of tissues were carried out. (Wheeler ez al.: 1985)

No compound-related changes were observed in mortality, body weights, food consumption,
gestation length, litter size, pup survival to weaning, sex ratio, and pup weight. In pathological and
histological findings, epithelial hyperplasia with chronic cystitis was observed only in a few of
high-dose treated males in F2 offsprings, which were attributed to chronic irritation by the calculi in
the urinary bladder. However, this change is considered not to be due to reproductive toxicity of
this chemical. In other treated groups, there were no changes. Therefore, NOAEL for reproductive
toxicity was considered to be 5,375 ppm (approx. 370 mg/kg/day for male and 630 mg/kg/day for
female).

Male CD-1 mice were treated intraperitoneally at doses of sodium isocyanurate (125 and 250
mg/kg/day). As positive control, methyl methane sulfonate was used at dose of 50 mg/kg/day.
Males were mated with non-treated females. Although early resorptions were observed in females
mated with males treated with methyl methane sulfonate, any chemical-related effects were not
observed in females, mated with sodium isocyanurate treated males. Therefore, NOAEL was
considered to be 250 mg/kg/day. (FMC Corporation: 1972)

Developmental toxicity
[SIDS data] Pregnant Dutch belted rabbits were given sodium isocyanurate at doses of 50, 200 and

500 mg/kg/day by gavage during days 6-18 of gestation. (FMC Corporation, unpublished
observations)

Although slight decrease in body weight was observed in mid- and high-dose dams during the
treatment period, compensatory weight gains occurred after termination of treatment on day 18.
There were no compound related mortality or other adverse reactions in all treated dams. The mean
number of live fetus/dam and sex ratio was essentially comparable for all groups. Fetal body
weights and crown/rump lengths were reduced slightly in high-dose groups, compared to control.
These changes may have resulted from the slight manifestations of maternal toxicity that occurred
during treatment. There was no evidence of external or internal malformations or skeletal
anomalies. Therefore, NOAEL for developmental toxicity was considered to be 200 mg/kg/day.
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Sodium isocyanurate was administered at doses of 200, 1,000, and 5,000 mg/kg/day by oral gavage
to pregnant CD rats during days 6-15 of gestation. Sodium control groups received sodium
hippurate at dose of 1,118 and 5,590 mg/kg/day. (Industry ad hoc Committee for Isocyanurates:
1982)

There was no mortality in all treated groups. Although decrease in body weight and crown/rum
length, increase in post-implantation loss, incidence incomplete ossification were observed in
sodium control group, no treatment related effect on matemal appearance, behaviour and body
weight gain, and no teratogenic effect were observed in all groups treated with sodium isocyanurate.
Therefore, NOAEL for developmental toxicity was considered to be 5,000 mg/kg/day.

) Genetic toxicity

Bacternal test
[SIDS data] Isocyanuric acid was not mutagenic to S. fyphimurium TA1535, TA1537, TA9S,
TA100 with or without metabolic activation (Hayworth et al.: 1983).

Isocyanuric acid did not induce the bacteriophage Lambda in Escherichia coli K12 en VA UVRB
(NORSOLOR/APC: 1977).

Non-bacterial test in vitro

[SIDS data] In chromosomal aberration test in vitro, clastogenicity or polyploidy in CHL/IU cells
was not induced in the absence or presence of an exogenous metabolic activation system (MHW,
Japan: 1997).

In lymphoma assay, this chemical also showed negative result at up to a concentration of 2000
pug/ml in the TK locus of L5178Y mouse lymphoma cells (Industry ad hoc Committee for
Isocyanurates: 1981a). This chemical did not induce sister chromatid exchange in CHO cells
(Industry ad hoc committee for Isocyanurates: 1981b), and this negative result was confirmed on
human lymphoid cell line (LAZ-007) by Sobti ef al. (1981), although the concentration was very
low (2pg/ml). ’

in vivo Test ’
[SIDS data] In chromosomal aberration test in vivo, rats were killed 24 and 48 hr after
administration of sodium isocyanurate by gavage at single dosages up to 5000 mg/kg, and bone
marrow cells were collected and examined. As a result, this chemical did not induce chromosomal
aberrations in rat bone marrow cells (Hammond et al; 1985).

g) Carcinogenicity

CD rats were administered sodium isocyanurate in drinking water at concentrations of 400, 1,200,
2,400 or 5,375 ppm for 2 years. Estimated daily doses were indicated only for 2,400 and 5,375 ppm
(male: 154 and 371 mg/kg/day, female: 266 and 634 mg/kg/day, respectively). For a second
control, sodium hippurate was administered as the same amount of sodium as the highest dose.
Treatment-related mortality was observed mn some males of the highest dose group, which died
during the first 12 months of the study. This mortality was due to the development of calculi in the
urinary tract. In some males that died on test and in some that were sacrificed at 12 months, there
were pathologic changes, including hyperplasia, bleeding, and inflamed ureters, and renal tubular
nephrosis. Although slight tubular nephrosis was also observed in a few females of the highest dose
group during the first 12 months, these amimals did not exhibit bladder calculi. Inflammatory
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lesions in the heart were also apparent in some of the highest dose males that died early. There was
no evidence of a test article related carcinogenic effect. (Cascieri ez al.: 1985)

B6C3F1 mice were administered sodium isocyanurate in drinking water at concentrations of 100,
400, 1,200 and 5,375 ppm for 2 years. Apparently swollen enlarged abdomen was observed at the
highest dose groups, related to increase in water consumption. There were no effects on survival,
clinical pathology (except for urinary sodium), organ weight, gross and histopathology. There was
no evidence of a test article related carcinogenesis. (Industry Ad hoc Committee for Isocyanurates:
1986) '

h) Toxicodynamics/toxicokinetics

Toxicokinetics study of sodium isocyanurate was performed in rats and dogs, using [**C] sodium
isocyanurate. Administration was performed at 5 mg/kg by oral or intravenous route and at 500
mg/kg by oral route. At 5 mg/kg, this chemical was completely absorbed and largely eliminated in
urine, while at 500 mg/kg, this chemical was incompletely absorbed and largely eliminated in feces.
The elimination half-life was 30 to 60 min in rats and 1.5 to 2 hr in dogs after oral or intravenous
administration. In dogs, sodium isocyanurate distributed into an apparent volume of distribution of
0.7 L/kg, which is somewhat greater than total body water volume. Rats and dogs were also
administered unlabeled sodium isocyanurate orally at 5 mg/kg/day followed by the single exposure
of 5 mg/kg radiolabeled sodium isocyanurate on day 15. In rats, the remainder of radioactivity in
most tissues was below the level of detection 7 days after treatment for repeated dose administration
and for all sampling times for both single and repeated dose administration in dogs. As results of
repeated dose study, it was shown that isocyanurate did not bioaccumulate in tissues. There was no
evidence that isocyanurate was biodegraded, as only unchanged isocyanurate was found in excreta.
(Barbee et al.: 1983)

Toxicokinetics study by dermal route was performed, in which species was not indicated. After
dermal application, the **C-labelled substance is not detectable in the blood and < 0.01 % of the
administered dose 1s found in the urine. This result showed that isocyanuric acid was absorbed only
in very small quantities. (Toxikologische Bewertung: 1993)

.

1) Experience with human exposure

Toxicokinetics of 1socyanuric acid was investigated in S volunteers, who soaked in a swimming
pool for 120 minutes. As a result, the cumulative excretion of isocyanuric acid was 0.03-2.8 mg,
equivalent to 3.0-3.6 ml of pool water and the elimination half-life is calculated as 3 hr. On the
other hand, recovery of ingested isocyanuric acid was 98 % in urine. There was no correlation
between toxicokinetics and gamma glutamyl transpeptidase activity. (Allen et al.:.1982)

4.3 Initial Assessment for Human Health

Isocyanuric acid is lowly toxic in acute toxicity studies. This chemical is considered to be slightly
irritating to eyes, but not to the skin. Several subchronic oral toxicity studies demonstrated renal
damages, such as dilatation of the renal tubules, necrosis or hyperplasia of the tubular epithelium,
increased basophilic tubules, neutrophilic infiltration, mineralization and fibrosis. These changes
were probably caused by crystal of this chemical in renal tubules. The mechanism of this renal
toxicity is supported by the toxicokinetics studies in animals and humans, showing that this
chemical is quickly absorbed and excreted to urine within a few hours as an unchanged form.
NOAEL is considered to be 150 mg/kg/day. In a developmental toxicity study, reduction of fetal
body weights and crown/rump lengths was observed and NOAEL was 200 mg/kg/day, but this most
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likely reflects toxicty to the dams. No reproductive toxicity was observed (NOAEL: 600
mg/kg/day). A variety of in vitro and in vivo genotoxicity studies show this chemical is not
genotoxic. Two years studies of rats and mice indicate this chemical has no carcinogenic potential.
Occupational exposure

Isocyanuric acid is used in a closed system at industries and workers wear protective gloves and

respiratory protective equipment during the operation. Although the occupational exposure route is
expected as an inhalation in limited workers, there is no available data of the atmosphere
concentration. Based on the predicted high concentration and the possibility of exposure period,
the daily intake is calculated as 0.23 mg/kg/day as the worst case. Occupational risk is presumably
low because the margin of safety is 652.

Consumer exposure

Isocyanuric acid is used in the form of chlorides in sterilizing water tank, swimming pool, bathing
water, and kitchen. In Japan, trichloroisocyanurate is mainly used in swimming pool and the
average concentration of isocyanuric acid is estimated as 50 to 100 ug/ml. The exposure of high
performance athletes in training is expected through a swallow and skin absorption. The combined
daily intake 1s calculated as 0.34 mg/kg/day as the worst case. Consumer risk is presumably low
because the margin of safety is 441.

Indirect exposure via environment

As for indirect exposure via environment, PECj,ca of 0.186 mg/l from local exposure scenario was
used for the estimation. The daily intakes through drinking water and fish were calculated as 6.20 x
10° mg/kg/day and 1.40 x 10™* mg/kg/day, respectively.  Since the margin of safety is very large,
such as 2.42 x 10* for drinking water and 1.08 x 10° for fish, health risk via environment is
presumably low.

5. CONCLUSIONS AND RECOMMENDATIONS
5.1 Conclusions

Isocyanuric acid is not readily biodegradable (OECD 301C: 0 % after 14-d) and stable in water.
Bioaccumulation factor of this chemical is low (BCF < 0.5, Carp). PEC/PNEC ratio (0.186/0.32 =
0.58) is less than 1 based on the local exposure scenario in the Sponsor country. It is currently
considered of low potential risk to environments and low priority for further work. However,
relatively high PEC/PNEC value suggests necessity for assessment of this chemical to the river
ecosystem contaminated with this chemical.

Isocyanuric acid is moderately toxic in a repeated dose study (i.e. kidney) but not toxic in
reproductive toxicity study. In a developmental toxicity study, this chemical is toxic to dams,
which resulted in slight fetal toxicity (reduction of body weights and crown/rump lengths). This
chemical is neither genotoxic nor carcinogenic but slightly irritating to eyes. Occupational and
consumer risks are expected to be low because the margin of safety is 652 and 441, respectively.
As the margin of safety via indirect exposure is more than 10,000, it is currently considered of low
potential human risk and low priority for further work.

5.2 Recommendations
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Environment: Relatively high PEC (0.18 mg/l) and PEC/PNEC ratio (0.58) in the river
receiving the effluents from the production site.

Human health: No recommendation
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Appendix 1

Method for Prediction of Environmental Concentration of Pollutant in Surface Water

1. Predicted environmental concentration in the local environment (PECj41) with effluent

release into river

When decomposition, precipitation and vaporization of pollutant can be ignored, it is used that
simplified equation by complete mixing model shown with equation (1) to calculate predicted
environmental concentration in the local environment (PECjgcal) as for release effluent into river.

CoQ+CsQs
PEClocal (mg/L) = (1)
Q+Qs

1
Where
Co: Concentration of pollutant in upper stream of release point (mg/L)
Cs: Concentration of pollutant in effluent (mg/L)

Q: Flow rate of river (m3/day)
Qs: Flow rate of effluent released into river (m3/ day)

At the equation (1), when Co can be considered as 0, dilution factor of pollutant in the river (R) can
be shown with following equation.

R=Cs/C = (Q+Qs)/Qs ‘ @)

As the worst case, 1t is used to employ a flow rate at dry season as flow rate of river (Q). When flow
rate at dry season is indistinct, it is estimated using the following equation in Japan.

Flow rate at dry season = mean flow late /2.5 3)

2. Predicted environmental concentration in the local environment (PECjgca]) with effluent
release into sea '

For prediction of concentration of pollutant in the sea water with effluent, it is employed generally
Joseph-Sendnersymbol 146 ¥f “Times New Roman” ¥s 11’}s equation (4). This equation is one
of analytic solution led under the following conditions from diffusion equation.

1 It is adopted large area of sea or lake.

2 The flow rate of effluent and concentration of pollutant in the effluent are constant, and
distribution of concentration is able to regard as equilibrium state.

3 Effluent is distributed uniformly to vertical direction, and it spreads in a semicircle or
segment to horizontal direction.

4 Diffusion coefficient of pollutant at the sea is in proportion to distance from release point
of effluent. '

5 There 1s not any effect of tidal current.

6 Decomposition of pollutant can be ignored.
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Qs 1 1 ‘
Cx)=(Cs-C@) (Q-exp (- === (- - —))) + C(1) 4)
dp x r
Where
C (x): Concentration of pollutant at distance x (m) from release point
Cs: Concentration of pollutant in effluent
C (r): Concentration of pollutant at distance r (m) from release point
Qs: Flow rate of effluent (m3/day)
: Opening angle of seacoast (rad.)
d: Thickness of diffusion layer (m)
P: Diffusion velocity (m/day) (1.0 0.5 cm/sec)
When C(x) is 0 at r = and density stratification i1s ignored for simplification, Joseph-

Sendnersymbol 146 ¥f “Times New Roman” ¥s 11’}s equation (4) is simplified to equation (5)

Qs
C (x) = Cs (1- exp (- -r---r-v-- ) )
dpx

Because of Qs/ d p x << 1 except vicinity of release point, dilution factor' in distance x from release
point R(x) can be shown with equation (6).

R(x) = Cs/C(x) = d p x/Qs (6)

When it is employed following parameters in equation (6) as default, dilution factor R can be shown
with equation (7).

P =1 cm/sec (860 m/day)

=3.14

d=10m

x = 1000 m

R =2.7 107/Qs 7

Qs: volume of effluent (m3/day)
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REVISED OECD HPV FORM 1

SIDS DOSSIER
ON THE HPV PHASE 5 CHEMICAL

Isocyanuric acid

CAS No. 108-80-5

Sponsor Country: Japan

DATE: March 15, 1999.
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OECD SIDS
CONTENTS
Sids Profile
Sids Summary
1. General Information
1.01 Substance Information
* A. Cas-Number
B. Name (Iupac-Name)
* C. Name (Oecd Name)
+D. Cas Descriptor
E. Einecs-Number
F. Molecular Formula
* G. Structural Formula
H. Substance Group
I. Substance Remark
J. Molecular Weight
1.02 Oecd Information
A. Sponsor Country
B. Lead Organisation
C. Name Of Responder (Company)
1.1 General Substance Information
A. Type Of Substance
B. Physical State
C. Punty
1.2 Synonyms
1.3 Impurities
14 Additives
1.5  * Quantity
1.6 Labelling And Classification (Use And/Or Transportation)
1.7  * Use Pattern
: A. General Use Pattern
B. Uses In Consumer Products
1.8  Occupational Exposure Limit Value
1.9  * Sources Of Exposure
1.10 Additional Remarks
A. Options Of Disposal
B. Other Remarks.
2. Physical-Chemical Data
2.1  * Melting Point
22  *Boiling Point
23  t Density (Relative Density)
24  * Vapour Pressure
2.5  *Partition Coefficient N-Octanol/Water
2.6 * Water Solubility

A. Solubility
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B. Ph Value, Pka Value

27 Flash Point (Liquids)

2.8 Auto Flammability (Solid/Gases)

2.9 Flammability

2.10  Explosive Properties

211 Oxidising Properties

2.12 1 Oxidation: Reduction Potential

2.13 Additional Remarks .
A. Partition Co-Efficient Between Soil/Sediment And Water (Kd)
B. Other Remarks

3. Environmental Fate And Pathways

3.1 “Stability
3.1.1 * Photodegradation
3.1.2 * Stability In Water
3.13 Stability In Soil
3.2  * Monitoring Data (Environment) ,
33  * Transport And Distribution Between Environmental Compartments Including
Estimated Environmental Concentrations And Distribution Pathways
33.1 Transport
332 Theoretical Distribution (Fugacity Calculation)
3.4 Mode Of Degradation In Actual Use
3.5  * Biodegradation
3.6 Bod-5, Cod Or Ratio Bod-5/Cod
37 Bioaccumulation
3.8 Additional Remarks
A. Sewage Treatment
B. Other

4. Ecotoxiéity

41  * Acute/Prolonged Toxicity To Fish
42 Acute Toxicity To Aquatic Invertebrates
* A. Daphnia
B. Other Aquatic Organisms
43  * Toxicity To Aquatic Plants E.G., Algae
44 Toxicity To Bacteria
45 Chrontc Toxicity To Aquatic Organisms
451 Chronic Toxicity To Fish _
452 (*) Chronic Toxicity To Aquatic Invertebrates
(E.G., Daphnia Reproduction)
4.6 Toxicity To Terrestrial Organisms
46.1 Toxicity To Soil Dwelling Organisms
462 Toxicity To Terrestrial Plants
463 Toxicity To Other Non-Mammalian Terrestrial Species
(Including Birds)
4.7 Biological Effects Monitoring (Including Biomagnification)
4.8 Biotransformation And Kinetics
49 Additional Remarks
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5. Toxicity

51  * Acute Toxicity
511 Acute Oral Toxicity
512 Acute Inhalation Toxicity
513 Acute Dermal Toxicity
514 Acute Toxicity By Other Routes Of Administration
52 Corrosiveness/Irritation
521 Skin Irritation/Corrosion
522 Eye Irritation/Corrosion
53 Skin Sensitisation
54 = *Repeated Dose Toxicity
55  * Genetic Toxicity In Vitro
A. Bactenal Test
B. Non-Bacterial In Vitro Test
5.6 * Genetic Toxicity In Vivo
57 Carcinogenicity
5.8  *Toxicity To Reproduction
59  * Developmental Toxicity / Teratogenicity
5.10 Other Relevant Information
A. Specific Toxicities (Neurotoxicity, Immunotoxicity Etc.)
B. Toxicodynamics, Toxicokinetics
5.11 *Experience With Human Exposure

6. References
Appendix-1

Note: *; Data Elements In The Sids
t; Data Elements Specially Required For Inorganic Chemicals
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SIDS PROFILE
1.01 A CAS No. 108-80-5
1.01C. CHEMICAL NAME Isocyanuric acid
(OECD Name)
1.01 D. CAS DESCRIPTOR
1.01G STRUCTURAL FORMULA o \ o
HN\[(NH
o
OTHER CHEMICAL
IDENTITY INFORMATION
1.5 QUANTITY 20,000 tonnes/year in Japan
1.7 USE PATTERN Intermediate in closed system.
1.9 SOURCES AND LEVELS OF | 407.7 tonnes/year
EXPOSURE Release into river
ISSUES FOR | SIDS testing required:
DISCUSSION Water solubility, Vapour pressure, Octanol/water partition coefficient,
(IDENTIFY Stability in water, Biodegradation,
IF ANY) ’ Chronic toxicity to daphnia,
Combined repeat dose and reproductive toxicity,
Chromosomal aberration test in vitro
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OECD SIDS
SIDSSUMMARY
CAS NO: 108-80-5
> - -]
g | 2 Tlg | 2 |%
s | A s |gg| 8 | €3
g 8 a, B g £| 8 | w38
-5 = O Q ay
LE &3] ] 1] 51 = o
= O O O | w2 | < | &
STUDY YN Y/N Y/N YN Y/N Y/N Y/N
PHYSICAL-CHEMICAL DATA
21 Melting Point Y N N Y N Y N
22 Boiling Point Y N N Y N Y N
23 Density N N
24 Vapour Pressure N Y
2.5 Partition Coefficient N Y
26 Water Solubility N Y
pH and pKa values N N
2.12 Oxidation: Reduction potential N ‘N
OTHER P/C STUDIES RECEIVED
ENVIRONMENTAL FATE and PATHWAY
3.1.1 Photodegradation N N
312 Stability in water N Y
32 Monitoring data N N
33 Transport and Distribution N N
© 35 Biodegradation N Y.
OTHER ENV FATE STUDIES RECEIVED
ECOTOXICITY
4.1 Acute toxicity to Fish Y N N Y N N Y
42 Acute toxicity to Daphnia Y N N Y N N Y
43 Toxicity to Algae N Y
452 Chronic toxicity to Daphnia N Y
4.6.1 Toxicity to Soil dwelling organisms N N N
462 Toxicity to Terrestrial plants N N’
4.6.3 Toxicity to Birds N N
OTHER ECOTOXICITY STUDIES RECEIVED
TOXICITY
5.1.1 Acute Oral Y N N Y N Y N
5.12 Acute Inhalation Y N N Y N Y N
513 Acute Dermal Y N N Y N Y N
54 Repeated Dose Y N Y Y N Y Y
55 Genetic Toxicity in vifro
. Gene mutation Y N N Y N Y N
. Chromosomal aberration N Y
5.6 Genetic Toxicity in vivo Y N N Y N Y N
5.8 Reproduction Toxicity Y N Y Y N Y Y
5.9 Development / Teratogenicity Y N Y Y N - Y N
5.11 Human experience Y N N Y N Y N
OTHER TOXICITY STUDIES RECEIVED Y N N Y N Y N
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1. GENERAL INFORMATION
1.01  SUBSTANCE INFORMATION
*A. CAS number 108-80-5
B. Name (TUPAC name)
*C. Name (OECD name) Isocyanunc acid
1D. CAS Descriptor
E. EINECS-Number 203-618-0

F. Molecular Formula CGH;N;0;

*G. Structural Formula
o N o)
HN\”/NH
o]
H. Substance Group
\
| Substance Remark

J. Molecular Weight 129.08
1.02 OECD INFORMATION

A. Sponser Country: Japan
B. Lead Organisation:

Name of Lead Organisation: Ministry of Health and Welfare (MHW)
Ministry of International Trade and Industry (MITI)
Environmental Agency (EA)
Ministry of Labour (MOL)

Contact person: Mr. Kazuhide Ishikawa
Second Intemational Organization Division
Economic International Bureau

Ministry of Foreign Affairs
Address:
Street: 2-2-1 Kasumigaseki, Chiyoda-ku, Tokyo 100 Japan
Tel: 81-3-3581-0018
Fax: 81-3-3503-3136
C. Name of responder

Same as above contact person
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1.1 GENERAL SUBSTANCE INFORMATION

A. Type of Substance
element [ |; inorganic[ J; natural substanc [ |; organic[X];
organometallic [ ]; petroleum product [ ]

'B. Physical State (az 20°C and 1.013 hPa)
gaseous [ ]; liquid [ ]; solid [X]

C. Purity 99.7 %

1.2 SYNONYMS _ .
sym-Triazine-2,4,6-triol, sym-Triazinetriol, normal Cyanuric
acid; 2,4,6-Trihydroxy-1,3,5-triazine;  Trihydroxycyanidine;
Tricyanic  acid; Pseudocyanuric  acid;, 1,3,5-Triazine-
2,4,6(1H,3H,5H)-trione; 1,3,5-Triazine-2,4,6~triol; 1,3,5-
Triazinetriol; 1,3,5-Triazinetrione; Tricarbimide; Trihydroxy-
1,3,5-triazine

1.3 IMPURITIES
None

14 ADDITIVES
None

*1.5 QUANTITY

Remarks: 20,000 tonnes/year
Reference: MITI, Japan

1.6 LABELLING AND CLASSIFICATION
None

*1.7 USE PATTERN

A. General

Type of Use: Category:
main Intermediate
industrial Intermediate in closed system
use Intermediate for various chemicals
Remarks: None
Reference: MITI, Japan
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1.8 OCCUPATIONAL EXPOSURE LIMIT
None
*1.9 SOURCES OF EXPOSURE
In Japan, isocyanuric acid is produced in 2 companies.
Source: Media of release: River
Quantities per media:  407.7 tonnes/year
Remarks: ‘
Reference: MITI, Japan
2. PHYSICAL-CHEMICAL DATA
*2.1 MELTING POINT
Value: 330°C
Decomposition: Yes [X] No[ ] Ambiguous| |
Sublimation: Yes [ ] No [X] Ambiguous| ]
Method:
GLP: Yes[] No[X] ?[1]
Remarks:
Reference: Organic Chemical Dictionary
*2.2  BOILING POINT
Value: not measurable
Pressure:
Decomposition: Yes[ ] No[X] Ambiguous]| ]
Method:
GLP: Yes{] No[X} ?[]
Remarks:
Reference: MITI, Japan
*2.4  VAPOUR PRESSURE
Value: <5.0x10°Pa
Temperature: 25°C
Method: calculated [ ]; measured [X]
OECD TG 104
GLP: "Yes[X] No[] ?[]
Test substance: purity:  99.9%
Remarks:
Reference: MITI, Japan
*2.5  PARTITION COEFFICIENT log; Pow
Log Pow: <03
Temperature: 25°C
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Method: * calculated [ ]; measured [X]
OECD TG 107 HPLC method
GLP: Yes[X] No[] ?[]
Test substance: purity: 99.9 %
Remarks:
Reference: MITI, Japan
*2,6  WATER SOLUBILITY
A. Solubility
Value: 2.7¢gl
Temperature: 25°C
Description: Miscible [ }; Of very high solubility [X]; Soluble [ ]; Slightly
soluble | ], Of low solubility [ }; Of very low solubility [ ]; Not
soluble [ ]
Method: OECD TG 105
GLP: Yes[X] No[] ?[]
Test substance: purity: 99.9 %
Remarks:
Reference: MITI, Japan
B. pH Value, pKa Value
Value: pK; =6.88
pK,=11.40
pK; =13.50
Reference: Merck Index
3. ENVIRONMENTAL FATE AND PATHWAYS
3.1 STABILITY )
*3.1.2 STABILITY IN WATER
Type: Abiotic (hydrolysis) [X]; biotic (sediment)[ ]
Half life: Stable n pH 4, 7, 9 at 25 °C
Method: OECD TG 111
GLP: Yes[X] No[] ?[]
Test substance: purity: 99.9 %
Remarks:
Reference: MITI, Japan
*3.2

MONITORING DATA (ENVIRONMENTAL)

(a)

Type of Measurement:
Media:

Results:

Background [ |; At contaminated site [ ]; Other [X]
Surface water (lake)
ND (Detection limits: 0.002 mg/l) in 3 areas in Japan as of 1983
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Remarks: ND: Not detected _ »
Reference: Chemicals in the environment, EA, Japan (1984)
®) |
Type of Measurement:  Background [ |; At contaminated site [ ]; Other [X]
Media: Surface water (estuary)
Results: ND (Detection limits: 0.004 mg/l) in 1 area in Japan as of 1983
Remarks: ND: Not detected :
Reference: Chemicals in the environment, EA, Japan (1984)
© -
Type of Measurement:  Background [ ]; At contaminated site [ ]; Other [X]
Media: Surface water (sea) ‘
Results: ND (Detection limits: 0.002 - 0.004 mg/l) in 6 areas in Japan as
. of 1983
Remarks: ND: Not detected ‘
Reference: Chemicals in the environment, EA, Japan (1984)
@ |
Type of Measurement:  Background [ ]; At contaminated site [ ]; Other [X]
Media: Sediment (lake)
Results: ND (Detection limits: 0.12 - 0.24 mg/kg-dry) in 3 areas in Japan
‘as of 1983
Remarks: ND: Not detected
Reference: Chemicals in the environment, EA, Japan (1984)
@)
Type of Measurement: ~ Background [ ], At contaminated site [ ]; Other [X]
Media: Sediment (estuary)
Results: ND (Detection limit: 0.09 mg/kg-dry) in 1 area in Japan as of
1983
Remarks: ND: Not detected
Reference: Chemicals in the environment, EA, Japan (1984)
@ | .
Type of Measurement:  Background [ ]; At contaminated site [ ]; Other [X]
Media: Sediment (sea)
Results: ND (Detection limit: 0.025 - 0.15 mg/kg-dry) in 6 areas in Japan
as of 1983
Remarks: ND: Not detected
Reference: Chemicals in the environment, EA, Japan (1984)
33 TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL
' COMPARTMENTS INCLUDING ESTIMATED ENVIRONMENTAL
CONCENTRATIONS AND DISTRIBUTION
*3.3.2 THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)
Media: Air-biota [ ]; Air-biota-sediment-soil-water [X]; Soil-biota [ ];
Water-air [ ], Water-biota [ ]; Water-soil [ |; Other | ]
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Method: Fugacity level I[]; Fugacity level I [ ]; Fugacity level I [X];
Fugacity level IV | ]; Other (calculation) [ ]; - Other
(measurement)[ ] ~
Results:
Compartment | Release Release Release
100% to air | 100% to water | 100% to soil
Air 0.1% 0.0% 0.0 %
Water 46.5 % 99.6 % 40.5 %
Soil 53.3 % 0.0 % 59.3 %
Sediment 0.2% 0.4 % 0.2%
Remarks: Appendix 1
Reference: MITL Japan
*3.5 BIODEGRADATION
Type: aerobic [X]; anaerobic [ ]
Inoculum: adapted [ ]; non-adapted [X];
Concentration of the chemical: related to COD [ ]; DOC [ ]; test substance [X]
Medium: water [X]; water-sediment [ ]; soil [ |; sewage treatment [ ]
Degradation: 0 % by BOD after 14 days
7.8 % by TOC after 14 days
5.3 % by HPLC after 14 days _
Results: readily biodeg. [ ]; inherently biodeg. [ ]; under test condition
no biodegradation observed [X], other [ ]
Method: OECD TG 301C
GLP: Yes[X] No{] ?[1
Test substance: purity: 99.9 %
Reference: MITI, Japan
3.7 BIOACCUMULATION
Species: Carp (Cyprinus carpio)
Exposure period: 6 weeks
Temperature: 25°C
Concentration: 1) 10 mg/L
@  1mgl
BCF: 1) <0.1
) <05
Method: OECD TG 305C
Type of test: calculated [ ]; measured [X]
static[ |; semi-static| |; flow-through[X]; other(e.g. field test)[ |
GLP: Yes[X] No[] 7]
Test substance: purity: 99.9 %
Remarks:
Reference: MITL, Japan
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4, ECOTOXICITY
*4.1  ACUTE/PROLONGED TOXICITY TO FISH
(a Type of test: static [ ]; semi-static [X]; flow-through [ |; other (e.g. field test) |
] open-system [X]; closed-system | ]

Species: Oryzias latipes (Himedaka)

Exposure period: 9% h

Results: LCsg (96h) > 100 mg/1

Analytical monitoring:  Yes [X] No[ ] ?[ ]

Method: OECD TG 203 (1992)

GLP: Yes[X] No[] ?[ ]

Test substance: As prescribed by 1.1 - 1.4, purity: 99.7 %

Remarks: Groups of 10 Himedaka were exposed to the nominal
concentrations of 6.25, 12.5, 25, 50 and 100 mg/l and laboratory
water control. Solubilizer was not used. Concentrations of the
test substance were kept close to the nominal concentrations
(99.5 to 103 %).

Reference: Environment Agency of Japan (1996)

(b) Type of test: static | ]; semi-static| ]; flow-through [X]; other (e.g. field test) [ ]
open-system [X]; closed-system [ ]

Species: Oryzias latipes (Himedaka)

Exposure period: 14d

Results: LCso (14d) > 100 mg/l

Analytical monitoring; Yes[X] No[] ?[]

Method: OECD TG 203 (1992)

GLP: Yes[X] No[] ?[]

Test substance: As prescribed by 1.1 - 1.4, purity: 99.7 %

Remarks: Groups of 10 Himedaka were exposed to the nominal
concentrations of 10, 32 and 100 mg/l and laboratory water
control. Solubilizer was not used. Concentrations of the test
substance were kept close to the nominal concentrations

, throughout the 14-d test (99 to 102 %).

Reference: Environment Agency of Japan (1996)

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES
*A. Daphnia

Type of test: static [X]; semi-static [ ]; flow-through [ |; other(e.g. field test)[ ];
open-system [X]; closed-system [ ]

Species: Daphnia magna. )

Exposure period: 48 h

Results: ECsp (48h)= 1000 mg/1

Analytical monitoring:  Yes [X] No[ ] ?[1

Method: OECD TG 202

GLP: Yes[X] No[] ?]]

Test substance: As prescribed by 1.1 - 1.4, purity: 99.7 %
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Remarks:
Reference:

*4.3

4.4

4.5
45.1

(*)4.5.2

20 daphnids (4 replicates; 5 organisms per replicate) were
exposed to measured concentrations of 100, 180, 320, 580 and
1000 mg/l and laboratory water control. Solubilizer was not used.
Concentrations of the test substance were kept close to the
nominal concentrations throughout the 48-h test (99.2 to 103.0
%).

Environment Agency of Japan (1996)

TOXICITY TO AQUATIC PLANTS, e.g. algae

Species: Selenastrum capricornutum ATCC 22662

Endpoint: Biomass [X]; Growthrate []; Other [ ]

Exposure period: 72h

Results: Biomass ECs, (72h) = 620 mg/l
(Endpoint) NOEC = 62.5 mg/l

Analytical monitoring:  Yes[X] No[] ?[]

Method: OECD TG 201 (1984)
open-system [ |; closed-system [X]

GLP: Yes[X] No[ ] ?[]

Test substance: As prescribed by 1.1 - 1.4, purity: 99.7 %

Remarks: Static test. The ECs, value for biomass was calculated based on
the measured concentrations of the nominal concentrations 62.5,
125, 250, 500 and 1000 mg/l. No solubilizer was used.
Concentrations of the test substance were kept close to the
nominal concentrations throughout the 72-h test (98 to 105 %).

Reference: Environment Agency of Japan (1996)

TOXICITY TO BACTERIA

No data

CHRONIC TOXICITY TO AQUATIC ORGANISMS

CHRONIC TOXICITY TO FISH

CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

Type of test:

Species:
Endpoint:
Exposure period:
Results:

Analytical monitoring;
Method:

GLP:

Test substance:
Remarks:

static [ |; semi-static [X]; flow-through [ |; other (e.g. field test) |
]; open-system [X]; closed-system [ ]

Daphnia magna -

Mortality [ ]; Reproduction rate [X]; Other [X]

21d

Reproduction rate: ECs (21 d) = 65.9 mg/l

(Endpoint) NOEC =32.0 mg/l

Yes[X] No[] ?[]

" OECD TG 202(1984)

Yes[X] No[] ?[]

As prescribed by 1.1 - 1.4, purity: 99.7 %

40 daphnids (4 replicate; 10 daphnids per replicate) were exposed
to the nominal concentrations of 1.0, 3.2, 10, 32 and 100 mg/l and
laboratory ~ water  control  (dechlornated tap  water).
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Concentrations of the test substance were kept close to the
nominal concentrations throughout the 21-d test (95 to 103 %).
The test water was renewaled every 2 or 3 days.

Reference: Environment Agency of Japan (1996)
4.6 TOXICITY TO TERRESTRIAL ORGANISMS
461 TOXICITY TO SOIL DWELLING ORGANISMS
No data
4.,6.2 TOXICITY TO TERRESTRIAL PLANTS
No data
4,63 TOXICITY TO OTHER NON MAMMALIAN  TERRESTRIAL SPECIES
(INCLUDING AVIAN) '
No data
4.7 BIOLOGICAL EFFECTS MONITORING (INCLUDING BIOMAGNIFICATION)
No data
4.8 BIOTRANSFORMATION AND KINETICS
No data
4.9 ADDITIONAL REMARKS
None
5. TOXICITY
*5.1 ACUTE TOXICITY
5.1.1 ACUTE ORAL TOXICITY
(a) Type: IDo[ }; LDioo [ J; LDso [X]; LDL, [ ]; Other[ ]
Species/strain: Rats/albino
Value: 7,700 mg/kg b.w.
Method: Other
GLP: Yes[ ] No[X] ?[ ]
Test substance: purity: unknown
Remarks:
Reference: Babayan & Aleksandryan: 1985
(b) Type: LDy [ 1, LD1wo[ I, LDso [X]; LDLo [ ]; Other[ ]
Species/strain: Rats
Value: > 7,500 mg/kg b.w.
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Method: Other
GLP: Yes[ ] No[X] ?7[ ]
Test substance: Sodium isocyanurate, purity: unknown
Remarks:
Reference: Gigiena i Sanitariya: 1962
(c) Type: LDy [ ]; LDyoo [ ]; LDso [X]; LDLo [ ]; Other[ ]
Species/strain: Mice
Value: 3,400 mg/kg b.w.
Method: - Other
GLP: Yes[ ] No[X] ?[ ]
Test substance: purity: unknown
Remarks: .
Reference: Babayan & Aleksandryan: 1985
(d) Type: LDo[ ]; LDy [ }; LDso [ ]; LDL, [X]; Other[ ]
Species/strain: Rabbits
Value: > 10 g/lkg b.w.
Method: Other
GLP: Yes[ ] No[X] 71 ]
Test substance: purity: unknown
Remarks:
Reference: Toxicity Information: 1972
5.1.2 ACUTE INHALATION TOXICITY

5.1.3

5.14

Type:
Species/strain:
Exposure time:

LCo[ 1; LCioo[ I; LCso[ ]; LCLo [ 1; Other [X]
Rats
not indicated

Value: 612 mg/m’

Method: Other

GLP: Yes[ ] No[X] ?[ ]

Test substance: As an aerosol, purity: unknown’
Remarks: Minimum toxic concentration
Reference: Babayan & Aleksandryan: 1985
ACUTE DERMAL TOXICITY

Type: LDo [ ]; LDwoo [ 1; IDso [X]; LDLo [ ]; Other[ ]
Species/strain: Rabbits

Value: > 7,940 mg/kg b.w.

Method: Other

GLP: Yes[ ] No[X] 7] ]

Test substance: purity: unknown

Remarks:

Reference: Toxikologische Bewertung: 1993

ACUTE TOXICITY, OTHER ROUTES OF ADMINISTRATION

Type:
Species/strain:

LDo[ ]; LDyoo [ ]; LDso [X]; LDLg [ ]; Other[ ]
Rats
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Route of Administration: 1m.[ ]; 1.p.[ ]; r.v. [X]; infusion [ ]; s.c. [ ]; other[ ]
Exposure time:

Value: > 100 mg/kg b.w.

Method: Other

GLP: Yes[ ] No [X] ?[ ]

Test substance: purity: unknown

Remarks: :

Reference: Gigiena i Sanitariya: 1962

Type: LDy [ ]; LDyoo [ 1, LDso [X]; LDLo [ ]; Other[ ]
Species/strain: Mice ’

Route of Administration: im.[ ]; 1.p.[ ]; 1.v. [X]; infusion | |; s.c. [ ]; other [ ]
Exposure time:

Value: > 500 mg/kg b.w.

Method: Other

GLP: Yes[ ] No[X] ?7[ ]

Test substance: purity: unknown

Remarks:

Reference: Gigiena i Sanitariya: 1962

Type LD()[ ], LDIOO[ ], LD50 [X], LDL()[ ], Other[ ]
Species/strain: Cats

Route of Administration:
Exposure time:

Value:

Method:

GLP:

Test substance:
Remarks:

Reference:

tm. [ ]; 1p. [ I; 1v. [X]; infusion [ ];s.c.[ ]; other [ ]

2,144 mg/kg b.w.

Other

Yes[ ] No[X] ?2[ ]

Sodium isocyanurate, purity: unknown

J. Pharmacol. Exp. Ther.: 1951

52 CORROSIVENESS/IRRITATION
5.2.1 SKIN IRRITATION/CORROSION
Species/strain: Rabbits , :
Results: Highly corrosive [ ]; Corrosive [ 1; Highly imitating [ ];
Irnitating [ ]; Moderate irritating [ 1; Slightly irritating [ ]; Not
irritating [X]
Classification: Highly corrosive (causes severe bumns). [ ]; Corrosive (causes
burns)[ ]; Irmtating [ ]; Not irmitating [ ]
Method: Federal Hazardous Substances Act (FHSA) tests
GLP: Yes[ ] No[X] ?[ ]
Test substance: purity: unknown
Remarks:
Reference: Hammond et al.: 1986
5.2.2 EYE IRRITATION/CORROSION
(a) Species/strain: Rabbits
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Results: Highly corrosive [ ]; Corrosive [ ]; Highly imitating [ ];
Irnitating [ ]; Moderate irmitating [ ]; Shightly irritating [X]; Not
irritating [ ]
Classification: Irmitating [ ]; Not 1mtat1ng [ 1; Risk of serious damage to eyes [ ]
Method: Federal Hazardous Substances Act (FHSA) tests
GLP: Yes[ ] No[X] ?[ ]
Test substance: purity: unknown
Remarks:
Reference: Hammond et al.: 1986
(b) Species/strain:. Rabbits
Results: Highly corrosive [ ]; Corrosive [ [, Highly imtating [ ];
Irritating [ ]; Moderate irmitating [X]; Slightly irritating [ ]; Not
iritating [ ]
Classification: Imtating [ ]; Not irritating [ ]; Risk of serious damage to eyes | ]
Method: Rinsed with water
GLP: Yes[ ] No[X] ?[ ]
Test substance: purity: unknown '
Remarks: Administration into the eye at 20 mg/24 hr
Reference: Toxicity Information: 1972
(c) Species/strain: Rabbits
Results: Highly corrosive [ ]; Corrosive [ ]; Highly imritating [ ];
Irmitating [ ]; Moderate rritating [X]; Slightly irritating [ ]; Not
imitating [ ]
Classification: Imritating [ ]; Not irritating [ ]; Risk of serious damage to eyes [ ]
Method: Standard Draize test
GLP: Yes[ ] No[X] ?[ ]
Test substance: purity: unknown
Remarks: Administration into the eye at 500 mg/24 hr
Reference: Marhold: 1972
5.3 SKIN SENSITISATION
No data
*54  REPEATED DOSE TOXICITY
(a) Species/strain: Rats/Cyj: CD (SD)
Sex: Female [ ]; Male[ ]; Male/Female [X]; No data[ ]
Route of Administration: Oral (by gavage)
Exposure period: Male: 44 days
Female: From 14 days before mating to day 3 of lactation
Frequency of treatment: Daily
Post exposure observation period:
Dose: 0, 10, 40, 150, 600 mg/kg/day
Control group: Yes [X]; No[ ]; Nodata[ ]; Sesame oil
' o Concurrent no treatment| ]; Concurrent vehicle[X];Historical[ ]
NOAEL: 150 mg/kg/day
LOAEL: 600 mg/kg/day
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(b)

Results:

Method:

GLP:
Test substance:
Reference:

Species/strain:

Sex:

Route of Administration:
Exposure period:
Frequency of treatment:

Isocyanuric acid indicated toxic effects at 600 mg/kg in both
sexes. Excretion of reddish urine was evident. In addition,
depression of body weight gain was observed in males.
Urinalyses of males revealed appearance of crystals, which is
considered this chemical precipitated from urine, and increases
of erythrocytes and leukocytes. In hematological examination
of males, significant decreases in erythrocyte counts,
hemoglobin concentrations and hematocrit values were
observed. In blood chemical examination of males, increases in
urea nitrogen and creatinine, and a decrease of sodium were
revealed. In histopathological examination, dilatation of the
renal tubules, necrosis or hyperplasia of the tubular epithelium,
increased  basophilic  tubules, neutrophilic infiltration,
mineralization and fibrosis in the kidney, hyperplasia of the
mucosal epithelium in the urinary bladder and vacuolization of
the zona fasciculata in the adrenals were observed in both sexes.
In addition, the incidence of atrophic thymus also showed a
tendency for increase in females. Absolute and relative kidney
weights and relative adrenal weights were increased in both
sexes.

OECD Combined Repeat Dose and Reproductive/
Developmental Toxicity Screening Test

Yes[X] No[ ]1?[1

purity: 99.8 %

MHW, Japan: 1997

Rats/Rochester strain (Wistar-derived) :
Female [ ]; Male[ ]; Male/Female {X]; No data[ ]
Oral (in diet)

20 weeks

Daily

Post exposure observation period:

Dose:
Control group:

NOAEL:
LOAEL:
Results:

Method:

GLP:

Test substance:
Reference:

0, 0.8, 8 % (calculated daily dose: 0, 56, 560 mg/kg)

Yes [X]; No[ ], Nodata| T;

Concurrent no treatment| ];Concurrent vehicle[X]; Historical[ ]
0.8 % (56 mg/kg/day)

8 % (560 mg/kg/day)

14/20 males and 4/20 females died at 8 %, but no died at 0.8 %.
Considerable decrease in body weight gain was observed at 8 %.
Urine samples taken prior to the start of feeding and again near
termination of the study showed normal concentrations of
protein and sugar. In hematological examination no change was
observed. There were no changes in organ weights (thyroid,
liver, brain, lungs, heart, etc.), expect for kidney weight, which
increased at 8 % in females. In histologic study, dilatation of
distal collecting tubules and dusts of Bellini, with focal areas of
epithelial proliferation were observed at 8 % in both sexes.
Other

Yes[ ] No[X] 7] ]

Sodium isocyanurate, purity: unknown

Hodge et al.: 1965
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©

(d)

©

Species/strain: Mice/B6C3F1

Sex: " Female [ ]; Male[ ]; Male/Female [X]; No data| ]
Route of Administration: Oral (in drinking water)

Exposure period: 90 days

Frequency of treatment: Daily
Post exposure observation period:

Dose: , 896, 1,792, 5,375 ppm
Control group: Yes [X]; No[ ]; Nodata[ |;
Concurrent no treatment[X];Concurrent vehicle[X];Historical[ ]
NOAEL: 5,375 ppm (male: 1,994 mg/kg/day, female:
2,200mg/kg/day)
LOAEL:
Results: Although increase in water consumption in both sexes and

absolute and relative weights of ovaries in females were
observed, these changes were considered due to the hlgh sodium
content. No adverse effect was observed.

Method: Other

GLP: Yes[X] No[ ] ?[ ]

Test substance: Sodium 1socyanurate, purity: unknown

Remarks: Sodium hippurate was used as a second control in order to have
the sodium burden as the top concentration.

Reference: Hazleton U.S.: 1982

Species/strain: Dogs/Beagle

Sex: Female [ ]; Male [ ]; Male/Female [X] Nodata[ ]

Route of Administration: Oral (in diet)

Exposure period: 6 months

Frequency of treatment: Daily
Post exposure observation period:

Dose: 0 (vehicle), 0.8 % (calculated daily dose: 291 mg/kg)
Control group: Yes[ ]; No [X]; Nodata[ ];
Concurrent no treatment| ]; Concurrent vehicle[ J; Hlstorlcal[ ]
NOAEL: 0.8 % (291 mg/kg/day)
LOAEL:
Results: There were no changes in body weight gain, organ weight, and

sugar and protein in urine. In addition, hematological and
histological changes were not observed.

Method: Other

GLP: Yes[ ] No[X] ?[ ]

Test substance: " Sodium isocyanurate, purity: unknown

Reference: Hodge et al.: 1965

Species/strain: Dogs/Beagle

Sex: . Female [ ]; Male [ ]; Male/Female [X]; No data| ]
Route of Administration: Oral (in diet)

Exposure period: 2 years

Frequency of treatment: Daily
Post exposure observation period:

Dose: 8 % (calculated daily dose: 2,912 mg/kg)
Control group: Yes[ ]; No[X]; Nodata[ ;
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®

- NOAEL:
LOAEL:
Results:

Concurrent no treatment| ]; Concurrent vehicle[ ]; Historical[ ]

8 % (2912 mg/kg/day)

Two of three dogs died after 16 and 21 months on the regimen,
respectively. No change or slight increase in body weights was
observed. Periodic urinalyses gave normal trace values for sugar
and protein. In hematologic study, only a survival dog showed
changes, which are low red blood cell counts, hemoglobin
values, and hematocrits. There was no change in organ weights
(thyroid, liver, brain, lungs, heart, etc.), expect for decrease in
kidney weight of two dogs surviving more than 20 months. In

. these dogs, there was gross evidence of kidney fibrosis. Sections

Method:

GLP:

Test substance:
Reference:

Species/strain:

Sex:

Route of Administration:
Exposure period:
Frequency of treatment:

revealed numerous linear streaks of gray fibrous tissue
extending from the papillary tip -to the cortical surface.
Microscopically, similar changes were observed in the kidneys
of all three dogs. The collecting tubules were more uniformly
and severely involved, but all portions of the nephron were
compressed by fibrosis. There were slight focal dilatation and
epithelial proliferation in the ducts of Bellini. In survival dog,
focal areas of thyroid atrophy were found with lymphocytic
infiltration, but without evidence of hyperplasia.

Other

Yes[ ] No[X] ?[ ]

Sodium isocyanurate, purity: unknown

Hodge et al.: 1965

Rabbits/Albino

Female [ ]; Male[ }; Male/Female [X]; No data[ ]
Dermal

Approx. 3 months .
5 days/week

Post exposure observation period:

Dose: 5 ml] of 0.8 % or 8 % aqueous suspension

Control group: Yes[ ]; No[X]; Nodata| ];

Concurrent no treatment| ]; Concurrent vehicle[ ]; Historical[ ]
NOAEL: 0.8%

LOAEL: 8%

Results: - Urinalyses (sugar and protein) and hematological study showed
no change. There were no irritation or other adverse effects on
the skin. In histological findings of liver and skin from treated
and untreated area, no change was observed at the termination of
the study. In the kidneys of the rabbits treated with the 8 %
isocyanurate suspension, slight dilatation of the ducts of Bellini

. and mild tubular changes were found.

Method: Other

GLP: Yes[ ] No[X] ?[ ]

Test substance: Sodium isocyanurate, purity: unknown

Reference: Hodge et al.: 1965

(g) Species/strain: Rabbits/Albino
Sex: Female[ ], Male[ ]; Male/Female [X]; No data[ ]
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*5.5

Route of Administration: Eye application

Exposure period:

Frequency of treatment:

Approx. 3 months
5 days/week

Post exposure observation period:

Dose:
Control group:

NOAEL:
LOAEL:
Results:

Method:

GLP:

Test substance:
Reference:

0.1 ml of 0.8 % or 8 % aqueous suspension

Yes[X]; No[ ]; Nodata[ ];

Concurrent no treatment[X]; Concurrent vehicle[ ];Historical] ]
0.8%

8%

Increase in body weight was observed during the period of the
study in all treated groups. No eye injury was caused and no eye
irritation was observed in rabbits treated with an 8 % aqueous
suspension of the_sodium salt.

Other

Yes[ ] No[X] ?[ ]

Sodium isocyanurate, purity: unknown

Hodge et al.: 1965

GENETIC TOXICITY IN VITRO

BACTERIAL TEST

Type:
System of testing:
Concentration:

Metabolic activation:

So:
Results:

Method:

GLP:

Test substance:
Remarks:
Reference:

Type:
System of testing:

Concentration:

Metabolic activation:

Results:

Ames test

Salmonella typhimurium TA1535, TA1537, TA98, TA100
100 to 1000 pg/plate

With [ ]; Without[ ]; With and Without [X]; No data | ]
Hamster liver - Arochlor 1254

With metabolic activation:
Without metabolic activation:

Cytotoxicity conc:

Precipitation conc:

Genotoxic effects: + 7 -
With metabolic activation: [1171I1X]
Without metabolic activation: [ ] [ ] [X]
Other

Yes[ 1 No[X] 71 ]
purity: unknown

Hayworth et al.: 1983

Other: Inductest Pasteur

Induction of bacteriophage Lambda in Escherichia Coli K12 en
VA UVRB

0.2 to 2000 pg/plate

With [ ]; Without [ ]; With and Without [X]; No data[ ]

. With metabolic activation:
Without metabolic activation:

Cytotoxicity conc:

Precipitation conc:
Genotoxic effects: + 7 -
With métabolic activation: [T11][X]
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Without metabolic activation: [ ] [ ] [X]
Method: Other
GLP: Yes[ ] No[X] ?[ ]
Test substance: purity: unknown
Remarks: : .
Reference: NORSOLOR/APC: 1977
B. NON-BACTERIAL IN VITRO TEST

Type:
System of testing;
Concentration:

Metabolic activation:

Chromosomal aberration test

Chinese hamster lung (CHL/IU) cells

+S9 (short-term treatment): 0, 0.33, 0.65, 1.3 mg/ml

-S9 (continuous treatment): 0, 0.33, 0.65, 1.3 mg/ml

-S9 (short-term treatment): 0, 0.33, 0.65, 1.3 mg/ml

With [ ], Without [ ], With and Without [X]; No data[ }

S9: Rat liver, induced with phenobarbital and 5,6-benzoflavone
Results:
Cytotoxicity conc: Not observed
Precipitation conc:
Genotoxic effects: clastogenicity polyploidy
: + ?2 - + 2?2 -
With metabolic activation: [ J [ ]1[X] [1[ 1 [X]
Without metabolic activation:[ ] [ 1 [X] [ 1] ] [X]
Method: Guidelines for Screening Mutagenicity Testing of Chemicals
(Japan), and OECD TG (473).
GLP: Yes[X] No[ ] ?[]
Test substance: purity: 99.5 %
Remarks: Exposure period: short-term treatment: 6 hr
continuous treatment: 24, or 48 hr
Positive control: -S9: Mitomycin, +S9: Cyclophosphamide
Reference: MHW, Japan: 1997
Type: Mouse lymphoma assay
System of testing; L 5178 TK +/-
Concentration: 50 to 2000 ug/plate
Metabolic activation: With [ ]; Without [ 1; With and Without [X]; No data [ ]
Results:
Cytotoxicity conc: With metabolic activation:
Without metabolic activation:
Precipitation conc:
Genotoxic effects: + ? -
With metabolic activation: [111IX]
Without metabolic activation: [ ] [ ] [X]
Method: Other :
GLP: Yes[X] No[ ] ?7[]
Test substance: " purity: unknown
Remarks:
Reference: Industry ad hoc Committee for Isocyanurates: 1981a
Type: Sister chromatid exchange assay
System of testing: CHO cells ‘
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Concentration: 93 to 1500 ug/plate
Metabolic activation: With [ ]; Without [ ]; With and Without [X]; No data| ]
Results:
Cytotoxicity conc: With metabolic activation:
Without metabolic activation:
Precipitation conc:
Genotoxic effects: + ? -
With metabolic activation: [T111]IX]
Without metabolic activation: [ ] [ ] [X]
Method: Other
GLP: Yes[X] No[ ] ?[ ]
Test substance: purity: unknown
Remarks:
Reference: Industry ad hoc committee for Isocyanurates: 1981b
*56 GENETIC TOXICITY IN VIVO
Type: Chromosomal aberration test
Species/strain: Rats
Sex: Female [ ]; Male[ ]; Male/Female [ ], No data [X]
Route of Administration: Oral (single gavage administration)
Exposure period:
Doses: Up to 5000 mg/kg
Results: :
Effect on mitotic
index or P/N ratio:
Genotoxic effects:  + 7?7 -
[ 11 1X]
Method: Other
GLP: Yes[ ] No[X] ?[ ]
Test substance: Sodium 1socyanurate, purity: unknown
Remarks: Rats were killed 24 and 48 hr after dosing, and bone
marrow cells were collected and examined for
chromosomal aberrations.
Reference: Hammond et al.: 1985
5.7 ‘CARCINOGENICITY
(a) Species/strain: Rats/CD
Sex: Female [ ]; Male[ ]; Male/Female [X]; No data [ ]

Route of Administration: Oral (in drinking water)

Exposure period:

Frequency of treatment:

2 years
Daily

Postexposure observation period:

Doses:

Control group:

Results:

0 (vehicle), 400, 1,200, 2,400, 5,375 ppm

(Estimated daily doses were indicated only for 2,400 and 5,375
ppm (male: 154 and 371 mg/kg/day, female: 266 and 634
mg/kg/day))

Yes [X]; No [ ]; No data[ ]; tap water

Concurrent no treatment| ];Concurrent vehicle[X]; Historical[ ]
No test article related carcinogenesis.
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(b)

©

Method:

GLP:

Test substance:
Remarks:

Reference:

Species/strain:

Sex:

Route of Administration:
Exposure period:
Frequency of treatment:

Other

Yes[ ] No[X] ?[ ]

Sodium isocyanurate, purity: unknown

Sodium hippurate was administered at the equivalent amount of
sodium to the highest dose group as a second control.
Treatment-related mortality was observed in some males of
highest dose group, which died during the first 12 months of the
study. This mortality was due to the development of calculi in
the urinary tract. In some males that died on test and in some
that were sacrificed at 12 months, there were pathologic
changes, including hyperplasia, bleeding, and inflamed ureters,
and renal tubular nephrosis. Although slight tubular nephrosis
was also observed in a few females of highest dose group during
the first 12 months, these animals did not exhibit bladder calculi.
Inflammatory lesions in the heart were also apparent in some of
the highest dose males that died early.

Cascieri et al : 1985

Mice/B6C3F1

Female [ |; Male [ ]; Male/Female [X]; No data [ ]
Oral (in drinking water)

2 years

Daily

Postexposure observation period:

Doses:
Control group:

Results:

Method:

GLP:

Test substance:
Remarks:

Reference:

Species/strain:
Sex:

- Route of Administration:

Exposure period:
Frequency of treatment:

Postexposure observation period:

Doses:
Control group:

0 (vehicle), 100, 400, 1,200, 5,375 ppm

Yes [X]; No[ ];Nodata[ ];

Concurrent no treatment| ];Concurrent vehicle[X]; Historical[ ]
There was no evidence of test article related

carcinogenesis.

Other

Yes[X] No[]7[1

Sodium isocyanurate, purity: unknown

Sodium hippurate was administered at the equivalent amount of
sodium to the highest dose group as a second control.

Apparent swollen enlarged abdomen was observed at the highest
dose groups (both isocyanurate and hippurate). There were no
effects on survival, clinical pathology (except for urinary
sodium), organ weight, gross and histopathology.

Industry Ad hoc Committee for Isocyanurates, Hazleton
laboratories, Report 2169-100 (1986)

Rats .

Female [ ]; Male [ ]; Male/Female [ ]; No data [X]
Subcutaneous

2 years

Once a week

Total dose: 6.06 g (approx. daily dose: 8.3 mg/day)

Yes|[ ]; No[ ]; No data [X];

Concurrent no treatment| ]; Concurrent vehicle[ ]; Historical[ ]
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*5.8

(d)

Results: A lymphosarcoma in lungs has been observed in 1 of the 5
surviving rats after 28 months, and a subdermal lipoma in 1 of
the other rats after 30.5 months.

Method: Other

GLP: Yes[ ] No [X] ?[ ]

Test substance: purity: unknown

Remarks:
Reference: Toxikologische Bewertung.: 1993

Species/strain: Mice

Sex: ~ Female [ ]; Male [ ]; Male/Female [ ]; No data [X]
Route of Administration: Subcutaneous

Exposure period: 2 years

Frequency of treatment: Once a week
Postexposure observation period:

Doses: Total dose: 0.6 g (estimated daily dose: 0.82 mg/day)
Control group: Yes| ]; No[ ]; No data [X];
Concurrent no treatment| ];Concurrent vehicle[ ]; Historical [ ]
Results: No tumours were observed.
Method: Other
GLP: Yes[ ] No[X] ?[ ]
Test substance: purity: unknown
Remarks:

Reference: Toxikologische Bewertung.: 1993

TOXICITY TO REPRODUCTION

Type: Fertility [ ]; One-generation study [ ]; Two-generation study |
]; Other [X]

Species/strain: Rats/Cr: CD (SD)

Sex: Female [ ]; Male [ ]; Male/Female [X]; No data [ ]

Route of Administration: Oral (by gavage)

Exposure period: Male: 14 days before mating

Female: 14 days before mating to day 3 of lactation
Frequency of treatment: Daily
Post exposure observation period:
Premating exposure period: 14 days
Duration of the test:

Dose: 0, 10, 40, 150, 600 mg/kg/day
Control group: Yes [X]; No[ ]; Nodata[ ]; Sesame oil
Concurrent no treatment[- |;Concurrent vehicle[X]; Historical| ]
NOEL Parental: Male: 600 mg/kg/day, Female: 600 mg/kg/day
NOEL F1 Offspring: 600 mg/kg/day
NOEL F2 Offspring:
Results:

General parental toxicity:

Isocyanuric acid indicated no alteration in reproductive
parameters including the copulation index, - fertility index,
gestation length, numbers of corpora lutea or implantations,
implantation index, gestation index, delivery index, and
behavior at delivery and lactation.
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Toxicity to offspring:
There were no significant differences in offspring parameters
including number of offspring or live offspring, the sex ratio,
live birth and viability indices, and body weight. No external or
visceral abnormalities related to the test substance were detected
in any of the offspring,

Method: OECD Combined Repeat Dose and Reproductive/
Developmental Toxicity Screening Test

GLP: Yes[X] No[ ] 7[ ]

Test substance: purity: 99.8 %

Remarks:

Reference: MHW, Japan: 1997

(b) Type: Fertility [ ]; One-generation study [ ]; Two-generation study [
1; Other [X] *Three generation study

Species/strain: Rats/CD

Sex: Female [ ]; Male [ ]; Male/Female [X]; No data | ]

Route of Administration:

Exposure period:

Frequency of treatment:

Oral (in drinking water)

PO: A minimum of 100 days from 36 days of age to mating
F1 and F2: 120 days after weaning

F3: 4 weeks

Daily

Post exposure observation period:
Premating exposure period: A minimum of 100 days

Duration of the test:
Dose:
Control group:

NOAEL Parental:

NOAEL F1 Offspring:
NOAEL F2 Offspring:
NOAEL F3 Offspring:
Results:

0 (vehicle), 400, 1,200, 5,375 ppm

Yes [X]; No[ ]; Nodata[ ];tap water

Concurrent no treatment| ];Concurrent vehicle[X]; Historical[ ]
5,375 ppm (Approx. 370 mg/kg/day for male, 634 mg/kg/day
for female)

5,375 ppm

5,375 ppm

5,375 ppm

General parental toxicity:

No compound related changes were observed in mortality, body
weight, food consumption, and gestation length. In pathological
and histological findings, there were also no changes.

Toxicity to offspring:

Method:
GLP:
Test substance:

No compound-related changes were observed in mortality, body
weights, food consumption litter size, pup survival to weaning,
sex ratio, and pup weight. In pathological and histological
findings, epithelial hyperplasia with chronic cystitis was
observed in a few of high-dose treated males in F2 offsprings,
which were attributed to chronic irritation by the calculi in the
urinary bladder. In other treated groups, there were no changes.
Other

Yes[X] No[ ] 7] ]

Sodium 1socyanurate, purity: unknown
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Remarks: Sodium hippurate was provided an equivalent amount of sodium
administered to high-dose sodium isocyanurate animals as
second control.

Weanlings from the F1 and F2 litters were randomly selected as
parents for the next generation and continued on treatment.
Related litters and F3 offsprings were sacrificed 4 weeks after
weaning and organ weight measurements and mlcroscoplc

examination of tissues were carried out. ’

Reference: Wheeler et al.: 1985

Type: Fertility [ ]; One-generatlon study [ I, Two-generation study [
]; Other [X]

Species/strain: . Mice/CD-1

Sex: Female [ ]; Male [X]; Male/Female [ ]; Nodata[ ]

- Route of Administration: i.p.
Exposure period: 6 weeks
Frequency of treatment:

Post exposure observation period:
Premating exposure period:

Duration of the test: 6 weeks
Doses: 0 (vehicle), 125 and 250 mg/kg/day
Control group: Yes[X]; No[ }; Nodata| ];
Concurrent no treatment| ];Concurrent vehicle[X]; Historical| ]

NOAEL Parental: 250 mg/kg/day
NOAEL Foetal: 250 mg/kg/day
Resuits:

General parental toxicity:

Any treatment related effects were not observed in females
mated with sodium isocyanurate treated males.
Toxicity to fetus:
_ Any toxicity was not observed.

Method: Other

GLP: Yes[ ] No[X] ?[ ]

Test substance: Sodium isocyanurate, purity: unknown

Remarks: As positive control, methyl methane sulfonate was used at dose
of 50 mg/kg/day.
Non-treated females are mated with the treated males every
week. }
As a result, early resorptions were observed in females mated
with males treated with methyl methane sulfonate.

Reference: FMC Corporation: 1972
*5.9 DEVELOPMENTAL TOXICITY/ TERATOGENICITY
Species/strain: Rabbits/Dutch belted
Sex: Female [X]; Male [ ]; Male/Female[ ]; Nodata[ ]
Route of Administration: Oral (by gavage)
Duration of the test: 22 days
Exposure period: Days 6-18 of gestation
Frequency of treatment. Daily
Doses: 0 (vehicle), 50, 200, 500 mg/kg/day
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Control group: . Yes[X]; No[ ]; Nodata[ ];20 mL/kg water
Concurrent no treatment| ];Concurrent vehicle[X]; Historical[ ]

NOAEL Matemal Toxicity: 50 mg/kg/day

NOAEL teratogenicity: 200 mg/kg/day
Results:
Maternal general toxicity:
Although slight decrease in body weight were observed in mid-
and high-dose groups during the treatment period, compensatory
weight gains occurred after termination of treatment on day 18.
There were no compound related mortality or other adverse

reactions.
Pregnancy/litter data:
Foetal data:

. The mean number of live fetus/dam and the sex ratio were
essentially comparable for all groups. Body weights and
crown/rump lengths were reduced slightly in high-dose groups,
compared to control. There was no evidence of external or
internal malformations or skeletal anomalies.

Method: Other

GLP: , Yes[] No [X] ?[]

Test substance: Sodium isocyanurate, purity: unknown
Remarks:

Reference: FMC Corporation, unpublished observations .
Species/strain: Rats/Sprague-Dawley

Sex: Female [X]; Male [ ]; Male/Female[ ]; Nodata[ ]
Route of Administration: Oral (by gavage) ,
Duration of the test: 20 days

Exposure period: Days 6-15 of gestation

Frequency of treatment: Daily

Doses: 0 (vehicle), 200, 1,000, 5,000 mg/kg/day
Control group: Yes[X]; No[ ]; Nodata[ ];

Concurrent no treatment| ];Concurrent vehicle[X]; Historical[ ]
NOAEL Maternal Toxicity: 5,000 mg/kg/day
NOAEL teratogenicity: 5,000 mg/kg/day
Results:
Maternal general toxicity: _
There were no treatment-related effects on matemal appearance,
behavior and body weight gain in all groups treated with sodium

1socyanurate.
Pregnancy/litter data:
Foetal data:
No teratogenic effects were observed in all groups treated with
sodium isocyanurate.
Method: Other
GLP: Yes[X] No[ ]17[1]
Test substance: Sodium isocyanurate, purity: unknown
Remarks: Sodium control groups received sodium hippurate at doses of

1,118 and 5,590 mg/kg/day.
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In sodium control group, decrease . in body weight and
crown/rum length, and increase in post-implantation loss and
incidence of incomplete ossification were observed.

Reference: Industry ad hoc Commiittee for Isocyanurates: 1982

5.10 OTHER RELEVANT INFORMATION

A Specific toxicities
There 1s no available data.
B. . ‘'Toxicodynamics, toxicokinetics

Toxicokinetics

Toxicokinetics study of sodium isocyanurate was performed in
rats, using [**C] sodium isocyanurate. The elimination half-life
was 30 to 60 min after oral or intravenous administration at 5
mg/kg and 2.5 hr after oral administration at 500 mg/kg. At 5
mg/kg, this chemical was completely absorbed and largely
eliminated in urine, while at 500 mg/kg, this chemical was
incompletely absorbed and largely eliminated in feces. The
remainder of radioactivity in most tissues was below the level of
detection (0.1-1.0 pug/g) 7 days after treatment. In second study,
rats were administered unlabeled sodium isocyanurate orally at
5 mg/kg/day for 14 days followed by the single exposure on day
15. As results of second study, no bioaccumulation and no
significant changes in disposition or metabolism were observed,
compared to the single exposure. In excreta, only unchanged
isocyanurate was found.

Barbee et al ;: 1983

. Toxicokinetics

Toxicokinetics study of sodium isocyanurate was conducted in
dogs, using ['*C] sodium isocyanurate. Administration was
performed at 5 mg/kg by oral or intravenous route and at 500
mg/kg by oral route. At 5 mg/kg, this chemical was completely
absorbed and largely eliminated in urine, while at 500 mg/kg,
this chemical was only partially absorbed and largely eliminated
in feces. Sodium isocyanurate distributed into an apparent
volume of distribution of 0.7 L/kg, which is somewhat greater
than total body water volume. The elimination half-life was
from 1.5 to 2 hr after administration. Dogs were also
administered unlabeled sodium isocyanurate orally at 5
mg/kg/day followed by the single exposure of 5 mg/kg
radiolabeled sodium isocyanurate on day 15. The remainder of
radioactivity in most tissues was below the level of detection
(0.1-3.3 pg/g) for all sampling times for both single and
repeated dose administration. In excreta, only unchanged
isocyanurate was found.
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*5.11

References: Barbee et al.: 1984
Type: | Toxicokinetics
Results: Toxicokinetics study by dermal route was performed, in which

species was not indicated. After dermal application, the *C-
labelled substance 1s not detectable in the blood and < 0.01% of
the administered dose is found in the urine.

Remarks: -
References: , Toxikologische Bewertung: 1993

EXPERIENCE WITH HUMAN EXPOSURE

Results: Toxicokinetics of isocyanuric acid was investigated in 5

volunteers, who soaked in a swimming pool for 120 minutes. As
a result, the cumulative excretion of isocyanuric acid was 0.03-
2.8 mg, equivalent to 3.0-3.6 ml of pool water and the
elimination half-life i1s caluculated as 3 hr. On the other hand,
recovery of ingested isocyanuric acid is 98 % in urine. No
correlation observed between . toxicokinetics and gamma
glutamyl transpeptidase activity.
- Distribution 1 compartment open model.

Remarks:
Reference: Allen et al.: 1982
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Appendix 1
scenario 1
emission rate conc. amount percent transformation rate [kg/h]
[kg/h] [g/m’] [kg] %] reaction advection
air 1,000 9.5.E-08 9.5 E+02 . 0.1 2.4E+00 9.5.E+00
water 0 4.2 E-02 8.4 E+05 46.5 6.8E+01 8.4 E+02
soil 0 6.0.E-01 9.7.E+05 53.3 7.7E+01
sediment 3.3.E-02 3.3.E+03 0.2 2.7E-01 6.7.E-02
total amount | 1.8.E+06 ' ‘
scenario 2 ‘
emission rate conc. amount percent transformation rate [kg/h]
[ke/h] [g/m’] [ke] [%] reaction advection
air of |43E-12 |43E+02 0.0 11504 | 435-04
water 1000 4.6 E-02 9.3.E+05 99.6 7.4.E+01 9.3.E+02
soil 0| |27E05 |43E+01 0.0 3.5.E-03
sediment 3.7.E-02 3.7.E+03 0.4 2.9.E-01 7:3.E-02
total amount | 9.3.E+05
scenario 3
emission rate conc. amount percent transformation rate [kg/h]
[kg/h] [g/m’] [kg] [%] reaction advection
air 0 7.9.E-10 7.9.E+00 0.0 2.0.E-02 7.9.E-02
water 0 4.2 E-02 8.3 E+05 40.5 6.7. E+01 8.3.E+02
. |so1l 1000 7.6 E-01 1.2.E+06 59.3 9.8 E+01
sediment 3.3.E-02 3.3.E+03 0.2 2.6.E-01 6.6.E-02
total amount | 2.1.E+06
scenario 4
emission rate conc. amount percent transformation rate [kg/h]
‘ [kg/h] [g/m’] [ke] ‘[%] reaction advection
air 600 5.7 E-08 5.7.E+02 0.0 1.5.E+00 5.7.E+00
water 300 4.3 E-02 8.7.E+05 55.1 7.0.E+01 8.7.E+02
soil 100 4.4 E-01 7.0.E+05 44.6 5.6.E+01
sediment 3.4 E-02 3.4.E+03 0.2 2.7.E-01 6.9.E-02
total amount | 1.6.E+06
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v Physico-chemical parameter
molecular weight 129.08 Measured Temp. [] 25
melting point 330 Measured
vapor pressure [Pa] [5.00E-03 Measured
water solubility [g/m’] 2700 Measured
~ log Kow 0.3 Measured
half life in air 272 Estimated
[h] .
in water 8640 Estimated
in soil 8640 Estimated
in sediment 8640. Estimated
Environmental parameter -
volume |dept| area organic lipid |density | residence
h content
[m°] [[m] | [m°] | carbon|] ;l [kg/m’]{ time [h]
bulk air air 1.0E+13 \ 1.2| 100
particles |2.0E+03 .
total | 1.0E+13[1000] 1E+10
bulk water | © water |2.0E+10 1000 1000
particles | 1.0E+06 0.04 1500
fish 2.0E+05 0.05| 1000
total 2.0E+10 10f 2E+09
bulk soil air 3.2E+08 : ’ 1.2
water |4.8E+08] . 1000
solid 8.0E+08 0.04 2400
total 1.6E+09| 02| 8E+09 '
bulk water | 8.0E+07 1000
sediment
solid |2.0E+07 0.06 2400 50000
total |1.0E+08| 0.05] 2E+09
'Intermedia Transport Parameters m/h
air side air-water MTC 5{soil air boundary layer MTC 5
water side air water MTC 0.05|sediment-water MTC 1E-04
rain rate 1E-04|sediment deposition S5E-07
aerosol deposition ' 6E-10jsediment resuspension 2E-07
soil air phase diffusion MTC 0.02{soil water runoff SE-05
soil water phase diffusion MTC 1E-05|soil solid runoff 1E-08
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EXTRACT FROM IRPTC LEGAL FILES
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File: 17.01 LEGAL rn : 303375
systematic name:1,3,5-Triazine-2,4,6(1H,3H,5H) -trione
common name :cyanuric acid
reported name :ISOCYANURIC ACID
cas no :108-80-5
area : CAN, type : REG

File:

File:

INGREDIENT DISCLOSURE LIST CONCENTRATION 1% WEIGHT/WEIGHT. THE WORKPLACE
HAZARDOUS MATERIALS INFORMATION SYSTEM (WHMIS) IS A NATIONAL SYSTEM TO
PROVIDE INFORMATION ON HAZARDOUS MATERIALS USED IN THE WORKPLACE. WHMIS
IS IMPLEMENTED BY THE HAZARDOUS PRODUCTS ACT AND THE CONTROLLED PRODUCTS
REGULATIONS (ADMINISTERED BY THE DEPARTMENT OF CONSUMER AND CORPORATE
AFFAIRS) . THE REGULATIONS IMPOSE STANDARDS ON EMPLOYERS FORTHE USE,
STORAGE AND HANDLING OF CONTROLLED PRODUCTS AND ADDRESS LABELLING AND
IDENTIFICATION, EMPLOYEE INSTRUCTION AND TRAINING, AS WELL AS THE UPKEEP
OF A MATERIALS SAFETY DATA SHEET (MSDS). THE PRESENCE IN A CONTROLLED
PRODUCT OF AN INGREDIENT IN A CONCENTRATION EQUAL TO OR GREATER THAN
SPECIFIED IN THE INGREDIENT DISCLOSURE LIST MUST BE DISCLOSED IN THE
SAFETY DATA SHEET. '

entry date: APR 1991 effective date: 31DEC1987

amendment : CAGAAK, Canada Gazette Part II, 122 , 2 , 551 ,

&k ok ok kK

17.01 LEGAL rn : 1122611
systematic name:1,3,5-Triazine-2,4,6(1H, 3H,5H) -trione

common name :cyanuric acid

reported name :cyanuric acid

cas no :108-80-5

area : RUS type : REG

CLV : 0.5 MG/M3 (AEROSOL) HAZARD CLASS: II
entry date: MAY 1990 ° effective date: 01JAN1989

amendment : GOSTS*, GOSUDARSTVENNYI STANDART SSSR(STATE STANDARD OF
USSR), 12.1.005 , , , 1988

*hkkkkkk

17.01 LEGAL rn : 1123035
systematic name:1,3,5-Triazine-2,4,6(1H,3H,5H) -trione
common name :cyanuric acid
reported name :cyanuric acid
cas no :108-80-5
area : RUS type : REG
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File:

R Fomm e oo |

| AQ | SURF | MAC

| | | CLAass |

6.0 MG/L HAZARD CLASS: III .
entry date: JUL 1990 effective date: 1JAN1989

amendment : SPNPV*, SANITARNYE PRAVILA I NORMY OKHRANY POVERKHNOSTNYKH
VOD OT ZAGRIAZNENIA (HEALTH REGULATION AND STANDARDS OF
" SURFACE WATER PROTECTION FROM CONTAMINATION), 4630-88 , , ,

1988
*****‘**

17.01 LEGAL rn : 1320069
systematic name:1,3,5-Triazine-2,4,6 (1H,3H,5H) -trione
common name :cyanuric -acid
reported name :cyanuric acid
cas no :108-80-5
area : USA type : REG

[subject|specification]descriptor]
[------- Fommm oo e |

SUBSTANCE IS INCLUDED ON A LIST OF ACTIVE INGREDIENTS FOR WHICH
REGISTRATION STANDARDS HAVE BEEN ISSUED AS OF DECEMBER 24, 1988. A
REGISTRATION STANDARD IS A DOCUMENT DESCRIBING THE AGENCY'S SCIENTIFIC
CONCLUSIONS AND REGULATORY FINDINGS ABOUT CHEMI CALS THAT ARE
INGREDIENTS IN PESTICIDE PRODUCTS. REGISTRANTS OF THESE PESTICIDES MUST
SUBMIT DATA ON THOSE SUBSTANCES FOR WHICH THEY ARE RESPONSIBLE.
INFORMATION WILL BE INCLUDED INTO A DATABASE WHICH WILL ALLOW EPA TO
EVALUATE HEALTH AND ENVIRONMENTAL E FFECTS AND DETERMINE APPROPRIATE
REREGISTRATION STANDARDS. THIS LIST STATES THE REGISTRATION STANDARD
TITLE AND THE YEAR OF THE ISSUANCE OF THE REGISTRATION STANDARD.

entry date: JAN 1992 effective date: 1988

title: FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT: PESTICIDES
FOR WHICH REGISTRATION STANDARDS HAVE BEEN ISSUED. LIST A.
original : FEREAC, Federal Register, 54 , 34 , 7740 , 1989
amendment : FEREAC, Federal Register, 54 , 34 , 7740 , 1989
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OECD SIDS 1-CHLORO-2-NITROBENZENE

FOREWORD , INTRODUCTION

I-Chloro-2-nitrobenzene
CAS': 88-73-3
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1-CHLORO-2-NITROBENZENE

SIDS Initial Assessment Report

1. Chemical Name:
2. CAS Number:

3. Sponsor Country:

- 4. Shared Partnership with:

5. Roles/Responsibilities of
the Partners:

« Name of industry sponsor
/consortium

« Process used

6. Sponsorship History

« How was the chemical or
category brought into the
OECD HPV Chemicals
Programme ?

7. Review Process Prior to
the SIAM:

8. Quality check process:
9. Date of Submission:

10.Date of last Update:

11.Comments:

For

SIAM 13

(Bern, Switzerland, 6-9 November 2001)

1-Chloro-2-nitrobenzene

88-733

Germany

Name of lead organization: BMU (Bundesministerium fiir
Umwelt, Naturschutz und Reaktorsicherheit)

Contact person: Prof. Dr. Ulrich Schlottmann

Address: Postfach 12 06 29, D- 53048 Bonn- Bad Godesberg

14. September 2001

Last literature search (up date):

16 August 2001 (Human Health): databases medline, toxline;
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guidelines/instructions for the OECD/ICCA peer review process
and includes:

a full (or update) literature search to verify completeness
of data provided by industry in the [UCLID/HEDSET
Review of data and assessment of the quality of data

Review of data evaluation

Check of adequacy of selection process for key studies
for OECD endpoints, and, where relevant, for non-OECD
endpoints by checking original reports/publications

Review of key study description according robust
summaries requirements, completeness and correctness is
checked against original reports/publications
Gf ongmnal reports are missing: reliability (4) not
assignable)

Review o f validity of structure-activity relationships

Review of full SIDS dossier (including SIAR, SIAP and

proposal for conclusion and recommendation for further
work)

In case of data gaps, review of testing plan or rationale
for not testing. -
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OECD SIDS 1-CHLORO-2-NITROBENZENE
SIDS INITIAL ASSESSMENT PROFILE

CAS No. 88-733
Chemical Name v 1-Chloro-2-nitrobenzene
NO,
(of]

Structural Formula

RECOMMENDATIONS

The chemical is a candidate for further work.

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

After single oral application 1l-chloro-2-nitrobenzene is toxic to moderate toxic (LDsg, oral: rat, male: 144, 25lor

560 mgkg bw, rat, female: 263 mg/kg bw), the acute inhalative and demmal toxicity is moderate (LCsq, rat: 3200

mg/m® (= 495 ppm, vapor/acrosol mixture), LDs;, dermal, rat: female: 1320 mgkg bw, male: 655 mgkg bw, LDsg

dermal, rabbit: 400 mg/kg bw (male: 455 mgkg bw, female: 355 mgkg bw): Cyanotic appearance was the
* predominant symptom for all routes of application.

The documentation of the available studies on skin irritation is incomplete in one case and in two other cases the test
substance was applied undissolved or respectively diluted. However, the studies gave no evidence of a skin
irritating potential.  1-Chloro-2-nitrobenzene caused slight imitation effects to the eyes of rabbits, which were
reversible within 24 hours. Due to the limited and poor quality information available regarding skin sensitization, it
cannot be concluded whether or not the chemical has a sensitizing activity.

Target organs of repeated dose toxicity in rats and mice are blood, liver, kidney and spleen with
methemogobinaemia as the most sensitive parameter. The repeated dose toxicity was examined in rats and in mice
for aperiod of 13 weeks via whole body inhalation. The NOAEL in rats was not achieved, the LOAEL is 1.1 ppm
(7 mg/m?). In mice, increased liver and kidney weights were observed even at 1.1 ppm and respectively 2.3 ppm.
The NOAEL for histopathological injury i mice is 4.5 ppm (28.8 mg/m®). In a subacute feeding study with mice
the NOAEL was 50 ppm (males: 16 mg/kg bw/day, females: 24 mg/kg bw/day).

1-Chloro-2-nitrobenzene showed weak mutagenic activity in bacterial test systems but not in mammalian cell test
systems in vitro. It was not mutagenic in Drosophila melanogaster. In mammalian cells in vitro, it showed weak
clastogenic activity. The substance induced increased rates of Sister Chromatid Exchanges, whereas the biological
relevance of this effect is not yet clear. Intraperitoneal injection into mice resulted in DNA damage in the liver and
kidney. The inconsistent results of the available genotoxic studies are typical for nitroaromatics. As a whole 1-
chloro-2-nitrobenzene is suspected of being genotoxic, at least a weak clastogen.

1-Chloro-2-nitrobenzene induced tumours in different organs of rats and in the liver of mice. Based on the available
studies, which have methodological deficiencies, there is a concem for a carcinogenic potential of 1-chloro-2-
nitrobenzene.  Following inhalative exposure of F344/N rats and B6C3F1 mice for 13 weeks, only in males I-
chloro-2-nitrobenzene affects the reproductive organs. Performance of a specific stidy on toxicity to reproduction
(NTP -continuous breeding protocol) reveals that I-chloro-2-nitrobenzene was without reproductive toxicity in a
different mice strain following oral treatment by gavage despite of significant changes in liver and spleen weight
and despite of elevated methaemoglobin levels. Thus, the NOAEL gy in Swiss CD-1 mice after oral application
is 160 mg/kg bw/day whereas the dams showed general foxicity effects at this concentration. Because Lchoro-2-
nitrobenzene affected the reproductive organs in systemic toxic doses in male rats and in males of one strain of mice
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OECD SIDS 1-CHLORO-2-NITROBENZENE

after subchronic inhalation there is a concem for a reproductive toxicity potential, even if an impairment of
reproduction after oral administration in males of a second strain of mice could not be detected.

Developmental toxicity was examined by two studies with Sprague-Dawley rats which have methodology
deficiencies. In one study, due to high mortality rate at the highest dose level, only two doses could be evaluated.
NOAEL  matemal toxicity 18 25 mg/kg bw/day, a NOAEL  gevelopmental toxicity €ould not be conclusively denived since there
was an increase in the number of litters exhibiting specific skeletal variations. In the second study only one dose
was applied: NOAEL  govelopmental toxicity 1S 100 mg/kg bw/day, a NOAEL matemal toxicity could not be derived. Based
on the available swdies the overall conclusion is, that there is no indication of developmental toxicity, although
there are some limitations within the studies.

Environment

1-Chloro-2-nitrobenzene has a melting point of 32 °C, a solubility in water of 441 mg/l at 20 °C, and a vapour
pressure of 4.0 Pa at 20°C. The log Kow was measured to 2.24.

According to Mackay fugacity model level I the main target compartments for 1-chloro2-nifrobenzene are water
654 %) followed by ar (329 %). 1-Chloro-2-nitrobenzene shows no ready biodegradation in aquatic
compartments (OECD 301 C: 82% after 14d) but under the conditions of industrial waste water treatment plants
removal to > 95 % was observed at one production/processing site. However, this elimination cannot be transferred
to other scwage treatment plants.  Special tests showed adapted culures to be able to degrade 1-chloro-2-
nitrobenzene in a cometabolic pathway. Bioconcentration factors determined for fish were in the range of 7.0 - 223
and thus indicate no significant bioaccumulation potential of I-chloro-2-nitrobenzene. A calculated Koc suggests
the substance to have a medium geoaccumulation potential. In the atmosphere the substance is photodegradable
indirectly with a calculated half-life of 187 d.

The acute toxicity has been determined for: fish (Cyprinus carpio) with a 96 hLCso of 255 mgl, daphnia
(Daphnia magna) with a 24 ECspof 12 mg/l and a 48 hECs of 23.9 mg/l, and Daphnia carinata with a 48 +ECs
of 213 mgl, algae (Chlorella pyrenoidosa) with a 96 h-EbCss of 69 mgl. With another alga species
(Secendesmus subspicatus) a 48h-ErC50 of 75 mg/l and a 48h-ErC10 of 19 mg/l was found.

Chronic toxicity has been tested for Daphnia magna with a 21 dNOEC of 3 mg/l on reproduction (measured
concentration) and for fish (Pimephales promelas) in an Early Life Stage Test with a 33 d-NOEC of 0264 mg/l
conceming the endpoint normal larvae (measured concentration). A PNECaqua of 0.026 mg/ll is derived using an
assessment factor of 10.

In a test with terrestrial plants a 14 d-EC50 in the range of 32 - 10 mg/kg soil dry weight was determined for
Lactuca sativa regarding the endpoint of growth. APNECsoil of 3.2 ugkg bw was denived from this value using an
assessment factor of 1000.

Exposure

About 111,800 t/a 1-chloro-2-nitrobenzene are produced by about 30 producers worldwide. 1-Chloro-2-
nitrobenzene is a basic “chemical which is processed chemically to other intermediates in different fields of
application. There is currently no information that there is consumer use.

NATURE OF FURTHER WORK RECOMMENDED

Human Health: The substance is a candidate for further -work. Due to possible hazards (haemotoxicity,
reproductive  toxicity, genotoxicty, and carcinogenicity) the exposure situation in occupational seftings and
consumer settings should be clarified and, if then indicated, a risk assessment should be performed.

Environment: The substance is a candidate for further work. Environmental exposure at the sponsor company is
adequately controlled. However, as there are no information on environmental releases from other production /
processing sites, exposure assessment should be conducted and, if then indicated, a risk assessment may need to be
considered. This is justified because the substance is not readily biodegradable and has 2 PNECaqua of 26 pg/l.
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OECD SIDS 1-CHLORO-2-NITROBENZENE
SIDS Initial Assessment Report

1 IDENTITY

1.1 ° Identification of the Substance

CAS Number: 88-73-3
IUPAC Name: 1-Chloro-2-nitrobenzene
Molecular Formula: CH4CINO;,

1.2 Purity/Impurities/Additives
The purity of the substance is given with > 99 % w/w.

1.3 Physico-Chemical properties

1-Chloro-2-nitrobenzene is a yellowish substance with a melting point of about 32 °C (Bayer AG
1989). With a density of 137 g/om® at 22 °C .1-chloro-2-mitrobenzene is heavier than water
(Ullmann 1991). The substance is soluble in water with 441 mg/l at 20 °C (Eckert 1962). The
vapour pressure has been tested to 4.0 Pa at 20 °C (Bayer AG 2001a). Log K is measured with
2.24 (Leo et al. 1971).
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2 GENERAL INFORMATION ON EXPOSURE

2.1 Production Volumes and Use Pattern

The world wide (excluding East FEurope) production of 1-chloro-2-ntrobenzene amounted to
111,800 tons in 1995 (about 27,000 in West Europe, 19,000 t in USA, 9,000 t in Japan, 39,000 t n
China, 15,500 t in India, and 2,300 t in South Korea) by approximately 30 producers. There is no
mfarmation about production in Fast European countries (Bayer AG 2001).

1-Chloro-2-nitrobenzene is a basic chemical, used . industrally for manufacturing of further
mtermediates by chlorination, nitration, sulfonation, reduction, and substitution. In the following an
overview of further processing products and their percentage is given:

- 2-nitroaniline (31 %), an intermediate mamly for pe sticides

- dichlorobenzidine (26 %), 2-nitroanisole (23 %), and 2-chloroaniline (8 %), pracessed mainly to
dyestuffs and pigments

- othes (12 %), including the manufacturing of nitrochlorobenzenesulphonic  acid,
dmitrodiphenyldisulphide, and nitrophenetole which are processed mainly to dyestuffs and
pigments, of o-fluoronitrobenzene which 1s processed mainly to phamaceutcals, and of
nitrophenol an intermediate maily for pesticides.

These data relate to the above cited world wide production demand in 1995 (Bayer AG 2001).
A direct use of 1-<chloro-2-nitrobenzene is not known (Bayer AG 2001).

Production of I-chloro-2-nitrobenzene takes place by mono-nitration of chlordbenzene i a
continuously working closed system. Initially a mixture of chloronitrobenzenes is gamned. This
mixture is separated by distillation- and crystallisation procedures yieling 1-chloro-2-nitrobenzene
with a purity above 99 % (Bayer AG 2001).

2.2 Environmental Exposure and Fate

2.2.1 Sources of Environmental Exposure
Releases into the environment may occur during production and procassing

Readxly available information on exposure from production and processing to the chemical mn the
Sponsor country at Bayer AG is'available.

The exhausts from production and processing of Il-chloro-2-nitrobenzene are connected to air
washing units and thermal exhaust purification plants. Thus during normal operation no 1-chloro-2-
nitrobenzene is emitted. Following the Official German FEmission Declaration in year 2000, less
than 25 kg/a 1-chloro-2-nitrobenzene were emitted into the atmosphere (Bayer AG 2001).

Waste water leaving the production and processing facilities are pretreated before reaching the
industrial waste water treatment plant. 1-Chloro-2-nitrobenzene is monitored daly at the influent
and the effluent of the waste water treatment plant.
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Weekly, at changing days, the effluent is monitored on a fine analysis scale. All values of the fine
analysis scale from January 2000 to May 2001 showed the substance to be eliminated to less than
5 ugl. As worst case for the receiving water a PEC of <0.007 ug/l is calculated from this effluent
concentration taking the 10 perzentil of the river flow into account (Bayer AG 2001).

There is no information on releases into the environment from other producﬁbn and processing
sites.

Significant environmental releases from biological reformation of 1-chloro-2-nitrobenzene from
end-products are not likely to occur. This is supported by monitoring data from - German swrface
waters for the years 1991 — 2000. These data show that the environmental concentration of 1-
chloro-2-nitrobenzene (90%ile) 1s in the range of < 0.005 pg/l to 0.58 ug/l.

A significant exposure to the terrestrial compartment could not be identified.

2.2.2 Other Information on Environmental Fate

With regard to its chemical structure 1-chloro-2-nitrobenzene is not expected to hydrolyze under
environmental conditions. According to the Mackay Fugacity Model Level I (1991), the main target
compartments for 1-chloro-2-nitrobenzene are the hydrosphere with 654 %, followed by air with
32.9 %. The Henry constant is calculated to be 143 Pa m® mol™.

Based on the available experimental data 1-chloro-2-nitrobenzene is not readily biodegradable. In a:
modified MITI I test according to OECD guideline 301 C a non adapted mixed microbial inoculum
mineralized 8.2 % of the iitial test substance concentration within 14 days (MITI 1992).

Using the model Simpletreat 3.0 the following distribution/elimination in sewage treatment plants
can be estimated using a degradation rate constant of 0 h (not readily biodegradable), a Henry
constant of 1.43 Pa m* molI” and a log Kow of 2.24:

% to air 2.7
% to water 952
%to sludge 21
% degraded 0
% removal 48

The comparison of influent and effluent concentrations of an industrial sewage treatment plant
showed the substance to be removed to > 95 % [Bayer AG 2001]. However, this elimination cannot
be transferred to other sewage treatment plants due to possible different waste water composition
and adaptation processes. . ’

Examination of the degradation pathway of chloronitrobenzenes, showed these substances only to
be biodegraded by isolated bacteria and adapted mixed sludge as long as the chloronitrobenzenes
are not the only sole source for carbon and nitrogen (Kuhlmann 1999).

The idirect photochemical degradation n air by hydroxyl radicals is calculated with a half-life of
187.2 days.

Measured bioconcentration factors (BCF) determined for fish (Cyprinus carpio) according to OECD
guideline 305 C, were in the range of 7.0 — 22.3. 1-Chloro-2-nitrobenzene concentrations of 0.25
and 0.025 mg/] had been tested. Thus no significant potential for bioaccumulation of 1-chloro-2-
nitrobenzene in aquatic organisms is indicated (MITI 1992).
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There is no test on geoaccumulation available. Binding to soil organic matter has been calculated
with Koc =315.5 [SRC-PcKocWIN v1.66, 2000]. According to Blume [1990] 1-chloro-2-
nitrobenzene can be regarded as a substance with medium geoaccumulation properties.

2.3 Human Exposure

Note: In Germany/Europe no workplace limit concentration is laid down for 1-chloro-2-
nitrobenzene as the substance is classified in Germany in Cancerogenicity Category 3 and Fertility
Category 3. A technical limit concentration (TRK-Wert) is planned by German authorities
accordmg to "Bundesminsterium fiir Arbeit und Sozialordnung: Ubemahme von Luﬂgrenzwerten
in die TRGS 900 Bundesarbeitsblatt 7-8/1998; S. 70-71".

2.3.1  Occupational Exposure

From information from the Swiss (July 2001) and Swedish product register (September 2001) there
is no other use pattern of 1-chloro-2-nitrobenzene than intermediate confirmed. To protect workers
from exposure to l-chloro-2-nitrobenzene at workplace, several different precantionary and
protective measures are undertaken.

Workplace monitoring is camied out periodically and appropriate personal protection equipment is
prescribed in detail for different work situations.

During the past five years (1997 - 2001) 31 8-hour shift samples were taken. Thereof 25
measurements were < 0.05 mg/m®. One measurement was < 0.32 mg/m® the higher determination
limit was due to a smaller air volume taken. Four measurements, taken during filling operations
showed values between 0.032 and < 0.6 mg/m®. Here masks were wom to protect the workers from
mhalation of 1l-chloro-2-nitrobenzene. One value of 0.11 mg/m® was caused by not appropriate
sampling within the production process. This source of exposure has been put right immediately
[Bayer AG 2001].
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3 HUMAN HEALTH HAZARDS
31 Effects on Human Health

3.1.1  Toxicokinetics, Metabolism and Distribution

1-Chloro-2-nitrobenzene, under appropriate conditions of exposure, is absorbed by the body both
via the skin and the gastrointestinal tract as well as via the respiratory tract. Rat studies with
labelled chemical show that l-chloro-2-nitrobenzene absaption is 80 % following oral
administration and at least 40 % after open dermal application. On 11 consecutive days, 65 mg 1-
chloro-2-nitrobenzene/kg bw was administered by gavage to adult and to old rats. On d 1, 5, and 9
applied substance was labelled and urine and faeces were collected in the following 96 hours. The
adult rats excreted 71-74 % of the dose in the urine and 20-27 % of the dose in the faeces. Excretion
rate increased with the duration of treatment. Urinary excretion rate in the old rats consisted 71-85
% of the dose and did not increase with the duration of treatment. The radioactivity level in the
tissues were determined 72 hours after d9-treatment and shown to be found 5 % of the dose in adult
rats and 8 % in the old rats. At very high dses, e.g. 200 mg/kg bw given orally, urinary excretion is
delayed and faecal excretion is markedly suppressed. There is evidence to suggest involvement of

the enterohepatic cycle, but there are no signs of accumulation of I-chloro-2-nitrobenzene or one of
its metabolites (BG-Chemie 2000, Nomeir et al. 1992). ‘

After oral administration of 100 mg I-chloro-2-nitrobenzene/kg bw to rabbits 42 % of the dose was

excreted in the urine as glucuronides, 24 % as sulfates, 7 % as mercapturic acids and 9 % as free 2
chloroaniline. Only 2-Chloroaniline (0.3%) could be detected in the faeces. 48 hours after

administration elimination was complete (Bray et al. 1956).

In tissue, only a very small fraction of the admimstered radioactivity is recovered (BG-Chemie
2000).

The main metabolic routes for 1-chloro-2-nitrobenzene in the body consist in reduction of the nitro
group to an amino group and hydroxylation of the benzene nng. Apart from 2-Chloroaniline, the
comesponding nitrophenols and ammophenols are formed, which are excreted as comjugates of
glucuronic acid and sulfuric acid. 2-Chloroaniline also appears mm the urine and faeces in the
unconjugated form (BG-Chemie 2000, Bray et al. 1956, Sabbioni 1994, Rickert and Held 1990).

During reduction of the nitro group to the amino group, the hydroxylamme compound is formed as
a highly reactive intermediate which has been detected both in vivo in rats, and in vitro (BG-
Chemie 2000, Sabbioni 1994)

3.1.2  Acute Toxicity

Inhalation

There are no studies according to the current OECD guideline but there are study reports with rats
which give sufficient information to evaluate this endpont: (Haskell Laboratory, 1992) LGCso ca.
3200 mg/m® for 4 hours (= 495 ppm, vapor/acrosol mixture) . Signs of intoxication during exposure
were lethargy, slight to moderate cyanosis, slight to moderate comeal opacity, semi-prosiration or
prostration, reddish brown nasal discharge and tachypnoe. Signs of intoxication post exposure were
pallor, reddish brown nasal discharge, semi-prostration and lethargy, comeal opacity.

Death occurred within 7 days but not dose-dependently. Thus LCsy value was calcﬁlated from
statistically not significant regression.
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Conclusion

The acute inhalative toxicity is moderate: LCs (rat) ca. 3200 mg/m* (= 495 ppm, vapor/acrosol
mixture) for 4 hours. Cyanotic appearance was the predominant symptom.

Dermal

There are no studies according to the current OECD guideline but there are study reports with rats
and rabbits which give sufficient information to evaluate this endpoint: (Bayer 1976): The dermal
LDs, following a 24-hour occlusive application of the fest material to the skin of rats is determined
to be 1320 mgkg bw in females and 655 mg/kg bw in males. The test material was applied as
emulsion with the vehicle polyethylene .glycole 400. Reduced general condition, difficulties in
breathing and cyanotic appearance were the signs of intoxication starting 18 hours post application.
Skin imitation was not reported. Deaths occurred within 4 days (males), and 7 days (females),
respectively. A section was not performed. In rabbits (2/sex/dose, undissolved substance but
warmed to make suitable for dosing; no further information on application procedure, 5 doses,
exposure time: 24 hours, observation time: 14 d; Younger Labs. Inc. 1992) the LDs was 400 mg/kg
bw (male: 445 mgkg bw; female: 355 mgkg bw). Lethargy for up to three days, increasing
weakness, collapse and deaths were reported. At gross autopsy, decedents showed haemorrhagic
areas in the lungs, liver-, kidneys- and spleen-discoloration, gastrointestinal inflammation and
enlarged gall bladder whereas in survivors the viscera appeared normal.

A further investigation on acute dermal toxicity with rabbits yielded a similar result (LDsp = 450
mg/kg bw, 5/dose). The sex of the animals used was not mentioned and a section was not
performed (United States Testing Company 1976).

Conclusion

The acute dermal toxicity is moderate (LDso (rat, male) = 655 mg/kg bw, LDso (rat, female) = 1320
mg/kg bw; LDso(rabbit) = 400 mg/kg bw (male: 445 mg/kg bw, female: 355 mg/kg bw)). Cyanotlc

appearance was the predominant symptom.

Oral

There are no studies according to the current OECD guideline but there are study reports with rats
which give sufficient information to evaluate this endpoint (Bayer, 1982 a; b) LDs, (Wistar, male)
251 mgkg bw; LDsy (Wistar, female) 263 mghkg bw. As signs of intoxication rats displayed
reduced general condition, cyanotic appearance, rough fur, sedation, narcosis and females showed
paralysis of the hind limb. Death occumred within 3 days. No macroscopic findings were recorded
from decedents and from survivors 14 days post application. In another study the LDso of male and
female Sprague-Dawley rats was determined to be 560 mgkg bw (Younger Labs 1991). As signs of
mfoxication reduced appetite and reduced activity (in survivors for at least 2-3 days), increasing
weakness, ocular discharge, collapse and death were noted. Death occurred within one to four days
post application of 1-chloro-2-nitrobenzene, with most death within 2 days. Hemorrhagic: lungs,
jaundiced hiver, darkened kidneys and spleen and gastrointestinal inflammation were seen at gross
autopsy of decedents. From survivors 7 days post application, lung congestion and darkened
kidneys and spleen were reported.

An older study on male Wistar rats (Hoechst 1975) yielded an LDsg of 144 mg/kg bw. As signs of
intoxication rats showed mmbalance, tremor, rough fur and diarthea. Section of the rats, that had
died, could not be performed because of ongoing autolytic changes.
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Conclusion

After smgle oral application 1-chloro-2-nitrobenzene is toxic to moderate toxic (LDso, oral: rat,
male: 144, 251 or 560 mg/kg bw; rat, female: 263 or 560 mg/kg bw). Cyanotic appearance was the
predominant symptom.

3.1.3 Irritation

Skin Irritation
There are no studies according to the current OECD guideline but there are study reports with
rabbits which give sufficient information to evaluate this endpoint:

In an older study, 0.5 ml of a 10 % sesame oil solution of l-chloro-2-nitrobenzene was applied to
the shaved (intact and abraded) skin of six rabbits for 24 hours covered by semi-occlusive dressing.
When the dressing was removed (24 hour-reading) only mild erythema -(score 1/0-4) was noted in
both, intact and abraded skin of 4/6 rabbits. Erythema were not observed at 48 hour- and at 72
hour-reading. According to Fed. Reg. 38, No 187, p. 27109, §1500.41, 1973, the compound was
evaluated as no irritant (Hoechst 1975).

In another study, 500 mg 1-chloro-2-nitrobenzene was applied undissolved to the inner surface of
one ear of each of two rabbits for 24 hours covered by cellulose pads and plaster. To fix the plaster
tightly a rolled gauze pad was put on it. Ear, substance, pad, plaster and rolled pad were then
bandaged. No signs of imitation (sore 0/4) were observed neither when the pad, plaster, rolled pad

were removed nor during the 7 day post exposure observation period (Bayer 1976). In addition, in
the same report, the results of acute dermal testing in rats with the substance formulated in

polyethylene glycole 400 are mentioned. Signs of irritation were not reported.

05 ml of warmed, undiluted 1-chloro-2-nitrobenzene was applied to the skin of six rabbits for 24
hours. No erythema or edema was observed till 168 hours after application (no information about
the type of application and pretreatment of the skin) (Younger Labs. 1991).

No skin imitation was reported in an acute dermal toxicity study (see chapter 3.2.3; Bayer 1976).
Conclusion

The study documentation of the available studies is incomplete in one case and m the two other
cases the test substance was applied undissolved or respectively diluted. However, the studies gave
no evidence of a skin irmtating potential of 1-chloro-2-nitrobenzene.

Eye Irritation
There are no studies according to the current OECD guideline but there are study reports with

rabbits which give sufficient information to evaluate this endpoint;

In an older study, performed as described in Fed. Reg, Vol 38, No.187, §1500.42, 1973, 100 mg of
1-chloro-2-nitrobenzene was applied undissolved into one eye of each of 6 rabbits (the other eye
served as control). One hour post application slight conmjunctival injections (score 1-2/0-3) were
noted in the eyes of 6/6 rabbits, 7 hours post application in the eyes of only 2/6 rabbits (score 1/0-3)
and 24 hours post application no imritational effects were observed. The compound was evaluated to
be a mild imtant (Hoechst 1975).

In another study m the same report, a 10 % solution was applied into one eye of each of 6 rabbits:
which leads to slight irritational effects (score 1/0-3) in the eyes of 3/6 rabbits ome hour post

application. These effects had disappeared after 7 hours. The compound was evaluated as slightly
irritating (Hoechst 1975).
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In another study 50 mg l-chloro-2-nitrobenzene was applied into the right eye of each of two
rabbits. Slight redness (score 1/3) was observed in the eye of one rabbit, which disappeared within
24 hours. No signs of imitation were observed m comea neither on the application day nor during
the 7 day post exposure observation period (Bayer 1976).

Conclusion

1-Chloro-2-nitrobenzene caused slight irritational effects to the eyes of rabbits which were
reversible within 24 hours.

3.1.4 Sensitisation

Skin :

Skin sensitization potency was examined in tests with 10 guinea pigs using test methods which are
no longer in use and which are incompletely documented (Rusakov 1973): In a modified Draize test
mduction was performed with an 1 % aceton-solution of the compound on the shaved back for 5
consecutive days. At day 7 challenge was performed with the same solution. As there was no skin
reaction observed, a modified Freunds complete adjuvant test was performed: the same guinea pigs
were treated with a 10 % solution of 1-chloro-2-nitrobenzene at day 22: 0.2 ml Freunds Adjuvans
together with 0.5 mg 1-chloro-2-hitrobenzene/kg bw was mjected into the hind paw. 6 days later
one drop of a 10 % solution of. 1-chloro-2-mtrobenzene was applied on the shaved untreated skin as
challenge. The author reported that 50 % of the treated guinea pigs showed a positive reaction. Rats
exposed via inhalation to 0.008 mg/m® for 5 months showed also positive reactions (see above;
Rusakov et al. 1973).

Conclusion

Due to the limited and poor quality infarmation available regarding skin sensitization it cannot be
concluded whether or not the chemical has a sensitizing activity.

3.1.5 Repeated Dose Toxicity

Inhalation
The repeated dose toxicity was examined in male and female Fischer 344/N rats and in male and

female B6C3F1 mice for a period of 13 weeks via whole body inhalation of vapor (NTP 1993).

During exposure rats and mice were observed twice dailly and were weighed at the start of the
- study, weekly thereafter and at necropsy. Clinical observations were recorded weekly. After
cessation of exposure, complete necropsies were performed on all amimals. Histopathologic
evaluations, especially on target organs identified (kidney, liver, nasal cavity, and spleen (rats);
liver and spleen (mice)) and on reproductive organs (see also chapter 3.2.10) were performed on all
animals in the control and the highest exposure groups and on all animals that died early. Target
organs identified were also exammed in all lower exposure groups.

Groups of 10 male and 10 female rats were exposed to 0, 1.1, 2.3, 45, 9, 18 ppm (approx. 0, 7,
147, 288, 576, or 1152 mg/m®), 6 hours per day, 5 days per week over a period of 13 weeks.
Additional 10 male and 10 female rats per group were exposed for clinical pathology studies atd 1
{only methaemoglobin - data not shown), d 4, and d 23 consisting of hematology and clinical
chemistry evaluations. Animals in the base study were evaluated at the end of the study. There were
no clear clinical signs of toxicity. All rats survived till the end of the study. Body weight gain.was
similar to the respective controls. At necropsy, males of the 18 ppm group had significant increased
spleen (absol. and rel) and from 9 ppm increased right kidney (rel.) weights. Absolute liver weights
were increased from 1.1 ppm and the relative liver weight from 2.3 ppm. In males exposed to 18
ppm, abs. and rel. lung weights were significant decreased. 2/10 males in the 18 ppm group showed
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darkened spleen. Histopathologic evaluation of the kidney showed tubule pigments from 4.5 ppm
and tubule regeneration from 1.1 ppm. In the liver, cytoplasmic basophilia was noted from 9 ppm.
Spleenic congestion was observed in all exposed and in the control male rats with dose-dependent
slight increase in seventy. Females, at necropsy, had increased right kidney (absol and rel) in the
18 ppm-group and increased absolute liver weights from 2.3 ppm and increased relative liver
weights from 4.5 ppm. Significant increased spleen weights (absol and rel) were noted from 4.5
ppm. 1/10 females in the 18 ppm group showed darkened spleen. Histopathologic evaluation
vielded in the kidney tubule pigment and cytoplasmic basophilia of the liver from 9 ppm. Spleenic
congestion was noted in exposed and in the control females with dose-dependent slightly increased
mcidences. Hyperplasia of the nasal cavity respiratory epitheliim i all exposed male and female
rats was considered as a toxic effect due to 1-chloro-2-nitrobenzene exposure.

Concentration-related increase in methacmoglobinaemia (males: significant from 1.1 ppm at d 23
and from 2.3 ppm at all time points with max. of 1.14 g/dl at 18 ppm; females: significant from 1.1
ppm at week 13 and from 2.3 ppm at all time points with max. of 1.04 g/dl at 18 ppm; data from dl
not shown) and oxidative damage to red blood cells occurred from the first days of exposure
(males: significant at 1.1 ppm (d23), at 4.5 ppm (week 13), at 9 ppm (d4, weekl3), at 18 ppm (at all
time points) when compared to the control values at the respective time point; females: significant
in every exposure group at week 13 when compared to the confrol values at the respective time
point). Decrease in haematokrit, haemoglobin and increase in leukocytes predominantly in the
highest dose groups of male and female rats was recorded. The beginning regeneration could be
recognized in the increase in reticulocyte count at all dose groups of male and female rats at week
13. Serum activities of alanine aminotransferase and sorbitol dehydrogenase were mildly increased
m different male and female exposure groups at various time points. A NOAEL was not achieved,
the LOAEL is 1.1 ppm (7 mg/m?®).

Male and female mice were exposed t0 0, 1.1,2.3 ,9, 4.5, 18 ppm, 6 hours per day, 5 days per week
over a period of 13 weeks. There were no clinical signs of toxicity. 2/10 male mice exposed to 18
ppm died. In females from 1.1 ppm body weight gain was greater than in the concurrent control
females; in males, body weight gain was similar to the respective control. Exposed mice had
treatment-related increased liver and kidney weights (males: abs. and rel. right kidney weights, rel.
liver weights sign. increased from 2.3 ppm, abs. liver weights from 9 ppm; females: abs. right
kidney weight from 2.3 ppm, abs. liver weights in all exposed groups, rel. liver weight from 9ppm)
. Pale discoloration in the liver was noted in 6/10 males and 1/10 females in the 18 ppm group. The
spleen was grossly enlarged in 3 females in the 9 ppm group and 4 females in the 18 ppm group.
Hepatocellular necrosis, cytomegaly, mineralization and chronic inflammation were seen in the
liver, primarily in mice in the 18 ppm group but also in the 9 ppm-group. In addition, increased
haematopoetic activity of the spleen was seen in both sexes of mice, particularily in females at 9
ppm and greater. The NOAFL for histopathologic mjury is 4.5 ppm (28.8 mg/m?®).

Oral ,
The repeated dose toxicity was also examined in a subacute feeding study with B6C3F1 mice

according OECD Guideline 407 (Bayer 1991, 1993). The objective of the study was to recognize
possible prae-neoplastic lesions by means of enzyme histochemistry.

12 mice/sex/dose received 0, 50, 500, 5000 ppm I1-chloro-2-nitrobenzene for 5 weeks. Additional 6
" mice/sex/dose were used for interim kill and examination after one week of treatment. The
calculated feed intake was 0, 16, 167, 1120 mg I-chloro-2-nitrobenzene/kg bw/day for males and 0,
24, 220, 1310 mg/kg bw/day for females. Except of one male in the lowest dose group, no animal
died during treatment. No clinical signs of toxicity up to and including 500 ppm were observed. At
5000 ppm narrowed palpebral fissures and comeal opacity in males were reported. From 5000 ppm
reduced body weight gain and reduced food mtake in both sexes and additionally n females from

500 ppm.
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From 5000 ppm m both sexes reduced number of erythrocytes (change in  morphology:
anisocytosis, poikilocytosis and polychromasie), haematokrit- and haemoglobin-content and
increased bilirubin-, methaemoglobin-(f: 2.8 %; m:1,7 %) MCV-, MCH- and MCHC-values.
Increased spleen weights, dark red discoloration of the spleen and increased haemosiderin
deposition could be seen.

No treatment related changes in the kidneys were observed.

From 500 ppm increase in cholesterin content in the blood, increased liver weights (differences of
up to 89 % were noted in females) accompanied by hypertrophy of the centrolobular hepatocytes.
From 5000 ppm gross changes in the liver, increase in the activity of ASAT and ALAT and alkaline
phosphatase (male) was noted. In males, blood-urea was decreased.

Additional investigations demonstrate from 500 ppm increase in liver enzyme activities (EOD,
ALD, EH, GSH-T,GLU-T) and disturbance of carbohydrate metabolism (decreased
gluconeogenesis and glycogen, activated pentose phosphate cycle (at 5000 ppm), increased
glycolysis (at 5000 ppm)).

At 5000 ppm males showed decreased testis weight without histopathological changes.

No other treatment-related functional disturbances or impairment of other organs were observed.

Thus, the NOAEL of 50 ppm (16 mg/kg bw/day for males and 24 mg/kg bw/day for females) could
be derived.

Also in several other studies on rats and mice with oral or mhalational exposure for 2 and 4 weeks
or 7 months, spleen, liver and kidneys were identified as target organs.

Effects on CNS function in rats were reported in a subchronic oral study with poor reliability
(Davydova SG 1967). These effects cannot be evaluated because of the incomplete description of
the results and the method used.

Conclusion

The repeated dose toxicity was examined in rats and in mice for a period of 13 weeks via whole
body inhalation. As target organs liver, kidney and spleen were identified in both species, and
furthermore, m rats erythrocytes and the nasal cavity respiratory epithelium. The NOAEL in rats
was not achieved, the LOAEL is 1.1 ppm (7 mg/m®). In mice, increased liver and kidney weights
were observed even at 1.1 and 23 ppm, respectively. The NOAEL for lnstopathologlcal mjury in
mice is 4.5 ppm (28.8 mg/m?).

In a subacute feeding study with mice target organs were blood, spleen and liver. The NOAEL was
50 ppm (males: 16 mg/kg bw/day ; females 24 mg/kg bw/day).

3.1.6 Mutagenicity
In vitro Studies

(A) Gene mutation

There are several Ames-tests which are mostly performed according to OECD Guideline 471 with
and without metabolic activation. In every study at least the highest dose levels exhibit 100 %
toxicity. For example 1-chloro-2-nitrobenzene was evaluated as mutagenic in the tests reported by
Haworth et al. (1983) (doses: 6-600 resp. 10-1000 pgplate) and by Bayer (1984) (doses: 833.3-
2073.6 pg/plate). An additional Ames test, which was reported in JETOC (1996) (doses: 10-1000
pg/plate), yielded negative results. A repetition of the study (doses: 39.1-10000 pg/plate) showed
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positive results in TA 100 and TA98. Investigations with E. coli yielded positive and negative
results JETOC 1997).

In a study with deficiencies n the description of results, 1-chloro-2-nitrobenzene showed mutagenic
acitivity in Salmonella typhimurium TA98 with metabolic activation and norharman (Suzuki et al.
1983). In summary, the available tests with Salmonella typhimurium showed mostly negative
results without the addition of a metabolic activation system in different strains. Only in strain
TA98 and TA1538 there were obtained mostly negative and one resp. 2 positive resulis. In the
presence of a metabolic activation system positive and negative results were obtained in TA 98 and.
TA 100 mostly at high but not bacteriotoxic concentrations.

In an HPRT Test which was performed with Chinese Hamster V79 lung cells according to OECD
Guideline 476 1-chloro-2-nitrobenzene does not induce gene mutations. The doses used were 100-
1200 ug/ml in the presence of S9-mix and 100-900 ug/ml without SSmix. Cytotoxicity was noted
in the highest concentration (TNO 1989). '

Conclusion

1-Chloro-2-nitrobenzene yielded positive results only in 2 tester strains of Salmonella typhimurium
and mostly at high but not bacteriotoxic concentrations. Therefore it can be regarded as a weak
mutagen in bactenial test systems. It showed no mutagenic activity in mammalian cell test systems

in vitro.
(B) Cytogenicity

There is a study on cytogenicity using Chinese Hamster Ovary (CHO) cells and doses ranging from
10-100 pg/ml without addition of a mefabolic activation system (S9mix) and from 25-250 pg/ml in
the presence of SO-mix. Harvest times were 8, 12, 21 hours. The study was performed according to
OECD Guideline 473 and yielded negative results (Huntingdon 1988).

NTP (1993) reported additional cytogenetic tests with Chinese Hamster Ovary cells using different
harvest times: Without metabolic activaion an equivocal result at the highest concentration was
obtained when the harvest time was 14 hours (doses: 16-160 ug/ml) and a negative result with a
harvest time of 18.5 hours (dose: 47216 ug/ml). In the presence of an activation system negative
results were obtaned after a harvest time of 14 hours (doses: 50-500 pg/ml) and weak positive
results at the highest concenftration when the harvest time was 13.6 hours (doses: 101-465 and 125-
500 pg/ml).

Conclusion

1-Chloro-2-nitrobenzene showed weak clastogenic activity in CHO cells in vitro at high
concentrations only.

(C) Indicator Tests

1-Chloro-2-nitrobenzene did not increase Unscheduled DNA repair in rat hepatocytes using a dose
range from 1.0 to 100 pg/ml DMSO. Cytotoxicity was determined i preliminary results (Monsanto
1984).

An increase m Sister Chromatid Exchange (SCE) rate was found in Chinese Hamster Ovary cells
treated with 1-chloro-2-nitrdbenzene in doses ranging from 5 to 500 pg/ml (NTP 1993). The
biological relevance of SCE is not yet clear.
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Conclusion

1-Chloro-2-nitrobenzene did not induce Unscheduled DNA repair. It induced increased rates of
Sister Chromatid Exchanges, whereas the biological relevance of this effect is not yet clear.

In vivo Studies
(A) Gene mutation

There are several Drosophila SLRL tests which are performed using different application routes:
intraperitoneal injection, adult and larval feeding. Both dosing methods lead to negative results
(Zimmenng 1985, 1989).

Conclusion

1-Chloro-2-nitrobenzene showed no mutagenic activity in Drosophila melanogaster.
(B) Cytogenicity

Intraperitoneal injection of 60 mg 1-chloro-2-nitrobenzenekg bw of unknown purity into CD-1
mice (n=8) induced single DNA strand breaks in liver and kidneys which were identified by
alkaline elution technique (Cesarone et al. 1982). Intraperitoneal injection, however, is not the
recommended exposure route of the respective OECD guideline because i could expose the organs
directly rather than via the circulatory system.

Conclusion

Intraperitoneal injection of 1-chloro-2-nitrobenzene into mice resulted in DNA damage in the liver
and kidney.

Conclusion

1-Chloro-2-nitrobenzene showed weak mutagenic activity in bacterial test systems but not in
mammalian cell test systems in vitro, It was not mutagenic in Drosophila melanogaster. In
mammalian cells in vitro, it showed weak clastogenic activity. The substance induced increased
rates of Sister Chromatid Exchanges, whereas the biological relevance of this effect is not yet clear.
Intraperitoneal injection into mice resulted in DNA damage in the liver and kidney. The

inconsistent results of the available genotoxic studies are typical for nitroaromatics. As a whole 1-
chloro-2-nitrobenzene is suspected of being genotoxic, at least a weak clastogen.

3.1.7 Carcinogenicity

For evaluating carcinogenicity the only available studies in rats and mice don't meet the criteria of
today (doses too high, number of animals too low, duration time too short) and are only reported in
brief (Weisburger et al. 978).

25 male CD rats/group were given l-chloro-2-nitrobenzene in the diet for 18 months (50 % of
MTD, MID): 0, 1000, 2000 mgkg diet (approx. 0, 75, 150 mgkg bw/day). After 6 months of
treatment, dosage was reduced to 500, 1000 mgke diet (approx. 37.5, 75 mg/kg bw/day), because
body weight gain was reduced by 10 % when compared to the control group or deaths occurred
from toxicity (no further information). Reduced doses were given for the remaining 12 months.
Following the 6-month-observation period, necropsy was performed and male rats with tumours
were recorded: 1722 in the simuliancous control group (pooled control: 14/111) and 722 resp 1/19
in the low resp. the high dose group. These tumours of the low dose group usually included
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pituitary adenomas along with either a stomach papilloma, a tumour of the adrenals, a thyroid
adenocarcinoma, a lymphosarcoma, a bile duct carcinoma or a subcutancous fibroma.

25 male and female CD]1 HaM/ICR mice/group were given kchloro-2-nitrobenzene in the diet for
18 months (50 % of MTD, MTD): 0, 3000, 6000 mg/kg diet (approx. 0, 450, 900 mg/kg bw/day).
After 8 months of treatment dosage was reduced to 1500, 3000 mg/kg diet (approx. 225, 450 mgkg
bw/day) which was given for the remaining 10 months (see above). Following the 3-month-
observation period, necropsy was performed and mice with tumours were recorded: 3/18 (m), 0/20
) in the simultaneous control group (pooled control: (m) 7/99, (f) V102) and 7/17 (m), 5722 ()
resp 3/16 (m), 5/19 (f) in the low resp. the high dose group, identified as hepatocellular carcinomas.

The objective of a subacute feeding stdy with B6C3Fl mice was to recognize possible prac-
neoplastic lesions by means of enzyme histochemistry.

12 mice/sex/dose received 0, 50, 500, 5000 ppm 1-chloro-2-nitrobenzene in the diet for 5 weeks.
Additional 6 mice/sex/dose were used for interim kill and examination after one week of treatment.
The calculated feed intake was 0, 16, 167, 1120 mgkg bw/day for males and 0, 24, 220, 1310
mg/kg bw/day for females. Except of one male in the lowest dose group, no animal died during

treatment.

The additional investigations demonstrate from 500 ppm increase in liver enzyme activities (EOD,
ALD, EH GSH-T, GLU-T) and disturbance of carbohydrate metabolism (decreased
gluconeogenesis and glycogen, activated pentose phosphate cycle (at 5000 ppm), increased
glycolysis (at 5000 ppm)). These marked changes in the carbohydrate metabolism were evaluated
as possible promotion activity of I-chloro-2-nitrobenzene (Bayer 1991, 1993).

Conclusion

1-Chloro-2-nitrobenzene induced tumours in different organs of rats and i the liver of mice.
Overall taking into consideration the results of the genotoxicity tests, the analogy to other
nitroaromatics and the results of the available limited studies in rats and mice, there is a concem for
a carciogenic potential of l-chloro-2-nitrobenzene.

3.1.8  Toxicity for Reproduction

Effects on Fertility

There are no specific studies on toxicity to reproduction using inhalative exposure, but there is a 13
week inhalation study which also evaluated the reproductive organs and can therefore be taken into
account for this exposure route.

Male and female F344/N rats were exposed to 0, 1.1, 2.3, 45, 9, 18 ppm (0, 7, 14.7, 288, 576,
1152 mg/m®), 6 hours per day, 5 days per week over a period of 13 weeks (NTP, 1993; see also
chapter 3.2.7). At the end of the study sperm morphology and vaginal cytology evaluations were
- performed of animals in the 0, 4.5, 9 and 18 ppm groups (reproductive organs of animals of the two
lower exposure groups were not evaluated).

There were no clear clinical signs of toxicity. All rats survived till the end of the study.
Concentration-related increase in methaemoglobinacmia and oxidative damage to red blood cells
occutred from the first days of exposure and resulted in a regenerative anacmia; target organs were
kidneys, spleen, liver, erythrocytes and nasal cavity respiratory epithelinm (for detals see chapter
3.2.7). Males of the 18 ppm group showed decreases in cauda epididymis weights and in the
spermatid count and spermatid heads/testis (NOAEL rproducive ogans = 9 ppm). Females reproductive
system was not affected by treatment (NOAEL reprodudive organs = 18 ppm).
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Male and female B6C3F1 mice were exposed to 0, 1.1, 2.3, 45, 9, 18 ppm (0, 7, 14.7, 28.8, 576,
1152 mg/m?®), 6 hours per day, 5 days per week over a penod of 13 weeks (NTP 1993). At the end
of the study sperm morphology and vagmal cytology evaluations were performed of animals in the
0, 45, 9 and 18 ppm group (reproductive organs of animals of the two lower exposure groups were
not evaluated): There were no clinical signs of toxicity. 2/10 male mice exposed to 18 ppm died;
target organs were kidneys, spleen and liver (for further details see also Chapter 3.2.7). Male mice
in all evaluated dose groups demonstrated a decrease in sperm motility (a NOAEL reproductive organs fOr
male mice was not determined); in females no effects were observed (NOAEL reproductive organs = 18

ppm).

In a 5 week feeding study 12 B6C3F1 mice/sex/dose received 0, 50, 500 or 5000 ppm 1-chloro-2-
nitrobenzene. Males of the highest dose group showed decreased testis weight without
histopathological changes (Bayer 1991, 1993; for further details on general toxicity see chapter
3.2.7).

There is a carefully performed study on toxicify to reproduction in mice using oral treatment (NTP
1992):

Male and female Swiss CD-1 mice were exposed to 1-chloro-2-nitrobenzene dissolved in com oil
by gavage to assess reproduction and fertility using the NTP continuous breeding protocol:

Groups of 20 breeding pairs received 40, 80 or 160 mgkg bw per day 2-chloronitrotoluene for 7
days prior to cohousing and for 98 days of continuous breeding. 40 breeding pairs received the com
oil vehicle only. The last litter bom during the holding period following the continuous breeding
phase from control and high dose groups was reared by the dam until weaning, after which time
treatment of the F1 animals was initiated by the same route and at the same concentration as the FO
animals. These F1 animals were used for the assessment of second generation fertility.

Data from a 2week dose-range-finding study were used to set exposure concentration. The highest
dose used in the reproduction study was one-half of that caused mortality in the dose-range-finding

study.

In the FO-generation mortality occurred in 2, 2, 2 and 3 mice in the control to the high dose groups,
respectively, which was suggested not to be treatment related. There was a slight increase in male
and post partum dam terminal weights. 3 females in the high dose group appeared cyanotic. No
other clinical signs were observed. Necropsy of the high dose mice showed increased spleen
weghts by 50-100 % and 4-6 fold increased methemoglobin level. No other necropsy data were
collected.

Reproductive performance and function of the FO-mice was not affected by treatment: number of
litters, pup weight, and viability were all wnchanged; live pups per litter and proportlon of pups bom
alive were increased (15% resp. 10%) in the high dose group

In the final litter of the holding period following the continuous breeding phase, pup weight gain
during suckling was lower in the treated groups. At weaning, pups of the high dose group weighed
12% less than control. None of the pups showed clinical signs of toxicity.

Mating of the adult F1 mice (only control and high dose group) revealed no difference between the
groups in terms of proportion of mated pairs, number of litters per group, number of live pups per
litter and pup weight or wviability. Treated F1 male and female mice had 34old increased
methacmoglobin level compared to the control and were approximately 7 and 5 % heavier than their
control counterparts. At necropsy, liver and spleen weights were increased by 40 to 60 %. In male
mice, abs. right epididymis and kidney/adrenals weights were increased, seminal vesicle-to-body
weight was reduced compared to controls. Sperm measured were umaffected by 1-chloro2-
nitrobenzene exposure (epididymal sperm motility, sperm count, percentage of abnormal sperm). In
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females, oestrous cycle were unaffected by 1-chloro-2-nitrobenzene exposure. Thus, NOAEL for
fertility is 160 mg/kg bw/day.

Conclusion

Following inhalational exposure of F344/N rats and B6C3F1 mice for 13 weeks, only in males 1-
chloro-2-nitrobenzene affects the reproductive organs. Performance of a specific study on toxicity
to reproduction (NTP Continuous Breeding Protocol) reveals that I-chloro-2-nitrobenzene was
without reproductive toxicity in a different mice strain following oral treatment by gavage despite
of significant changes in liver and spleen weights and despite elevated methemoglobin levels. The
NOAEL ity in Swiss CD-1 mice after oral application is 160 mg/kg bw/day whereas the dams
showed general toxicity effects at this concentration.

Because 1-chloro-2-nitrobenzene affected the reproductive organs in systemic toxic doses in male
rats and in males of one strain of mice after subchronic inhalation there is a concern for a
reproductive toxicity potential, even if an impairment of reproduction after oral admnustratlon n
males of a second strain of mice could not be detected.

Developmental Toxicity

25 female Si)rague-Dawley rats per group received 0, 25, 75 or 150 mgkg bw/day 1-chloro-2-
nitrobenzene dissolved in com oil by gavage from d6 to d15 of gestation. Due to severe toxicity and
high mortality rate of the dams m the 150 mgkg bw/day group, all females of the 150 mg-group

were terminated prior to scheduled sacrifice. One year later, m another laboratory, a third dose
group was examined together with a concurrent control group (see later).

No evidence of maternal toxicity was exhibited at the 25 mg/kg level

For gestation d 6-10 a slight, but not significant reduction in matemal body weight gain at the 75
mg/kg level, urmary staining and alopecia were noted in some dams when compared to the

respective control groups. The difference mm matemal body weight gain was accompanied by
reductions in food consumption for d 6-10. The reductions noted at 75 mg/kg were recovered later
In gestation.

Matemnal reproductive parameters and fetal body weight in the treatment groups were similar to the
respective control groups except for the mean number of early resorptions and postimplantation loss
at the 75 mgkg level. However, postimplantation loss i the respective control group was very low
compared to the historical control value.

No differences in the number of the htters exhibiting malformations were evident in the treatment
groups compared to the control group. Increased incidences of variations were seen in the 25 and 75
mgkg group: cervical #7 rib (sign. at 75 mghkge); and 13 full pairs of ribs with lumbar #1
rudimentary nb; in the 25 mgkg group: 12 full pair ribs with #13 unilateral full nib and/or
rudimentary rib(s). No historical control data were given. Thus, NOAEL naema toxiy 18 25 mghkg -
bw/day, a NOAEL gevelopmentat toxicity cotlld not be conclusively derived (Monsanto 1990).

In an additional study which was performed in a different laboratory one year later and which was
mtended to clarify the observation of the first study, mated female rats received 0, or 100 mg 1-
chloro-2-nitrobenzene/kg bw in com oil by gavage from d6 to d15 of gestation. For gestation d 610
slight reduction in maternal body weight loss accompanied by reduction in food consumption for
days 6-16 was noted. Maternal reproductive parameters and fetal body weights in the treatment
group was comparable to the respective control group. No teratogenic effect nor statistically
significant increase of skeletal variations like in the first experiment were observed (IRDC 1984).
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Conclusion

Developmental toxicity was examined By two studies with Sprague Dawley rats which both have
methodological deficiencies. In one study, due to high mortality rate at the highest dose level, only

two doses could be evaluated: NOAFELmatemal toxicity 15 25 mg/kg bw/day, a NOAEL developmental toxicity
could not be conclustvely derived since there was an increase in the number of litters exhibiting

specific skeletal variations. In the second study only one dose was applied: NOAEL gevetopmental toxicity
is 100 mg/kg bw/day, a NOAELmatemal toxicity could not be derived. Based on the available studies the
overall conclusion is, that there is no indication of developmental toxicity, although there are some
limitations within the studies.

32 Initial Assessment for Human Health

All available reports relate to mixed exposure, frequently in combination with 4-chloronitrobenzene
and/or nitrobenzene. A critical aspect in this context is that the chemical is rapidly absorbed via skin
and the respiratory tract. The signs of acute intoxication include methaesmoglobinacmia, vomiting,
headache and, in severe cases, collapse (Gerbis 1932, Renshaw and Ashcroft 1926, Linch 1974,
Sekimpi and Jones 1986) '

" No allergenic potential had been indicated although 1-chloro-2-nitrobenzene has been wused for
decades (BUA 1985, BG-Chemie 2000)
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4  HAZARDS TO THE ENVIRONMENT

4.1 Aquatic Effects
Acute and Chronic Toxicity Test Results

The lowest valid test concentrations of acute and chronic testing are presented in the following.

Acute toxicity to fish (Brachydanio rerio) has been tested in a flow through system according to
OECD Guideline 203 with analytical monitoring. The 96 h-LLCsp was determined to be 34.8 mg/l
(Roderer 1990). In a semi static test with Cyprinus carpio according to OECD Guideline 203 as
well, the 96 h-LCsy was determined to be 255 mg/l (no information about analytical monitoring)
(Zhao 1997). An Early Life Stage Test was conducted in an analytically monitored flow through
system with Pimephales promelas. In a first step 50 embryos were tested on hatchability and
development after 4 - 5 days of incubation. In a second step 15 randomly selected frys from the
mitial egg cups where observed on their further development for 33 days. The 33 d-NOEC was
determined by the authors Call & Geiger (1992) to be 0.264 mg/!l based on the endpoint 'normal
larvae' related © the hatched larvae. The review of the raw data of the study shows that at the next
higher test concentration of 0530 mg/l a statistically significant effect compared to the conirol
could be observed, however, there is no dose-effect relation for this endpoint at higher test
concentrations. The highest test concentration of 3.9 mg/l shows less normal larvae after hatch with
a deviation of 7% compared to the control. Apart from that regarding the endpoint 'normal larvae
related to imitial embryos' no effect at any concentration can be seen. Regarding 'weight' and 'length'
of the fry, at both endpoints a deviation to the control of > 5 % can be seen at a concentration of
2.04mg/l. Also for this endpoint there is no dose-effect relationship seen at the next higher
concentration. As statistically significant effects for the endpoint “normal larvae” were seen at
concentrations above 0264 mg/l, the NOEC derived by the authors is used for the hazard
assessment for reasons of precaution.

With Daphnia three valid acute tests are available. A test according to a Dutch standard test showed
a 48 h-ECso of 23.9 mg/l for Daphria magna (Denecer et al. 1989). A second test on Daphnia
carinata, comparable to OECD guideline 202 part I, showed a 48 h-ECsy of 21.3 mg/l (Zhao 1997).
For both tests there is no information about analytical monitoring given. The pretest to the
reproduction test showed a lower 24 h-ECso of 12 mg/l (nominal). The long-term study revealed a
21 &NOEC of 3.0 mg/l (measured concentration) for reproduction of Daphnia magna (Kiihn et al.
1988).

The lowest effect value for algac has been found for Chlorella pyrenoidosa. A 96 h-ECs on
biomass is reported with 69 mg/l (no information about analytical monitoring), but there is no EG
value given (Deneer 1989). With the green alga Scemedesmus subspicatus the following effect
values were found:

481-FC 34mg/l
481-FiC1o: 11mgh
488 FCx: 75mg/
48h-FEC g 19mg/

The lowest available long-term test value without effects, a NOEC of 0.264 mg/l found n the early
life stage test with Pimephales promelas, is used as basic value for the derivation of the PNECaqua.
Since long-term tests with species from three trophlc levels are available, an assessment factor of 10
18 proposex.
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Therefore: PNECaqua = 0.264 mg/1/ 10 = 0.026 mg/l.

4.2 Terrestrial Effects

In a test according to OECD-Guideline 208 (Terrestrial plant growth test) a 14 d-EC50 in the range
of 32 - 10 mgkg soil diy weight was determined for Lactuca sativa regarding the endpoint of
growth (Hulzebos 1993). The soil has an organic matter content of 1.8 %. In a second soil with an
organic matter content of 14 % a 14d-EC50-value of 5.4 mgkg soil dry weight was found. Both

values are related to nominal concentrations.

With an assessment factor of 1000 a PNECsoil of 3.2 pg/kg dw can be derived from this test.

4.3 Other Environmental Effects
No data available. |
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5 CONCLUSIONS

Production and processing

The world wide production of 1-chloro-2-nitrobenzene amounted to 111,800 tons in 1995 by
approximately 30 producars, excluding production in East European countries. 1-Chloro-2-
nitrobenzene is a basic chemical for processing intermediates which are further processed mainly to
dyestuffs, pigments, pesticides, and pharmaceuticals within the chemical industry. Direct use of 1-
chloro-2-nitrobenzene is riot known. Releases into the environment may occur during production
and processing. Emission data are only available for Bayer AG. During normal operation no 1-
chloro-2-nitrobenzene is emitted mto the atmosphere. Following the Official German Emission
Declaration i year 2000, less than 25 kg/a 1-chloro-2-nitrobenzene were emitted. Regular
monitoring data at the industrial sewage treatment plant showed the substance to be eliminated to
less than 5 pg/l. As worst case for the receiving water a PEC of < 0.007 pg/l is calculated taking the
10 percentile of the river flow into account. There is no information on releases into the
environment from other production and processing sites. A significant exposure to the terrestrial
compartment could not be identified.

Environmental behavior

The favourite target compartments for l-chloro-2-nitrobenzene are water with 65.4 %, followed by
air with 329 % according to a Mackay calculation level I In air, the substance is indirecily
photodegradable with ti» = 187 days. 1-Chloro-2-nitrobenzene is not readily biodegradable.
According to the model Simpletreat a removal in sewage treatment plants of 4.8 % can be
estimated. Under the conditions of industrial waste water treatment plants removal to > 95 % was
observed at one production/processing site. However, this removal cannot be transferred to other
sewage treatment plants. Special tests showed adapted cultures to be able to degrade 1-chloro-2-
nitrobenzene in a cometabolic pathway.

Measured bioconcentration factors in fish are in the range of 7.0 - 22.3 at a l-chloro-2-nitrobenzene
concentration of 0.25 to 0.025 mg/l. A calculated Koc suggests the substance to have a medium
geoaccumulation potential

The lowest valid acute test results of aquatic testing were determined for fish Cyprinus carpio)
with a 96 h-LCso of 25.5 mg/l, for Daphnia magna with a 24 hECso of 12 mg/l and 48 hECso of
239 mg/l, and for algac Chlorella pyrenoidosa) with a 96 RECso of 6.9 mg/l. With another algae
species (Scendesmus subspicatus).a 48h-ErC50 of 75 mg/l and a 48h-ErC10 of 19 mg/l was found.
Chronic toxicity has been tested for fish Pimephales promelas) m an Early Live Stage Test with a
33 d-NOEC of 0264 mg/l (endpoint number of normal larvae; measured conceniration), and for
Daphnia magna with a 21d-NOEC of 3.0 mg/l on reproduction (measured concentration). A
PNECaqua of 0.026 mg/l is derived from the fish NOEC of 0.264 mg/l using an assessment factor
of 10.

In a test with terrestrial plants a 14 ¢ECs in the range of 3.2 - 10 mg/kg soil dry weight was
determined for Lactuca sativa regarding the endpoint of growth. A PNECsoil of 3.2 pg/kg dw was
derived from this test. '

Human health

After single oral application 1-chloro-2-nifrobenzene is toxic to moderale toxic (LDsy, oral: rat,
male: 144, 251 or 560 mgkg bw; rat, female: 263 or 560 mg/kg bw). The acute mhalative toxicity
and dermal toxicity is moderate (LCso (ra) ca. 3200 mg/m® (= 495 ppm, vapor/acrosol mixture) for
4 hours; LDs, dermal, rat: male: 655 mg/kg bw, female: 1320 mgkg bw; LDs dermal rabbit: 400
mg/kg bw (male: 445 mg/kg bw, female: 355 mg/kg bw))..
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Cyanotic appearance was the predominant appearance for all three routes of application.

The documentation of the available sudies on skin imitation is incomplete in one case and in the
two other cases the test substance was applied undissolved or respectively diluted. However, the
studies gave no evidence of a skin imritating potential of 1-chloro-2-nitrobenzene.

1-Chloro-2-nitrobenzene caused slight imitational effects to the eyes of rabbits which were
reversible within 24 hours. :

Due to the limited and poor quality mfoxmatxon available regarding skin sensitization it cannot be
concluded whether or not the chemical has a sensitizing activity.

The repeated dose toxicity was examined in rats and in mice for a period of 13 weeks via whole
body inhalation As target organs liver, kidney and spleen were identified in both species, and
furthermore, in rats erythrocytes and the nasal cavity respiratory epithelium. The NOAEL in rats
was not achieved, the LOAEL is 1.1 ppm (7 mg/m®); In mice, increased liver and kidney weights
were observed even at 1.1 ppm and 2.3 ppm, respectively. The NOAEL for histopathological injury
in mice is 4.5 ppm (28.8 mg/m?).

In a subacute feeding study with mice target organs were blood, spleen and liver. The NOAEL was
50 ppm (males: 16 mg/kg bw/day ; females 24 mg/kg bwiday)

1-Chloro-2-nitrobenzene showed weak mutagenic activity in bacterial test systems but not in
mammalian cell test systems in vitro. It was not mutagenic in Drosophila melanogaster. In
mammalian cells in vitro, it showed weak clastogenic activity. The substance induced increased
rates of Sister Chromatid Exchanges, whereas the biological relevance of this effect is not yet clear.
Intraperitoneal injection into mice resulted m DNA damage in the liver and kidney. The
inconsistent results of the genotoxic tests as described above are typical for nitroaromatics. As a
whole 1-chloro-2-nitrobenzene is suspected of being genotoxic, or at least a weak clastogen.

1-Chloro-2-nitrobenzene showed tumours in different organs of rats and in  the liver of mice.
Overall taking ito consideration the results of the genotoxicity tests,and the resulsts of the
available !mited studies in rats and mice, there is a concem for a carcinogenic potential of 1-chloro-
2-nitrobenzene.

Following inhalative exposure of F344/N rats and B6C3F1 mice for 13 weeks, only in males 1-
chloro-2-nitrobenzene affects the reproductive organs. Performance of a specific study on toxicity
to reproduction (NTP Continuous Breeding Protocol) reveals that 1-chloro-2-nitrobenzene was
without reproductive toxicity in a different mice strain following oral treatment by gavage despite
of significant charges in liver and spleen weight and despite of elevated methemoglobin levels.
Thus, the NOAELgsiity in Swiss CD-1 mice after oral application is 160 mg/kg bw/day whereas the
dams showed general toxicity effects at this concentration. Because 1-choro-2-nitrobenzene
affected the reproductive organs in systemic toxic doses in male rats and i males of one strain of
mice after subchronic inhalation there is a concem for a reproductive toxicity potential, even if an
mpaimment of reproduction after oral administration in males of a second stram of mice could not
be detected.

Developmental toxicity was examined by two studies with Sprague-Dawley rats which have
methodology deficiencies. In one study, due to high mortality rate at the highest dose level, only
two doses could be evaluated. NOAEL  matermal tonicity i 25 mg/kg bw/day, a NOAEL cvetopmentat tosicity
could not be conclusively derived, since there was an increase in the number of litters exhibiting
specific skeletal variations. In the second study only one dose was applied: NOAEL  developmental toxicity
is 100 mg/kg bw/day, a NOAEL matema toxicity could not be derived. Based on the available studies
the overall conclusion is, that there is no indication of developmental toxicity, although there are
some limitations within the studies.
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6 RECOMMENDATIONS

Environment; The substance is a candidate for firther work. Environmental exposure at the
sponsor company is adequately controlled. However, as there are no information on environmental
releases from other production / processing sites, national or regional exposure information
gathering and risk assessment may need to be considered. This is justified -because the substance is
not readily biodegradable and has a PNECagqua of 26 g/l

Human Health: The substance is a candidate for further work. Due to possible hazards
(haemotoxicity, reproductive toxicity, genotoxicity, and carcinogenicity) the exposure situation in
occupational settings and consumer settings should be clarified and, if then indicated, a sk
assessment should be performed.
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1~chloro-2-nitrobenzene
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Benzene,

l-chloro-2-nitro-

C6H4CINO2

Bayer AG
08-JUN-1993
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08—JUN-1993

OECD HPV Chemicals Programme,
SIAM 13

SIDS Dossier, approved at

(6—-9 November 2001)

26-NOV-2003
02-JUN-1994
26-NOV-2003

Number of Pages: 96

Chapter (profile): Chapter: 1, 2, 3, 4, 5, 6, 7, 8, 10

Reliability (profile): Reliability: without reliability, 1, 2, 3, 4

Flags (profile): Flags: without flag, confidential, non confidential, WGK
(DE), TA-Luft (DE), Material Safety Dataset, Risk ’
Assessment, Directive 67/548/EEC, SIDS

k2 UNEP PUBLICATIONS

-339-



OECD SIDS o ' 1-CHLORO-2-NITROBENZENE
1. GENERAL INFORMATION DATE: 26NOV-2003
SUBSTANCE ID: 88-73-3

1.0.1 Applicant and Company Information

Type: cooperating company
Name: ACNA C.O.

Town: 17010 Cengio (SV)
Country: Italy

Type: cooperating company
Name: Chemie AG Bitterfeld-Wolfen
Town: 06749 Bitterfeld-Wolfen
Country: Germany '
Type: cooperating company
Name: Hoechst AG

Town: 65903 Frankfurt/Main
Country: Germany

Type: cooperating company
Name: Monsanto

Town: 1150 Brussels

Country: Belgium

Type: cooperating company
Name: Rhone-Poulenc Chimie
Street: 25 quail Paul Doumer
Town: 92408 Courbevoie Cedex
Country: France

1.0.2 Location of Production Site, Importer or Formulator

1.0.3 Identity of Recipients

1.0.4 Details on Category/Template

1.1.0 Substance Identification

1.1.1 General Substance Information

Substance type: organic

Physical status: solid

Purity: > 99 - % w/w

Remark: cooperating companies for the Existing Chemical Regulation:

Hoechst AG, Germany
Chemie AG Bitterfeld-Wolfen, Germany
Monsanto Europe S.A., Belgium
Rhone-Poulenc Chimie, France
ACNA Chimica Organica, Italy
Flag: Critical study for SIDS endpoint
16-NOV-2000

1.1.2 Spectra

1.2 Synonyms and Tradenames
1-CHLORO-2-NITROBENZOL

Flag: Critical study for SIDS endpoint
27-JUL-2001
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1. GENERAL INFORMATION

DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3

1-NITRO-2-CHLORBENZOL

Flag: Critical study for SIDS endpoint

2-CHLOR-1-NITROBENZOL

Flag: Critical study for SIDS endpoint

2—-CHLORNITROBENZOL

Flag: Critical study for SIDS endpoint

2-NITRO~1-CHLORBENZOL

Flag: Critical study for SIDS endpoint

2-NITROCHLORBENZOL

Flag: Critical study for SIDS endpoint

BENZENE, 1—CHLORO~2~NITR6—

Flag: Critical studybfor SIDS endpoint

CHLOR-O-NITROBENZOL

Flag: Critical study for SIDS endpoint

O—CHLORNITROBENZQL

Flag: Critical study for SIDS endpoint

O-NITROCHLORBENZOL

Flag: Critical study for SIDS endpoint

OCNB !

Flag: Critical study for SIDS endpoint

ONCB |

Flag: Critical study for SIDS endpoint

1.3 Impurities

Remark: Dinitrochiorobenzene marx. 0.01 %
p-Nitrochlorobenzene marx. 0.2 %
water : max. 0.1 %

1.4 Additives

1.5 Total Quantity
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1. GENERAL INFORMATION

DATE: 26-NOV -2003
SUBSTANCE ID: 88-73-3

1.6.1 Labelling

Labelling:
Symbols:

R-Phrases:

S—-Phrases:

Remark:
Flag:
18~JUN-2001

provisionally by manufacturer/importer

(T) toxic )

(N) dangerous for the environment

(24/25) Toxic in contact with skin and if swallowed

(40) Possible risks of irreversible effects

(43) May cause sensitization by skin contact

(51/53) Toxic to aguatic organisms, may cause long-term
adverse effects in the aquatic environment

(62) Possible risk of impaired fertility )
(28) After contact with skin, wash immediately with plenty of
water and soap, if possible with Polyethylenglykol 400, too
(36/37) Wear suitable protective clothing and gloves '
(45) In case of accident or if you feel unwell, seek medical
advice immediately {show the label where possible)

(61) Avoid release to the environment. Refer to special
instructions/Safety data sets

Classification by EEC is required
Critical study for SIDS endpoint

1.6.2.Classification

Classified:

Class of danger:

R-Phrases:

Flag:
28-MAR-2000

Classified:

Class of danger:

R~Phrases:

Flag:
28-MAR~2000

Classified:

Class of danger:

R-Phrases:
Remark:

Flag:
25-JUN-2001

Classified:

Class of danger:

R-Phrases:

Flag:
03-APR-2000

Classified:

Class of danger:

R-Phrases:

Remark:

provisionally by manufacturer/importer
carcinogenic, category 3
(40) Possible risks of irreversible effects

Critical study for SIDS endpoint

provisionally by manufacturer/importer

dangerous for the environment

(51/53) Toxic to aquatic organisms, may cause long-term
adverse effects in the aguatic environment

Critical study for SIDS endpoint

provisionally by manufacturer/importer
harmful

(62) Possible risk of impaired fertility
due to classification according to TRGS 905 (DE): risk of
impaired fertility, category 3

Critical study for SIDS endpoint

provisionally by manufacturer/importer
irritating -
(43) May cause sensitization by skin contact

Critical study for SIDS endpoint
provisionally by manufacturer/importer

toxic

(24/25) Tozic in contact with skin and if swallowed

Classification by EEC is required
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1. GENERAL INFORMATION DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3

Flag: Critical study for SIDS endpoint
28 -MAR~2000

1.6.3 Packaging

1.7 Use Pattern

Type: type

Category: Use in closed system

Flag: Critical study for SIDS endpoint
Type: industrial

Category: Chemical industry: used in synthesis
Flag: Critical study for SIDS endpoint
Type: use

Category: Intermediates

Flag: Critical study for SIDS endpoint

1.7.1 Detailed Use Pattern

1.7.2 Methods of Manufacture

-1.8 Regulatory Measures

1.8.1 Occupational Erposure Limit Values

Type of limit: MAK (DE)

Remark: carcinogenic category 3
risk of cutaneous absorption
risk of impaired fertility, category 3

Source: TRGS 905 (DE)

Flag: Critical study for SIDS endpoint

18-JUN-2001

1.8.2 Acceptable Residues Levels

1.8.3 Water Pollution

Classified by: KBwS (DE)

Labelled by: KBwS (DE)

Class of danger: 2 (water polluting)

1.8.4 Major Accldent Hazards

Legislation: Stoerfallverordnung (DE)
Substance listed: yes

Remark: Appendiz I, No. 2
16~-JUL-2001

1.8.5 Alr Pollution

Classified by: other: producer according to TA-Luft (DE)
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OECD SIDS

1-CHLORO-2-NITROBENZENE

. 1. GENERAL INFORMATION

DATE: 26-NOV -2003
SUBSTANCE ID: 88-73-3

Number: 3.1.7 (organic substances)
Class of danger: I

1.8.6 Listings e.g. Chemical Inventories

1.9.1 Degradation/Transformation Products

1.9.2 Components

1.10 Source of Ezposure

1.11 Additional Remarks

1.12 Last Literature Search
Type of Search: Internal and External
Remark: Environmental, ecotoxicology

Toxicology: April 1999
25-JUN-2001

1.13 Reviews

: November 2000

Memo: BUA Report No. 2 (o-Chloronitrobenzene), VCH, Weinheim, Oct.

1985

25-JUN-2001
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OECD SIDS

1-CHLORO-2-NITROBENZENE

2. PHYSICO-CHEMICAL DATA

DATE: 26NOV -2003

SUBSTANCE ID: 88-73-3

2.1 Melting Point
Value:

Remark:
Flag:

32 degree C

solidifying point
Critical study for SIDS endpoint

27-JUL-2001 (11)
Value: 31.7 degree C

Source: Hoechst AG Frankfurt/Main, {(Reference not available)
25-JUN-2001 (38)
Value: = 31.7 degree c

Source: Hoechst AG Frankfurt/Main, (Reference not available)
25-JUN-2001 (37)
Value: 33 degree C

25-JUN-2001 (103)
2.2 Boiling Point

Value: 245.5 degree C at 1000 hPa

Flag: Critical study for SIDS endpoint

25-JUN-2001 (103)
Value: 243 degree C at 1013 hPa

12-JUL-2001 (12)
Value: 245 degree C at 1013 hPa

Source: Hoechst AG Frankfurt/Main, {(Reference not available)
25-JUN-2001 (38)
Value: 370 degree C

Decomposition: yes

Source: Hoechst AG Frankfurt/Main, (Reference not available)
25~JUN~-2001 (38)
2.3 Density

Type: density

Value: 1.368 g/cm® at 22 degree C

Flag: Critical study for SIDS endpoint

27-JUL-2001 (103)
Type: density

Value: 1.32 g/cm®* at 70 degree C

Source: Hoechst AG Frankfurt/Main (reference not available)
11-JUL-2001 (37)
38 UNEP PUBLICATIONS
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OECD SIDS : 1-CHLORO-2-NITROBENZENE
2. PHYSICO-CHEMICAL DATA DATE: 26-NOV 2003
SUBSTANCEID: 88-73-3

Type: density

Value: 1.294 g/cm® at 90.5 degree C
Source: Hoechst AG Frankfurt/Main, (Reference not available)
25-JUN-2001 . (38)

2.3.1 Granulometry

2.4 Vapour Pressure

Value: = .04 hPa at 20 degree C
Decomposition: no -
Method: Directive 84/449/EEC, A.4 "Vapour pressure"

Year: ) 2001

GLP: yes

Test substance: as prescribed by 1.1 - 1.4
Remark: 0.07 hPa at 25 °C
Flag: Critical study for SIDS endpoint
27-JUL-2001 (10)
Value: .0575 hPa at 20 degree C
25-JUN-2001 (16)
Value: 6 hPa at 20 degree C
24 -NOV-2000 (25)
Value: 2 hPa at 67.6 degree C
14-SEP-2000 . . (1)
Value: 49.8 hbPa at 150 degree C
Source: Hoechst AG Frankfurt/Main, (Reference not available)
25-JUN-2001 (38)

2.5 Partition Coefficient

log Pow: 2.24
Method: other (measured)
Flag: Critical study for SIDS endpoint
30-JUL-2001 (58)
log Pow: 2.46
Method: other (calculated)
Year: 2000
Remark: Calculation KOWWIN v1.66 (2001)
Flag: Critical study for SIDS endpoint
25-~JUN-2001 (94)
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QECD SIDS

1-CHLORO-2-NITROBENZENE

2. PHYSICO-CHEMICAL DATA

DATE: 26-NOV -2003
SUBSTANCE ID: 88-73-3

2.6.1 Solubility in different media

Solubility in:

Value:

Flag:
27-JUL-2001

Solubility in:

Value:

Source:
27-JUL-2001

Solubility in:

Value:

27-JUL-2001

Water .
.441 g/1 at 20 degree C

Critical study for SIDS endpoint

2.6.2 Surface Tension

2.7 Flash Point

Value:
Type:

Flag:
25-JUN-2001

Value:
27-JUL-2001
Value:

Source:
25-JUN-2001

Value:
Type:

Method:

12-JUL-2001

2.8 Auto Flammability

Value:
Method:
Remark:
Flag:
12-JUL-2001

Value:

Source:
25-JUN-2001

(27}
Water
.43 g/1 at 20 degree C
Hoechst AG Frankfurt/Main, (Reference not available)
(37)
Water
.59 g/1 at 20 degree C
(16)
127 degree C
closed cup
Critical study for SIDS endpoint
(103)
124 degree C
(16)
124 degree C
Hoechst AG Frankfurt/Main, (Reference not available)
(38)
128 degree C
closed cup
other: DIN 51758
(12}
470 degree C
other: DIN 51794
ignition temp.
Critical study for SIDS endpoint
(12)
> 450 degree C
Hoechst AG Frankfurt am Main, (Reference not available)
’ (37)

40
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OECD SIDS 1-CHLORO-2-NITROBENZENE
2. PHYSICO-CHEMICAL DATA DATE: 26.NOV -2003

SUBSTANCE ID: 88-73-3

Value: 487 degree C

Remark: ) Zuendtemperatur

Source: Hoechst AG Frankfurt/Main, (Reference not available)
25-JUN-2001 (38)

2.9 Flammability

2.10 Explosive Properties
2.11 Ozidizing Properties

2.12 Dissociation Constant
2.13 Viscosity

2.14 Additional Remarks

Remark: Untere Explosionsgrenze: 1.15 Vol-%
' Obere Erplosionsgrenze: 13.1 Vol-%
Gefghrliche Zersetzungsprodukte: Nitrose Gase,

Chlorwasserstoff

Unvertrégliche Substanz: Chlornitrobenzole reagieren mit
Reduktionsmitteln.
Source: Hoechst AG Frankfurt/Main, (Reference not available)
25-JUN-2001 , (38)
UNEP PUBLICATIONS 41
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OECD SIDS ' 1-CHLORO-2-NITROBENZENE
3. ENVIRONMENTAL FATE AND PATHWAYS _ DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3

3.1.1 Photodegradation

Type: ) other: air, indirect photolysis

Method: Calculation of the atmospheric oxidation of
l-chloro-2-nitrobenzene by hydroxyl radicals (AOPWIN vl.90,
2001} )

Result: OH rate constant: 0.1714 E-12 cm3/molecule x sec

: Half-life : 187.2 days (12 h day; 0.5 E6 OH/cm3)

Reliability: (2) valid with restrictions
Accepted calculation method

Flag: Critical study for SIDS endpoint

12-JUL-2001 (93)

Type: water

Light source: other: mercury high pressure lamps

Light spect.: > 290 nm

DIRECT PHOTOLYSIS

Degradation: = 0 % after 180 minute(s)
Method: other (measured)
Year: 1987
GLP: no

Test substance: other TS: l-chloro-2-nitrobenzene

Method; irradiation of TS in aqueous solution in the absence and in
the presence of TiO2; HPLC analysis

Result: quantitative degradation of TS was observed only in the
presence of TiO2

Reliability: (3) invalid

no detailed description of method, test conditions, and
results
12-JUL-2001 (48)

3.1.2 Stability in Water

Remark: Based on the chemical structure of the compound hydrolysis
is not expected under environmental conditions

Flag: Critical study for SIDS endpoint

25-JUN-2001

3.1.3 Stability in Soil

3.2.1 Monitoring Data (Environment)

3.2.2 Field Studies

3.3.1 Transport between Environmental Compartments

3.3.2 Distribution

Media: alr - biota - sediment(s) - soil - water

Method: _ Calculation according Mackay, Level I
Year: 1991
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OECD SIDS

1-CHLORO-2-NITROBENZENE

3. ENVIRONMENTAL FATE AND PATHWAYS DATE:26-NOV-2003

SUBSTANCE ID: 88-73-3

Remark:

Result:

Reliability:

Flag:
26-NOV-2003

Media:
Method:

Result:
Flag:
27-JUL-2001

Media:
Method:
Year:

Result:
Reliability:

Flag:
10-AUG-2001

Mackay, Calculation of the environmental distribution of
l1-chloro-2-nitrobenzene according to fugacity model level I
{1991) ’

Input parameter:

Temperature: 20°C

Vapor pressure: 4.0 Pa

Water solubility: 441 mg/1l

log Kow: 2.24

Entry of chemical: 1 mol

Calculated distribution between environmental compartments:
water 65.4 %, air 32.9 %, soil 0.9 %, sediment: 0.8 %, susp.
sediment: < 0.1 %, fish: < 0.1 %

(2) valid with restrictions

Accepted calculation method

Critical study for SIDS endpoint

water - air
other (calculation): Henry constant

H = 1.43 Pa m3 mol-1
Critical study for SIDS endpoint

(61)
water - soil
other (calculation): SCR-PCKOCWIN vl1.66
2000
Koc = 315.5
(2) valid with restrictions
Accepted calculation method
Critical study for SIDS endpoint
(85)

3.4 Mode of Degradation in Actual Use

3.5 Biodegradation

Type:
Inoculum:

Concentration:
Degradation:

Method:

GLP:

Test substance:

aerobic

other: sludge samples from different sewage plants, rivers,
bays and a lake, non adapted

30 mg/l related to Test substance

8.2 % after 14 day(s)

other: Japanese Guideline by MITI of 1974; corresp. OECD 301 C
Modified MITI Test I

no data

other TS: no purity given

Remark: Inoculum added: 30 mg/l; BOD measurement

Difference to OECD 301C: Initial test substance

concentration 30 mg/l instead of 100 mg/l
Reliability: (1) valid without restriction

Test procedure according to national standards
Flag: Critical study for SIDS endpoint
15-JUL-2002 (64)
Type: aerobic
Inoculum: activated sludge, industrial, non-adapted
Concentration: 200 mg/l related to DOC (Dissolved Organic Carbon)
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OECD SIDS

1-CHLORO-2-NITROBENZENE

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE:26-NOV-2003
SUBSTANCE ID: 88-73-3

Kinetic:

Method: .

Year:
GLP:

Remark:
Source:

Reliability:

25-JUN-2001

Type:
Inoculum:

Concentration:

Degradation:
Kinetic:

Method:
Year:
GLP:

Source:
Reliability:

25-JUN-2001

Type:
Inoculum:
Degradation:
Result:

Method:
Year:

_GLP:

Remark:
Reliability:

12-JUL-2001

Type:
Inoculum:

Method:
GLP:

Test substance:

Method:

Result:

o

5 day(s) 80
10 day({s) > 9

o

o
G

OECD Guide-line 302 B "Inherent biodegradability: Modified
Zahn-Wellens Test™

1982

no

Elimination by Stripping

Hoechst AG Frankfurt/Main

(4) not assignable

Original reference not available

(39)
aerobic
activated sludge
200 mg/l related to DOC (Dissolved Organic Carbon)
< 10 % after 15 day(s)
5 day(s) < 10 %
10 day(s) < 10 %
other: Respirometer Test
1982
no
Hoechst AG Frankfurt/Main
(4) not assignable
Original reference not available
(39)
aerobic
predominantly domestic sewage, adapted
0 % after 20 day(s) ,
under test conditions no biodegradation observed
other: comparable to OECD Guide-line 301 D
1977
no
related to BOD
(4) not assignable
Original reference not available
(9)

aerobic
other: activated sludge, non-adapted and adapted

other: see remarks
no
other TS: > 99.9 % purity

3 methods were applied:

1) Revised OECD test, 1971 (Determination of the
Biodegradability of Anionic Surface Active Agents)

2) Repetitive Die Away Test: Blok, 1979 (A repetitive Die
Away test combining several biodegradability test
procedures; Int. Biodeterior. Bull. 15, 57-63)

3} Pitter test (Pitter (1976): Determination of
biological degradability of organic substances, Water Res.
10, 231-235.)

tl/2 >> 4 weeks
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OECD SIDS

1-CHLOROQ-2-NITROBENZENE

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE:26-NOV-2003
SUBSTANCE ID: 88-73-3

Reliability:

12-JUL-2001

3.6 BODS,

(3) invalid
Insufficient documentation: no details on origin and density
of inoculum, and on tested concentrations and test

conditions
(18)

COD or BOD5/COD Ratio

3.7 Bioaccumulation

Species:

Exposure period:

Concentration:
BCF':

Method:

GLP:
Test substance:

Method:

Remark:

Test condition:
Reliability:

Flag:
12-JUL-2001

Cyprinus carpio (Fish, fresh water)
56 day(s) at 25 degree C
.025 mg/1

= 7.4 - 22.3

other:
Bioaccumulation
no data

other TS:

Japanese Guideline by MITI of 1974; corresp. OECD 305 C
(1981)
o—-chloronitrobenzene (CAS-No. 88-73-3)
Flow-through system;

Weight/length of ezposed fish: 30g / 10cm, lipid content:
2-6 %; water analyzed twice a week, fish every two weeks

At a o-chloronitrobenzene concentration of 0.25 mg/l and the
same test conditions as already described, a BCF of 7.0 -
20.8 was determined

flow-rate of test water: 200-800 ml/min

(1) valid without restriction

Test procedure according to national standards
Critical study for SIDS endpoint
(64)

Species: Poecilia reticulata (Fish, fresh water)

Erxposure period: 3 day(s) at 22 degree C

Concentration: 6 mg/l

BCF: 11.6 - 19.4

Method: other: comparable to OECD 305B (Bioaccumulation: Semi Static
Fish Test) (1981)

Year: 1986
GLP: no data

Test substance: other TS: > 99 %

Remark: Test temperature 21-23 °C
Mean fat content of fish: 8 +/- 2 %
Difference to Guideline 305 B: only 1 test concentration at
1/5 of 14 d~1C50 tested

Result: The test result in the publication is given on fat weight
basis with BCFfat = 1%4. The BCF values of 11.6 - 19.4 are
calculated from this data to the whole fish for reason of
comparability to other test results.

Reliability: (2) valid with restrictions : )
Comparable to guideline study with acceptable restrictions
(see remark)

27-JUL-2001 (24)

Species: Oncorhynchus mykiss (Fish, fresh water)

Erxposure period: 36 day(s)
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OECD SIDS 1-CHLORO-2-NITROBENZENE
3. ENVIRONMENTAL FATE AND PATHWAYS DATE:26-NOV 2003
SUBSTANCE ID: 88-73-3
Method: other: fish exposed to a mono- to pentachloronitrobenzene
isomer mixture at the same time in a flow-through system
Year: 1989
GLP: no

Test substance:

Method:

Remark:

Result:

Reliability:

27-JUL-2001

other TS: mono- to pentachloronitrobenzenes

30¢fish exposed to 720 +/-130 mg TS/l in a flow-through
system; acetone used as solvent; samples of 6 fish each
analy=zed at 5, 12, 20, 28 and 36 days of exposure; duplicate
water samples taken every 3 or 4 days; GC analysis
significant differences among sample intervals:
BCF decreasing from 134 mg/l (day 5) to 89 mg/l (day 20) and
then increasing again to 179 mg/l (day 36)
as the higher chlorinated nitrobenzenes are possibly
dechlorinated by metabolism in fish a BCF for
o-chloronitrobenzene cannot be derived within this test
design
(3) invalid .
Unsuitable test system (more than one substance tested in
the same test vessel)

(78)

3.8 Additional Remarks
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OECD SIDS

1-CHLORO-2-NITROBENZENE

4. ECOTOXICITY

DATE: 26NOV-2003
SUBSTANCE ID: 88-73-3

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

Type:

Species:
Exposure, period:
Unit:

LC50:

Method:
Year:
GLP:
Test substance:

Test condition:

‘flow through

Brachydanio rerio (Fish, fresh water)

96 hour(s)

mg/1l Analytical monitoring: yes
34.8 -

other: OECD Guide-line 203 (1984)

1990

no data

other TS: no purity given

fish length:
8.15;

2 cm;
16 h light / 8

10 fish per concentration step;
temperature: 23 °C; pH (dilution water)
h dark

Reliability: (1) wvalid without restriction
Guideline study
Flag: Critical study for SIDS endpoint
02-AUG-2001 (86)
Type: other: static or semistatic, no details given
Species: Oryzias latipes (Fish, fresh water)
Erposure period: 48 hour(s)
Unit: mg/1 Analytical monitoring: no data
LC50: 28 -
Method: other: Japanese Industrial Standard (JIS K 0102-1986-71)
"Testing methods for industrial waste water" (1986)
GLP: no data
Test substance: other TS: o-chloronitrobenzene (CAS-No. 88-73-3)
Test condition: 25 +/- 2 degree C
Reliability: (2) valid with restrictions
Test procedure according to national standards but only
basic data given
10-AUG-2001 (64)
Type: other: semistatic, renewal at 12 hours
Species: Cyprinus carpio (Fish, fresh water)
Erposure period: 96 hour(s)
Unit: mg/1 Analytical monitoring: no data
LC50: 25.5 -
Method: other: comparable to OECD 203 (Fish: Acute Toxicity Test,
1992)
Year: 1996
GLP: no data
Test substance: other TS: purity not given (commercial TS)
Remark: Deviation to OECD 203: higher fish load in test vessel
(about 50 g in 16 1 test water)
Test condition: 60 fish used in each test; fish weight/length: 5 g/5 cm;
temperature: 20°C
Reliability: (2) valid with restrictions
According to guideline study with acceptable restrictions
Flag: Critical study for SIDS endpoint
27-JUL-2001 (114)
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OECD SIDS

1-CHLORO-2-NITROBENZENE

4. ECOTOXICITY

DATE: 26NOV-2003
SUBSTANCE ID: 88-73-3

Type:

Species:
Exposure period:
Unit:

LC50:

Method:

Year:

GLP:
Test substance:
Reliability:

02-AUG-2001

Type:

Species:
Exposure period:
Unit:

NOEC:

LOEC:

Method:

Year:
GLP:

Remark:

Reliability:

27-JUL~-2001

semistatic

Poecilia reticulata
14 day(s)

mg/1l

30 -

(Fish, fresh water)

Analytical monitoring: yes

other: (fish, prolonged toxicity test,
1984)

1987

no data

other TS: > 99

comparable to OECD 204

oo

(2) wvalid with restrictions
Basic data given: comparable to guideline

flow through
Brachydanio rerio
14 day(s)

mg/1

2.9 -

5.9 -

(Fish, fresh water)

Analytical monitoring: yes

other: OECD 204:
(4 April 1984)
1990

no data

Fish, Prolonged Toxicity Test: 14-day Study

The 14 d-LOEC of 5.9 mg/l corresponds to the feeding
behaviour of the fish. A 14 d4d-LOEC concerning lethal effect
was determined to be 24.8 mg/l.

(1} wvalid without restriction

Guideline study

(86)
Type: static
Species: Poecilia reticulata (Fish, fresh water)
Erposure period: 96 hour(s)
Unit: mg/1l Analytical monitoring: no
LC50: = 30 -
Method: other: according to OECD Proposal (1979: ) Report on the
Assessment of Potential Environmental Effects of Chemicals
Year: 1984 i
GLP: no data
Test substance: other TS: l-chloro-2-nitrobenzene; purity > 99.9 %
‘Reliability: (3) invalid
Documentation insufficent for assessment
12-JUL-2001 (18)
Type: static
Species: Leuciscus idus (Fish, fresh water)
Erposure period: 24 hour({s)
Unit: mg/1 Analytical monitoring: no
LCO: 5 -
LC100: 10 -
Method: other: Bestimmung der Wirkung von Wasserinhaltsstoffen auf
Fische, DIN 38412 Teil 15
48 UNEP PUBLICATIONS
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OECD SIDS

1-CHLORO-2-NITROBENZENE

4. ECOTOXICITY

DATE : 26NOV-2003
SUBSTANCE ID: 88-73-3

Year:
GLP:

Reliability:

12~JUL-2001

1974
no

(3) invalid
Range—~£finding test with two fish only
Original report not available

4.2 Acute Toxicity to Aquatic Invertebrates

Type:

Species:
Exposure period:
Unit:

EC50:

Method:
Year:

GLP:
Test substance:

static

other: Daphnia carinata

48 hour(s)

mg/1 Analytical monitoring: no data
21.3 -

other: comparable to OECD 202 part I (Daphnia, Acute Toxzicity,
1984) '

1996

no data

other TS: purity not given

Reliability: {2) valid with restrictions
Basic data given: comparable to guideline

Flag: Critical study for SIDS endpoint

12-JUL-2001 (114)

Type: static

Species: Daphnia magna (Crustacea)

Erposure period: 24 hour(s)

Unit: mg/1 Analytical monitoring: no

ECO: 5 -

EC50: 12 -

Method: other: Daphnien-Schwimmunfaehigkeits-Test,
UBA-Verfahrensvorschlag Mai 1984, Bestimmung der
Schwimmunfaehigkeit beim Wasserfloh Daphnia magna, EC0O, ECS5O0,
EC100 24h, statisches System

Year: 1987
GLP: no data

Remark: Pretest to reproduction test

Reliability: (2) valid with restrictions
Basic data given

Flag: Critical study for SIDS endpoint

27-JUL-2001 {57)

Type: static

Species: Daphnia magna (Crustacea)

Erxposure period: 48 hour(s)

Unit: g/l Analytical monitoring: no data

EC50: 23.9 -

Method: other: according to the Protocol of the Dutch Standards
Organisation, NEN 6501 (1980)

Year: 1988
GLP: no data
Test substance: other TS: no purity given
UNEP PUBLICATIONS 49
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OECD SIDS

1-CHLORO-2-NITROBENZENE

4. ECOTOXICITY

DATE: 26NOV 2003
- SUBSTANCE ID: 88-73-3

Test condition:

Reliability:

Flag:
27-JUL~-2001

Type:

Species:
Exposure period:
Unit:

EC50:

LC50

Method:
Year:
GLP:

Test substance:

Remark:
Reliability:

11-JUL-2001

Daphnids < 24 h old; temperature: 20 °C; illumination 12
h/day; hardness: 200 mg/l as CaCO3; pH 8.4; dissolved oxygen
> 7.9 mg/l

(2) valid with restrictions

Basic data given

Critical study for SIDS endpoint

4.3 Toxicity to Aguatic Plants e.g. Algae

Species:
Endpoint:
Exposure period:
Unit:

EC50:

Method:

Year:
GLP:
Test substance:

Reliability:

Flag:
07-SEP-2001

Species:
Endpoint:

Erxposure period:
Unit:
EC10:
EC50:

Method:
Year:

GLP:
Test substance:

(23)

static

Daphnia magna (Crustacea)

48 hour(s)

mg/1l Analytical monitoring: no

3.2 -

49 -

other: OECD Proposal (1979: Report on the assessment of
Potential Environmental Effects of Chemicals I)

1979

no data

other TS: l-chloro-2-nitrobenczene; purity > 99.9 %

no data on test conditions

(3) invalid

Documentation insufficent for assessment

(18)

Chlorella pyrenoidosa (Algae)

biomass

96 hour(s)

mg/1 Analytical ﬁonitoring: no data
6.9 -

other: According to Modified OECD 201 (Algae, growth
inhibition test, 1984)

1988

no data

other TS: purity not given

(2) wvalid with restrictions

Basic data given: comparable to guideline

Critical study for SIDS endpoint

(23)
Scenedesmus subspicatus (Algae)
biomass

48 hour(s)
mg/1l
11 -
34 -

Analytical monitoring: no data

other: Scenedesmus-Zellvermehrungs-Hemmtest, DIN 38412 Teil 9,
Bestimmung der Hemmwirkung von Wasserinhaltsstoffen auf
Gruenalgen (1988)

1988

no data

other TS: purity not given

Remark: modification of test procedure: bottles with ground glass
stoppers were used
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OECD SIDS

1-CHLORQO-2-NITROBENZENE

4. ECOTOXICITY

DATE: 26NOV-2003
SUBSTANCE ID: 88-73-3

Result:

Reliability:

Flag:
10-AUG-2001

Species:
Endpoint:
Exposure period:
Unit:

EC50:

Method:

Year:

GLP:
Test substance:
Reliability:
12-JUL-2001
Species:
Endpoint:
Erposure périod:
Unit:
EC50:
Method:

Year:

GLP:
Test substance:

Reliability:

12-JUL-2001

Effect levels determined for the endpoint growth rate:
EC10: 19 mg/l

EC50: 75 mg/1

(2) valid with restrictions

Test procedure according to national standards,
basic data given

Critical study for SIDS endpoint

but only

{56)

other algae: Scenedesmus obliquus
growth rate
96 hour (s)
mg/1 Analytical monitoring: no data

18.1 - °

other: comparable to OECD 201 (Algae, Growth inhibition test,
1984)

1996

no data

other TS: purity not given

(2) valid with restrictions
Comparable to guideline study with acceptable restrictions

(114)
Scenedesmus pannonicus (Algae)
growth rate
72 hour{s)
mg/1l Analytical monitoring: yes
= 24 -
other: OECD Proposal (1979: Report on the Assessement of
Potential Environmental Effects of Chemicals I
1984
no data
other TS: 1l-chloro~-2-nitrobenzene; > 99.9 % purity
(3) invalid
Documentation insufficent for assessment

(18)

4.4 Toxicity to Microorganisms e.g. Bacteria

Type: aquatic

Species: Pseudomonas putida (Bacteria)

Exposure period: 30 minute(s)

Unit: mg/1 Analytical monitoring: no

ECO: 100 -

Method: other: Bewertung toxischer Wasserinhaltsstoffe aus ihrer
Inhibitorwirkung auf die Substratorydation von Pseudomonas
Stamm Berlin mit Hilfe polarographischer Sauerstoffmessungen.
Robra, K.H.: gwf wasser/abwasser 117 (2), 80-86 (1976)

Year: 1983
GLP: no-

Test substance: other TS: no purity given

Reliability: (4) not assignable
Original reference not available

12-JUL-2001 (9)
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4. ECOTOXICITY

DATE: 26NOV 2003
SUBSTANCE ID: 88-73-3

Type:

Species:
Exposure perilod:
Unit:

ECO:

Method:
Year:
GLP:

Test substance:

Source:
Reliability:

27-JUL-2001

Type:

Species:
Exposure period:
Unit:

ED 50

Year:
GLP:
Test substance:

Method:

Reliability:

12-JUL-2001

Type:
Species:

Exposure period:

Unit:
ED 50

Year:
GLP:
Test substance:

Method:

Reliability:

13-JUL-2001

aquatic o -
anaerobic bact. from a domestic water treatment plant
24 hour{s)

mg/1 Analytical monitoring: no

ca. 80 -

ETAD Fermentation tube method "Determination of damage to
effluent bacteria by the Fermentation Tube Method”

1982

no

other TS: no purity given

Hoechst AG Frankfurt/Main
(4) not assignable
Publication/report not available

other: phytopathogen

other fungi: Pythium ultimum
88 hour(s)
mg/l
157.6 -

Analytical monitoring: no data

1961

no

other TS: recrystallized

Growth inhibition test: test substance incorporated in agar
medium which is filled into a growth tube; inoculation after
solidification of agar with 8 mm plug of an 48 h fungi
culture. Evaluation of linear growth. .

(2) valid with restrictions

Acceptable, well-documented publication/study report which
meets basic scientific principles
(27)
other: phytopathogen
other fungi: Rhizoctonia solani
88 hour(s)
mg/1 Analytical monitoring: no data
48.9 -
1961
no :
other TS: recrystallized
Growth inhibition test: test substance incorporated in agar

medium which is filled into a growth tube; inoculation after
solidification of agar with 8 mm plug of an 48 h fungi
culture. Evaluation of linear growth.
(2) wvalid with restrictions )
Acceptable, well-documented publication/study report which
meets basic scientific principles

(27)

4.5 Chronic Toxicity to Aguatic Organisms

4.5.1 Chronic Toxicity to Fish

Species: Pimephales promelas (Fish, fresh water)
Endpoint: other: weight and length of juveniles
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4. ECOTOXICITY

DATE: 26NOV-2003
SUBSTANCE ID: 88-73-3

Exposure period:
Unit:
NOEC:
LOEC:
Method:
Year:
GLP:

Test substance:

Remark:

Test condition:

Reliability:

Flag:
07-SEP~2001

33 day (s)

mg/1 Analytical monitoring: yes
1.02 -

2.04 -

other: comp. to OECD 210 (Fish, Early-life Stage Toxicity
Test, 1992)

1992

no data

other TS: 99 %

In a first step 50 embryos were tested on hatchability and
development after 4 - 5 days of incubation. In a second step
15 randomly selected frys from the initial egg cups where
observed on their further development for 33 days. The 33
d-NOEC was determined by the authors Call & Geiger (1992) to
be 0.264 mg/l based on the endpoint 'normal larvae' related
to the hatched larvae. The review of the raw data of the
study shows, that at the next higher test concentration of
0.530 mg/l a statistically significant effect compared to
the control could be observed, however, there is no
dose-effect relation for this endpoint at higher test
concentrations. The highest test concentration of 3.9 mg/1
shows less normal larvae after hatch with a deviation of 7 %
compared to the control. Apart from that regarding the
endpoint ‘normal larvae related to initial embryos' no
effect at any concentration can be seen. Regarding 'weight'
and 'length' of the fry, at both endpoints a deviation to
the control of > 5 % can be seen at a concentration of 2.04
mg/l. Also for this endpoint there is no dose-effect
relationship seen at the next higher concentration. As
statistically significant effects for the endpoint "normal
larvae”™ were seen at concentrations above 0.264 mg/l, the
NOEC derived by the authors is used for the hazard
assessment for reasons of precaution.

Flow through system

Photoperiod: 16 h light / 8 h dark

Temperature, mean: 24.81 degree C . !
02, mean: 6.32 mg/l

pH, mean: 7.42

Total hardness: 54.35 mg/1 CaCO3

Total alkalinity, mean: 45.09 mg/l CaCO3
(2) valid with restrictions
Well-documented study, comparable to guideline
Critical study for SIDS endpoint
(17)

4.5.2 Chronic Toxicity to Aquatic Invertebrates

Species:
Endpoint:
Erposure period:
Unit:

NOEC:

Method:

Year:
GLP:
Test substance:

Daphnia magna (Crustacea)

reproduction rate

21 day(s)

mg/1 ) Analytical monitoring: yes
= 3 -

other: UBA-Verfahrensvorschlag (vorlaeufiger) "Verlaengerter
Torzitaetstest bei Daphnia magna" (Bestimmung der NOEC fuer
Reproduktionsrate, Mortalitaet und den Zeitpunkt des ersten
Auftretens von Nachkommen; 214} (1984)

1987

no data

other TS: no purity given
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4. ECOTOXICITY

DATE: 26NOV 2003
SUBSTANCE ID: 88-73-3

Remark:
Reliability:

Flag:
27-JUL-2001

Species:
Endpoint:
Exposure period:
Unit:

LOEC:

Method:
Year:
GLP:

Test substance:

Remark:
Reliability:

27-JUL-2001

semistatic test system

(1) wvalid without restriction

Test procedure according to national standards
Critical study for SIDS endpoint '

(57)
Daphnia magna (Crustacea)
reproduction rate
21 day(s)
mg/1 Analytical monitoring: no data
9.9 -
other: According to the Protocol of the Dutch Standards
Organisation, NEN 6502 (1980)
1988
no data
other TS: no purity given
semi static test system
(2) valid with restrictions
Basic data given
(23)
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4. ECOTOXICITY

DATE: 26NOV-2003
SUBSTANCE ID: 88-73-3

TERRESTRIAL ORGANISMS

4.6.1 Toxicity to Sediment Dwelling Organisms

4.6.2 Toxicity to Terrestrial Plants

Species:
Endpoint:
Expos. period:
Unit:

EC50:

Method:
Year:
GLP:

Test substance:

Remark:

Test condition:

Reliability:

Flag:
10-AUG~2001

Species:

Endpoint:
Expos. period:
Unit:

Method:
Year:
GLP:

Test substance:

Remark:

Result:
Reliability:

N
-

other terrestrial plant: Lactuca sativa Ravel R2
growth

14 day(s)

mg/kg soil dw

= 3.2 - 10

other: OECD Guide-line 208 (1984)

1991

no data

other TS: purity >= 95 % (summarizZed information for all test

substances)

Two different naéural soils at different testing facilities
were used. Both soil characteristics corr. to OECD advice of
an Entisol soil (organic matter content 1.4 % and 1.8 $%
resp., and clay content 12 % and 24 % resp., pH 7.5).
Nominal concentrations given
10 seeds per tray, trays covered with glas plates,
temperature 21 °C, photoperiod 16 h light / 8 h dark; light
intensity 6,500 Luz; humidity 40-80 %
(2) valid with restrictions
Guideline study with acceptable restrictions; only one type
of soil tested
Critical study for SIDS endpoint

(46)

other terrestrial plant: Cucumis sativus var. National
Pickling

growth

6 day(s)

ng/1

other: germination and growth of seedlings in sand
1961

no .

other TS: recrystallized

A definite amount of test solution was added to sand. Three
concentrations were tested (20, 50, and 100 ppm) by weight
in to water.

A 6 d~ED 50 of 18.1 mg/l was determined for sand.

(3) invalid

Unsuitable test system (no soil tested)

11-JUL-2001 (27)
Species: Phaseolus aureus (Dicotyledon)
Endpoint: growth
Erxpos. period: 6 day(s)
Unit: mg/1l
Method: other: germination and growth of seedlings in sand

Year: 1961

GLP: no
Test substance: other TS: recrystallized
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- DATE: 26NOV-2003
SUBSTANCE ID: 88-73-3

Remark: A definite amount of test solution was added to sand. Three
concentrations were tested (20, 50, and 100 ppm) by weight
in to water.

Result: A 6 d-ED 50 of 29.9 mg/l was determined for sand.

Reliability: (3) invalid

11-JUL-2001

Unsuitable test system (no soil tested)

4.6.3 Toxicity to Soil Dwelling Organisms

4.6.4 Toxicity to other Non-Mamm. Terrestrial Species

4.7 Biological Effects Monitoring

4.8 Biotransformation and Kinetics

4.9 Additional Remarks

56
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5. TOXICITY

DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3

5.0 Toxicokinetics, Metabolism and Distribution

5.1 Acute Toxzicity

5.1.1 Acute Oral Toxicity

Type: LD50
Species: rat
Sex: ) male
No. of Animals: 15
Vehicle: other: polyethylene glycol 400
Value: = 219 mg/kg bw
Method: other: 15 rats/dose group, 7 doses dissolved in
polyethylenglycol 400, given by gavage, observation time: 14 d
Year: 1976
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remark: dosis conc. result signs of intoxication time of death
mg/kg % m /s /n start end
50 1 0/ 0/15 - - -
100 2 0/15/15 49 min. 5 d -
150 3 2/15/15 20 min 7 d 2 d
200 4 4/15/15 16 min 7 d 24 h
250 5 10/15/15 36 min 11 d 1-2 d
300 14/15/15 13 min 9 d 24 h
500 10 15/15/15 18 min - 24 h
m: number of rats which died;
n: number of animals put in test
s: number of animals with signs of intoxication:
reduced general condition, cyanotic appearance
Reliability: (2) wvalid with restrictions
no histopathological erxamination performed, individual
animal data and information on GLP is missing
21-MAR-2003 (6)
Type: LDS0
Species: rat
Sex: female
No. of Animals: 15
Vehicle: other: polyethylene glycol 400
Value: = 457 mg/kg bw
Method: other: 15 rats/dose group, 8 doses dissolved in
polyethylenglycol 400, given by gavage, observation time: 14 d
Year: 1976
GLP: no )
Test substance: as prescribed by 1.1 - 1.4
57
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5. TOXICITY DATE: 26NOV-2003
SUBSTANCE ID: 88-73-3
Remark: dosis conc. result signs of intoxication time of death
mg/kg % m /s /n start end
25 0.5 0/ 0/15 - - -
50 1 0/15/15 24 h 3d -
100 2 0/15/15 24 h 7 d -
250 5 1/15/15 90 min 7 d 8 d
350 7 2/15/15 11 min 7 d 1-2 d
500 10 10/15/15 2h 13 d 1-2 4
650 13 12/15/15 8 min 12 d 1-2 d
850 17 15/15/15 2 h - 1-2 d
m: number of rats which died;
n: number of animals put in test
s: number of animals with signs of intoxication:
reduced general condition, cyanotic appearance
Reliability: (2) wvalid with restrictions

21~-MAR-2003

Type:
Species:
Strain:
Sex:

No. of Animals:

Vehicle:
Value:

Method:

Year:
GLP:

Test substance:

no histopathological examination performed, individual
animal data and information on GLP is missing

LDS50

rat

Wistar

male

10

other: Lutrol
= 251 mg/kg bw

other: 10 rats/dose, 5 doses, test subst. dissolved in lutrol,
gavage: application volume: 20 ml/Kg bw., observation time: 14
d, some of the rats, that died, and some of the survivors were
dissected

1982

no

as prescribed by 1.1 - 1.4

Remark: dosis result signs of intoxication time of death
mg/ kg m /s /n start
100 0/ 0/10 - -
200 2/10/10 1h 8 ~ 24 h
250 5/10/10 1 h 4 -~ 24 h
300 7/10/10 1h 8 h- 3d
400 10/10/10 1h 4 h -24d
m: number of rats which died;
n: number of animals in test
s: number of animals with signs of intoxication:
reduced general condition, cyanotic appearance, rough fur,
sedation, narcosis, no macroscopic effects in dissected
animals i

Reliability: (2) valid with restrictions

‘ study meets criteria of today, but information on GLP is

missing

Flag: Critical study for SIDS endpoint

21 -MAR-2003 (7)

Type: LD50

Species: rat

Strain: Wistar
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5. TOXICITY DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3
Sex: female
No. of Animals: 10
Vehicle: other: Lutrol
Value: = 263 mg/kg bw
Method: other: 10 rats/dose, 5 doses, test subst. dissolved in lutrol,
gavage: application volume: 20 ml/kg bw., observation time: 14
d, some of the animals, that died, and some of the survivors
were dissected
Year: 1982
GLP: no

Test substance:

Remark:

Reliability:

Flag:
21-MAR-2003

Type:
Species:
Strain:
Sex:

No. of Animals:

Vehicle:
Value:

Method:

Year:
GLP:

Test substance:

Remark :

Reliability:

as prescribed by 1.1 - 1.4

dosis result signs of intoxication time of death
mg/kg m /s /n start

100 0/ 0/10 - -

200 3/10/10 2 h 8 h -34d
300 5/10/10 2 h 24 h - 3 d
400 9/10/10 1h 24 h - 3 d
500 10/10/10 1 h 4 h -34d

m: number of rats which died;

n: number of animals in test

s: number of animals with signs of intozication:

reduced general condition, cyanotic appearance, rough fur,
sedation, narcosis, paralysis of the hind limb

no macroscopic effects in dissected animals

(2) wvalid with restrictions

study meets criteria of today, but information on GLP is
missing

Critical study for SIDS endpoint

1D50

rat

Wistar

male

10

other:sesame oil
= 144 mg/kg bw

other: 10 rats/dose, males were more sensitive in a pre-test,
starved 16 hrs prior appl. and 2 hrs post appl., 4 doses,
dissolved in sesame o0il, single application by gavage,
observation time: 14 d -

1975

no

other TS: no data on purity

doses and mortality rate (death occurred within 3 days):
63 mg/kg: 0/10; 100 mg/kg:- 2/10;

160 mg/kg: 5/10; 250 mg/kg: 10/10

signs of intoxication: imbalance, rough fur, diarrheas,

slight. tremor

section of survivors: no findings

section of rats, that had died, was not possible because of
autolytic changes.

(2) valid with restrictions

individual animal data of signs of intoxication and

information on GLP is missing
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5. TOXICITY DATE: 26-NOV 2003
SUBSTANCE ID: 88-73-3
Flag: Critical 'study for SIDS endpoint
25-MAR-2003 (40)
Type: LD50
Species: rat
Sex: no data
Vehicle: no data
Value: = 350 mg/kg bw
Method: other: no information
Year: 1967
GLP: no data
Test substance: other TS: no data on purity
Reliability: (4) not assignable
lack of information
16-JUN-2003 (22)
Type: LD50
Species: rat
Sex: no data
Vehicle: no data
Value: = 339 mg/kg bw
Method: other: no information given
Year: 1982
GLP: no data
Test substance: other TS: no data on purity
Remark: clinical signs: central nervous system affected,
methaemoglobin former (no further information)
Reliability: (4) not assignable
lack of information
16-JUN-2003 (50)
Type: LD50
Species: rat
Strain: Sprague-Dawley
Sex: male/female
Vehicle: other: corn oil
Value: = 560 mg/kg bw
Method: other: 2 or 3 rats/dose, single oral dose as 10 % warm
solution, observation time: 7 d
Year: 1983
GLP: no data

Test substance:

other TS: purity: 99.71 %

Remark: doses and mortality:
398 mg/kg: males 1/2 females 0/3
501 mg/kg: males 1/3 females 1/2
631 mg/kg: males 2/2 females 2/3
794 mg7kg: males 3/3 females 2/2
signs of intoxication: reduced appetite and activity(2-3
days in survivors), increasing weakness, ocular discharge,
collapse and death
time to death: 1-4 days with most deaths within 2 days
gross autopsy:
decedents: hemorrhagic lungs, jaundiced liver, darkened
kidneys and spleen, and gastrointestinal inflammation
survivors: lung congestion and darkened kidneys and spleen
60
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5. TOXICITY DATE: 26-NOV 2003
SUBSTANCE ID: 88-73-3
Reliability: (2) valid with restrictions
individual animal data and information on GLP is missing
Flag: Critical study for SIDS endpoint

21-MAR-2003

Type:
Species:
Sex:
Vehicle:
Value:

Method:
Year:
GLP:

Test substance:

Reliability:
16-JUN-2003
Type:
Species:
Value:
Method:
Reliability:

16-JUN-2003

Type:
Species:
Sex:
Value:

Method:

Year:
GLP:

Test substance:

(68) (113)
1LD50
rat
no data
no data
= 288 mg/kg bw
other: observation time: 14 d (no further information)
1972
no
other TS: no data on purity
(4) not assignable
lack of information
(2)
LD50
rat
= 510 mg/kg bw
other: no details given
(4) not assignable
lack of information
(106)
D50
rat
male

= 270 mg/kg bw

other: according to Smyth, Am.
(1962)

1977

no

other TS: no data on purity

Ind. Hyg. Ass. J. 30, 470

Reliability: (4) not assignable
lack of information
16-JUN-2003 (107)
Type: LD50
Species: rat
Sex: male
Value: = 300 mg/kg bw
Method: other: no further information given
Year: 1988
GLP: no data
Test substance: other TS: no data on purity
Reliability: (4) not assignable
lack of information
16-JUN-2003 (65)
Type: LD50
Species: rat
Sex: male
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5. TOXICITY DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3
No. of Animals: 5
Vehicle: other: none
Value: ca. 630 mg/kg bw
Method: other: 3 rats/dose, single oral application of undiluted
substance, observation time: 14 d
Year: 1975
GLP: no

Test substance:

other TS: o-nitrochlorobenzene residue

Remark: dose / mortality / time of death:
50 mg/kg / 0/5 / =-;
500 mg/kg / 2/5 / one day;
5000 mg/kg / 5/5 / one day
signs of intozication: reduced appetite and activity (2-4
days in survivors, increasing weakness, collapse, and death
gross autopsy:
decedents: haemorrhagic areas of the lungs, slight liver
discoloration, acute gastrointestinal inflammation
survivors: viscera appeared normal '
Reliability: (4) not assignable
o—nitrochlorobenzene residue used, no information for
o-nitrochlorobenzene itself
21-MAR-2003 (111)
Type: 1D50
Species: mouse
Sex: no data
Vehicle: no data
Value: = 440 mg/kg bw
Method: other: no information given
Year: 1982
GLP: no data
Test substance: other TS: no data on purity
Remark: clinical signs: central nervous system affected,
methaemoglobin former (no further information)
Reliability: (4) not assignable
lack of information
16~JUN-2003 (50)
Type: LD50
Species: mouse
Sex: no data
Vehicle: no data
Value: = 135 mg/kg bw
Method: other: observation time: 14 d (no further information)
Year: 1972
GLP: no
Test substance: other TS: no data on purity
Reliability: (4) not assignable
lack of information
16-JUN-2003 (2)
Type: Lb50
Species: mouse
Value: = 340 mg/kg bw
Method: other: no details given
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5. TOXICITY DATE: 26-NOV -2003

SUBSTANCE ID: 88-73-3
Reliability: (4) not assignable

16-JUN-2003

Type:
Species:
Value:

Method:

Year:
GLP:

Test substance:

- Reliability:
16-JUN-2003

Type:
Species:
Sex:
Vehicle:
Value:
Method:
Year:
GLP:

Test substance:

Remark:
Reliability:

16-JUN-2003

lack of information

(106)
LD50
mouse
= 140 mg/kg bw
other: according to Smyth, Am. Ind. Hyg. Ass. J. 30, 470
(1962)
1977
no
other TS: no data on purity
(4) not assignable
lack of information

(107)
LD50
rabbit
no data
no data
= 280 mg/kg bw
other: no information given
1982
no data
other TS: no data on purity
clinical signs: central nervous system affected,
methaemoglobin former (no further information)
{(4) not assignable
lack of information

(50)

5.1.2 Acute Inhalation Toxicity

Type:
Species:
Strain:
Sex:

No. of Animals:

Erxposure time:
Value:

LC50

rat

other: CD
male

10

4 hour(s)

ca. 3200 mg/m?

Method: other: 10 male rats/conc., head-only exposure, 6 conc., heated
vapour was diluted with humidified and O2-enriched air and
thus converted to a mixture of vapour and liquid aerosol, post
eyposure observation time: 14 d

Year: 1981
GLP: no data
Test substance: other TS: purity: 99.8 %
Remark: Concentration Mortality Time to death
(mg/l) 0, 1, 2, 3, 5, 7 (d)
1.56 1/10 1
1.83 3/10 2 1
2.46 2/10 11
2.64 10/10 11 7 1
3.23 1/10 1
3.33 6/10 1 2 2 1
UNEP PUBLICATIONS 63

-370~



OECD SIDS

1-CHLORO-2-NITROBENZENE

5. TOXICITY

DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3

Result:
Reliability:

Flag:
21-MAR-2003

signs of intoxication during exposure: slight to moderate
cyanosis, semi-prostration, lethargy and reddish brown nasal
discharge to 24 hours, slight to moderate corneal opacity,
tachypnea, some rats with partial hind-leg paralysis,
abnormal arched~back posture

signs of intoxication post exposure: weight loss of 8 to 16
$ from 1 to 3 days with normal gains thereafter, pallor,
stained perineal area, lethargy, some rats with salivation,
lacrimation and corneal opacity, chromodacryorrhea

gross autopsy not reported

LD50: 495 ppm

Mortalities were not strictly dose-dependant, stat. analysis
showed a non significant regression

value: LD50: 495 ppm

(2) wvalid with restrictions

gross autopsy not reported, no information about GLP
Critical study for SIDS endpoint

5.1.3 Acute Dermal Toxicity

Type:
Species:
Strain:
Sex:

No. of Animals:

Vehicle:
Value:

Method:

Year:
GLP:

Test substance:

LD50

rat

Wistar

male

10

other: polyethylene glycol 400
= 655 mg/kg bw

other: 10 rats/dose, 6 doses, subst.(solved in polyethylene
glycol 400) appl. on the shaved back for 24 hours, covered by
alu and a plaster, then rinsed with water and soap, post
erposure observ.-time: 14 d

1976

no

as prescribed by 1.1 - 1.4

Remark: dosis conc. result signs of intoxication time of death
mg/kg % m /s /n start end
250 25 1/10/10 18 h 14 4 4 d
350 25 1/10/10 18 h 7 d 18 h
500 50 3/10/10 18 h 9 d 1-3 d
750 50 7/10/10 24 h 13 d 1-3 4
1000 50 7/10/10 18 h 4 d i8h - 3 d
1500 75 9/10/10 18 h 14 d 18 h - 4 d
m: number of rats which died;
n: number of animals put in test
s: number of animals with signs of intorication:
reduced general condition, difficulties in breathing,
cyanotic appearance, some animals showed lacrimation
Reliability: (2) valid with restrictions
no pathologic examination performed, individual animal data
and information on GLP are missing :
Flag: Critical study for SIDS endpoint
21 -MAR-2003 (6)
Type: 1D50
Species: rat
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OECD SIDS 1-CHLORO-2-NITROBENZENE
5. TOXICITY DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3

Strain: Wistar

Sex: female

Vehicle: other: polyethylene glycol 400

Value: ca. 1320 mg/kg bw

Method: other: 10 or 20 rats/dose, 3 doses, subst. (solved in
polyethylene glycol 400) appl. on the shaved back for 24
hours, covered by alu and a plaster, then rinsed with water
and soap, post exposure observ.-—time: 14 d

Year: 1976
GLP: no

Test substance:

Remark:

Reliability:

Flag:
21-MAR-2003

Type:
Species:
Sex:

No. of Animals:

Vehicle:
Value:

Method:

Year:
GLP:

Test substance:

as prescribed by 1.1 - 1.4

dosis «conc. result signs of intoxication time of death
mg/kg % m /s /n start end
750 50 0/10/10 24 h 6 d -
1000 50 5/20/20 18 h 14 d 2~-34d
1500 75 6/10/10 18 h 10 d 2-64d

m: number of rats which died;

n: number of animals in test

s: number of animals with signs of intoxication:

reduced general condition, difficulties in breathing,
cyanotic appearance, some animals showed lacrimation

(2) valid with restrictions

no pathologic eramination performed, individual animal data
and information on GLP are missing

Critical study for SIDS endpoint

LDS50

rat

female

6

other: diluted in sesame oil to give a concentration of 40 %

"= 1796 mg/kg bw

other: 6 rats/dose, single application to the clipped intact
skin, covered by alu and a plaster, exposure time: 24 h, then
rinsing, postexposure observation time: 14 d

1975

no

other TS: no data on purity

Remark: doses and mortality:
500 mg/kg: 0/6 ; 1000 mg/kg: 1/6 ; 1600 mg/kg: 3/6;
2000 mg/kg: 3/6
no signs of toxicity, necropsy of the survivors: no
pathological findings
Reliability: (2) valid with restrictions
‘ no data on purity and information on GLP is missing
21-MAR~2003 (42)
Type: LD50
Species: rabbit
Value: = 450 mg/kg bw
Method: other: 5 rabbits/dose, trunks were clipped free of hair, 3
doses (warm to melting point), exposure time 24 h (rabbits
immobilized during exposure), then rinsing and wiping dry,
observation time: 14 d
Year: 1975
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GLP: no

Test substance:

Remark:

Reliability:

16~JUN-2003

Type:
Species:
Sex:

No. of Animals:

Vehicle:
Value:
Method:

Year:
GLP:

Test substance:

Remark:

Reliability:

Flag:
21-MAR-2003

Type:
Species:
Sex:

No. of Animals:

other TS: no data on purity

dose / mortality / individual reactions

330 mg/kg/ 20 % / slight discoloration of the skin and eyes;
normal < 48 hrs !

560 mg/kg/ 80 % / death 48 to 96 hours preceded by lethargy,
loss of motor coordination, sometimes coma

750 mg/kg/ 80 % / death 2 to 5 days, other reaction similar

general reaction:
manifestation of methaemoglobinaemia symptoms evident in
< 20 minutes
(2) valid with restrictions
no data on purity, no pathologic examination, information on
GLP is missing
(104)

LD50

rabbit

male/female

2

other: undissolved

= 400 mg/kg bw

other: 2 rabbits/sex/dose, 5 doses, single dermal application
(intact skin), undiluted (warmed to make suitable for dosing),
no further information, exposure time: 24 hrs, post
exp.observation time: 14 d

1983

yes

other TS: purity: no data

Dose and mortality: 251 mg/kg: Males: 0/2; Females: 0/2

316 mg/kg: 0/2 1/2
398 mg/kg: 0/2 = 2/2
501 mg/kg: 2/2 1/2
631 mg/kg: 2/2 : 2/2

observations: toxic signs: lethargy (lasting up to 3 days);
increasing weakness; collapse; death
Gross necropsy:
decedents: haemorrhagic areas of the lungs;
liver, kidney, spleen discoloration; enlarged gall bladder,
gastrointestinal inflammation
survivors (14 d): viscera appeared normal
LD50 {(male): 445 mg/kg bw
LD50 (female): 355 mg/kg bw
(2) wvalid with restrictions
no data on purity, no individual pathologic data
Critical study for SIDS endpoint
(69) (112)

LD50

rabbit
male/female
1

Vehicle: other: none
Value: > 79.4 mg/kg bw
Method: other:1 rabbit/dose, 6 doses, single application of undiluted,
warmed substance, exposure time. 24 hrs, posterposure
observation time: 14 d ( no further information)
Year: 1975
GLP: no
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Test substance:

Remark:

Reliability:

16-JUN-2003

Type:

Species:

Sex:

No. of Animals:
Vehicle:

Value:

Method:
Year:

GLP:
Test substance:

other TS: no data on purity

dose, sex, mortality, time to death:

31.6 mg/kg, male, 0/1, -; 50.0 mg/kg, female, 0/1, -;
79.4 mg/kg, male, 0/1, ~; 126.0 mg/kg, female, 1/1, 2 d;
200.0 mg7kg, male, 1/1, 1 d; 398.0 mg/kg, female, 1/1, 1 d

signs of intoxzication: slight letharéy (1-2 4 in survivors),
increasing weakness, collapse, death

gross autopsy: decedents: haemorrhagic areas of the lungs,
slight liver discoloration, enlarged gall bladder,
gastrointestinal inflammation;

survivors: viscera appeared normal

(2} wvalid with restrictions

no data on purity, information on GLP is missing, only 1
animal/dose, no individual pathologic data
(113)

LDLo

rabbit
male/female
1

other: none
316 mg/kg bw

other: 1 rat /dose, single application of undiluted substance,
exposure time: 24 hrs, post exposure observation time: 14 d
1975

no

other TS: orthonitrobenzene residue

Remark: dose, se¥, mortality, time to death:
126 mg/kg, male, 0/1, -; 200 mg/kg, female, 0/1, -:
316 mg/kg, male, 1/1, 2 days; 794 mg/kg, 1/1, 3 days
signs of intoxication: reduced appetite and activity (2-4
days in survivors), increasing weakness, collapse, death
gross autopsy: decedents: haemorrhagic areas of the lungs,
mottled liver, slight enlarged gall bladder, blackened
spleen, gastrointestinal inflammation
survivors: viscera appeared normal

Reliability: (4) not assignable
o—-chloronitrobenzene residue.used, no information of
o—-chloronitrobenzene itself

21 -MAR-2003 (111)

5.1.4 Acute Toxicity, other Routes

5.2 Corrosiveness and Irritation

5.2.1 Skin Irritation

Species: rabbit

Concentration: 500 other: mg

Erxposure Time: 24 hour (s)

No. of Animals: 2

Result: not ‘irritating
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Method: other: ear, dose: 500 mg/animal, undissolved TS, covered by
cellulose pads and plaster, a rolled gauze pad was put on it,
all together was bandaged, exposure time: 24 h,
semi-occlusive, observation time 7 d

Year: 1976
GLP: no

Test substance:
Reliability:

Flag:
21-MAR-2003

Species:
Concentration:
Exposure:
Exposure Time:
No. of Animals:
Result:

Method:

Year:
GLP:
Test substance:

Remark:

Reliability:
16-JUN-2003

Species:
Concentration:
Exposure:
Exposure Time:
No. of Animals:
Result:

Method:

Year:

GLP:
Test substance:

as prescribed by 1.1 - 1.4

(2) wvalid with restrictions
only a few animals used, no information on GLP
Critical study for SIDS endpoint

rabbit

10 %
Semiocclusive
24 hour(s)

6

not irritating

other: appl. to intact and abraded skin, flank, test substance
diluted in sesame o0il, dose: 0.5 ml/animal, observation time:
72 hrs, reading: 24, 48 and 72 hours, evaluated according
Fed.Reqg.38, No0.187, p.27019, 1973, § 1500.41

1975

no

other TS: no data on purity

intakt skin (score 0-4):
24 hrs: 4/6 erythema: score: 1; 0/6 oedema
48 hrs: 0/6 erythema: score: ; 0/6 oedema
72 hrs: 0/6 erythema: score: ; 0/6 oedema
abraded skin:
24 hrs: 4/6 erythema:
48 hrs: 0/6 erythema: score: ; 0/6 oedema
72 hrs: 0/6 erythema: score: ; 0/6 oed
(2) wvalid with restrictions
sesame oil as vehicle, no data on purity

score: 1; 0/6 oedema

rabbit
undiluted
no data
24 hour (s)
3
corrosive

other: 0.5 ml undiluted, ezposure: 24 hrs

1974

no

other TS: o-nitrochlorobenzene residue (not the original
substance, no further information on chemical characteristics)

Reliability: (4) not assignable

. o-chloronitrobenzene residue used, no information of
o-chloronitrobenzene itself

21 -MAR-2003 (111)

Species: rabbit

Concentration: other: undissolved

Erxposure: no data
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Exposure Time:

No. of Animals:

Result:

Method:

Year:
GLP:

Test substance:

Remark:
Reliability:

Flag:
21~-MAR~-2003

24 hour(s)
6
not irritating

other: 0.5 ml/rabbit, warmed, observation time: 168 hours (no
further information) ' )

1973

no

other TS: purity: 99.71 %

time of reading up to 168 hours: no erythema or ocedema
(2) valid with restrictions
no GLP, no information on exposure
Critical study for SIDS endpoint
(113)

5.2.2 Eye Irritatién

Species:
Dose:

No. of Animals:

Result:

Method:

Year:
GLP:

Test substance:

Remark:

Reliability:
Flag:
21-MAR-2003

Species:
Concentration:
Dose:

Erposure Time:
Comment :

No. of Animals:

Result:

Method:

Year:
GLP:

Test substance:

rabbit

50 other: mg

2

not irritating

other: undissolved test substance, dose: 50
mg/animal, observation period: 7 d

1976

no

as prescribed by 1.1 - 1.4

Slight redness (score 1/3) observed in 1/2 animals,
disappeared within 24 hours, the other animal was without
effects

(2) valid with restrictions

no GLP, only a few animals used

Critical study for SIDS endpoint

rabbit

other: undissolved
100 other: mg

24 hour(s)

no data

6

slightly irritating

other: according Fed.Reg.38, No.187, 1973: undissolved test
substance, dose: 100 mg/animal, observation time: 24 hrs
1975

no

other TS: no data on purity

Remark: 1 hr post appl: 4/6 with conjunctival injections, score:
1/0-3; and 2/6 with conjunctival injections, score: 2/0-3;
7 hr post appl: 2/6 with conjunctival injections, score:
1/0-3; 24 hr post appl: no findin
Reliability: (2) valid with restrictions
no data on purity, no GLP
Flag: Critical study for SIDS endpoint
16~JUN-2003 (41)
Species: rabbit
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5. TOXICITY DATE: 26-NOV -2003:
‘ SUBSTANCE ID: 88-73-3
Concentration: undiluted
Dose: .1 ml
Exposure Time: 24 hour(s)
No. of Animals: 3
Result: corrosive
Method: other: 0.1 ml, undiluted, 24 hrs exposure
Year: 1974

GLP: no

Test substance: other TS: o-nitrochlorobenzene residue {(not the original

Reliability:

21~-MAR-2003

Species:
Concentration:
Dose:

Erxposure Time:

No. of Animals:

Result:

Method:
Year:
GLP:

Test substance:

Remark:

Reliability:
21-MAR-2003
Species:

Concentration:
Dose:

No. of Animals:

Result:
Method:

Year:
GLP:

Test substance:

Remark:
Reliability:

21-MAR-2003

5.3 Sensitization

substance, no further information on chemical characteristics)

(4) not assidnable )
o—chloronitrobenzene residue used, no information of
o—chloronitrobenzene itself

(111)

rabbit
undiluted

.1 ml
24 hour({s)

6

not irritating

other: 0.1 ml/rabbit, warmed, observation time: 168 hours
1973
no

other TS: purity: 992.71 %
Time of reading:

24 hrs: 6/6 slight erythema, Score 9.6/110

48 hrs: 5/6 slight erythema, Score 2.3/110

72 hrs: 1/6 slight erythema, Score 0.3/110

168 hrs: no findings

(2) valid with restrictions
no GLP

(113)

rabbit
10 %

.1 ml

6

slightly irritating

other:
24 hrs
1975
no
other TS

1 hr post appl:

according Fed.Reg.38,

No.187, 1973: observation time:

3/6 conjunctival injection, score: 1/0-3; 7

and 24 hrs post appl: no findings
(2) valid with restrictions

no data on purity,

no GLP

Type: no data

Species: human

Remark: experience with human eXposure: o-chloronitrobenzene
0 UNEP PUBLICATIONS

=377~



1-CHLORO-2-NITROBENZENE

QECD SIDS
5. TOXICITY DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3
has been used for decades, but there have been no
indications of an allergenic potential in man
(16)
Type: other: modified Draize test '
Species: guinea pig
Concentration lst: Induction 1%
2nd: Challenge 1%
No. of Animals: 10
Vehicle: other: Aceton
Result: not sensitizing
Method: - other: 3 drops of a 1 % solution to the clipped area of the
skin for 5 d; on the 7th d 3 drops of the 1 % solution to an
untreated- -area of the skin; reading time not mentioned
Year: 1973
GLP: no

Test substance:
Remark:

Reliability:

16~-JUN-2003

Type:

Species:

Concentration 1st:
2nd:

No. of Animals:

Vehicle:

Result:

Method:

Year:
R GLP:
Test substance:

other TS: no data on purity

The study documentation is incomplete and the methology
employed is no longer in use.

(3) invalid

no data on purity, study documentation incomplete, no data

on GLP
(88)

other: modified Freunds complete adjuvant test
guinea pig
Induction 1
Challenge 1
10

other: aceton
sensitizing

oo

oo

0
0

other: 3 drops(10% sol.) to the clipped area of the skin;22nd
inj.of Freund-adjuvans and TS into the hind paw (0.5 mg/kg
bw), 28th d 3 drops(10 % sol.) to an untreated clipped area of
the skin; reading time not mentioned

1973

no

other TS: no data on purity

Remark: The allergenic activity of o-chloronitrobenzene is less
marked than that of p-chloronitrobenzene; 2,4-dinitro-
chlorobenzene provokes even stronger sensitization ef-
fects than p-chloronitrobenzene
The study documentation is incomplete and the methology
employed is no longer in use.

Reliability: (3) invalid
no data on purity, study documentation incomplete, no data
on GLP

16-JUN-2003 (88)

Type: other: the rats were exposed via inhalation to

‘o-chloronitrobenzene for 5 months

Species: rat

Result: sensitizing

Year: 1973
GLP: no

Test substance: other TS: no data on purity

Reliability: (3) invalid
no data on purity, study documentation incomplete, no data
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16-JUN-2003

on GLP
(88)

5.4 Repeated Dose Toiicity

Species:
Strain:

rat Sex: male/female
other: F344/N

Route of administration: inhalation

Erxposure period:

13 w

Frequency of treatment: 6 h/d, 5 d/w
Post exposure perilod: no

Doses:

Control Group:
LOAEL:

Method:
Year:
GLP:

Test substance:

Method:

Remark:

Result:

0, 1.1, 2.3, 4.5, 9 or 18 ppm (approx. 0, 7, 14.7,
28.8, 57.6, 115.2 mg/m3)

yes

ca. 1.1 ppm

other: see freetext: method
1993 '

yes

other TS: purity: 99 %

10 rats/sex/group, whole body expos.,

clin.chem., hematol., bw., org.weight, compl. histopathol.
in all control rats and 18ppm gr. and rats that died, gross
lesions and selec. organs of rats < 18-ppm-groups,

add. 10 rats/sex/conc: clin. pathol. at dl, d4, d23

histopathol. evaluations on reproductive organs: see chapter
5.8

although a no-observed-effect level (NOEL) for his-
topathological findings was not found in this study,
observations among rats exposed to 4.5 ppm or less

were limited to minimal effects on nasal tissues

clinical signs:

no clear signs of toxicity (no other information),

no deaths, no differences in body weight gain or terminal
body weight compared to controls;

haematology, male and female:

concentration-related increase in methaemoglobinaemia (m
sign: from 1.1 ppm at d23; from 2.3 ppm at all time points
with maz of 1.14 g/dl at 18 ppm; f sign.: from 1.1 ppm at
week 13 and from 2.3 ppm at all time points with maxz of 1.04
g/dl at 18 ppm), reticulocyte count (sign. at all dose
groups at week 13), nucleated erythrocytes, leucocyte count
(predominantly at the highest dose groups of male and
females) ; concentration-related decrease in haematocrit,
haematoglobin, RBC (m. sign.: 1.1 ppm(d23), 4.4 ppm
(week13), 9 ppm (d4,weekl3),18 ppm (at all time points); f.
sign.: at every dose group at weekl3), MCH and MCHC (only in
females) '

clinical chemistry, male and female:

increase in serum activities of sorbitol dehydrogenase and
alanine aminotransferase in different male and female
erposure groups at various time points, decrease in alkaline
phosphatase

pathology: dark spleen (1 female, 2 males, 18 ppm)
concentration-related increases in liver, spleen and right
kidney weight

Histopathologic changes:

liver: basophilia of centrilobular hepatocytes, kidney:
pigmentation and regeneration of the proximal convoluted

72
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tubules, spleenic congestion was observed in all exposed and
control rats: in males with dose-dependent increase in
severity and in females with dose-dependent increase in
incidences; nose: hyperplasia of the nasal cavity
respiratory epithelium

Reliability: (1) valid without restriction

Flag: Critical study for SIDS endpoint

21 -MAR-2003 (45) (80) (102)

Species: rat Sex: male/female

Strain: Sprague-Dawley

Route of administration: inhalation

Exposure period:
Frequency of treatment:

4w
6 h/d, 5 d/w

Post exposure period: no

Doses:
Control Group:
LOAEL:

Method:

Year:
GLP:

Test substance:

Result:

Reliability:

21-MAR-2003

Species:
Strain:

0, 10, 30 or 60 mg/m3
yes, concurrent no treatment
ca. .01 mg/l

other: 15 rats/sex/group, whole body erposure, haematology,
clinical chemistry, gross and microscopic examination,
statistical analysis

1986

.no data

other TS: purity: 99.71%
all concentration groups:
no deaths, mean body weights comparable to controls,
microscopic changes of the spleen: increased degree of
haemosiderosis
0.01 mg/l: slight, but statistically significant increase
in relative liver weights in male rats
0.03 and 0.06 mg/l: increases in liver, kidneys and spleen
weight, significant increase in blood methaemoglobin levels
and decrease in haemoglobin, haematocrit and red blood cell
count values; increases in liver, kidney, and spleen
weights, microscopic changes of the spleen:
slight increase in degree of extramedullary haematopoiesis
(2) wvalid with restrictions
Histopathologic evaluation not performed from all animals,
no information on GLP
(73) (74)

rat ’ Sex: male/female

other: F344/N

Route of administration: inhalation

Eryposure period:
Frequency of treatment:

2 weeks
6 h/d, 5 d/w

Post exposure period: no

Doses:

Control Group:
LOAEL:

Method:

Year:
GLP:

Test substance:

0, 1.1, 2.3, 4.5, 9, 18 ppm {(approx. O, 7, 14.7, 28.8,
57.6, 115.2 mg/m3)

ves

ca. 1.1 ppm

other: 5 rats/sex/group, whole body exposure, complete
necropsies on all rats, histopatholologic evaluation of all
rats in the controls and the highest exposure group

1993

yes

other TS: purity: 99 % -
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Result: . clinical signs:
18 ppm, males: hypoactivity, ataxia, pallor
18 ppm, males, females: dehydration, nasal discharge,
decreased urination and defecation
all concentration groups:
no deaths, body weight gain was not affected
pathology:
males and females: exposure-related increases in liver
weights,
18 ppm, males, females: increased spleen weights
18 ppm—group, males: slight increased relative kidney
weights
histopathologic findings:
18 ppm, all rats:
hemosiderin deposition in liver (minimal) and spleen (mild
severity)
Reliability: (2} wvalid with restrictions
dose-finding study
21-MAR-2003 (80)
Species: rat Sex: male/female
Strain: Sprague-Dawley
Route of administration: inhalation
Eyposure period: 3 days
Frequency of treatment: 6 hours/day, daily
Post exposure period: none
Doses: 0.045 mg/1
Control Group: yes
NOAEL: < .045 mg/1
LOAEL: = .045 mg/1
Method: other: no information
Year: 1982
GLP: yes
Test substance: . other TS: as prescribed in 1.1-1.4 of the Monsanto datasheet

Result: 0.045 mg/l blood, methaemoglobin (3%), incr.; m.f.
Source: Monsanto ' '
Reliability: (3) invalid
information on method and no. of animals is missing
21-MAR-2003 (70)
Species: rat Sex: male
Strain: other: Crl:CD
Route of administration: inhalation
Exposure period: 2 weeks
Frequency of treatment: 6 hrs/d, 5 d/week
Post exposure period: 13 4
Doses: 0, 0.03, 0.15, 0.53 mg/l
Control Group: yes, concurrent no treatment
NOAEL: ca. .03 mg/l
Method: other
Year: 1984
GLP: no data
Test substance: other TS: purity: 99.8 %
Result: haemolytic anemia, methaemoglobinemia
Reliability: (2) valid with restrictions
no information of GLP
21-MAR-2003 (32)
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Species: rat Sex: no data

Strain: no data

Route of administration: oral unspecified

Exposure period: 20 d

Freguency of treatment: daily

Post exposure period: no data

Doses:
Control Group:

Method:
Year:
GLP:
Test substance:

Result:

Reliability:

16-JUN-2003

Species:
Strain:

70 mg/kg bw/d
other: no data
other: 20 rats, no further information
1967
no
other TS: no data on purity

no deaths (thus, the test substance may be regarded as
lacking any marked cumulative properties)

(3) invalid

only one dose used, lack of information (e.g. unspecified

route of oral administration)
(22)

rat Sex: no data

no data

Route of administration: oral unspecified

Exposure period:
Frequency of treatment:
Post exposure period:

Doses:
Control Group:
NOAEL:

7 months

daily

no data

0.0025, 0.005, 0.025. 0.25
yes

ca. .25 mg/kg bw

or 5 mg/kg bw/d

‘Method: other: CNS function evaluated according Cherkinskii, 1949:
method of conditioned reflezes (time required for appearance,
establishment, latent period,magnitude, frequency of
occurrence), no further information

Year: 1967
GLP: no

Test substance: other TS: no data on purity

Remark: o-, m~, and p-chloronitrobenzene were tested: the para-
isomer was found to be most toxic

Result: 0.0025, 0.005, 0.025, 0.25 mg/kg bw/d: no toxic effects
5 mg/kg bw/d:
hemapoetic system, last month of the experiment:
increase in the methaemoglobin content in the blood,
decrease of the haemoglobin content,
increase in the reticulocyte count (up to 78 %) and presence
of Heinz bodies in the erythrocytes(up to 47 %);
liver function test: slight increase in blood alkaline
phosphatase (no detail given)
effects on CNS function: some slowing down of
firation of the positive conditioned reaction and of the
development of the differentiation reaction; liver func-
tion tests: increase in the blood alkaline phosphatase
activity; rise in the level of bilirubin in the urine
urine: slight increase in bilirubin level

Reliability: (4) not assignable
lack of relevant information

16-JUN-2003 (22)
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SUBSTANCE ID: 88-73-3
Species: mouse ' Sex: male/female
Strain: B6C3F1

Route of administration: inhalation

Exposure period:

13 w

Frequency of treatment: 6 h/d, 5 d/w
Post exposure period: no

Doses:
Control Group:

Method:

Year:
GLP:
Test substance:

Result:

Reliability:
Flag:
30-AUG-2001

Species:
Strain:

0, 1.1, 2.3, 4.5, 9 or 18 ppm (0, 7, 14.7, 28.8,
57.6,115.2 mg/m3)
yes

other: 10 mice/sex/group, whole body exposure, body/organ
weight, gross and microscopic pathology , statistical
analysis; histopathological evaluations on reproductive
organs: see chapter 5.8

1993

yes

other TS: purity: 99 %

No clinical signs related to 2-chloronitrobenzene exposure
Mortality: 18 ppm, week 12, 2/10 males (livers darkly
discoloured, defuse, severe sinusoidal congestion with
hepatocellular degeneration and necrosis);
males: no significant different in body weight gain between
control and treated mice; females: from 2.3 ppm body weight
greater than in control mice
pathology:
2.3, 4.5, 9 and 18 ppm: increases in right kidney
weight and liver weight (all groups, females)
9 and 18 ppm: increase in liver weights(males),
hepatocytomegaly in all males; spleen
enlargement among females due to hematopoietic cell
proliferation
18 ppm: incidence of mild hepatic mineralization and/or
necrosis, pale discoloration of the liver (1/10 females,
6/10 males), chronic inflammation in the liver (especially
males), incidence of hematopoietic cell proliferation in
the spleens of the males; histopathologic changes in the
liver, notably hepatocytomegaly observed among females
NOAEL: 4.5 ppm (histopathological injury)
(1) valid without restriction
Critical study for SIDS endpoint

(44) (80) (102)

mouse Ser: male/female
B6C3F1

Route of administration: inhalation

Erxposure period:

2 weeks

Frequency of treatment: 6 h/d, 5 d/w
Post ezposure period: no

Doses:

Control Group:
NOAEL:

Method:
Year:
GLP:

Test substance:

Result:

0, 1.2, 2.3, 4.5, 9, 18 ppm (approx. 0, 7, 14.7, 28.8,
57.6, 115.2 mg/m3)

yes

ca. 2.3 ppm

other: 5 mice/sex/group, whole body erposure, complete
necropsy on all mice, histopathological evaluation on all mice
1993

yes
other TS: purity: 99 %

clinical signs:

76
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Reliability:
21-MAR-2003

Species:
Strain:

18 ppm, esp. males: hypoactivity, abnormal posture, dyspnea
mortality, 18 ppm: 1/5 male on day 2 (diffusely dark,
discoloured liver, severe centrilobular congestion,
necrosis)
body weight gain was not affected,
pathology: ]
concentration-related increases in liver weights,
18 ppm, all rats: increased spleen and kidney weights
histopathologic findings:
18 ppm, all rats: liver: coagulative necrosis with
assoclated inflammation; spleen: haemosiderin deposition
18 ppm, esp. males: haematopoietic cell proliferation,
increased haematopoletic activity
9,18 ppm: hepatocytomegaly of the centrilobular cells
4.5, 9, 18 ppm, females: increasing incidence and severity
of haematopoietic activity
(2) valid with restrictions
dose-range finding study

(80)

mouse Sex: male/female
B6C3F1

Route of administration: oral feed

Erxposure period:

5 weeks

Frequency of treatment: daily
Post exposure period: no

Doses:

Control Group:
NOAEL:

Method:

Year:

GLP:
Test substance:

Result:

0, 50, 500, 5000 ppm (calc. intake: (m):0,16,167,1120
mg/ké bw; (£):0,24,220,1310 mg/kg bw)

yes, concurrent no treatment

ca. 50 ppm

other: according to OECD Guideline 407, 1981; 12
mice/sex/group and additional 6 mice/sex/group for the interim
sacrifice

1990

yes

as prescribed by 1.1 - 1.4

erxcept one male in the low dose group no deaths,

5000 ppm(m) /500, 5000 ppm(f): reduced food intake,

sign. clin. findings only in the male 5000 ppm gr.: narrowed
palpebral fissure and corneal opacity;

500/5000 ppm, m/f: centrilobular hepatocytomegaly

5000 ppm, m/f: reduced body weight gain, increased spleen
weight, discolored spleen, deposition of hemosiderin in the
spleen; increased liver welght (differences up to 89% were
noted in females)

5000 ppm,m: reduced tested weight, decreased urea; )
5000 ppm, m/f: reduced erythrocyte count (change in morphology:
anisocytosis, poiklocytosis and polychromasie), reduced HK-
and HB-content, increased MetHb (2.8 % f; 1.7% m), MCV, MCH,
MCHC, bilirubin,

500 and 5000 ppm, after 1 week, m/f: increased cholesterin
content, sign. changes in the activity of cytochrome
450-dependent EOD (7-Ethozycoumarin deethylase), EH (Epoxzide
Hydroxylase) and ALD (Aldrin epoxidase) and Phase II enzymes:
GSH-T (Glutathion-S—transferase), GLU-T
(UDP-Glucuronyltransferase), and decreased gluconeogenesis
and glycogen; V ’

after 5 weeks: .

f: normal ALD activity, increased activity of EOR, EH,

Glu-T, slight increase in EOD, strong increase in GSH-T
activity; m: increased activities of EOD, EOR, GLU-T, ALD,
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5. TOXICITY DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3
GSH-T, EH
5000 ppm: increased activity of ASAT, ALAT, alkaline
phosphatase (m), activated pentose phosphate cycle, increased
glycolysis - :
no signs of nephrotoxicity
Reliability: (1) valid without restriction
Flag: Critical study for SIDS endpoint
30-AUG-2001 (4} (5)
Species: mouse Sex: male/female
Strain: other: Swiss CD-1
Route of administration: gavage
Exposure period: 14 d
Frequency of treatment: daily
Post exposure :period: no data o
Doses: 0, 20, 40, 80, 160 or 320 mg/kg bw/d dissolved in corn
oil
Control Group: yes, concurrent vehicle
NOAEL: ca. 40 mg/kg bw
Method: other: 8 mice/sex/dose, statistical analysis
Year: 1992
GLP: yes
Test substance: other TS: purity: > 99 %
Remark: type: dose-setting study
Result: mortality due to gavage trauma: control, £f: 2/8, 20
mg-group, f: 1/8, 40-mg-group, f: 1/8
20 and 40 mg/kg bw/d: no clinical signs
80 mg/kg bw/d: all animals were inactive after the
first two daily doses but appeared normal post-dosing
throughout the rest of the exposure period
160 mg/kg bw/d: during the first week, animals were
slightly weak and inactive; during the second week,
these animals became slightly cyanotic, but remained
active
320 mg/kg bw/d: during the first 2 days of treatment,
all mice died or were moribund and sacrificed; clin-
ical signs of toxicity: recumbency, trembling, inacti-
vity, weakness and cyanosis
Reliability: (2) valid with restrictions
dose-setting study, histopathologic erxamination not
pexrformed .
21-MAR-2003 {(75) (80)
Species: rabbit Sex: no data
Strain: no data
Route of administration: inhalation
Erposure period: up to 18 d
Frequency of treatment: 8 h/d
Post exposure period: no
Doses: 0.1 mg/l
Control Group: other: no data

Method: other: no information
Year: ‘1910
GLP: no

Test substance:

other TS: no data on purity

Result: deaths occurred after exposure for 8-18 d (no further data)
Reliability: (3) invalid

lack of information
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5. TOXICITY DATE: 26NOV-2003
SUBSTANCE ID: 88-73-3
16-JUN-2003 (26)
Species: cat Sex: no data
Strain: no data
Route of administration: inhalation
Exposure period: up to 14 d
Frequency of treatment: 8 h/d
Post exposure period: no
Doses: 0.1 mg/l
Control Group: other: no data
Method: other: no data
Year: 1910
GLP: no :
Test substance: other TS: no data on purity
Result: deaths occurred after exposure for 8-14 d (no further
data); 1 animal survived (total number of animals not
mentioned)
Reliability: (3) invalid
lack of information
16-JUN-2003 (26)
Species: cat : Sex: no data
Strain: no data
Route of administration: inhalation
Exposure period: all together 17.5 h during 3 consecutive d
Frequency of treatment: no data
Post exposure period: no
Doses: 0.05-0.18 mg/1
Control Group: other: no data
Method: other: no details given
Year: 1908
Result: mortality: 100 % (no further data)
Reliability: (3) invalid
: lack of information: secondary literature
16~JUN-2003 (96)

5.5 Genetic Toxicity 'in Vitro'

Type: Ames test
System of testing: S. typhimurium TA 98, TA 100, TA 1535, TA 1537
Concentration: 0, 833.3, 1000.0, 1200.0, 1440.0, 1728.0, 2073.6
ug/plate in DMSO; from 1000 ug/plate bacteriotoricity

Metabolic activation: with and without
Result: positive
Method: other: s. freetext

Year: 1984

GLP: yes

Test substance:

Method:

as prescribed by 1.1 - 1.4

suspensions of bacterial cells were incubated with the TS
with and without S9-mix from rat liver for 48 hours at 37
celsius, the number of revertant colonies were counted;
positive (2-aminoanthrazene, trypaflavine, endoran) and
negative controls
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5. TOXICITY DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3
Remark: on strain TA 100, a marked dose—dependent increase in
mutation rate (up to 4 times higher than in control) was
) found with metabolic activation
Reliability: (2) valid with restrictions
only 4 strains used
Flag: Critical study for SIDS endpoint
25-MAR-2003 (3)
Type: Ames test
System of testing: S. typhimurium TA 100
Concentration: no data
Metabolic activation: with
Result: positive
Method: other: no data
" Year: 1981
GLP: no data
Test substance: other TS: no data on purity
Reliability: (4) not assignable
- documentation insufficient for assessment
16-JUN-2003 (21)
Type: Ames test
System of testing: S. typhimurium TA 78, TA 100, TA 1535, TA. 1538
Concentration: no data
Metabolic activation: with and without
Result: negative
Method: other: no data
Year: 1983
GLP: no data
Test substance: no data
Reliability: (4) not assignable
documentation insufficient for assessment
25-MAR-2003 (30)
Type: Ames test
System of testing: S. typhimurium TA 98, TA 100, TA 1535, TA 1537
Concentration: (1y: 0.0, 6.0, 20.0, 60.0, 200.0, 600.0:
TA98, TA100, TA1535, TA1537
(2): 0.0, 6.0, 20.0, 60.0, 200.0, 600.0: TA100,TA98
(3): 0.0, 62.5, 125.0, 250.0, 500.0, 1000.0: TA100
see RM
Metabolic activation: with and without
Result: positive
Method: other: s. freetext
Year: 1983
GLP: no data

Test substance:
Method:

-3

other.TS: purity 99 %
preincubation method, solvent: DMSO, S9 prepared from rat
liver and hamster liver, positive controls (2-AA, NOPD,
9-AAD), sdlvent control, performed in triplicate and
repeated twice, highest dose: cytotoric, statistical method
according to Margolin et al. 1981
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5. TOXICITY DATE: 26NOV-2003
SUBSTANCE ID: 88-73-3
Remark: (4y: 0.0, 10.0, 33.3, 100.0, 333.3, 1000.0
TA98,TAL100, TA1535, TA1587
(5): 0.0, 10.0, 33.3,100.0, 333.3, 1000.0: TA100
the test substance was mutagenic only in strain TA 100
with metabolic activation from hamster and rat
Reliability: (2) wvalid with restrictions
only 4 strains used, no information about GLP
Flag: Critical study for SIDS endpoint
25~MAR-2003 (33) (80)
Type: Ames test
System of testing: S. typhimurium TA 98, TA 100
Concentration: no information
Metabolic activation: with and without
Result: negative
Method: other: preincubation method (only engl. abstract available)
Year: 1987
GLP: no data
Test substance: no data

Reliability:
25-MAR-2003

Type:
System of testing:

(4) not assignable
documentation insufficient for assessment
(54)

Ames test
S. typhimurium TA 97, TA 98, TA 100, TA 102, TA 1535,
TA 1537, TA 1538

Concentration: no data
Metabolic activation: with and without
Result: positive
Method: other: no data

Year: 1985

GLP: no data
Test substance: no data

Remark:

Reliability:

25-MAR-2003

the strain(s) on which the test substance induced an in-
crease in the mutant count is (are) not mentioned in the
description of the test results
(4) not assignable
documentation insufficient for assessment

(55)

Type: Cytogenetic assay

System of testing: Chinese Hamster Ovary cells

Concentration: without: 0, 16, 50, 160 ug/ml DMSO;

with: 0, 50, 160, 500 ug/ml DMSO

Metabolic activation: with and without

Result: ambiguous’

Method: " other: protocol in Galloway Environm. Mol. Mutagen. 10 [Suppl
10],1-175, 1987; solvent control, positive control, harvest
time: 14 hours

Year: 1993
GLP: no data

Test substance:

Remark:
Result:

Reliability:

Q

other TS: purity: 99 %

type: chromosomal aberration test

without S59: equivocal, cell with aberrations (control, low
to high doses): 2, 7, 8, 9%

with S9: negative

(2) wvalid with restrictions

no information about GLP
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5. TOXICITY : DATE: 26-NOV-2003

SUBSTANCE ID: 88-73-3

Flag: Critical study for SIDS endpoint

25-MAR-2003 (77) (80)
Type: Sister chromatid exchange assay

System of testing: Chinese Hamster Ovary cells

Concentration: without S9:

(1) 0, 5, 16, 50 ug/ml DMSO
(2) 0,30, 40, 50, 60, 75ug/ml DMSO;

with S9:
0, 50,160,500 ug/ml DMSO
Metabolic activation: with and without
Result: positive
Method: other: s. freetext
Year: 1993
GLP: no data -
Test substance: other TS: purity: 99 %
Method: protocol in Galloway Environm. Mol. Mutagen. 10 {[Suppl

10],1-175, 1987; solvent control, positive control
(mitomycin C, cyclophosphamide)}, S9-mix of induced rat
liver, incubation time without S$9: 26 hours, with 59: 2
hours, after removal of TS 26 hours

Remark: ~ the test substance erhibited a mutagenic response only in
the absense of S9-mix (up to 29% increase over solvent
control)
Reliability: (1) valid without restriction
Flag: Critic¢al study for SIDS endpoint
25-MAR-2003 (77) (80)
Type: other: mutation assay in Actinobacteria
System of testing: spores of Actinomyces sphaeroides
Concentration: 0, 0.63 g/1 (= 0.004 M)
Metabolic activation: no data
Result: positive
Method: other: no details given
Yeéar: 1971
GLP: no
Test substance: no data
Reliability: (4) not assignable
documentation insufficient for assessment
25-MAR-2003 (87)
Type: Ames test
System of testing: S. typhimurium TA 98, TA 100, TA 1535, TA 1537, TA 1538
Concentration: ‘ 0, 25.6, 51.2, 102.4, 204.8, 409.6, 819.2, 1638.4,
3276.8 ug/plate in DMSO
Metabolic activation: without
Result: positive
Method: other: according to: OECD Guide-line 471: pour plate method,

highest dose cytotoxic, performed in duplicate and repeated at
) least 2 times, solvent and positive control
Year: 1983

GLP: no data
Test substance: other TS: purity: 99 %
Remark: increased mutation rate only in strains TA 98 and
TA 1538
& UNEP PUBLICATIONS

-389-



OECD SIDS 1-CHLORO-2-NITROBENZENE
5. TOXICITY DATE: 26-NOV -2003
SUBSTANCE ID: 88-73-3
Reliability: (2) valid with restrictions
study meets criteria of today but is only performed without
metabolic activation, no information about GLP
25-MAR-2003 : (92)
Type: Ames test
System of testing: S. typhimurium TA 98, TA 100
Concentration: -0, 1, 5, 10, 15, 20 ug/plate in DMSO
Metabolic activation: with and without
Result: positive
Method: other: according to OECD Guide-line 471, preincubation method,
without S9-mix, and with S9-mix and 200 ug/plate Norharman
Year: 1983
GLP: no data

Test substance:

Remark:

Reliability:

other TS: chromatographically pure

the test substance exhibited no mutagenicity to the tester

strains in the absence of S9 mix», without norharman;

in the presence of S9 mir, without norharman,
o-chloronitrobenzene was not mutagenic to S. typhimurium TA
98;

in the presence of norharman and S9-mix, the test
substance erhibited mutagenicity only to S. typhimurium TA
(3) invalid
special study, only performed in the presence of metabolic
activation, cytotox concentration not determined, no
information on GLP, no exact data on purity

25-MAR-2003 (98)
Type: Ames test
System of testing: S. typhimurium TA 98, TA 98 NR and TA 98/1,8-DNP6
Concentration: 0, 5, 10, 15, 20 ug/plate in DMSO
Metabolic activation: with
Result: positive
Method: other: according to OECD Guide-line 471, preincubation method,
addition of S9-mix and norharman
Year: 1987
GLP: no data

Test substance:

other TS: no dataon purity

Remark: the test substance erhibited weak mutagenicity towards
TA 98 NR; the mutagenic activity, however, was'much lower
than that of o-chloronitrobenzene towards TA 98} the
difference in the mutagenicities (test results: posi-
tive) of the test compound towards TA 98 and TA 98/
1,8-DNP6 could not be regarded as significant
Reliability: (3) invalid
special study, only performed in the presence of metabolic
activation, cytotor concentration not determined, no
information on GLP, no exact data on purity
16-JUN-2003 (97) (99)
Type: other: SOS chromotest
System of testing: E. coli PQ 37
Concentration: 3-5 different concentrations (no further information) -
Metabolic activation: with and without
Result: negative
" Method: other
Year: 1988
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SUBSTANCE ID: 88-73-3

GLP: no data

Test substance:

other TS: no data on purity

Remark: o—-chloronitrobenzene did not induce SOS-repair in the
chromotest with and without $9 mix (without norharman):
it was tried to increase the sensitivity of the SOS
chromotest by addition of norharman to the S9 mix:
a negative result was obtained again with the test sub-
stance
Reliability: (4) not assignable
documentation insufficient for assessment
25-MAR-2003 : (108)
Type: HGPRT assay
System of testing: V 79 Chinese Hamster lung cells
Concentration: without S9-mix: 0,100,300,400,500,600,700,800,900 ug/ml
OMSO; *
with $9-mix: 0,100,200,450,600,750,900,1050,1200 ug/ml
DMSO
Cytotoxic Concentration: without: 800 ug/ml; with: 750 ug/ml
Metabolic activation: with and without
Result: negative
Method: other: OECD Guide-line 476, rat liver S9-mix (induced),

Year:
GLP:
Test substance:

Reliability:
Flag:
25-MAR-2003

toxicity test prior to testing, ezposure duration 5 hours,
positive controls (EMS, DMN)

1989

yes

other TS: purity: 99.8%

(1) valid without restriction
Critical study for SIDS endpoint
: (101)

Type: Cytogenetic assay

System of testing: Chinese hamster ovary cells

Concentration: without $9-mix: 0, 10, 50, 100 ug/ml DMSO; with S9-mix:

0, 25, 125, 250 ug/ml DMSO

Metabolic activation: with and without

Result: negative :

Method: other: OECD Guide~line 473, harvest time: 8, 12, 21 hours,
cytotoxicity was tested prior to testing, positive controls:
mitomycin C, cyclophosphamide

Year: 1988
GLP: yes

Test substance:

Remark:
Reliability:
Flag:
25-MAR-2003

Type:
System of testing:

other TS: purity: 99.8 %

type: chromosomal aberration test
(1) valid without restriction
Critical study for SIDS endpoint
(47)

Ames test
Salmonella typhimurium TA 100, TA 1535, TA 1537, TA
1538, TA 98, Escherichia coli WP2uvrA

Concentration: o, 4, 20, 100, 500, 2500 ug/plate, dissolved in 100 ul
DMSO, additionally:TA100 with S9-mix: 2000 ug/plate,
dissolved in 100 ul DMSO

Metabolic activation: with and without

Result: positive.

Method: other: OECD Guideline 471, rat S9-miy, positive controls

Year: 1984
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5. TOXICITY DATE: 26-NOV 2003

SUBSTANCE ID: 88-73-3

GLP: yes
Test substance: other TS: purity: 99 %
Remark: mutagen with metabolic activation in TA100 and without in TA
1538
Source: Hoechst AG Frankfurt/Main
Reliability: (1) valid without restriction
25-MAR-2003 (43)
Type: : Unscheduled DNA synthesis
System of testing: Rat Hepatocytes
Concentration: 0, 1.0, 5.0, 10, 50, 75, 100 ug/ml DMSO, 500 ug/ml DMSO
was cytotoxzic
Metabolic activation: with and without
Result: negative
Method: other: in accordance with OECD Guide-line 482, no detailed
. data available
Year: 1983
GLP: yes
Test substance: other TS: as prescribed in 1.1-1.4 of the Monsanto dataset
Remark: Cytotozicity observed at 100 ug/ml in preliminary, but not

replicate assay
Cytotoxzicity at 500 ug/ml

Source: Monsanto
Reliability: (2) valid with restrictions
no details on results given
25-MAR-2003 - (72)
Type: other: UMU test
System of testing: Salmonella typhimurium TA1535/pSK1002
Concentration: 100 ug/ml
" Metabolic activation: with and without
Result: negative
Method: . other: incubation time: 4 hours; determination of
B-galactosidase activity
Year: 1992
GLP: no data
Test substance: no data
Reliability: (4) not assignable
documentation insufficient for assessment
25-MAR-2003 (81)
Type: Bacterial reverse mutation assay
System of testing: S. typhimurium TA98, TA100, TA1530, TA1532, TAl1535,
TA1537, TA1538, TA1950, TA1975, G46
Concentration: no data
Metabolic activation: with and without
Result: : negative
Method: other: OECD guideline 471: plate incorporation method: aerobic
and anaerobic condition; fluctuation method
Year: 1980 '
GLP: no data
Test substance: other TS: purest grade available
Reliability: (3) invalid
no details given, special study
25-MAR-2003 (29)
Type: Sister chromatid exchange assay
System of testing: Chinese Hamster Ovary cells
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SUBSTANCE ID: 88-73-3
Concentration: without S9:
0,5,16,50 ug/ml DMSO;
with $9:
(1): 0, 50, 167, 500 ug/ml DMSO
(2): 0, 63, 125, 250 ug/ml DMSO
Metabolic activation: with and without
Result: positive
Method: other: s. freetext
Year: 1993
GLP: no data

Test substance:

other TS: purity: 99 %

Method: protocol in Galloway Environm. Mol. Mutagen. 10 [Suppl
10],1-175, 1987; solvent control, positive control
(mitomycin C, cyclophosphamide), S9-miz of induced rat
liver, incubation time without S9: 26 hours, with S$9: 2
hours, after removal of TS 26 hours

Result: without S9-mir»: negative; with S9-mix: positive (up to ca.
40% increase over solvent control)

Reliability: (2} valid with restrictions
no information about GLP

Flag: Critical study for SIDS endpoint

25-MAR-2003 (80)

Type: Cytogenetic assay

System of testing: Chinese Hamster Ovary (CHO) cells

Concentration: without S$9: 0,47,101,216 ug/m} DMSO; with S9: O,

101,125,216, 250,465,500 ug/ml DMSO

Metabolic activation: with and without .

Result: positive

Method: other: protocol in Galloway Environm. Mol. Mutagen. 10 [Suppl
10],1-175, 1987; solvent control, positive control, harvest
time: without S9: 18.5 hours, with S89: 13.6 hours

Year: 1993
GLP: no data

Test substance:

Result:

[

other TS: purity: 99 %

with S9-mix: poitive;
without S9-mix: negative
Reliability: (2) valid with restrictions
no information about GLP
Flag: Critical study for SIDS endpoint ]
25-MAR~2003 (80)
Type: HGPRT assay
System of testing: Chinese Hamster Ovary cells
Concentration: with S9-mix: 0, 10,30,100,300,400 ug/ml DMSO; without
S9-miz: 0, 6.6, 20, 66.6, 200, 300 ug/ml DMSO
Metabolic activation: with and without
Result: negative
Method: other: in accordance with OECD Guide-line 476
Year: 1984
GLP: yes
Test substance: other TS: as prescribed in 1.1-1.4 of the Monsanto dataset
Reliability: (2) valid with restrictions
only summarized report available
16-JUN-2003 (71)
Type: Bacterial reverse mutation assay
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DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3

System of testing:

Salmonella typhimurium TA100, TA1535, TA98, TA1537,
Escherichia coli WP2uvrA

Concentration: o0, 10, 20, 50, 100, 200, 500, 1000 ug/plate dissolved
in DMSO, highest dose cytotoxic
Metabolic activation: with and without
Result: negative
Method: other: OECD Guide-line 471, preincubation method, S9-mix from
induced rat liver, solvent and positive contrels (AF2, NaN3,
9AA)
Year: 1996
GLP: no data

Test substance:
Reliability:

Flag:
25-MAR-2003

other TS: purity: 99 %
(2) valid with restrictions
no information about GLP
Critical study for SIDS endpoint
(31)

Type: Bacterial reverse mutation assay

System of testing: S. typhimurium TA100, TA1535, WP2uvrA, TA98, TAl1537

Concentration: 0, 39.1, 78.1, 156, 313, 625, 1250, 2500, 5000, 10000

’ ug/plate dissolved in DMSO and TA100, TA1535, WP2uvrA:

500 ug/plate dissolved in DMSO

Metabolic activation: with and without

Result: positive

Method: other: OECD Guide-line 471, preincubation method, S%9-mix from
rat and from hamster, highest dose cytotoxic, solvent and
positive controls ‘

Year: 1997
GLP: no data

Test substance:

other TS: purity: 99 %

Result: positive: TA100 with rat and hamster S9, TA98 with hamster
S9
WP2uvrA: positive and negative with hamster S9-mix
Reliability: (2) wvalid with restrictions
no information about GLP
25-MAR-2003 (52)
Type: Ames test
System of testing: S. typhimurium TA100, TA98
Concentration: (1)0,10,33,100,133,166,250,333,666,1000,1666 ug/plate
{(2)0,3,10,33,66,100,166,333,666 ug/plate
Metabolic activation: with and without
Result: positive
Method: other: praeincubation assay, $9-mix from hamster and rat liver
Year: 1983
GLP: no data

Test substance:

Remark:

Reliability:

25-MAR-2003

other TS: purity: 98 %
TS was positive only in TA98 in presence of 30 % hamster
S9-mix and in TA100 in presence of induced hamster or rat
mix
(2) valid with restrictions
no information on GLP only two strains used
(80)
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5.6 Genetic Toxicity 'in Vivo'

Type: Drosophila SLRL test
Species: Drosophila melanogaster Sex: male
Strain: other: Canton-S wild type
Route of admin.: 1i.p.
Exposure period: once
Doses: 0, 10000 ppm in peanut oil
Result: negative
Method: other: males{1-3d old), mated with 3x with Basc virgin females
' broodl: 3d, brood2: 2d, brood3: 2d;
Year: 1985
GLP: no data

Test substance:
Reliability:

25-MAR~-2003

other TS: purity:>99 %

(2) valid with restrictions
no information about GLP
(80) (116)

Type: Drosophila SLRL test
Species: Drosophila melanogaster Sex: male
Strain: other: Canton-S wild type

Route of admin.:
Exposure period:

oral feed
72 hours

3

Doses: 0, 125 ppm in 10 % ethanol and 5 % sucrose solution
Result: negative
Method: other: males (24 hrs old), mated with 3z with Basc virgin
females broodl: 3d, brood2: 24, brood3: 2d:
Year: 1985
GLP: no data

Test substance:

other TS: purity: > 99 &

Reliability: (2) valid with restrictions
no information about GLP
Flag: Critical study for SIDS endpoint
25-MAR-2003 . (80) (116)
Type: Drosophila SLRL test
Species: Drosophila melanogaster Sex: male
Strain: other: Canton S wild type

Route of admin.:

oral feed

Doses: 0, 60 ppm in 4 % ethanol
Result: negative
Method: other: see ME
Year: 1989
GLP: no data

Test substance:

Method:

other TS: purity: > 99 %

In order to obtain individuals for larval treatment Canton-S
females and males were mated and eggs ewxposed in vials with
standard cornmealfood containing the chemical plus solvent
alone. Adult males emerging from the treatrment were mated
at approximately 24 hours of age with two successive harems
of three to five Basc females to establish two single day
broods. Males were then discarded and two conventional SLRL
assay were carried out.

88
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5. TOXICITY DATE: 26-NOV -2003
SUBSTANCE ID: 88-73-3

Reliability: (2) valid with restrictions

no information about GLP

25-MAR-2003 (80) (115)

Type: other: single-strand DNA-breaks

Species: mouse Sex: male

Strain: Ch-1

Route of admin.: i.p.

Exposure period:
Doses:
Result:
Method:

Year:

GLP:
Test substance:
Result:

Reliability:

Flag:
25-MAR-2003

single application
60 mg/kg bw
positive
other: 8 mice, 4 h post appl. nuclei were isolated from liver
and kidney cells, DNA damage was evaluated by alkaline elution
technique was used, coupled with a microfluorometric method
for DNA assay.
1982
no data
other TS: no data on purity
effects: an increased elution rate in alkali of DNA from
liver and kidney was obtained
(2) valid with restrictions
no data on purity and GLP, only 1 dose used
Critical study for SIDS endpoint
(19)

5.7 Carcinogenicity

Species:
Strain:

rat . Sex: male
other: CD

Route of administration: oral feed

Exposure period:

18 months

Frequency of treatment: daily
‘Post erposure period: 6 months

Doses:
Control Group:
Method:

Year:

GLP:

Test substance:

Method:

Remark:

Result:

0, 500, 1000 or 2000 ppm (= ca. 0, 37.5, 75 or 150
mg/kg bw/d) ; see method
yves, concurrent no treatment

other: s. freetext .
1978

no data

other TS: purity: 97-99 %

25 rats/group,1000 or 2000 ppm for 6 mo., 500 or 1000 ppm
for another 12 mo; complete gross necropsy and histology on
certain organs (lung, liver, spleen, kidney, adrenal, heart,
bladder, stomach, intestines, reproductive organs,
pituitaries), on all grossly abnormal organs and tumour
masses, statistical methods: Fisher Exact Test, Bonferroni
correction

pathological eramination was not performed of animals that
died within the first siz months .

no information on body weight gain

multiple tumours at the low dose only and late in life:
usually a pituitary adenoma along with either a stomach
papilloma, adrenal tumour, thyroid adenocarcinoma,
lymphosarcoma, choliangosarcoma of the liver or
subcutaneous fibroma

incidences: low dose level:7/22, high dose level:1/19,
simultaneous control: 1/22, pooled control: 14/111
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5. TOXICITY DATE: 26-NOV-2003
, SUBSTANCE ID: 88-73-3
Reliability: (2) valid with restrictions
study doesn't meet the criteria of today (number of animals
too low, time of duration too short, doses too high},
reported in brief
Flag: Critical study for SIDS endpoint
16-JUN-2003 (110)
Species: mouse Sex: male/female
Strain: CD-1

Route of administration: oral feed

Exposure period:

18 months

Frequency of treatment: daily
Post exposure period: 3 months

Doses:
- Control Group:
Method:

Year:

GLP:

Test substance:

Method:

Remark:

Result:

Reliability:

Flag:
16-JUN-2003

0, 1500, 3000 or 6000 ppm (= ca.0, 225, 450 or 900
mg/kg bw/d)
yes, concurrent no treatment

other: s. freetext

1978

no data

other TS: purity: 97-99 %

25 mice/sex/group,3000 or 6000 ppm for 8 mo., 1500 or 3000
ppm for another 10 mo; complete gross necropsy, histology on
certain organs (lung, liver, spleen, kidney, adrenal, heart,
bladder, stomach, intestines, reproductive organs), on all
grossly abnormal organs and tumour masses , statistical
methods: Fisher- Exact Test, Bonferroni correction
pathological examination was not performed of animals that
died within the first siz months
no information on body weight gain
significant increase in hepatocellular carcinomas in
female mice at both dose levels and in male mice at
the low dose level :
incidences of hepatocellular carcinomas:
male mice:
low dose level: 7/17, high dose level: 3/16, simultaneous
control: 3/18, pooled control: 7/99;
female mice:
low dose level: 5/22, high dose level: 5/19, simultaneous
control: 0/20, pooled control: 1/102
(2) valid with restrictions
study doesn't meet the criteria of today (number of animals
too low, time of duration too short, doses too high),
reported in brief
Critical study for SIDS endpoint

(110)

5.8.1 Toricity to Fertility

Type: Two generation study
Species: mouse
Sex: male/female
Strain: other: Swiss CD-1
Route of administration: gavage
Exposure Period: see type and remarks
Frequency of treatment: daily
Premating Exposure Period )
male: 7 d
female: 7d
Duration of test: 34 weeks
20 UNEP PUBLICATIONS
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5. TOXICITY DATE: 26-NOV -2003
SUBSTANCE ID: 88-73-3
Doses: 0, 40, 80 or 160 mg/kg bw/d dissolved in corn oil
Control Group: yes, concurrent vehicle
NOAEL F1 Offspring: ca. 160 mg/kg bw
NOAEL F2 Offspring: ca. 160 mg/kg bw
Method: other: NTP Continuous Breeding Protocol, see also ME
Year: 1992
GLP: yes

Test substance:
Method:

Result:

Reliability:
Flag:
27-AUG-2001

other TS: purity: > 99 %

NTP Continuous Breeding Protocol: 20 ps/group, 40 ps
(contr.), exposure period: FO0: 7d prior to cohousing, 98d of
continuous breeding. Last litter from FO, control and high
dose groups were reared, weaned, and kept until mating.
Siblings received the same treatment as their parents. At
sexual maturity, 20 non-sibling males and females were
cohabited for 7 days and housed singly through delivery,
until sacrifice. Exam.: symtoms, bw gain, water consumption;
FO,Fl: contr,160 mg-gr.: spleen weight, methb; FO,F1:

fertility indices; Fl(m): testes,epididymis, F1(f): vaginal
cytolo
Conclusion:
In the presence of altered somatic and selected organ
weights 2-chloronitrobenzene (2CNB) did not alter
reproductive function in either generation (NOEL 160 mg/kg
bw); thus, 2CNB is not a selective reproductive toxicant.
FO mice: . '
Mortality: 2,2,2,3 control to high dose gr., 160 mg-group:
increased terminal bw and spleen weights; 80 mg-gr.(im), 160
mg~gr. {3m): with hepatocellular degeneration;
160 mg~gr.: methaemoglobinaemic, during the first 10 d mice
were slightly inactive post dosing, 3 lactating females were
cyanotic for up to 2 weeks; no other signs of clin.l
toxicity
FO-fertility and reproductive parameters were not affected
Fl-pups:
in the final litter of the holding period following
the continuous breeding phase, ¥l pup weight gain dur-
ing suckling was lower in all treated groups;
at weaning, Fl pups in the 160 mg/kg bw/d group weighed
10-13% less than controls, all other fertility and
reproductive parameters were not affected;
Fl mice (only control and high dose group):
no signs of clin. tox. observed, 160 mg/kg bw/d:
significantly lowered body weights at weaning but sign.
heavier than controls at mating and at terminal necropsy;
right epididymis, kidney/adrenals(m), spleen and liver
weights increased, seminal vesicle-to-body weight ratio was
sign. decreased, sign. methaemoglobinaemia;
none of the fertility and reproductive parameters ezamined
were affected in F1 mice, i.e., epididymal sperm parameters
(motility, count and percentage of abnormal sperms) and
estrous cycle length and estrual cyclicity
(1) wvalid without restriction
Critical study for SIDS endpoint

(20) (76) (80)

Type: other:
Species: rat
Sex: male/female

. Strain: other: F344/N
Route of administration: inhalation
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5. TOXICITY

DATE: 26-NOV -2003
SUBSTANCE ID: 88-73-3

Exposure Period:
Frequency of treatment:

Doses:
Control Group:

Method:

Year:
GLP:

Test substance:

13 w

6 h/d, 5 d/w

0, 4.5, 9 or 18 ppm (approx. 0, 28.8, 57.6, 115.2
mg/m3)

yes, concurrent no treatment

other: 10 rats/sex/group, reproduct. system evaluation:
vaginal cytology, sperm morphology, necropsy body and
reproductive tissue weights, sperematozoal data,
spermatogenesis, oestrous cycle length, percent of cycle spent
in various

1993

yes

other TS: purity: 99 %

Remark: see chapter 5.4.

Result: females: no effects observed
rnales, 18 ppm: decreases in cauda epididymis weights (6.8%),
and in the spermatid count and spermatid heads/testis (ca.
13%)

Reliability: (1) valid without restriction

Flag: . Critical study for SIDS endpoint

25-MAR-2003 (44) (80)

Type: other:

Species: rat

Sex: male

Strain: Fischer 344

Route of administration: gavage

Exposure Period: single application

Frequency of treatment: once

Doses: 150 mg/kg bw

Control Group: '

Method:

Year:
GLP:

Test substance:

Result:
Reliability:
25-MAR-2003

Type:
Species:
Sex:
Strain:

Route of administration:
Exposure Period:
Frequency of treatment:

Dosedh:

Control Group:

yes

other: 5or 6 rats, sacrifice on dl and d25 post application,
evaluation of testes welight, testicular histopathology, sperm
production

1988

no data

other TS: no data

no effect on testicular histopathology (at 1 d) or testes
weight and daily sperm production (at 25 d)
(4) not assignable
lack of information
(63)

other:

mouse

male/female

B6C3F1

inhalation

13 w

6 h/d, 5 d/w

0, 4.5, 9 or 18 ppm (approx. 0, 28.8, 57.6, 115.2
mg/m3)

yes, concurrent no treatment
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SUBSTANCE ID: 88-73-3

Method: other: 10 rats/sex/group, reproductive system evaluation:
vaginal cytology, sperm morphology, necropsy body and
reproductive tissue weights, spermatocoal data,
spermatogenesis, estrous cycle length, percent of cycle spent
in various

Year: 1993
GLP: ves :

Test substance:

Remark:
Result:

Reliability:
Flag:
03-SEP-2001

[

other TS: purity: 99 %
see chapter 5.4

male, 4.5, 9, 18 ppm: decreased sperm motility

females: increased terminal body weight; no reproductive
effects observed

(1) valid without restriction

Critical study for SIDS endpoint
(20) (44) (80)

5.8.2 Developmental Toxicity/Teratogenicity

Species:
Strain:

Route of administration:
Erzposure period:
Frequency of treatment:
Duration of test:

rat Sex: female
Sprague-Dawley

gavage

days 6-15 of gestation

daily

21 d

Doses: : 0, 25, 75, or 150 mg/kg bw/d dissolved in corn oil
Control Group: yes, concurrent vehicle
NOAEL Maternal Toxity: ca. 25 mg/kg bw
Method: other: 25 females/group, due to severe mat. toz. and mortality
the 150 mg-level was terminated prior to scheduled sacrifice
Year: 1986
GLP: ves

Test substance:

other TS: purity: commercial

Result: mortality:
150 mg—gr.: due to severe toxicity and high mortality rate
of the dams, all females were terminated prior to sheduled
sacrifice, 75 mg—-group: 1/25;
general toxicity:
75 mg/kg bw/d: gest.-d. 6-10: reduced body weight gain
(slight but not significant) and
reduced food consumption; recovery later in gestation;
urinary staining, alopecia; maternal reéproductive parameters
comparable to controls, mean number of early resorptions and
post implantation loss slightly increased (post implantation
loss in the respective control very low when compared to
historical control; values range: 0-0.9)
25 mg/kg bw/d: no evidence of maternal toxicity
developmental toxicity:
fetal body weight comparable to control
variations: cervical #7 ribs at 25 mg-gr {1.1%) and sign.
at 75 mg-gr (2%); 13 full pair of ribs with lumbar #1
rudimentary ribs in controls, at 25 mg-, 75 mg-gr increased,
but not sign.;
12 full pair of ribs with #13 unilateral full rib and/or
rudimentary rib(s) in controls and in 25 mg-gr. increased,
but not sign. -

Reliability: (2) valid with restrictions
highest dose was too high

Flag: Critical study for SIDS endpoint

25-MAR-2003 (67) (105)
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5. TOXICITY DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3

Species:  rat Sex: female

Strain: Sprague-Dawley

Route of administration: gavage

Exposure period: d6-dl5

Freguency of treatment: daily

Doses: 0, 100 mg/kg bw in corn oil

Control Group: yes, concurrent vehicle
other: NOAEL developmental toxicity
ca. 100 mg/kg bw

Method: other: 25 females/group, only one dose
Year: 1984
GLP: yes

Test substance: other TS: purity: commercial

Remark: The study was intended to clarify the observations of the
study of Monsanto, 1986

Result: dé-10: slight maternal body weight loss accompanied by
reduction in food consumption for d6-16, maternal
reproductive parameters were not affected, fetal body weight
comparable to the respective controls; no teratogenic
effects were observed

Reliability: (2) valid with restrictions
only one dose used

Flag: Critical study for SIDS endpoint

25-MAR-2003 (49)

5.8.3 Toxicity to Reproduction, Other Studies

5.9 Spe¢ific Investigations

5.10 Erposure Erperience

based on clinical and laboratory evaluation of cyanosis
cases during a l0-year period a number of cyanogenic
aromatic nitro compounds were ranked in descending order of
relative hazard relating to thelr cyanogenic potential
observed in exposed industrial workers (rank 1 = most
potent, rank 13 = least potent): o-chloronitrobenzene was
classified in rank 7; laboratory evaluation showed that
total ozygenatable haemoglobin in some cases, notably after
be expected from methaemoglobin analysis

(unspecified route of absorption)

Critical study for SIDS endpoint

Remark:

Flag:

(59)
erperience with human exposure: a number of the more
important aromatic nitrocompounds were ranked showing their
commparative hazard ratings for cyanosis, anaemia and
overall toxicity (the degree of hazard ranges from 1 =
slight hazard to 6 = severe hazard): for o-chloronitro-
benzene, the degree of hazard is 4 concerning cyanosis
hazard, 2 concerning anaemia hazard and 3 concerning
over—all toxic hazard (no further data)

Remark:

. (60)
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DATE: 26-NOV-2003
SUBSTANCE ID: 88-73-3

Remark:

Flag:
14-AUG-2001

Remark:

Remark:

Flag:

Remark:

Flag:
14-AUG-2001

all 325 records of industrial chemical cyanosis poisoning

in .

Britain notified to the inspectorate from 1961 to 1980 were
scrutinised: the cases occurred mainly during chemical or
dyestuff manufacture; a total of 50 cases of chemical
cyanosis syndrome due to chloronitrobenzene were reported;
23 (46 %) cases were "early cases", i.e., the symptoms
developed while at work on the same day of exposure, and 27
(54 %) cases were "delayed cases", i.e., the symptoms
developed insidiously or some definite time after the
"working"” day on which the poisoning occurred (the route of
absorption is not described in detail for each test
compound,
the most cases resulted from skin absorption and/or
inhalation; in this study, the isomer(s) of chloronitro-
benzene is/are not clearly specified)

Critical study for SIDS endpoint
" (91)

experience with human exposure: in chloronitrobenczene
poisoning cardiac complications appear to be more frequent
and more serious than in aniline poisoning and gastro-
intestinal irregularities (anacidity) also appear to
be quite common (no further data, isomer(s) of chloro-
nitrobenzene not specified)

(13) (14)

erxperience with human exposure: four workmen were reported
who were hospitalized as the result of exposure to a
mizture
of o- and p-chloronitrobenzene; these cases resulted from
two to four days exposure and all were cyanotic; headache
and weakness accompanied the cyanoses
Critical study for SIDS endpoint

(84)

The erposition against a mixzture of 2-chloro- and

4-chloronitrobenzene caused severe intoxications which

erxceeds the signs of intoxication during repair of a unit

for isolation of the isomers. As symtoms cyanotic

appearance

and collapse were described. Hb-content was decreased up to

65 % of the normal value. During the recovery period the

patients suffered from difficulty in breathing and

sensation

of dizziness. Within 7 weeks Hb content increased to 80 %

of

the normal value.

Critical study for SIDS endpoint
: (28)

5.11 Additional Remarks

Type:

Remark:

other

the level of lipid peroxidation, content of vitamine E and
its metabolites as well as antioxidative activity in the
blood serum, liver and spleen of white rats were studied.
Toxicological efects of nitrochlorobenzenes were decreased-
by vitamine E (no further information)
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DATE: 26NOV-2003
SUBSTANCE ID: 88-73-3

23-FEB-1998

Type:

Remark:

Source:
Test substance:

Remark:

Remark:

Flag:

Remark:

23-FEB-1998

Remark:

(82) (83)
other: Haematotoxizitaet

Ergebnis: 10 mg/kg Kgw. zeigte (2 Katzen): keine Letalitaet,
leichte Veraenderungen im weissen Blutbild, leichten Anstieg
der Zahl der Heinz'schen Innenkoerper und leichte Met-
haemoglobinaemie, nach 48 Stunden p.a. weitgehend
reversibel. ’

Hoechst AG Frankfurt/Main

technisch rein

an attempt to vaporize o-chloronitrobenzene by passing
air (2 1 of air/min. for 1 h) through a tower of dust was
not successful in that no weighable amounts of the test
substance were vaporized; rats and mice in an inhalation
chamber were exposed to the generated atmosphere for 1 h:
no symptoms of toxicity were observable and no deaths oc-
curred at the end of the exposure period or within an ob-
servation period of 7 d

48 h after a single oral administration of 100 mg/kg bw of
o-chloronitrobenzene to rabbits, 0.3 % of the administered
dose was found in faeces as unabsorbed material which was
completely reduced to the chloroaniline; in the urines
collected each 24 h for 48 h the following metabolites of
o~chloronitrobenzene were detectable (expressed as per-
centages of the administered dose): ether glucuronide

(42 %), ethereal sulphate (24 %), mercapturic acid (7 %),
free chlorocaniline (9 %) (total accounted for: 82 %)
Critical study for SIDS endpoint

(15}
metabolism in vitro: radiolabelled (14 C) o-chloronitroben-
zene (concentration not specified) was incubated with iso-
lated rat hepatocytes for up to 90 min.: after 90 min.,

71 % of the o-chloronitrobenzene had been metaboliced; the
primary metabolic pathway for o-chloronitrobenzene was re-—
duction to o-chloroaniline (19.2 % of the total radiocacti-
vity after 90 min.); o-chloronitrobenzene was also conjuga-—
ted with glutathione; two other very polar metabolites,
com- prising 14.2 % of the total 14 C from
o-chloronitrobenzene, have not been identified

(34) (35)

in order to identify the specific enzymes involved in the
metabolism of o-chloronitrobenzene by isolated rat hepa-
tocytes, hepatic subcellular fractions were isolated from
rats; microsomes incubated with radioclabelled (14 C)
o-chloronitrobenzene in the presence of NADPH produced o-
chloroaniline under aerobic conditions and SKF 525 A

and metyrapone had no effect on the metabolism to o-chlo-
roaniline: these findings suggest that cytochrome P-450
reductase is responsible for o-chloronitrobenzene reduc-
tion; radiolabelled o-chloronitrobenzene was also incubated
with or without microsomes, cytosol and/or glutathione:
o-chloronitrobenzene was converted to S-(2-nitrophenyl)glu-
tathione in the presence of cytosol and glutathione sugges-
ting that cytosolic glutathione transferase is involved in
this conjugation (concentration of the test substance un-
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5. TOXICITY ‘ DATE: 26-NOV-2003

SUBSTANCE ID: 88-73-3

specified)

(34)
Remark: the effect of o-chloronitrobenzene on heme synthesis was
determined in vitro by studying its influence on delta-
aminolevulinic acid synthetase (ALAS) and ferrochelatase
(FC) activities in rat liver homogenates; at 0.001 mol/l
concentration, o-chloronitrobenzene did not significant-
ly affect the enzyme activities

(33)

Remark: o-chloronitrobenzene was administered by gavage to adult
and geriatric rats at 65 mg/kg bw/d for 11 d; 14 C-o-chlo-
ronitrobenzene was administered on days 1, 5 and 9; 14 C
was determined in urine and faeces up to 96 h after each
14 C-dose and in tissues at 72 h after the day 9 dose: in

S

adult rats, at all treatment intervals, 71-74 % of each
dose was excreted in urine and 20-27 % in faeces and the
rates of ercretion increased with pretreatment; 5 % of the
day 9 dose was in tissues, the highest concentrations were
in liver and kidney; 24 urinary metabolites were found;
pattern, rate and eztent of excretion of 14 C were similar
in geriatric and adult rats, except that urinary excretion
by unpretreated geriatrics was more extensive (85 %) and
the rates of urinary and faecal ezcretion did not increase
with pretreatment; tissue distribution of 14 C was also
similar and 8 % of the day 9 dose was in tissues

Flag: Critical study for SIDS endpoint

27-AUG-2001 (62)

Remark: 14 C-o~chloronitrobenzene was administered by gavage to
rats at 2, 20 or 200 mg/kg bw (single administration);
radiocactivity was determined in urine and faeces up to
72 h and in tissues at 24 and 72 h: at 2 and 20 mg/kg bw
58-60 % of the dose was excreted in urine, 26-28 % in
faeces, primarily during the first 24 h, 6 % was in 24-h and
3 % in 72-h tissues; at 200 mg/kg bw 74 % was in urine and
only 7 % in faeces and it was excreted more slowly with 21 %
in 24-h and 4 % in 72-h tissues; at 2 and 20 mg/kg bw
o-chloronitrobenzene equivalent concentrations in tissues

were proportional to dose, whereas at 200 mg/kg bw they
were disproportionately higher in all tissues, especially,
in fat, and disproportionately lower in liver; at all doses
the highest concentrations were in liver and kidney and at
200 mg/kg bw in fat; up to 23 metabolites were in urine

Flag: Critical study for SIDS endpoint
27-RUG-2001 (63)
Remark: After a single non-occlusive, protective dermalbapplica—

tion of 14 C-o-chloronitrobenzene at doses of ca. 0.65,
6.5 or 65 mg/kg bw to male rats, 33-40 % of the doses of
o-chloronitrobenzene was absorbed from the skin within 72
h; the absorbed 14 C was excreted in urine (21-28 %) and
faeces (11-15 %). The extent absorption increased with an
increase in dose from 0.65 to 6.5 mg/kg bw but increased
only neglibly when the dose was increased to 65 mg/kg bw.
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Flag:
27-AUG-2001

Remark:

Flag:

Remark:

Flag:

Remark:

Flag:

The extent of urinary excretion of radiocactivity was not
significantly affected by dose over the range studied. The
initial rate of urinary excretion was also unaffected by
dose. The initial rate of faecal exretion increased with
dose over the 0.65 to 6.5 mg/kg range, but decreased notably
at the high dose.

Critical study for SIDS endpoint

(66) (79)

metabolism of o-chloronitrobenzene by hepatic subcellular
fractions from rats: to determine the encyme systems in-
volved in the metabolism of o-chloronitrobenzene by rat
isolated hepatocytes, radiolabelled (14 C) o-chloronitro-
benczene (100 uM) was incubated with hepatic microsomes
(incubation mixture containing microsomes and NADPH, some
incubations also containing UDP-glucuronic acid) or with
cytosol (incubation mixture containing GSH and cytosolic
protein): reduction of o-chloronitrobenzene to o-chloro-
aniline occurred readily in microsomal incubations; sub-
stitution of NADH for NADPH or incubation of microsomes
under a carbon monoxide atmosphere significantly inhib-
ited nitroreduction, boiling the microsomes completely
abolished reduction of o-chloronitrobenzene; addition of
SKF 525-A or metyrapone significantly inhibited the mi-
crosomal reduction of o-chloronitrobenzene to o-chloro-
aniline (the inhibition of nitroreduction by carbon mon-
oxide, SKF 525 A and metyrapone suggests that cytochrome
P~450 catalyzes this reaction); incubation of o-chloro-
nitrobenzene with rat hepatic cytosol and glutathione re-
sulted in the formation of S-(2-nitrophenyl)glutathione
Critical study for SIDS endpoint

in vitro study of metabolism: after 90 min. incubation
of isolated rat hepatocytes with radiolabelled (14 C)
o-chloronitrobenzene (100 uM final concentration), 46.7
% of the added o-chloronitrobenzene was metabolized; the
calculated half-life for disappearance of o-chloronitro-
benzene from the incubations was 84 min.; a major metabol-
ic pathway for o-chloronitrobenzene was reduction to o-
chloroaniline (19.2 % of the total radiocactivity after 90
min. incubation); o-chloroaniline was further metabolized
to form the N-glucuronide accounting for 14.2 % of the to-
tal radiocactivity; o-chloronitrobenzene was conjugated
with glutathione and S-(2-nitrophenyl)glutathione account-
ed for 13.3 % of the total radiocactivity
Critical study for SIDS endpoint

(85)

in vitro assay: the reduction of chloronitrobenzenes
was investigated in purified milk ranthine orxidase-
zanthine system: o-chloronitrobenzene was less rea-
dily reduced by the enzyme than the corresponding
para and meta isomers, indicating the steric hindrance
effect at ortho position

Critical study for SIDS endpoint

(100)
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Remark:

Flag:

Remark:

Remark:

Flag:

23-FEB-~-1998

in an in vivo study, 100 umoles/kg bw (= 15.7 mg/kg bw)
of o-chloronitrobenzene was given i.p. to male rats,

the animals were killed 5 h after the injection to ex-
amine methaemoglobin levels: formation of methaemoglobin
was observable (methaemoglobin level: 20.6 %)

Critical study for SIDS endpoint

(109)

in vitro methaemoglobin formation was studied by incu-
bating haemolyzate (obtained from rats and containing
0.1 umole of haemoglobin) with 0.5 umole of o-chloro-
nitrobenzene at pH 6.6 and 37 degrees centigrade for

5 h: formation of methaemoglobin (concentration: 4.8 %)
was not significantly increased compared with the con-
trol

(109)

Single oral administration of 0.1 ml/100 g bw of a 0.5 M
tricaprylinsolution of l-chloro-2-nitrobenczene (0o-CNB) to
female Wistar rats resulted in hemoglobin binding: 2.1 (mmol
TS/mol Hb)/({(mmol TS/kg bw)

Critical study for SIDS endpoint

(89) (90}
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OECD SIDS TRIETHYLENETETRAMINE

- SIDS Initial Assessment Report

for SIAM 8
(Paris, 28-30 October 1998)

Chemical Name : Triethylenetetramine
CAS No: 112-24-3
Sponsor Country: Germany

National SIDS Contact Point in Sponsor Country: Dr Jan Ahlers
HISTORY:

The SIDS Initial Assessment Repoﬁ was discussed at SIAM 5 & 6 and adopted at SIAM 8. -
COMMENTS: -
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OECD SIDS _ TRIETHYLENETETRAMINE

SIDS INITIAL ASSESSMENT PROFILE

CAS No. 112-24-3
Chemical Name Triethylene tetramine
Structural Formula HyN-CHy-CHy-NH-CH,-CHy-NH-CH»-CH»-NH»y

CONCLUSIONS AND RECOMMENDATIONS

Environment

The chemical is toxic to algae, but PEC/PNEC ratios are lower than 1. It is currently considered of low potential
risk and low prionty for further work.

Human Health

The chemical is genotoxic in vitro, a severe irritant to skin and eyes and a skin sensitiser, but exposure is low and
well-controlled. Therefore, it is currently considered of low potential risk and low priority for further work.
However due to its hazard character appropriate classification and labellingare recommended.

SHORT SUMMARY WHICH SUPPORTS THE REASONS FOR THE
CONCLUSIONS AND RECOMMENDATIONS

The production volume of triethylenetetramine (TETA) in 1990 is 1200-1500 t/a in Germany, ca. 6000 t/a in the
Netherlands, >11000 t/a in the USA and ca. 1800 t/a in Japan. TETA is mostly used as intermediate in chemical
synthesis. Ca. 160 t/a are directly used as curing agent for epoxy resins in Germany. For Sweden, a similar use
patten was described. TETA is stable in neutral solution and is classified & "non biodegradable". The most
sensitive environmental species to TETA is the alga Scenedesmus subspicatus (72-EC10 = 0.67 mg/l). A PNEC of
134 pg/l is determined.

TETA has a moderate acute toxicity: LD50 (oral, rat) > 2000 mg/kg bw, LD50 (dermal, rabhit) = 550-805 mg/kg
bw. The NOAEL for repeated dose toxicity is 600 ppm (92 (male), 99 (female) mg/kg bw) for mice (oral, 90 days).
In invitro tests the substance showed genetic toxicity whereas in in vivo test negative results were found. There are
no animal data on reproductive toxicity -available. From experience with humans TETA reveals no effects on
reproduction. TETA is a severe irritant to skin and eyes. TETA induces skin sensitisation in guinea pigs, mice and
man.

The highest aquatic local PEC during processing as an intermediate was estimated to be 4.5 ug/l.

The estimated human exposure at the workplace is estimated at < 0.143 resp. < 0.0143 mg/kg bw. Data on consumer
exposure are not available.

NATURE OF FURTHER WORK RECOMMENDED

Appropriate classification and labelling are recommended.
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OECD SIDS

TRIETHY LENETETRAMINE

FULL SIDS SUMMARY

CAS-NO.: 112-24-3 PROTOCOL RESULTS
PHYSICAL CHEMICAL
2.1 Melting-Point NA 12 °C
2.2 Boiling-Point NA ca. 280°C (at kPa)
2.3 Density NA ca. 980 kg/m3
2.4 Vapour Pressure NA 1.3 Pa at 20°C
2.5 | Partition Coefficient (Log (cale.) -1.4
Pow)
2.6 A | Water solubility ‘NA completely miscible
B|{pH NA 10.7. at 10 g/t
pKa 20 °C pKal =3.32 pKa2 = 6.67
pKa3 =9.2 pKa4 = 9.92
2.12 | Oxidation : Reduction / mV
potential

ENVIRONMENTAL FATE /

BIODEGRADATION
3.1.1 |Photodegradation calc. (Atkinson) |In air T1/2= 1.7 hour
3.1.2 | Stability in water NA no hydrolysis
3.2 Monitoring data In air = /mg/m3
In surface water= /pg/l
In soil / sediment=/pg/g
In biota= / pg/g
3.3 Transport and Distribution calculated In air !/ %
' (fugacity In water ! %
level 1 type) In sediment /%
In soil ! %
In biota ! %
3.5 Biodegradation OECD 301 D not readily biodegradable
OECD 302 B not inherently biodegradable
4
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CAS-NO.:112-24-3 SPECIES PROTOCOL RESULTS
ECOTOXICOLOGY
4.1 acute/prolonged toxicity to | Poecilia 84/449/EEC, C.1|LC5q (96 hr) =570mg/l

fish reticulata
4.2 acute/prolonged toxicity to | Daphnia magna | 84/449/EEC, C.2|EC5q (24hr) =31.1mg/l
aquatic invertebrates ' '
(daphnia)
4.3 toxicity to aquatic plants | Scenedesmus | DIN 38412 part 9]EC5q (72hr) =2.5mg/l
e. g. algae subspicatus EC1q (72hr) =0.67mg/1
4.4 toxicity to microorganisms Pseudomonas DEV,L 8 ECq (24 hr) =500mg/]
fluorescens
4.5.2 |chronic toxicity to aquatic Daphnia magna [OECD 202 part 2| NOEC (21d) =Img/l
invertebrates ( daphnia )
(4.6.3) |toxicity to other non Agelaius NA LDsq (18hr) => 10Img/kg
mammalian terrestrial phoeniceus
species
( including birds )
TOXICOLOGY
5.1.1 |acute oral toxicity rat NA LDsg =2500 mg/kg
mouse NA LDs5g =1600 mg/kg
rabbit NA LDsg =5500mg/kg
5.1.2 [acute inhalation toxicity LC50 =mg/m3
5.1.3 |acute dermal toxicity rabbit NA LDsg =550 mg/kg
5.4 repeated dose toxicity mouse NA NOAEL =92mg/kg bw
5.5 genetic toxicity in vitro
bacterial test (gen mutation) | S. typhimurium Ames test positive
(with and witout metabolic
activation)
non-bacterial in vitro test CHO cells positive
(chromosomal abberations) (with and witout metabolic
activation)
5.6 genetic toxicity in vivo mouse Micronucleus |negative
assay
5.8 toxicity to reproduction NOEL =mg/kg (general toxicity)
. - NOEL =mg/Kg (rep. tox. parental)
NOEL =mg/Kg (rep. tox. F1)
5.9 developmental toxicity / NOEL =750mg/kg (general toxicity)
teratogenicit : NOEL =750mg/Kg (pregnancy/litter)
g y NOEL =750mg/Kg (foetal data)
5.11 |experience with human
exposure
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OECD SIDS TRIETHYLENETETRAMINE
SIDS Initial Assessment Report

l.Identity

Name: Triethylenetetramine (TETA)

CAS Nr.: 112-24-3

Empirical Formula: CeH1gNy

Structural Formula:

H,N-CH,-CH,-NH-CH,-CH,-NH-CH ,-CH,-NH,

Purity of industrial product: 60 - 70 %

Major impurities:
N,N'-Bis -(2-aminoethyl)piperazine 11-13 %
N-[1-(2-Piperazin-1-yl-ethyl)]-ethane -1,2-diamine 10 -13 %
Tris-(2-aminoethyl)-amine 4-6%
Diethylenetriamine <=3%
Water ' <=0.5 %
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2. Exposure

2.1 General discussion

Triethylenetetramine is produced by the reaction of aqueous ammonia with 1,2-
dichloroethane. This process yields the entire family of ethyleneamines: ethylenediamine,
piperazine, diethylenetriamine, triethylenetetramine, tetraecthylenepentamine,
pentacthylenchexamine and aminoethylpiperazine. These polyamines are produced as their
hydrochloride salts, and must be neutralized, typically with aqueous caustic soda, to

obtain the free amines. The by -product salt produced in the neutralisation step is separated
and the individual products are isolated by fractional distillation (8).

" TETA can be used as an intermediate in a number of production processes (10):

e The reaction with polyisobutenylsuccinic anhydride yields the corresponding
polybutenylsuccinimides, which are ashless, dispersant-detergent additives for motor
oil.

e Polyamide-epichlorohydrin resins are produced by the reaction of epichlorohydrin with
a polyamide, such as those formed by polymerisation of adipic acid and TETA. These
are used in the paper industry as wet-strength additives for liner board, toweling, tissue
and sanitary applications.

e The ethoxylated products of TETA are curing agents for epoxy resins. The largest
application is surface coatings (35%).

e Imidazolines from the condensation of TETA with two moles of fatty acid are cationic
surfactants used as fabric softeners, asphalt emulsifiers, oil field corrosion inhibitors,
ore flotation agents and epoxy curing agents.

¢ Reactive polyamides from the polymerisation of dimer acids with TETA are mostly
used as curing agents for epoxy surface coatings. ‘

4
In 1989 - 1991, 1200 - 1500 t/a were produced n Germany. Production capacities as of
1990 for other countries are available as well (8):
Netherlands ca. 6000 t/a (2 sites)
USA > 11000 t/a (3 sites)
Japan ca. 1800 t/a (1 site)

According to the German producer, ca. 40 to 50% are sold in Germany (> 10 clients) and
ca. 40 - 50 % are exported; the rest is further processed by the same producer. Import
volumes are estimated by the producer at ca. 1500 t/a. The total consumption in Germany
amounts to ca. 2200 t/a.

In Germany, triethylenetetramine (TETA) is mainly used as
e intermediate for curing agents for epoxy resins (ca.1600 t/a)
e direct curing agent for epoxy resins (ca. 160 t/a)

e intermediary for auxiliary agents used in the paper industry, the textile industry and in
glues (ca. 330 t/a)
¢ intermediate for asphalt emulsifiers (ca. 110 t/a) R

Ca. 100 t/a are used by the producer as an intermediate. No information is available on the
processing at other chemical manufacturers.
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In Sweden, the use pattern of TETA is similar to the use pattern described for Germany:
e intermediate for transport, fertilizer and plastics industry (200 - 533 t/a)

adhesive, binding agent (4 - 6 t/a)

hardener for plastic (1 - 4 t/a)

others (max 5 t/a)

The use pattern for other countries is not available.

2.2 Environmental e xposure

 2.2.1 General/Environmental fate

TETA is completely miscible with water forming an alkaline solution (pH 10 at 10 g/1).
The technical product has a vapour pressure of ca. 1 Pa at 20 °C. The calculated Log Pow
(unprotonated form) amouints to ca. -1.4 and indicates a low potential for bioaccumulation.
There are no measured Koc-values available. For ethylenediamine (CAS Nr. 107-15-3)

and diethylenetriamine (CAS Nr. 111-40-0), Koc-values of 4766 and 19111 were
measured respectively (1). The high adsorption is most likely due to electrostatic

interaction. A comparable Koc can be expected for TETA, which would suggest a high
potential for geoaccumulation.

Based on the physical-chemical properties the target compartment of TETA in the
environment is the hydrosphere (the estimation of the distribution with a Fugacity model
is not opportune due to the protophile behaviour of TETA).

TETA is not readily biodegradable (0% after 20 days, OECD GL 301 D; same result with
adapted inoculum). Also, in a test on inherent biodegradability with industrial sludge,
TETA was not degraded (0 % DOC removal after 28 days, OECD GL 302 B). TETA has

therefore to be regarded as non biodegradable. Adsorption onto sewage sludge was not
observed.

In a test on hydrolysis, TETA was not found to have undergone hydrolysis after 36 days.

Direct photolysis of TETA in-the hydrosphere is not to be expected (molar extinction

coefficient < 10 1/ (mol-cm) at > 240 nm). The half-life due to photooxidative degradation
by OH-radicals in the atmosphere is estimated to be 1.7 hours. As TETA does have a low
tendency to pass from water to air, this does not represent a significant removal process
from the environment. ‘

Based upon the physical-chemical and biodegradation. properties of TETA, no elimination
in waste water treatment plants is assumed.

2.2.2 Exposure assessment
a) Local concentrations

Considering the above described use pattern, point releases are to be expected during
production and processing.
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production
According to the German producer, no continuous releases occur during the production
process to waste water. During cleaning operations of the production facility and the

distillation column, the releases are estimated by the German producer at ca. 1 g/t related
to the production capacity (8). For a production capacity of 5000 t/a (worst case
assumption) a release of 5000 g TETA during one day (assuming one cleaning operation
per year) can be estimated. Assuming no elimination in the WWTP, 5000 g are released
into a river with a flow of 60 m3/s, according to the generic release scenario for
production in (3). A PECj,ca 0f 1 pg/lis calculated.

processing .
Many processes involving TETA as intermediate with different release rates are to be

expected.
Specific data are available only from one German producer, using ca. 100 t TETA per year
for processing with fatty acids: a maximum of 2.4 kg/a are released to the waste water (8).

For a generic estimation, the following worst case situation according to the release
scenario for intermediates described in (3) 1s used.

For a processing site using 1000 t/a of TETA, a release factor of 0.7 % is assumed.
Considering no elimination in the WWTP, 7 t/a are released into a river with a flow of 60

m3/s. Assuming release over 300 days per year, a concentration of PEC|gcal = 4.5 ng/l is
calculated.

b. Regional concentrations

Diffuse release into the environment would occur through the direct use of TETA as a
curing agent. Also, the curing agents produced from TETA contain residual concentrations
of TETA (approx. 7.9%).

The final extent of conversion of TETA during curing reactions is not known. On the other
hand, the conversion of diethylenetriamine was determined to be 60 to 80 % (2) (related to
the total NH-functions). As TETA presents 6 NH-functions, a molecular conversion rate of
> 90% can be assumed.

About 160 t/a of TETA are used directly as curing agent. With a conversion factor of 90%,
ca. 16 t are available as free molecules in the resins. On the worst case assumption , that
10% are released through migration from the matrix (3), a maximum of 1.6 t/a are released
into the environment through this path. ‘

About 1600 t/a are processed to yield curing agents containing an average of 7.9% free
TETA. For a rough estimate, it is assumed that TETA reacts with the same amount of

chemicals so that 3200 t of curing agents with ca. 250 t of free TETA result. Of these,
max. 10% (see above) remain unreacted in the curing process and 10 % of these may be
released through migration, i.e. a maximum of 2.5 t/a.

For the calculation of the regional PEC the use of a fugacity model is not opportune due to
the ionic nature of TETA. The regional concentration can be estimated in a first approach

with the following formula (9):

EMIS
PECregional=
FLOW+V -k
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with: EMIS: emission into surface water = 1.6 +2.5=4.1t/a
FLOW: flow through the water compartment

V: Volume of water compartment
k: first order biodegradation rate constant

The default values described in (3) will be used for the calculation:
- a small but densely populated area is considered: 200x200 km with 20 million
inhabitants;

- with an area fraction of water of 0.02 and a mixing depth of 3m, V=24 - 10° m3

- with an average residence time of the water of 40 days, FLOW =6 - 107 m3/d
- TETA being non-biodegradable, k = 0

=> PEC;egional = 0.18 pg/l

2.3 Consumer exposure

Where epoxy resins are cured in do-it-yourself applications (e.g. in coatings, adhesives,
and epoxy-fiber composites), consumers may come into contact with TETA or TETA-
derived curing agents, either when mixing the ingredients, or when grinding and polishing
the solidified product whereby unreacted TETA may be set free.

2.4 Oc¢cupational exposure

The production unit simultaneously produces ethylenediamine, diethylenetriamine,
triethylenetetramine and other substances from ammonia and 1,2-dichloroethane.

To date, exposure to triethylenetretamine (TETA) has not been measured directly. Instead,
exposure is estimated on the basis of measurements of ethylenediamine (according to
TRGS 402) - the end product with the lowest boiling point.

The MAK-value of 25 mg/m3 for ethylenediamine is consistently met. All measurements
indicate that exposure is below 1 mg/m3.

Substance Boiling Point Vapour Pressure
Ethylenediamine 116.5 °C 12.1 hPa
TETA approx. 280 °C < 0.1 hPa

Due to ethylenediamine’s significantly lower boiling point and its greater vapour pressure
(by a factor of 100) it can be concluded with certainty that the concentration of TETA in

the air during synthesis and processing does not exceed 0.1 mg/m3.

Exposure is, therefore, clearly below the actual occupational exposure limit of 6 mg/m3 in
Sweden.
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3. Toxicitv

3.1 Human Toxicity

a) Acute Toxicity

Triethylene tetramine is of low acute toxicity on oral administration (LDsg rat >
2000 mg/lkgbw) and moderate toxicity on dermal application (LDs5p rabbit 550-

805 mg/kg bw). Exposition to saturated vapour was tolerated without impairment whereas
the exposition to aerosol leads to reversible irritations of the mucous membranes in the
respiratory tract. According to EC Directive 67/584/EEC triethylene tetramine is labelled
as harmful in contact with skin (R 21).

Conclusion:
Moderate acute toxicity

Priority setting: low priority or concern

b) Repeated Dose Toxicity

‘In a subacute study . (rat, oral, up to 2980 mg/kg bw) retarded body weight gain and
elevated liver and kidney weights were observed in the highest dose groups. From this
study, a NOAEL of 500 mg/kg was derived.

In a subacute study, undiluted test substance was rubbed into the skin of pregnant and
non-pregnant guinea pigs (4 mg/guinea pig and day = ca. 9 mg/kg bw) daily for 55 days.
In the course of the experiment the death of test animals (2/9) as well as of the control
animals (6/11) occurred (11). In another study, dermal application to pregnant and non-
pregnant guinea pigs (4 mg/animal = ca. 9 mg/kg bw) daily for the first 10 days and every
second day for next 45 days resulted in reduced weight gain, and from the 5th day of
treatment in inflammatory alterations at the application site with subsequent erosions. In
the course of the experiment 7/11 pregnant and 7/11 non-pregnant animals died (12). It is
unclear whether the death of the animals is due to the strong irritant and/or the skin
sensitization potential of the test substance.

In an additional study F344 rats and B6C3F1 mice received triethylenetetramine
dihydrochloride in the drinking water at concentrations of 0, 120, 600, 3000 ppm (target
concentration) for up to 92 days. Each dose group were fed either cereal based (NIH-31)
or purified (AIN-76A) diet both containing nutritionally adequate levels of copper. An
additional control group of rats and mice received a Cu-deficient AIN-76A diet. Sign of
triethylenetetramine dihydrochloride toxicity were noted only in B6C3F1 mice fed AIN-
76A diet given 3000 ppm triethylenetetramine dihydrochloride. These toxic signs included
inflamation of the lung interstitium, hemapoetic cell proliferation of the spleen, liver
periportal fatty infiltration, kidney weight reduction, reduced renal cytoplasmatic
vacuolization and body weight gain reduction. From this study a NOAEL of 600 ppm for
mice was derived. According to the authors, the signs observed in F344 rats appear to be
related to copper deficiency (13).

Lifelong dermal application to mice (1.2mg/mouse and application) caused no skin
tumours or any tumours. ‘ :

UNEP PUBLICATIONS 11

-424-



OECD SIDS TRIETHYLENETETRAMINE

In a former inhalation study with rats, mice, guinea pig and rabbit (aerosol: 0.4 ml in
0.5 ml ethanol in a 4001 chamber, 10d), no irritations or other toxic effects were

observed.

Conclusion: .

Signs of impairment only in mice following subchronic oral dosing of 3000 ppm
triethylenetetramine dihydrochloride. NOAEL: 600 ppm [92 (male), 99 (female) mg/kg
bw].

Priority setting low priority or concern

c) Reproduétive/Developmental Toxicity

In rabbits, triethylene tetramine does not cause embryotoxic and teratogenic effects, even
at maternally toxic dose levels (4).

In rats, there are several studies concerning developmental toxicity. The oral treatment of
rats with 75, 375 and 750 mg/kg resulted in no effects on dams and fetuses, except slight
increased fetal body weight (5). After oral treatment of rats with 830 or 1670 mg/kg bw
only in the highest dose group increased fetal abnormalities in 27/44 fetus (69,2 %) were
recorded, when simultanously the copper content of the feed was reduced. Copper-
supplementation in the feed reduced significant the fetal abnormalities of the highest dose
group to 3/51 (6,5 % fetus. These findings suggest that the developmental toxicity is
produced as a secondary consequence of the chelating properties of triethylene tetramine
(6).

In chapter 3.1.b) 2 studies on pregnant guinea pigs dermally treated with 4 mg/animal =
ca. 9 mg/kg bw daily for 55 days or daily for 10 days and every second day for the next 45
days, respectively, were described (11, 12). Beside the clear mortality rate and the local
effects, necrotic changes of the placenta and miscarriage or mortification of the fetuses
and stillbirth of malformed fetuses were observed. Due to the clear maternal toxicity and
due to the lack of dose-response relationship the reported studies are not suitable to
evaluate developmental toxicity.

There are no data on effects on fertility with triethylene tetramine .In the subchronic
toxicity studies with mice and rats, which were described in chapter 3.1.b, the
reproductive organs are examined. In mice, there were no treatment related effects on the
reproductive organs. According to the authors the only finding which may be attributable
to trien-2HCI occured in AIN-76A-fed females rats. There was a significant dose-related
trend toward an increased prevalence of uterine dilatation (13). There are no changes of
the vagina and the ovaries. Therefore dilatation of uterus in isolation cannot be regarded
as hormonal effects. Thus, this finding is not suitable to evaluate any reproductive
toxicity. In addition, oral treatment of rats with the analogue diethylene triamine caused
no adverse effects respective mating index, fertility index and number of live and dead

pups.

Triethylene tetramine is used in the therapy of Wilsons' disease. While taking 400 to
800 mg triethylene tetramine 3 times a day for about 120 months, there have been six
pregnancies in four female patients. There were no miscarriages and no fetal
abnormalities. All six children developed normally (7).

Conclusion:
From experiences with humans (substance given as a drug) there is no reason to assume

that the substance reveals effects on reproduction.
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Priority setting: low priority or concern

d) Genetic Toxicity

The results of the genetic toxicity testing are not uniform. In vitro, tricthylene tetramine
has clear genotoxic activity in the Ames-test and in mammalian cytogenetic tests. Whereas
in vivo, triethylene tetramine is not clastogenic in the mouse micronucleus test following
intraperitonal injections of 130 to 600 mg/kg bw. The study was conducted in accordance
with GLP standards. In addition, there is a further micronucleus test using oral application
(14) which yielded a negative result as well. In this study, mice received once 1500, 3000
and 6000 mg/kg bw. These doses are within the range of and/or greater than the LD50
value for mice, which is cited in the basic data set: LD50(mice) = 1600 mg/kg bw (15).
The test design and test performance was carried out according to W. Schmid and
coworkers who developed the test (see references).

Following 1500 and 3000 mg/kg bw the percentage of erythrocytes containing micronuclei
corresponds with the percentage of those in the concurrent solvent control. Following
6000 mg/kg bw a decrease in erythrocytes containing mlcronuclel was noted and was thus
lower than those in the concurrent solvent control.

Triethylene tetramine revealed no mutagenic activity in the SLRL test in Drosophila
melanogaster.

Conclusion:

As triethylene tetramine revealed no mutagenic activity in relevant in-vivo tests there is
no reason to assume genotoxicity.

Priority setting: low priority or concern

¢) Sensitizatio

The sensitization potency of triethylene tetramine was investigated in the Guinea Pig
Maximization Test (GPMT) and in the Mouse Ear Swelling Test (MEST).

One of the GPMTs (16) used triethylene tetramine as a commercial product (no further
information on purity of the substance). The method used was in accordance with the
original description of the GPMT by Magnusson and Kligman (20, 21). Control animals
received vehicle only. Induction concentration was 0.5 % in water and challenge
concentration was 2 %. 12/15 animals (80 %) showed positive reactions 24 hours after
removal af the patch. In the second GPM test, carried out according to OECD Guideline
406, purified TETA (purity: 99.5 %) was used and the applied concentrations were for
induction 0.5 % and for challenge 2 % as well. As positive control served
dinitrochlorobenzene. 9/10 animals (90 %) showed positive reactions (17). As additional
test, the MEST was performed with 10 mice (17). The concentration of the purified TETA
(purity: 99.5%) for the induction procedure was 10 % and the challenge concentration was
2.5 %. Oxazolone served as positive control. In 4/10 mice positive reactions were seen.
Cross reactions between triethylene tetramine, ethylenediamine and diethylenetriamine

were also observed in guinea pigs (18).
Numerous reports concern the sensitizing potential of triethylene tetramine in humans

(18).

In Poland, 20 - 51.2 % out of 20 - 447 examined workers exposed to epoxy resins reacted
positive to triethylene tetramine (19). At another factory dermatitis was observed in 126
out of 422 workers. Skin tests were carried out on 99 patients. A positive reaction was
observed in 55.1 % of these cases (18). In an examination of 20 workers exposed to
casting resins and triethylene tetramine 5 showed positive reaction to triethylene tetramine
whereas in another group of 23 epoxy resin-workers, suffering from dermatitis, none
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reacted positive on a patch test with triethylene tetramine (18). In a control group of 112
persons 2 persons (1.5 %) gave positive patch test results (18).

Cross reactions between triethylene tetramine, diethylenetriamine and ethylenediamine
were also reported (18).

Conclusion:
Triethylene tetramine induces skin sensitization in guinea pigs, mice and man. According

to EC Directive 67/584/EEC triethelyene tetramine is labelled: R 43 = may cause

sensitization by skin contact. )

3.2 Ecotoxicity

3.2.1 Aquatic organisms

a) Toxicity to fish

Poecilia reticulata 96h-LCs , ‘ 570 mg/l

Other test results with Leuciscus idus and Pimephales promelas, which could not be
validated, are in the same order of magnitude.

b) Toxicity to invertebrates

Daphniamagna 48h-EC5 31.1 - 33.9 mg/l

(several tests) .

Effect: immobilisation 21d-EC5g >3.2-<10mg/l
21d-NOEC 1 mg/l

(immobilisation of parental organisms was the most sensitive effect parameter)
Furthermore, concentrations of 293 - 7313 mg/l had no teratogenic effects on sea-urchin
(Paracen trotus lividus) eggs. The larvae were most sensitive and showed delay of

development at 293 mg/l

¢) Toxicity to algae

Scenedesmus subspicatus 72h-EgCsy 2.5 mg/l
72h-EgCig 0.67 mg/1
72h-E Cs0 >= 100 mg/l
72h-E | C10 0.95 mg/

Effect: growth inhibition (B = biomass; p = growth rate)

Due to the intensive growth of the algae the pH in the control and in the concentrations up
to 1 mg/l increased within 72 h to 10.2 - 10.3.

Selenastrum capricornutum 72h-ECsq 20 mg/l
Effect: growth inhibition (biomass) 72h-NGEC <2.5 mg/l
Selenastrum capricornutum 96h-ECj5q 3,7 mg/l
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-427-



OECD SIDS TRIETHYLENETETRAMINE
Effect: growth inhibition (biomass)

A further test with Chlorella pyrenoidosa was considered to be non valid.

d) Toxicity to microorganisms

Pseudomonas fluorescens 24h-ECq 500 mg/1
Effect: growth inhibition (biomass)

e) Derivation of PNEC

Algae are clearly the most sensitive species to TETA. According to the EU-Technical
Guidance Document (3), the value of the safety factor is F = 50 (long term tests have been
performed for two trophic levels and with the organisms which were the most sensitive in
the acute tests).

With the lowest aquatic effect concentration of 0.67 mg/l:

670

PNEC = = 13.4 pg/l

50

3.2.2 Terrestrial organisms

" Acute oral toxicity to the redwinged blackbird (Agelaius phoeniceus) was determined to
be 18h-LDsg > 101 mg/kg bw.

UNEP PUBLICATIONS S 15

-428-



OECD SIDS TRIETHYLENETETRAMINE

4. Initial Assessment

4.1 Human toxicity
4.1.1 Identification of critical toxic effects

Triethyléne tetramine is a severe irritant to skin and eyes and induces skin sensitizations.
Triethylene tetramine is of moderate acute toxicity: LD50(oral, rat) > 2000 mg/kg bw,
LD50(dermal, rabbit) = 550 - 805 mg/kg bw. Acute exposure to saturated vapour via
inhalation was tolerated without impairment.

Following repeated oral dosing via drinking water only in mice but not in rats at

concentration of 3000 ppm there were signs of impairment. The NOAEL is 600 ppm [92
mg/kg bw (oral, 90 days)].. Lifelong dermal apphcatlon to mice (1.2 mg/mouse) did not

result in tumour formation.

There are differing results of the genetic toxicity for triethylene tetramine. The positive
results of the in vitro tests may be the result of a direct genetic action as well as a result of

an interference with essential metal ions. Due to this uncertainty of the in vitro tests, the
genetic toxicity of triethylené tetramine has to be assessed on the basis of in vivo tests.

The 1n vivo micronucleus tests (i.p. and oral) and the SLRL test showed negative results.

There are no data on reproductive toxicity (fertility assessment). The analogue diethylene
triamine had no effects on reproduction. Triethylene tetramine shows developmental
toxicity in animal studies if the chelating property of the substance is effective. The
NOEL is 830 mg/kg bw (oral).

Experience with female patients suffering from Wilson’s disease demonstrated that no
miscarriages and no fetal abnormalities occur during treatment with triethylene tetramine.

4.1.2 Comparison of Exposure and Critical effects

Workplace

There are no measurements of the concentration of triethylene tetramine in the air at the
workplace. To estimate the exposition at the workplace adequately the results of the
concentration measurements of the product with the lowest boiling point has to be applied:

cthylene diamine (see chapter 4.2). All results of these measurements are below 1 mg/m3

(TLV: 25 mg/m3). Because of the higher boiling point and the lower vapour pressure of
triethylene tetramine it can be assumed that the concentration in the air at the workplace is

below or equal than 0.1 mg/m3.

The EHE (Estimated Human Exposure) can be calculated according to the following
equitation:

respiratory rate (10 m3) * exposition (mg/m>)

EHE =

body weight (70 kg)
exposition < 1 mg/m3 EHE < 0.143 mg/kg bw
exposition < 0.1 mg/m3 EHE < 0.0143 mg/kg bw
16 . UNEP PUBLICATIONS
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Thus the estimated human exposure is far below the NOAEL described in animal
experiments of 92 mg/kg bw for subacute toxicity and a NOAEL of 850 mg/kg bw for

teratogenicity. The safety margin based on the lowest NOAEL is between:

92 mg/kg bw v 92 mg/kg bw
> 643.4 and > 6434
< 0.143 mg/kg bw < 0.0143 mg/kg bw

and thus does not suggest a particular risk.

Isolated cases of exposure through skin contact cannot be ruled out. However, the risk is
to be assumed very low.

Consumer area

Data on consumer exposure are not available. However, it cannot be excluded that
products containing triethylene tetramine give off small amounts of the substance. Due to
the low toxicity in animal experiments it can be assumed that the probability of acute
poisoning is very low. In addition, the application of triethylene tetramine as drug
excluded high toxicity to humans. Also multiple administration of TETA to animals did
cause neither significant systemic effects nor the formation of tumours.

Exposure via the environment

Data are not available on exposure of the general population. Exposure of the population
via the hydrosphere is considered to be minimal, even assuming the concentration in

drinking water to be equal to the regional predicted concentration in surface waters (0.18
pg/l). With 2 1 drinking water/person/day, the daily dose would be 0.005 pg/kg bw/day.
Compared to the exposure at the working place the exposure through the environment is

negligible.
4.2 Assessment of environmental hazards

In the following table, the PEC/PNEC ratios for the different exposure scenarios are
presented: :

Scenario PEClocal + PECregional PEC/PNE
[ng/l] ¢

production (site) 1+0.18 0.08

processing (site) 45+0.18 0.35

A PEC/PNEC < 1 in all scenarios, a low potential risk to the aquatic compartment is at
present to be expected.

A significant exposure to the terrestrial compartment could not be identified. Further
work is presently not necessary for an assessment of risks to this compartment.
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5. Conclusions and Recommendations

An environmental hazard assessment of triethylenetetramine was possible with the
_ available data and showed that the compound was presently of low concern to the
environment. No further work is recommended.

On the basis of the known facts and properties, triethylene tetramine may represent a
hazard for human health. The chemical is a severe irritant to skin and eyes and induces
skin sensitization. The substance is classified and labelled accordingly within the EU: R
34 = causes burns; R 43 = may cause sensitization by skin contact.

From experience with humans (substance given as a drug) there is no reason to assume
that the substance reveals further toxic effects. Besides appropriate classification and
labelling no further work is recommended.
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1. GENERAL INFORMATION

DATE: 24-JUL.-2002
SUBSTANCE ID: 112-24-3

1.0.1 Applicant and Company Information

Type: cooperating company
Name: Bayer AG

Town: 51368 Leverkusen 1
Country: Germany

10-MAY-1994

1.0.2 Location of Production Site, Importer or Formulator

1.0.3 Identity of Recipients

1.0.4 Details on Category/Template

1.1.0 Substance Identification

1.1.1 General Substance Information

Substance type: organic

Physical status: liguid

Purity: 60 - 70 & w/w
Remark: technical mixture

1.1.2 spectra

1.2 Synonyms and Tradenames
1,2-Bis~(2-aminoethylamino)-ethan
1,2—Di—(aminoethylamino)—ethan
1,4,7,10-Tetraazadecan
1,8-Diamino-3,6-diaza-octan
2,2'-(1l.2-Ethylenbis-amino-)bis-ethanamin
3,6-Diazaoctan-1,8-diamin
N,N'-Bis-{2~aminoethyl)-1,2-ethanediamine
N,N'-Bis~(2~aminoethyl)-ethylendiamin
N,N'~Di- ({2-aminocethyl}-1.2-ethandiamin
N,N'-Di-(2-aminoethyl)~1.2-ethylendiamin
TETA
Tetramin
Trien

Triethylentetramin

UNEP PUBLICATIONS
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OECD SIDS TRIETHYLENETETRAMINE

DATE: 24-JUL.-2002
1. GENERAL INFORMATION SUBSTANCE ID: 112-24-3

1.3 Impurities

EINECS -Name: N,N|-Bis-{2-aminoethyl)piperazin
Contents: 11 - 13 & w/w
EINECS-Name: N- {Piperazin-l-ethyl)-ethan~1, 2-diamin
Contents: 10 - 13 & w/w
EINECS -Name: Tris-({2-aminocethyl)-amin
Contents: 4 - 6 % w/w
CAS-No: 111-40-0
EC-No: 203-865-4
EINECS~Name: 2,2'"~iminodi (ethylamine)
Contents: <= 3 - & w/w
EINECS ~-Name: Water
Contents: <= ,5 - % w/w

*

1.4 Additives

1.5 Total Quantity

Quantity: 1000 - 5000 tonnes produced
Remark: in 1989-1991 (BRD)
29-NOV-1994 (1)
Remark: . Netherland: ca. 6000 t/a
USA: ca. 1100 t/a
Japan: ca. 1800 t/a
29-~NOV-1994 (1)

1.6.1 Labelling

Labelling: as in Directive 67/548/EEC

Symbols: (C}) corrosive
R-Phrases: (21) Harmful in contact with skin
(34) Causes burns
(43) May cause sensitization by skin contact
S-Phrases: (26) In case of contact with eyes, rinse immediately with

plenty of water and seek medical advice
(36/37/39) Wear suitable protective clothing, gloves and
eye/face protection

-

Country: Germany

1.6.2 Classification

Classified: as in Directive 67/548/EEC
Class of danger: corrosive .
R-Phrases: (21} Harmful in contact with skin
(34) Causes burns
{43) May cause sensitization by skin contact
Country: Germany
22 UNEP PUBLICATIONS
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OECD SIDS

TRIETHYLENETETRAMINE

1. GENERAL INFORMATION

DATE: 24-JUL.-2002
SUBSTANCE ID: 112-24-3

1.6.3 Packaging

1.7 Use Pattern

Type: industrial .
Category: Chemical industry: used in synthesis
Remark: Intermediate for - hardeners for epoxy resins > 80 %
agents used in glues, paper industry
and textile industry > 15 %
Type: use

Remark: TETA can also be used directly as hardener in epoxy resins

{approx. B8

1.7.1 Detailed Use Pattern

1.7.2 Methods of Manufacture

1.8 Regulatory Measures

of total production)

1.8.1 Occupational Exposure Limit Values

1.8.2 Acceptable Residues Levels

1.8.3 Water Pollution

Classified by: other: Bayer AG
Labelled by: other: Bayer AG

Class of danger: 2 (water polluting)

Country: Germany

1.8.4 Major Accident Hazards

Substance listed: no

1.8.5 Air Pollution

Classified by: TA-Luft (DE)}
Labelled by: TA-Luft (DE}
Number: 3.1.7 (organic substances)

Class of danger: IIT

1.8.6 Listings e.g. Chemical Inventories

1.9.1 Degradation/Transformation Products

1.9.2 Components

1.10 Source of Exposure

Country: Germany

UNEP PUBLICATIONS
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OECD SIDS TRIETHYLENETETRAMINE

DATE: 24-JUL.-2002
1. GENERAL INFORMATION SUBSTANCE ID: 112-24-3

Remark: air: 6 kg/a at one processing site;
no release into the atmosphere at all other
production and processing sites

water: 4,4 kg/a at all production and processing sites
waste treatment: N

water: biological waste water treatment plant

air: incineration

There is no solid waste from production and processing.
Possible emissionof wvery small amounts through migration out
of epoxy resins (residual concentration of TETA in
hardeners: at max. approx. 7.9 %)

29-NOV-1994 (1)

1.11 Additional Remarks

1.12 Last Literature Search

1.13 Reviews

24 UNEP PUBLICATIONS
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OECD SIDS

TRIETHYLENETETRAMINE

2.PHYSICO-CHEMICAL DATA

DATE: 24-JUL.-2002
SUBSTANCE ID: 112-24-3

2.1 Melting Point

Value: = 12 degree C

(2)
Remark: Solidification point: approx. -35 degree C (technical product)
26-APR-1994 (3)
2.2 Boiling Point
Value: 266 ~ 267 degree C

(4)
Value: = 277,5 degree C
Decomposition: yes
Remark: 93 - 96 % purity

(5)
Value: = 277,9 degree C

(6)
Value: = 278 degree C
Decomposition: yes

(7}
Value: ca. 280 degree C
Remark: technical product '
26-APR-1994 (3)

2.3 Density

Type: density
Value: = ,9739 g/cm® at 20 degree C

(8)
Type: density
Value: ca. ,98 g/cm® at 20 degree C
Remark: technical product
26-APR-1994 (3)
Type: density
Value: = ,9818 g/cm?®* at 20 degree C

. (5)

Type: density
Value: = ,9839 g/cm® at 20 degree C

(6)
Type: density ’
Value: = ,977 g/cm® at 25 degree C

(9)
2.3.1 Granulometry

25
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OECD SIDS TRIETHYLENETETRAMINE

: DATE: 24-JUL.-2002
2. PHYSICO-CHEMICAL DATA : SUBSTANCE ID: 112-24-3

2.4 Vapour Pressure

Value: = ,013 hPa at 20 degree C
(6)
Value: < ,1 hPa at 20 degree C
Remark: technical product
26-APR-1994 (3)
2.5 Partition Coefficient
log Pow: = -1,66
Remark: calculated (no further information)
. {(10)
log Pow: = -1,41
Remark: calculated {(no further information)
(11}
log Pow: = -1,4
Method: other (calculated): Leo, Hansch: A. Leo, CLOGP-3.63 (1991)

Daylight, Chemical Information Systems, Inc. Irvine, CA, USA

Remark: undissociated form
(12)
2.6.1 Solubility in different media
Remark: completely miscible
(7)
2.6.2 Surface Tension
2.7 Flash Point
Value: = 118 degree C
(13)
Value: = 125 degree C
(6)
Value: ca. 129 degree C
Method: other: DIN 51758
Remark: technical product
26-APR-1994 (3)
Value: = 135 degree C
(5)

2.8 ‘Auto Flammability

26 - UNEP PUBLICATIONS
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OECD SIDS » ' TRIETHYLENETETRAMINE

DATE: 24-JUL.-2002
2.PHYSICO-CHEMICAL DATA A SUBSTANCE ID: 112-24-3

2.9 Flammability

Remark: LFL: 1.0 % v/v (180 deg. C)
UFL: 3.6 % v/v (180 deg. C)
Source: DOW Europe S.A., Switzerland
24-MAY-1994 (14)

2.10 Explosive Properties

2.11 oxidizing Properties

2.12 Dissociation Constant

2.13 Viscosity

2.14 Additional Remarks

Remark: Henry-constant : 6.7x10E-11 Pa.m3/mol (at 25 degree C,
calculated)
29-NOV-1994 (1)
‘Remark: Ignition-temperature : 335 Grad C (DIN 51794)
26-APR-1994 (3)
Remark: Ignition-temperature : 338 Grad C
(5)
Remark: UV-Spectrum in water : epsilon < 10 e/molxcm at lamda > 240 nm
(15)
UNEP PUBLICATIONS 27
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OECD SIDS ‘ TRIETHYLENETETRAMINE

DATE: 24-JUL.-2002
3. ENVIRONMENTAL FATE AND PATHWAYS SUBSTANCE ID: 112-24-3

3.1.1 Photodegradation

Type: other: photochemical degradation in atmosphere
INDIRECT PHOTOLYSIS
Sensitizer: OH
Rate constant: ,000000000225 cm®*/ {(molecule * sec)
Degradation: 50 % after 1,7 hour(s)
Method: other (calculated): according to Atkinson
29~NOV-1994 (16) (1)

3.1.2 Stability in Water

Type: abiotic
Year: 1985
Test substance: other TS: technical grade (purity > 70 %)
Remark: . No hydrolysis in water during the experiment of 36 days.
Tested concentrations: 1, 100 and 200 mg/1l
{17)
3.1.3 stability in Soil .
3.2.1 Monitoring Data (Environment)
3.2.2 Field Studies
3.3.1 Transport between Environmental Compartments
Remark: Based on the physico-chemical properties transport from
water to air is not to be expected (Henry-constant:
H= 6.7 x 10E-11 Pa.m3/mol, 25 degree C, calculated)
29-NOV-1994 (1)
3.3.2 Distribution
Remark: Based on the physical-chemical data, the preferred
environmental compartment of TETA is the hydrosphere
3.4 Mode of Degradation in Actual Use
3.5 Biodegradation
Type: aerobic
Inoculum: activated sludge, industrial
Concentration: 100 mg/l related to DOC (Dissolved Organic Carbon)
Degradation: 0 % after 28 day(s)
Result: under test conditions no biodegradation observed
Method: OECD Guide-line 302 B "Inherent biodegradability: Modified

Zahn-Wellens Test"
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OECD SIDS

TRIETHYLENETETRAMINE

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 24-JUL.-2002

- SUBSTANCE ID: 112-24-3

Year: 1989
GLP: no data
Remark: technical product
(18)
Type: aerocbic
Inoculum: predominantly domestic sewage, adapted
Concentration: related to Test substance
Degradation: 0 % after 20 dayl(s)
Result: under test conditions no biodegradation observed
Method: other: in accordance with OECD Guide-line 301 D "Ready
Biodegradability: Closed Bottle Test"
Year: 1977
GLP: no - -data
Remark: technical product;
Substance concentrations: 2.6, 8.5, 25.5, 85 mg/1l
(18)
3.6 BOD5, COD or BOD5/COD Ratio
3.7 Biocaccumulation
Remark: Biocaccumulation is not to be expected (logPow = -1,4; =-1.66
calculated)
3.8 Additional Remarks
UNEP PUBLICATIONS 29
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OECD SIDS

TRIETHYLENETETRAMINE

4. ECOTOXICITY

DATE: 24-JUL.-2002
SUBSTANCE ID: 112-24-3

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

Type:

Species:
Exposure period:
Unit:

LCO:

LC50:

LC100:

Method:
Year:
GLP:
Test substance:

Remark:
10-MAY-1994

Species:
Exposure period:
Unit:

LCO:

Method:

GLP:

Remark:

Species:
Exposure period:
Unit:

LC50:

Remark:

Source:

26-APR-1995
>

semistatic

Poecilia reticulata
96 houri{s)

mg/1

180 -

570 -

1800 -

(Fish, fresh water)

Analytical monitoring: no

Directive 84/449/EEC, C.1 "“Acute toxicity for fish"

1989

yes

other TS: Triethylenetetramine, purity: 97.5%
48h~-LC50 = 1140 mg/1

(19)

Leuciscus idus
48 hour(s)

(Fish, fresh water)

mg/1 Analytical monitoring:
200 -
other: Bestimmung der akuten Wirkung von Stoffen auf Fische.
Arbeitskreis "Fischtest"™ im Hauptausschuss "Detergentien"
{15.10.73)

no

open system; -
at 500 mg/l, all test organisms had died after 27 h;
no further information on test conditions

(18)
Pimephales promelas (Fish, fresh water)
96 hour(s)
mg/1 Analytical monitoring:
4385 -
validation not possible
DOW Europe S.A., Switzerland
(20)

4.2 Acute Toxicity to Aquatic Invertebrates

Species:
Exposure period:
Unit:

ECO:

EC50:

EC100:

-Method:
Year:
GLP:
Test substance:

Daphnia magna (Crustacea)

48 hour{s)

mg/1 Analytical monitering: no
18 - .

31,1 -

56 -

Directive 84/449/EEC,
1989
ves
other TS:

C.2 "Acute toxicity for Daphnia"

Triethylentetramine, purity: 97.5%

30
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OECD SIDS

TRIETHYLENETETRAMINE

4. ECOTOXICITY .

DATE: 24-JUL.-2002
SUBSTANCE ID: 112-24-3

Remark:
10-MAY-1994

Species:
Exposure period:
Unit:

NOEC:

Method:

Remark:

26-APR-1995

Species:
Eiposure period:
Unit:

ECO:

EC50:

EC100:

Method:

Year:
GLP:

Remark:

Species:
Exposure period:
Unit: ‘
EC50:

Method:

Year:
GLP:
Test substance:

static test
24h~EC50: 75 mg/1

(21)
Daphnia magna ({Crustacea)
21 dayl(s)
mg/ 1 Analytical monitoring:
;- .

OECD Guide-line 202

EC50: > 3.2 - < 10 (Immobilization of parental organisms);
a NOEC for the inhibition of the reproduction rate could not

be determined
(18)

Daphnia magna (Crustacea)

24 hour(s)

mg/1 Analytical monitoring: no
22 -

92,4 -

354 -

other: Daphnien-Schwimmunfaehigkeits-Test,
UBA-Verfahrensvorschlag Mai 1984, Bestimmung der
Schwimmunfaehigkeit beim Wasserfloh Daphnia magna, ECO, EC50,
EC100 24h, statisches System

1989

yes

Distillate of technical product

(18)
Daphnia magna - (Crustacea)
48 hour(s)
mg/1 Analytical monitoring: no data
33,9 -

other: EEC, 1989, Methods for the determination of
ecotoxicity. C.2 Acute toxicitty for Daphnia (Updated Version

11/89). EEC Directive 79(831, Annex V, Part C. Brussels,
Belgium (static)

1994

no data

other TS: purity > 99 3

Remark: Arithmetic mean of 3 test results (standard deviation was
5.3 mg/l). )
26-~APR-1995 (22)
Species: Daphnia magna ({Crustacea)
Exposure period: 48 hour(s)
Unit: mg/1l . Analytical monitoring:
LC50 12 -
Remark: validation not possible
Source: DOW Europe S.A., Switzerland
26-APR-1995 (20}
UNEP PUBLICATIONS 31
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OECD SIDS TRIETHYLENETETRAMINE

DATE: 24-JUL.-2002

4. ECOTOXICITY SUBSTANCE ID: 112-24-3

4.3 Toxicity to Aquatic Plants e.g. Algae

Species: Chlorella pyrenoidosa (Algae)

Endpoint: growth rate

Exposure period: 5 day(s)

Unit: mg/1l Analytical monitoring:

EC100 >= 146 -

Remark: Validity uncertain. Slow growth of the control culture.

Test condition:

25 degree C, pH 7

Species: Scenedesmus subspicatus (Algae)
Endpoint: biomass
Exposure period: 72 hour(s) .
Unit: mg/1l Analytical monitoring: no
ECl0: , 67 -
EC50: 2,5 -
Method: other: Scenedesmus-Zellvermehrungs-Hemmtest, DIN 38412 Teil 9,
’ Bestimmung der Hemmwirkung von Wasserinhaltsstoffen auf
Gruenalgen
Year: 1989
GLP: yes

Test substance:

other TS: purity 98.04 %

Remark: Due to the high growth rate, the pH rose to 10.2 - 10.3
after 72 hours in the control and for concentrations of TETA
up to 1 mg/l

(18)

Species: Scenedesmus subspicatus (Algae)

Endpoint: growth rate

. Exposure period:

72 hour(s)

Unit: mg/1 Analytical monitoring: no
EC10: ,95 -
EC50: >= 100 -
Method: other: Scenedesmus-Zellvermehrungs-Hemmtest, DIN 38412 Teil 9,
Bestimmung der Hemmwirkung von Wasserinhaltsstoffen auf
Gruenalgen
Year: 1989
GLP: yves

Test substance:

other TS: purity 98.04 %

Remark: Due to the high growth rate, the pH rose to 10.2 - 10.3
after 72 hours in the control and for concentrations of TETA
up to 1 mg/1

(18)

Species: Selenastrum capricornutum (Algae)

Endpoint: biomass

Exposure period: 72 hour(s)

Unit: mg/1 Analytical monitoring: no

NOEC: < 2,5 -

EC50: 20 -

Method: Directive 87/302/EEC, part C, p. 89 "Algal inhibition test"

Year: 1990 ’
GLP: yes
32 UNEP PUBLICATIONS
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OECD SIDS

TRIETHYLENETETRAMINE

4. ECOTOXICITY

DATE: 24-JUL.-2002
SUBSTANCE ID: 112-24-3

Test substance:
Remark:
10-MAY-19594
Species:
Endpoint:
Exposure period:
Unit:
EC50:
Method:

Year:

GLP:

Test substance:

Remark:

other TS: Triethylenetetramine, purity 97.5%

For the enspoint |growth rate|, the same results were
obtained
(24)

Selenastrum capricornutum {(Algae)

growth rate

96 hour(s)

mg/1l Analytical monitoring: no data
3,7 ~

other: EEC, 1988, Methods for the determination of
ecotoxicity. Algal inhibition test. Off J. Eur. Comm. L 133
1988-0530

1994

no data

other TS: purity > 99 %

Arithmetic mean of 5 test results (standard deviation:

1.5 mg/l). The culture medium was modified by increasing the
KH2PO4 conc. from 1.6 to 160 mg/l and the NaHCO3 conc. from
50 to 100 mg/l, to improve the growth of algae and the buffer
capacity of the medium.

26-APR~1995 (22)
4.4 Toxicity to Microorganisms e.g. Bacteria
Type: aquatic
Species: Pseudomonas fluorescens {Bacteria)
Exposure period: 24 hour(s)
Unit: mg/1l Analytical monitoring:
ECO: 500 -
Method: other: Bestimmung der biologischen Schadwirkung toxischer

Abwaesser gegen Bakterien. DEV, L 8 (1968) modifiziert
Remark: technical product;

no further information on test conditions

(18)
4.5 Chronic Toxicity to Aquatic Organisms
4.5.1 Chronic Toxicity to Fish
4.5.2 Chronic Toxicity to Aquatic Invertebrates
UNEP PUBLICATIONS 33
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OECD SIDS

TRIETHYLENETETRAMINE

4. ECOTOXICITY

DATE: 24-JUL.-2002
SUBSTANCE ID: 112-24-3

TERRESTRIAL ORGANISMS

4.6.1 Toxicity

to Sediment Dwelling Organisms

4.6.2 Toxicity

to Terrestrial Plants

Remark:

4.6.3 Toxicity

no validated information

to Soil Dwelling Organisms

4.6.4 Toxicity

to other Non-Mamm. Terrestrial Species

Species:
Endpoint:
Unit:
LD50

Method:
GLP:
Test substance:

Rémark:

29-NOV-1994

other avian: Agelaius Phoenicus (redwinged blackbird)
mortality

mg/kg bw

> 101 -

other: no data
no data
other TS: TETA (no information about purity)

Estimated LD50 based on food consumption data over a 18 h

period
(25)

4.7 Biological Effects Monitoring

4.8 Biotransformation and Kinetics

4.9 Additional Remarks

Remark: Sea-urchin: Inhibition of development
Eggs of the species Paracentrotus lividus were incubated in
sea-water 30 min after impregnation (concentration TETA: 293
- 7313 mg/l). No teratogenic effects observed.
Depending on the developmental stage there was an effect on
larvae (293 mg/l), gastrula (731 mg/l), blastula (2925
mg/l), cleavage stage (7313 mg/1l).
(26)
Remark: Application of 1460 mg/l TETA (alcoholic solution) to 1-2
days old larval stages and 2 days old egg-stages of the
species Dysdercus koenigii F. had no acute toxic effects and
no effects on the eggs as well as no sterilizing effects.
(27)
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OECD SIDS TRIETHYLENETETRAMINE
DATE: 24-JUL.-2002
5. TOXICITY SUBSTANCE ID: 112-24-3

5.0 Toxicokinetics, Metabolism and Distribution

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type: LD50
Species: rat
Value: = 2780 mg/kg bw
Method: other: male rats, undiluted testsubstance (no further
information)
GLP: no data
Test substance: no data
29~-JUL~-1996 (28)
Type: LD50
Species: rat :
Value: ca. 3750 mg/kg bw
Method: other: 3 animals per group; doses: 1000, 2500, 3750, 5000
mg/kg; test substance diluted in water
GLP: no data
Test substance: no data
17-0CT-1994 (29)
Type: LD50
Species: rat
Value: = 4340 mg/kg bw
Method: other: 5 animals per group, test substance diluted in water
GLP: no data
Test substance: no data
(30)
Type: LD50
Species: rat
Value: = 2500 mg/kg bw
GLP: no data
Test substance: no data
Remark: method: no data .
(13)
Type: LD50
Species: rat
Value: = 4300 mg/kg bw
GLP: no data
Test substance: no data
Remark: method: no data
17-0CT-1994 (31)
UNEP PUBLICATIONS 35
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OECD SIDS TRIETHYLENETETRAMINE
’ DATE: 24-JUL.-2002
5. TOXICITY SUBSTANCE ID: 112-24-3
Type: LD50
Species: mouse
V;lue: = 1600 mg/kg bw
GLP: no déta
Test substance: no data
Remark: method: no data
17~0CT-1994 (31)
Type: LD50
Species: rabbit
Value: = 5500 mg/kg bw
GLP: no data
Test substance: no data
Remark: method: no data
17-0CT~-1994 (31)

5.1.2 Acute Inhalation Toxicity

Type:
Species:

Method:
GLP:

Test substance:

Remark:
17-0CT-1994

Type:
Species:

Method:
GLP:

Test substance:

Remark:

Type:
Species:

Method:

GLP:

Test Substance:

Remark:

17-0CT-1994

other:
rat

see method

other: saturated vapor at 21 degree C, 8 h exposure, 6 animals

no data
no data

no symptoms

other:
rat

see method

(28)

other: saturated vapor inhalation up to 8 h

no data
no data

maximal time for no deaths 4 h

other: see method
other: see method
other: 2 rats,

together to aerosol
1 chamber) for 1 h

no data
no data

effects:

impeded respiration,

1 rabbit,

(10 ml of 40 %

1l guinea pig,

(v/v)

effects reversible

(30)

and 4 mice were exposed

ethanol solution, 400

slight irratation of the mucous membranes and

(29)

36
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OECD SIDS TRIETHYLENETETRAMINE
. . DATE: 24-JUL.-2002
5. TOXICITY SUBSTANCE ID: 112-24-3

5.1.3 Acute Dermal Toxicity

Type:
Species:
Value:

Method:
GLP:
Test substance:

LD50
rabbit
= 550 mg/kg bw

other: 4 animals per dose, undiluted test substance
no data
no data

Remark: no further information available
17-0CT~-1994 (28)
Type: LD50
Species: rabbit
Value: = 805 mg/kg bw
Method: other: occlusive application of undiluted test substance
GLP: no data :
Test substance: no data
Remark: no further information available
(30)
5.1.4 Acute Toxicity, other Routes
Type: "LD50
Species: rat
Route of admin.: i.p.
Value: = 200 mg/kg bw
Method: 3-5 animals per group, test substance as aqueous solution
GLP: no data
Test substance: no data
Remark: impeded respiration
17-0CT~1994 (29)
Type: LD50
Species: rat
Route of admin.: i.p.
Value: = 78,4 mg/kg bw
Method: no data
GLP: no data
Test substance: no data
Remark: symptoms like hyperemia, extravasations; regressive
changes in liver and kidneys; abstract
(32)
Type: LD50
Species: mouse
Route of admin.: i.p.
Value: = 604 mg/kg bw
Method: test substance neutralized with HCl, 10 mice per group
GLP: no data
Test substance: no data
UNEP PUBLICATIONS 37
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OECD SIDS

TRIETHYLENETETRAMINE

5. TOXICITY

DATE: 24-JUL.-2002
SUBSTANCE ID: 112-24-3

Remark:

convulsions for max. 20 min, hyperemia of inner organs in
the dead animals

5.2 Corrosiveness and Irritation

5.2.1 Skin Irritation

Species:

Method:

GLP:

Test substance:

Remark:

17-0CT-1994
Species:

Method:
GLP:

Test substance:

Remark:

Species:

Method:

GLP:

Test substance:

Remark:

Species:
Method:

GLP:

Test substance:

Remark:

Species:

Method:

GLP:

Test substance:

(33)
rabbit
other: non occlusive appl.;
a) 0.01 ml undiluted
b) 10% in water .
no data
no data
effects: a) 2 ouf of 2 animals with necrosis

b) no effects

no further information available

(28)
rabbit
other: 20 mg applied to skin
no data
no data
effects: necrotic foci and extravasations
no further information available, abstract

(32)

rabbit

other: undiluted drug applied to the skin of 5 animals; no
further information available

no data

no data

effects: erythema, edema, necrosis
(30)

guinea pig

other: intracutaneous injection of 0.1 ml 0.5-1% solution in
water {(non neutralized) or 2-3% solution in neutralized form
no data
no data

effects: slight necrosis
no further information available
(34)

rat

other: a) 1000 mg/kg undiluted; b) 50 mg/kg (25% in water);
application on the shaved ventral skin; exposure time: 2 h
no data
no data

38
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Remark:
17~0CT-1994

SUBSTANCE ID: 112-24-3

effects: strong irritations in both cases
(29)

5.2.2 Eye Irritation

Species:
Method:

GLP:
Test substance:

Remark:

rabbit

other: instillation of a) 0.005 ml undiluted or b) 0.5 ml of a
40% watery solution

no data

no data

effects: a) severe damage of the cornea b) 15% of the
cornea damaged

17~0CT-1994 (28)
Species: rabbit
Method: other: 20 mg applied to the conjunctival sac
. GLP: no data
Test substance: no data
Remark: effects: inflammation and lymphatic exudation
no further information available, abstract
(32)
5.3 Sensitization
Type: Guinea pig maximization test
Species: guinea pig
Result: sensitizing
Method: ‘other: 10 animals tested; induction concentration 0.5%
’ intradermal and topical, challenge 2%
GLP: no data
Test substance: other TS: purity 99.5 &
Remark: 90% positive
(35)
Type: Guinea pig maximization test
Species: guinea pig
Result: sensitizing
Method: other: 15 animals tested; induction concentration 0.5%
intradermal and topical, challenge 2% (in water)
GLP: no data
Test substance: other TS: technical grade (no specification)
Remark: 80% of guinea pigs with positive reaction
(36)
Type: Mouse ear swelling test
Species: mouse
Result: sensitizing -
GLP: no data
Test substance: other TS8: purity 89.5 %
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Remark: 4/10 positive (significant), induction'conc..lo%, chal -
lenge 2.5%.
(35)
Type: Open epicutaneous test
Species: human
Remark: 10 out of 22 workers exposed to araldite D and hardener
TETA showed slight dermatosis, one worker serious allergic
eczema. One of the 11 (the one with serious allergic eczema)
showed allergic hypersensitivity in epicutaneocus testing to
TETA.
(37)
Type: Patch-Test
Species: guinea pig
Result: not sensitizing
Method: other: no data
GLP: no data
Test substance: no data
Remark: no further information available, abstract
(32)
Type: Patch~Test
Species: human
Test substance: no data

Remark: 4 out of 10 patients with dermatitis due to oil-based, amine
containing drilling mud, showed allergic response to a
0.5% solution in the patch test.

(38)

Type: Patch-Test

Species: human

Remark: In 23 out of 135 (18%) workers exposed to epoxy resins, a
work-related dermatosis on the hands and/or forearms had
been presented during the past 3 years. In all workers
patch tests were performed and in 2 positive reactions to
TETA were observed (2 out of 112 without dermatosis).

(39)

Type: Patch-Test

Species: human

Remark: 422 employees of B factories had contact to epoxy resins
and hardener TETA. In the course of 7 years there were 126
cases of dermatitis, 99 of whom were patch tested. 55.1%
were positive to 1% TETA in water. The mean period between
starting work and occurrence of dermatitis was 18.5 months.

(40)

Type: Patch-Test

Species: human '

Remark: 1544 patients{dermatitis) without exposure to epoxXy resin
systems and 137 patients in occupational contact with epoxy
resins were patch tested. 28 out of the 1544 patients were
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positive to ethylenediamine; 12 of these were tested with
TETA, 2 were positive. 400 out of the 1544 patients were
also tested with TETA and re- sults were negative. Tests
with 137 patients in occupational contact to resins
resulted in coexistence of positive reactions to TETA and
ethylenediamine and TETA and diethylenetriamine.
(41)
Type: Patch~Test
Species: human
Remark: A 58 years old woman with dermatitis due to exposure with
epoxy resins showed positive reaction in the patch test to
epoxy resin and TETA as well as to ethylenediamine.
(42)
Type: Patch-Test
Species: human
Remark: 12 out of 32 ethylenediamine-sensitive patients showed
cross-sensitivity reaction to TETA in the patch test.
(43)
Type: Patch-Test
Species: human
Remark: 19 out of 71 patients with allergic epoxy resin dermatitis
were also allergic to different hardeners. 3 of them showed
positive reactions to TETA in epicutaneous testing. .
(44)
Type: Patch-Test
Species: human
Remark: A shipwright''s yard worker complained a chronic dermatitis
of the fingertips and palms. Beside other material he used
epoxy resin SP 106. In the patch test a positive reaction to
TETA was demonstrated after 48 and 96 h.
(45)
Type: Patch-Test
Species: human
Test substance: no data

Remark: 31 students and instructors at the same dental school were
patch tested to contactants in dental components including
TETA. None had any history of allergy. No positive allergic
reactions were found.

(46)

Type: Patch-Test

Species: human

Test substance: no data

Remark:

2 out of 7 patients with airborn contact dermatitis of hands
and face due to epoxy resins showed positive reactions in
the patch test to TETA.

(47)
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Type: Patch-Test
Species: human
Remark: 14 young female patients (12 of them were seborrhean} in
occupational contact with araldite D and hardener 951
(mainly TETA) suffering from eczema were patch tested. 1 of
the 14 women was positiv to 3% of the hardener in ethanol
(48 h). :
(48)
Type: other
Species: human
Remark: 20 workers (6 without, 8 with slight and 6 with severe
dermatosis) were patch tested with technical TETA (1% in
water). 5 of the 6 workers with severe dermatosis showed a
positive reaction.
(34)
Type: other: see remarks .
Species: human
Remark: 164 out of 328 workers from 11 factories producing
electrical equipment showed slight dermatosis (21%,
erytamotous itching patches) or severe eczemas (22%)
caused by direct contact to araldite resin D or hardener
TETA. TETA concentration in air was below analytic
limits of 0.00015 mg/l.
(49) (50}
Type: other: see remarks
Species: human
Remark: 6 workers with diagnoses of occupational asthma were
examined for sensitivity to epoxy resin systems and their
components. In one worker asthma followed exposure to TETA
fume in inhalation challenge testing. Skin sensitivity
test was negative.
’ (51)
Type: other: see remarks
Species: human
Remark: 447 patients suffering from eczema, occupationally exposed
to epoxy resins, have been tested with Epidian 5 (resin) and
five concentrations of the hardener TETA. In Poland these
health damages were characterized by a considerable
percentage of those sensitized to TETA. The calculation of
eczema incubation period and testing the allergen by several
allergen concentrations demonstrated that the sensitivity to
TETA was sometimes very enhanced.
(52)
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5.4 Repeated Dose Toxicity

Species:
strain:

rat Sex: male/female

other: Harlan-Wistar

Route of administration: oral feed

Exposure period:
Frequency of treatment:
Post exposure period:

Doses:

b.w.

Control Group:
NOAEL:

Method:
GLP:

Test substance:

Remark:

Result:

17-0CT-1994

7 days

daily ad libitum

no data

m: 0.5, 1.23, 2.98 g/kg b.w.; f: 0.47, 1.38, 2.63 g/kg

no data specified
5
r

other: 5 rats per dose and sex
no data

no data

LOEL: 1.23 (m) and 1.38 (f) mg/kg b.w./day

remarks: no deaths occurred

highest dose: .

depression of body weight gain, decrease of relative and
absolute liver weights, increase of relative kidney
weights.

medium dose:

increase of relative kidney weights.

(28)

male/female

Species: rat Sex:
Strain: Fischer 344

Route of administration: drinking water

Exposure period: 90 d

Frequency of treatment: daily

Post exposure period: no

Doses:
Control Group:

NOAEL:

Method:

Year:
GLP:

Test substance:

Remark:

Result:

0, 120, 600, 3000 ppm (see remarks) .

other: concurrent no treatment (diet: cereal based
NIH-31, purified AIN-76A, Cu-deficient AIN—76A)‘

= 3000 ppm

other: 18 rats/sex and dose group, different diets: cereal
based (NIH-31) or purified (AIN-76A) diet; hematology and
plasma chemistry; necropsy and histopathology; statistical
analyses

1996

no data

other TS: trientine-2HCI: purity: > 99 %

test substance consumption:

NIH-31 diet: f:14, 70, 352 mg/kg bw; m:10, 55, 276 mg/kg bw
AIN-76A diet: f:13, 60, 323 mg/kg bw; m:10, 53, 270 mg/kg bw
no death occurred; pobabely attributed to dosing with
trien-2HCL: females: a significant trend toward an increased
prevalence of uterine dilatation; no other findings

23-JUN-1997 (53)
Species: rat ) Sex: female
Strain: Wistar
Route of administration: dermal
Exposure period: 17 days
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Frequency of treatment: once daily (3rd - 19th day of gestation)

Post exposure period: no

Doses: ca. 4 mg/rat and day

Control Group: ves

Method: other: 10 rats per group. One drop of the test substance

was rubbed into the shaved skin

GLP: no data
Test substance: no data
Remark: LOEL: no data
Result: pregnant and nonpregnant rats: reduced weight gain,

progressive emaciation, apathy, lack of appetite, local
inflammatory symptoms such as erythema, edema and
superficial erosions. preghant rats: increase of plasma
sialic acid; increased activity of lactate dehydrogenase,
aspertate aminotransferase and acid phosphatase in the
serum; decreased plasma activity of alkaline phosphatase;
reduced haptaglobin concentration; increased acti- vity of
leucylnaphthylamidase in amniotic fluid. nonpregnant rats:
decreased total plasma protein and elevated concentrations
of seromucoid a. haptaglobin; in the serum increa- sed
activity of lactate dehydrogenase, leucylnaphthylamidase and
alkaline phosphatase; inhibited activity of aspartate and
alanine aminotransferase.

(54)
Species: rat Sex: female
Strain: Wistar
Route of administration: dermal
Exposure period: 17 days
Frequency of treatment: once daily
Post exposure period: no
Doses: ca 4 mg/rat and day
Control Group: yves
Method: other: 10 rats per group. No data about stage of pregnancy in

pregnant rats. One drop of test substance was rubbed into the
shaved skin.

GLP: no data
Test substance: no data
Remark: LOEL: no data
Result: pregnant and nonpregnant rats:

weight loss, hyperemia of liver and kidneys, dermis and
subcutaneous tissue with inflammatory infiltrates.
pregnant rats: aspartate aminotransferase activity in the
liver inhibited.

nonpregnant rats: increased activity of
gammaglutamyitranspeptidase in the kidney and aspartate
and alanine aminotransferases in the liver.

(55)
Species: rat Sex: no data
Strain: no data
Route of administration: oral unspecified
Exposure period: a) 4 months b) 10 months
Frequency of treatment: a) no data b) daily
Post exposure period: no data
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Doses: a) 215 or 430 mg/kg b) 0.8 or 4 mg/kg

Control Group:

Method:
GLP:

Test substarnce:

Remark:

Result:

17-0CT-1994

Species:
Strain:

Route of administration:

no data specified

other: no data

no data

no data

LOEL: a) 215 mg/kg b.w. b) 0.8 mg/kg b.w./day, 10 months

no dose effect relation; no further information
available.

4 months both doses:

Excitability of the central nervous system decreased.
Plasma levels of hippuric acid, protein and hemaglobin were
decreased. Inhibited activities of catalase and peroxidase.
10 months both doses:

Increased excitabllity, stimulated tactile reflexes.
Antitoxic, carbohydrate and protein function of the liver
disturbed. Transient inhibition of nicotinamide coenzymes
and stimulation of cytochrome oxidase.

abstract,

(31)

mouse Sex: male/female
B6C3F1

drinking water

Exposure period:
Frequency of treatment:
Post exposure period:
Doses:

Control Group:

90 d
daily
no

o, 120,
other:

600, 3000 ppm (see remarks)

concurrent no treatment, (diet: cereal based

NIH-31, purified AIN-76 A, Cu-deficient AIN-76A)
NOAEL: = 600 ppm
Method: other: 20 mice/sex and dose group; different diets: cereal
based (NIH-31) or purified (AIN-76A); hematology and plasma
chemistry; necropsy, histopathology, statistical analyses
Year: 1996
GLP: no data
Test substance: other TS: trientine-2HCl; purity: > 99 %

>

Remark: test substance consumption:
NIH-31 diet: £:22,107, 551 mg/kg bw; m:22,107, 487 mg/kg bw
AIN-76A diet: £:19, 99, 483 mg/kg bw; m:17, 92, 443 mg/kg bw
Result: diet AIN-76A, 3000 ppm: chronic interstititial inflammation

and alveolar histocytic infiltration of the lung, spleen

hemapoetic cell proliferation,
change,
vacuolization,

liver periportal fatty
kidney weight reduction, reduced renal cytoplasmatic
body weight gain reduction

27-JAN-1998 . (53)
Species: guinea pig Sex: female
strain: no data
Route of administration: dermal
Exposure period: 55 days
Frequency of treatment: once daily
Post exposure period: no
Doses: ca.4 mg/animal and day
Control Group: yes
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Method: other: starting exposition in pregnant guinea pigs on day 10
of gestation. One drop of the test substance was rubbed into
the shaved skin.
GLP: no data
Test substance: no data

Remark: LOEL: no data

remarks: 6 out of 10 nonpregnant and 2 out of 9 pregnant

exposed guinea pigs died before end of experiment. No

further information about toxic effects available.
Result: pregnant guinea pigs:

activity of gammaglutamyltranspeptidase significantly

elevated in kidney and blood.

nonpregnant guinea pigs:

significantly increased activity of liver aspartate

aminotransferase.

(56)

Species: guinea pig Sex: female
Strain: no data

Route of administration: dermal

Exposure period:

once daily for 10 days, then every second day for 45
days :

Post exposure period: no

Doses:
Control Group:

ca.4 mg/animal and day
ves

Method: other: 11 animals/group; exposure started on day 10 of
gestation; one drop of. the test substance was rubbed into the
shaved skin

GLP: no data

Test substance: no data

Remark:
Result:

Species:
Strain:

Route of administration:
Exposure period:
Post exposure period:

Doses:
Control Group:

LOEL: no data
7 out of 11 pregnant and 7 out of 11 nonpregnant guinea pigs
died within the first 10 days. Surviving pregnant and
nonpregnant animals showed weight loss with advanced
emaciation; skin revealed inflammatory alterations indicated
by erythema, edema and erosion. Surviving and nonsurviving
ainmals showed all fatty degeneration of the liver,
congestion of the kidney and brain, and brain edema.
Pregnant animals showed necrotic changes in the placenta
and miscarriage or mortification of fetuses.

(57)

other: see remarks Sex: no data

no data
inhalation

1 h/d for 2 weeks,
no data

0.4 ml in 5 ml ethanol as aerosol in a 400 1 chamber
no data specified

5 d a week

1 rabbit, 2 rats,

Method: other: 1 guinea pig, 4 mice were exposed
together in one chamber.
GLP: no data
Test substance: no data

46

UNEP PUBLICATIONS

-459-



OECD SIDS TRIETHYLENETETRAMINE
DATE: 24-JUL.-2002
5. TOXICITY SUBSTANCE ID: 112-24-3
Remark: LOEL: no data
no further information available
Result: no effects
17-0CT-1994 {(29)
5.5 Genetic Toxicity 'in .Vitro'
Type: Ames test
system of testing: Salmonella typhimurium, TA 100, TA 1535
Metabolic activation: with and without ’
Result: positive
Method: other: no data
GLP: no data
Test substance: no data
Remark: abstract, no further information available
(58)
Type: Bmes test
System of testing: Salmonella typhimurium, TA 100,
Metabolic activation: no data
Result: positive
Method: other: no data
GLP: no data
Test substance: no data
Remark: 0.07 revertants per nmole;
abstract, no further information available
(59)
Type: Bacterial gene mutation assay
System of testing: Escherichia coli
Metabolic activation: without
Result: positive
Method: other: no data
GLP: no data
Test substance: no data
(60)
Type: Ames test
System of testing: Salmonella typhimurium, TA 92, 98, 100
Metabolic activation: without
Result: positive
Method: other: no data
GLP: no data
Test substance: no data
. (60)
Type: Ames test
System of testing: Salmonella typhimurium, TA 98, 100, 1535, 1537, 1538
Metabolic activation: with and without
Result: positive
Method: other: no data
GLP: no data
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Test substance:

Type:
System of testing:

Metabolic activation:

Result:

Method:
GLP:
Test substance:

Type:
system of testing:

Metabolic activation:

Result:

Method:
GLP:
Test substance:

Type:
System of testing:

Metabolic actiwvation:

Result:
Method:
GLP:
Test substance:
Remark:

Type:
System of testing:

Metabolic activation:

Result:

Method:
GLP:
Test substance:

Type:
System of testing:

Metabolic activation:

Result:

Method:
GLP:
Test substance:

Type:
System of testing:

Metabolic activation:

Result:

other TS: purified TETA-2Hydrochloride

(61)

Ames test
Salmonella typhimurium, TA 98, 100, 1535, 1537
with and without
positive
other: preincubation assay
no data .
other TS: technical grade (68.1%)

(62)

Ames test

Salmonella typhimurium, TA 98, 100, 1535, 1537, 1538
with and without

positive

other: no data

yes

other TS: techn. grade; 2 samples: 56.4 and 68.5% purity
{63) (64)

Mammalian cell gene mutation assay
CHO cells

with and without

positive

other: no data
no data
other TS: purity 79.15%

no clear dose-response relationship
(65)

Mammalian cell gene mutation assay
CHO cells

with and without

negative

other: no data
no data
other TS: purity 99.42%
(66)

Sister chromatid exchange assay
CHO cells

with and without

positive

other: no data

no data

other TS: purity 99.42%
: (66)

Unscheduled DNA synthesis
rat hepatocytes

without

positive
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Method: other: no data
GLP: no data
Test substance: other TS: purity 99.42%
(66)
Type: Sister chromatid exchange assay
System of testing: CHO cells
Metabolic activation: with and without
Result: positive
Method: other: no data
GLP: no data
Test substance: other TS: purity 79.15%
(65)
Type: Unscheduled DNA synthesis
System of testing: rat hepatocytes
Metabolic activation: without
Result: positive
Method: other: no data
GLP: no data
Test substance: other TS: purity 79.15%
(65)
Type: Sister chromatid exchange assay
System of testing: CHO cells
Metaboliec activation: with and without
Result: positive
Method: other: no data
GLP: no data
Test substance: other TS: purity 56.4%, technical grade
Remark: with metab. activation only at the lowest concentration
(0.5 g/1) significant increase of SCEs/chromosome;
no increase at 0.6 and 0.8 g/1.
(67)
5.6 Genetic Toxicity 'in Vivo'
Type: Drosophila SLRL test
Species: Drosophila melanogaster Sex: no data
Route of admin.: unspecified
Exposure period:. no data
Doses: no data
Method: other: no data
GLP: no data
Test substance: no data
Result: no effects
(68)
Type: Micronucleus assay
Species: mouse Sex: male/female
Route of admin.: i.p.
Exposure period: single injection
Doses: 185, 370, 600 mg/kg
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Method: other: Bushy Run Research Center standard protocol

GLP: yes .
Test substance: other TS: purity 68.5%, technical grade

Result: not clastogenic
(69)
Type: Micronucleus assay
Species: mouse Sex: no data
Route of admin.: i.p.
Exposure period: single injection
Doses: 130, 190, 250 mg/kg
MethodE other: according to Schmid,VW., Mitt. IIT der Komm. fuer
Mutagenitaetsfragen, 53 (1975)
GLP: no data-
Test substance: other TS: purified TETA-Dihydrochloride
Result: not clastogenic
(61)
Type: Micronucleus assay
Species: mouse Sex: no data
Route of admin.: oral unspecified
Exposure period: single application
Doses: 1500, 3000, 6000 mg/kg
Method: other: according to several published methods
GLP: no data
Test substance: other TS: purified TETA-2Hydrochloride
Result: not clastogenic
(61)
5.7 Carcinogenicity
Species: mouse Sex: male
Strain: other: C3H/HeJd
Route of administration: dermal
Exposure period: life-time
Frequency of treatment: 3 times a week
Post exposure period: no
Doses: ca. 1.2 mg/mouse and application
Control Group: other: deionized water
Method: other: see remarks
GLP: no data
Test substance: other TS: purity 79.15% (analytic)
Remark: method: no further data available
remarks: 50 animals per group; 0.025 ml of 5% aqueous
solution applied; dose highest one that resulted in neither
skin 1rratation nor reduced weight gain. No increased
mortality. Dosage very low compared to LD50.
Result: No treatment related skin tumors, no evidence of increased
incidence of any other tumor.
(70)
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Species: mouse Sex: male

Strain: other: C3H/Hed

Route of administration: dermal

Exposure period:

2 years

Frequency of treatment: 3 times/week

Doses:
Remark:

Result:

Source:
24-MAY-1994

0, 0.2 or 2.0 % in ethanol

50 animals/group
No effects were observed on any parameter, including
mortality, body weights and incidence of tumorous or
non-tumorous lesions.
DOW Europe S.A., Switzerland

(71)

5.8.1 Toxicity to Fertility

5.8.2 Developmental Toxicity/Teratogenicity

Species: rat ‘ Sex: female
Strain: Sprague-Dawley

Route of administration: gavage

Exposure period: day 6-15 of gestation

Frequency of treatment: once daily

Doses: 75, 325, 750 mg/kg

Control Group:
Method:

GLP:
Test substance:

Control Group:

GLP:
Test substance:

Remark:

Result:

yes
other: test substance diluted in water
no data

other TS: purity > 98%

no further information available

Remark:

Result: No substance related effects on dams or fetuses, except in-
creased fetal body welght at 750 mg/kg (no data about
significance).

(72)

. Species: rat Sex: female

strain: Sprague-Dawley

Route of administration: oral feed

Exposure period: day 0-21 of gestation

Frequency of treatment: daily ad libitum )

Doses: 0.17, 0.83, 1.66% in the diet (170, 830, 1660 mg/kg

b.w. and day)
yes

no data
other TS: purity > 99%, TETA-4Hydrochloride

litter size unchanged, all described effects significant and
dose related. Authors comment: teratogenicity of the drug in
part due to induced Cu deficiency and Zn toxicity.

Controls {(n=7): no resorbed or abnormal fetuses.
0.17%
dams {n=5): no effects except reduced liver copper and

increased kidney zinc concentration. Fetuses: 5.8% resorbed
(3/52), whole fetus and liver Zn conc. elevated, Cu liver
conc. reduced.
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0.83%
dams (n=9}): reduced weight gain, decreased Cu conc. in liver
and plasma, Zn conc. increased in kidney and muscle.
Fetuses: 8.7% resorbed (7/93), 25,6% abnormalities (22/86)
like hemorrhage and edema, Cu decreased in whole body,
liver and placenta, Zn concentration elevated in whole body
and liver.
1.66%
dams (n=5): reduced food consumption;
highly signif. reduced weight gain and copper concentration
in liver and plasma. Zn conc. in kidney and muscle, manga-
nese conc. in muscle and iron conc. in liver increased.
Fetuses: 18.8% resorbed (9/48); 100% abnormalities (39/39)
like hemorrhages, edema, reduced ossification of caudal
vertebrae and phalanges; fetal weight and length reduced.
Trace elements same results as in medium dose.

(73) (74) (75) (76)

Species: rat Sex: female
Strain: Sprague-Dawley
Route of administration: oral feed
Exposure period: ’ day 0-21 of gestation
Frequency of treatment: daily ad libitum
Doses: 0, 0.83 or 1.67% in diet combined with 0.05 or 0.5 mg
Cu/kg diet
Control Group: yes
Method: other: 4 rats per group
GLP: no data
Test substance: other TS: purity > 99%%
Remark: litter size not altered by test substance or Cu

administration.

Authors comment: teratogenicity of the test substance in
part due to induced Cu deficiency. Doses used here
correspond to 830 or 1670 mg per kg b.w. and day.

Result: Maternal weight gain and fetal weight and length were
significantly decreased at 1.67% without improvement by
copper supplement. Frequency of resorption not different
in any group. Significant incidence of fetal abrnormalities
(69%, 27 out of 39 fetuses) due to 1.67% in combination
with the low Cu concentraion was lowered to 6.5% (3/46) by
high Cu concentration. Types of abnormalities: hemorrhage,
edema, hydronephrotic kidneys, micrognathia and domed
skulls. The lowered teratogenetic effect of 1.67% was
correlated with an increase in maternal and fetal tissue
copper levels by Cu supplement.

Increased maternal and
fetal zinc levels due to the test substance were not
altered by Cu coadministration.

(77} (78) (79)

Species: rabbit . Sex: female
Strain: other: New Zealand

Route of administration: dermal

Exposure period: day 6-18 of gestation

Frequency of treatment: 6 h each day
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Doses: 5, 50, 125 mg/kg dissolved in 2 ml distilled water
Control Group: yes
NOAEL Teratogenicity: 125 mg/ kg bw
Method: other: 22 rabbits per group; application occlusive

GLP: no data
Test substance: other TS: purity 95%
Result: No embryotoxic or teratogenic drug related effects at any

dose.

‘Maternal toxicity:

125 mg/kg induced delayed weight gain and death of 2 out of
22 rabbits. Strong local irritations of the skin at 50 and
125 mg/kg and slight reversible irratations at 5 mg/kg. No
reduction of copper concentrations in urine and plasma.

(80)
Species: other: chicken Sex: no data
Strain: other: White Leghorn
Route of administration: other
Exposure period: once in 3 days old embryos
Doses: 0.051, 0.102, 0.204 or 0.408 mg per egg dissolved in
5 ul acetone
Control Group: - other: solvent
Method: other: injection on the inner shell membrane
GLP: no data

Test substance: other TS: technical grade
Result: deaths of embryos malformed survivors

0.051 mg . 1 out of 30 2 out of 29

0.102 mg 3/30 3/27

0.204 mg 10/30 : 4/20

0.408 mg 20/20 —-———

acetone 1/100 0/100

Malformations occurred in the eyes, wings and abdominal

wall. Oedema, enlarged lymph sacs and stunting and twisting

of the backbone. ED50 for embryotoxicity: 0.155 mg per egg.
(81)

5.8.3 Toxicity to Repreoduction, Other Studies

5.9 Specific Investigations

5.10 Exposure Experience

Remark: TETA-2Hydrochloride is used in the therapy of Wilson''s
disease (inherited metabolic desease characterised by
copper accumulation predominantly in liver, cornea, brain,
and kidney) when the drug of choice {(Penicillamine) 1s not
tolerated. All authors reported no serious side effects.
(82) (83) (84) (85) (86) (87) (88) (89) (90) (91)

Remark: In primary biliary cirrhosis treatment TETA is an unsuitable
drug due to gastrointestinal side effects, skin rash and
rhabdomyolysis (one out of 4 patients 48 h after 1. dose)
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(92)
Remark: There was no evidence of teratogenicity in 4 patients who
became pregnant while taking TETA-2Hydrochoride against
Wilson''s disease {6 pregnancies).
(89)
Remark: . 6 out of 20 employees working with ethoxylin cast resin and
the hardener TETA suffered from work related eczematous
dematosis. 8/20 showed slight skin irratations like
erythemaand itching. In epicutaneous skin test 5 out of 6
workers with strong dermatosis were sensitized to TETA
(technical grade).
(93)
Remark: Serum monoamine oxidase activity in 15 workers handling
with epoxy resin and hardener TETA was significantly
elevated compared to a control group. Increased activity
reflect possibly increased amine metabolism in the
connective tissue.
(94)
Remark: 12 workers exposed to araldite and hardener TETA were
examined 2 to 4 times at intervals of 6 months. After 1
vear there was a decrease in the relative percentage of
lymphocytes and a corresponding increase in neutrophils. 5
workers reported subjective symptomes like drowsiness,
headache, gastric pain, fatigue, weakness and decreased
appetite. 7 showed dermatosis.
(95)
Remark: No significant improvement occurred in hand eczema of 23
nickel-sensitive patients treated with 300 mg TETA/d in a
double blind study.
(96)
Remark: Plasma levels were measured in 4 male and 4 female patients
receiving treatment for excess copper. Maximal plasma
levels of 0.3- 15 mg/1 (male) and 1.0- 2.2 mg/l (female)
were seen 3 h after oral administration of 8.3 mg/kg b.w..
The free form of the drug was not detected, indicating
chelation with metal ions (predominantly copper).
fest substance: TETA-2Hydrochloride
(97)
Remark: Using the oral copper loading test and the 24 h urine
excretion test on patients with Wilson''s disease 1t could
be
shown, that longterm therapy with 1.2 g/d TETA (more than 3
months) led to a decreased intestinal copper absorption and
to an increased urine copper excretion.
test substance: TETA-2Hydrochloride
(98)
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5.11 Additional Remarks

Type: Biochemical or cellular interactions
Remark: Female F~344 rats received i.m. 0.75 mmol/kg TETA prior to
0.068 or 0.10 mmol/kg nickeldichloride (i.p. or i.m.)}. In

rats killed 6 h after injection of TETA and nickelchloride,
Ni concentration in liver, kidney, spleen, lung and heart
averaged 3.4, 0.72, 0.27, 0.22, and 0.12 times corresponding
Ni concentrations in contol rats that received only
nickelchlorid. Ni-induced hyperglycemia and
hyperglucagonemia were not prevented. TETA markedly

reduced plasma Ni conc. and increased urine Ni excretion
during 6 h after injection. Test substance: purified
TETA-4Hydrochloride

(99)
Type: Biochemical or cellular interactions

Remark: Norwegian hooded rats received 100 mg TETA per rat with the
diet for 3 days and the urine copper concentration was
determined. The basal copper excretion of 65.1 nmol/24 h
-rose after drug application to 305.9 nmol/24 h. Test
substance: TETA-2Hydrochloride
(100)

Type: Biochemical or cellular interactions

Remark: Female mixed-breed dogs were administered 150 mg TETA orally
in gelantine capsules twice daily for 23 days and serum and
24 h urine were analysed on day 0, 3, 15, and 23. Cu
concentration in serum was unchanged but increased in urine
from 0.119 to 0.663 mg/24 h. Zn and Fe concentration in
plasma and urine were not changed. Predictive value reduced
by low number of animals (n=3). Test substance:
TETA-4Hydrochloride

{101)

Type: Biochemical or cellular interactions
Remark: Nickel-poisened rats survived at a nickel:TETA ratio of

1:1. Urinary and biliary excretion of nickel was

significantly enhanced.

(102)

Type: Biochemical or cellular interactions
Remark: Sodium diethyldithiocarbamate and D- pencillamine are

significantly more effective upon acute toxicity of nickel
carbonyl in rats than TETA. )
(103)

Type: Biochemical or cellular interactions

Remark: The distribution of radioactive nickel, iron, manganese, and
tin in plasma was studiled in rats which received i.p.
injections of their salts with or without i.m. injection of
TETA. TETA was most effective in reducing niékel, followed
by iron, manganese and tin.
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test substance: no data
(104)
Type: Biochemical or cellular interactions
Remark: A single i.p. application of TETA decreased significantly
the total body burden of zinc 24 h after i.v. injection of
Zn chloride (0.14 mg/kg). Simultaneous peroral
administration of TETA with Zn increased whole body burden
of Zn, indicating possibly enhanced absorption of zinc.
test substance: TETA-2Hydrochloride
(105)
Type: Biochemical or cellular interactions
Remark: In a comparative study on the effects of 7 chelating drugs
on trace metal and biochem. alteration in the rat TETA is
one of the drugs producing least effects on the levels of
trace metals and biochem. parameters.
test substance: no data. '
(106)
Type: Biochemical or cellular interactions
Remark: TETA 1s an effective antidote to acute nickel carbonyl
poisoning (4.35 mg/1 for 15 min) when it is administered 10
min after and not 10 min before exposure in rats.
test substance: no data
(107)
Type: Biochemical or cellular interactions
Remark: In a comparative study with 16 chelating agents TETA has
been shown to be one of the most effective drugs enhancing
urinary excretion of copper in the rat.
test substance: no data
{108)
Type: Biochemical or cellular interactions
Remark: 6 daily i.p. injections of 146 mg/kg TETA enhanced
significantly excretion of all essential trace metals in
rats. In serum levels there were no significant changes
indicating redistribution.
test substance: no data
(109)
Type: Biochemical or cellular interactions
Remark: In cadmium preexposed rats 500 mg/kg TETA reduced the
hepatic Cd burden but did not elicit any influence on other
tissues except pancreas.
test substance: TETA-hydrochloride
(110)
Type: Toxicokinetics
Remark: The maximal plasma concentration 2 h after a single oral
administration of 25 mg/kg was 8 microg/ml in fasted, 3 in
nonfasted rats(max after 1h}) and 24 microg/ml after
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intraduodenal application. Biocavailability 4 h after
administration was 6.6, 2.3,and 17.6%, respectively. Plasma
levels after i.v. administration of 0.1 mg per rat were
0.0013 mg/ml 10 min. after injection and 0.00045 mg/ml
after 4 h. The urinary excretion of unchanged TETA during 24
h was 3.1% of the oral dose and total urinary excretion
including not identified metabolites amounted to 35.7% of
the dose. Maln absorption by permeation across the plasma
membrane of intestinal epithelial cells. Binding to the
brush border membran was totally inhibited by 0.05 mmol
copper.
test substance: TETA-2Hydrochloride

(111)
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