(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
150ng/keBEiC b ED SN, CHODHRTREGKEELEONIELEE > TWE D
2o

TRbL, 600ng/keBFT. BRicLTR, SIRTEAR. BEBIUVEROHISED L
oo MBIFENICR. REELROBE, BREBLIUETNCLAROEELRRYT 2RHEE O
REBMETIENTH - o

BRBICEROMBEACHESNEOGERBBTE N, » £ 5, R L AR
ﬁ%E&Ebﬂé%%%Eﬂ%éénko%mhﬁé“uv%xwmfFvaAoavrﬁx
Uy 2~OREBEIVRETIBHER. BROHFHLAZAY 7 X VRO RIC L 2 9E
RRBEICED CEERELTVWS, FEBRERBVWTEDOWAEBRS LUBRoZILd. K
MENTK2OBRRcE - THELAEBYEBEORESERXMEL L TEHLTREALLD
DrfEEEND, BULAELIY VI 2, AF LY YRBRETOHESHTVEY,

. BRREBOTH, HBcHd s RERBEEELShIRBLEOBERSED o h
fo S, ZURBBICERTBEERZLOTS » o

OB TR oL FBEROHH., HEORECEY SN REEIRINES XU
MO, MBEREEXRBLCI/7L7F=volM. 7 FY Y20 R, WFhbELE
W®£wa%§?5%5&%ienao&t\mﬁoﬁM%E$~%ﬁ$;UWMKﬁm%w
WM HBORMBBBAEERR T IEMASNEDOAR -l ehb o, BEERELBES
(B oMMt b0 EHEEN B,

o EHME S, BIBOEABLCHNEROHMSRY o h, FERKFHEKCELSD
BmERERT 2 ZERESEBENCEES N, /4, BRECREEREoEH T 2 P28 D
T BB D - oo BIBEBLUMBOLR, 1V 7 X VvBROEHREE NI ER LR L
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BEE L A R\ XENEHE S H 3,

ChosDZEAARMACT, EHTREEEMOMEAS, BBV THBHEOLHETRER
BELARBDONE P - bOOBIET 2PNEBD Shi,

R, BREAESNEBREEXT/NED >7:600ns/keBE T, HIRTEE S X CME. B
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.
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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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OECD SIDS ISOCYANURIC ACID

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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OECD SIDS | ISOCYANURIC ACID

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

UNEP Publications , 221
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OECD SIDS . ISOCYANURIC ACID
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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OECD SIDS

ISOCYANURIC ACID

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.

UNEP Publications
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OECD SIDS ISOCYANURIC ACID
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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