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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)

220 UNEP Publications

-251-



