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Review on the toxicological information of cyanuric acid
Li Ning
(National Institute for Nutrition and Food safety China CDC Beijing 100050 China)

Zhang Xiaopeng Yang Hui

Abstract: Cyanuric acid is an analogue of melamine and combined with melamine in some conditions to form insoluble
complexes causing bladder and kidney damage. The toxicological information of cyanuric acid (including metabolism acute

toxicity genetic toxicity subchronic toxicity chronic toxicity carcinogenicity and human exposure) and the joint toxicity

of cyanuric acid and melamine were reviewed.

Key words: Cyanuric acid;melamine;combined toxicity ; toxicity ;risk assessment

( cyanuric acid )

(melamine)

L.

(Food and Drug Administration
FDA)

1
(CAS No. 108-80-5) cyanuric
acid; 13 5- 2 4 6- (1 3 5-riazine2
4 64riol) ; C,H,N,O0, 129.07 * .
( )
isocyanuric acid ° .
1768 kg/m’
120094141
F—

mail : xiaopengbird@ yahoo. com

OH o]

N&N HN)J\NH
| ~
HO OH 0 N 0
H

N

2.7 g/L(20 C) 330 C; 5.0 x

107 Pa (20 C); . . .
2

330 C .
2

*C ( sodium
isocyanurate )

5 mg/kg BW
;500 mg/kg BW
30 ~60 min 1.5~2.0

ho



—288— CHINESE JOURNAL OF FOOD HYGIENE 2011 23 3

3.1 100.400.1 200 5375 mg 2

(median lethal concentration LCy) (o6, > 3.7
100 mgLCyy( 1y 4 > 100 mg;

(median effect concentration EC; ) (45,

1 000 mg-EC;y,, 4 65.9 mg 4
(no observed effect concentration NOEC) .
32.0 mg. o
(28 0)
0 0.23 mg.
. N
3.2
( median 0. 34 mg. N
lethal dose LD,,) 7 700 mg- 0.006 2 mg
LD, 3 400 mg. 0.000 14 mg.
612 mg- LDy, NOEL 150 mg( 3.3 )
7940 f . N
7 . (margins of safety MOS) 652.441.
3.3 24200 1080000 * ;
45 100
(no-observable effect level NOEL) ( tolerable daily intake TDI)
150mg; 600 mg 1.50 mgo
N N . .
90 NOEL 2007 .
1994 mg( ) 2200 mg( ) Y.
3.4 "
Ames ! : SD
’ s9 . /
v " .
3.5 /
10.40.150 600 mg Y
. SD /
NOEL "
600 mg * .
630 mg 370 mg LN
3.6
400.1200.2400 5375 mg .

2 12 1:1



TDI

NH, . 3
A
| /I\ + HN

=

HN N NH,
O
=REE =RER
12
NOEL 150 mg
100
1.50 mg.
EB/OL 20094141 http: //en. wikipedia.

org/wiki/Cyanuric_acid.

FDA.21CFR573. 220 Feed—grade biuret EB/OL .  2006-04-
01 . http://www. accessdata. fda. gov/scripts/cdrh/cfdocs/
¢fCFR/CFRSearch. c¢fm? fr =573.220.
WHO/SDE/WSH/07.01/3.  Sodium
drinking-water S/OL . 20094141

paho. org/cd-gdwq/Biblioteca/Support% 20docs% 20GDWQ/

dichloroisocyanurate in

. httpz//www. bvsde.

second_addendum_sodium_dichloroisocyanurate. pdf.

OECD SIDS. Isocyanuric acid M . Paris: UNEP 1999.
Gongalo Gamboa da Costa. NTP Research Concept: Melamine/
Cyanuric Acid C Research triangle park: NTP Board of

Scientific Counselors Meeting 2008.

10

11

12

14

15

16

N# O
> o A

R

H H

ZREE AR
BARBEE S J CASCIERI T HAMMOND B G et al
Metabolism and  disposition of sodium cyanurate J
Toxicologist 1983 3:80.
HAMMOND B G BARBEE S J INOUE T et al. A review of

toxicology studies on cyanurate and its chlorinated derivatives
J . Environ Health Perspect 1986 69: 287-292.

Toxicity Testing Reports of Environmental Chemicals 5 M
Tokyo:Ministry of Health and Welfare 1997 : 429-442.
WHEELER A G BARBEE SJ HAMMOND B G et al. Three
generation reproduction study in rats administered cyanurate J .
Toxicologist 1985(5) :189.
CASCIERI T  BARBEE S  HAMMOND B et al
Comprehensive evaluation of the urinary tract after chronic
exposure to cyanurate in drinking water ] . Toxicologist 1985

(5):58.

CATHY A KYU=SHIK J ROBERT H et al. Outbreaks of
renal failure associated with melamine and cyanuric acid in dogs
and cats in 2004 and 2007 2007
19 (5): 525-531.

ROY L SAFA M MIKE Q et al

. J Veterin Diagn Invest

Identification and
characterization of toxicity of contaminants in pet food leading to
an outbreak of renal toxicity in cats and dogs J . Toxicol Sci
2008 106(1) :251-262.

PUSCHNER B POPPENGA R LOWENSTINE L et al
Assessment of melamine and cyanuric acid toxicity in cats J . J
Vet Diagn Invest 2007 19(6) :616-624.

RENATE R CHARLES M RON A et al. Evaluation of the
renal effects of experimental feeding of melamine and cyanuric
acid to fish and pigs J . Am J Vet Res 2008 69 (9):
12174228.

MARIA A MERCEDES C PETER T. A novel type of hydrogen—
bonded assemblies based on the melamine cyanuric acid motif
J . J Org Chem 2003 68: 10974106.

EDMONDO C. Chemical bacteriological —and toxicological
properties of cyanuric acid and chlorinated isocyanurates as
applied to swimming pool disinfection: a review [ Am ]

Public Health 1974 64(2) :155462.



