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Review on the toxicological information of cyanuric acid
Zhang Xiaopeng, Yang Hui, Li Ning

(National Institute for Nutrition and Food safety, China CDC, Beijing 100050, China)

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
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of cyanuric acid and melamine were reviewed.

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

= R OE B (cyanuric acid ) J& = B K
(melamine) (1[G 2647, & —Fh W HI T2 19 AL 50K,
FIFLE =l RS T s = R %
&5 25 5 %% 3 5 (Food and Drug Administration,
FDA) A AT (8 R s ), ol LA N T e 4 28 3 iy
£ AR A g A R 1 AR R U 5 G S R R
7z AR UK 7K LB Tk K R AR KRR
SRR OLT ) ME 2 K B A K AT R K

fifk B B AR A AN = R o A SO = R
[LARIbEE 2 e g o O L AV I I B R s 2

P WS YRR B M EETE) 5 =
B A VE FH DL S N B AT e 22 58 /K - i 47 25k

R A&

1 =REBRNEUMER

=& (CAS No. 108-80-5) , ¥ Y 44 cyanuric
acid; |44 1,3,5-= 82 4 6-=FHi(1,3,5-triazine-2,
4 ,6-triol) ; 4+ F3L C,H,N,0,, 4> F & 129.07" , H
AT 51 7 Ao 45 4 =X CIR) 03 S M 1K) A A T 35 kol
= RE W, %L 4 isocyanuric acid’ |

SRR AL 1768 kg/m’, K

75 B 89 :2009-11-11
EEBAN skwem % BHEAFR R

mail ; xiaopenghird@ yahoo. com

MEF QAR R ERLE  E-

OH O

N)\N 5 HN)]\NH
| D
HO N OH 0 N 0
H

VEAREE. T ¢/L(20 C) 45 5330 C ;3K 95JE 5.0 x
107 Pa (20 C) ;3 T UK FABE e vk £h 1R K i
PR TG AN 43 il , Ao % T S 484 R R A SR A B K T T
ANUE TVl kTR R A . MK R AT =
REWR S 2 50 F 45 oK, 78238 S 8 £ K 431 K
b5 A b 2 5B R th BT iR B R K & i A AE
330 °C fif 58 S R FN 5 UK o

2 ZREERANRSE
MY C f5id B = B &% 8 ( sodium
isocyanurate , 5 JREURR 84 ) XoF K B AN A #4718 3 )
R, 5 mg/kg Bw Y 5 PR EURR BRI o8 4k,
RAERI> 28 BRAE 5 M500 me/kg nw B S BRI B4 1)
NRESE W, KHR A3 28 FE M HE 5 FLAE R BRI
AR DY T B3 2 368 23 591 28 30 ~ 60 min A1 1.5 ~2.0
h, =REMRESHDLT LAY E R, WA IR
FeW] = R AR 9 & A A, 22 A b s B Y

o = R s



R i AR AR

—288—

CHINESE JOURNAL OF FOOD HYGIENE

2011 4E%5 23 555 3 M

3 ZREBSEFHR
3.1 HIEAERT

Xof £ PR R A B R 9T R B 2 B U
J& (median lethal concentration, LCy) (o, > & FF
100 mg LCyy 1y ) > B TH100 mg; X 7K A= To 5 HE 3 )
SIS o L ol R A PR S @Y QAR -3
(median effect concentration, ECj ) 4, N & F+
1 000 mg ECy,,, ) A%ETH65. 9 mg, R WLEE I i
J& (no observed effect concentration, NOEC) %
7+32.0 mg,

“REIRA 5 WL A (28 KA 0) , 1E /K
HEE A TE K AR E L BLE ST %R
R = BN PR B I R A R
3.2 2EFEE

L2 1 20 P 8 P K BCEOE A B (median
lethal dose, LD, ) b4%T 587 700 mg /)& 0 2
M LDy, Oh B T 583 400 mg , LM A B A1 T 25 v
JE R BN T K612 mg KR L A EFEME LD, R T
TT5E7 940 5E o LA, = BN Bk TE 4
P, T IR RS A R ORI T S TR
3.3 WM

KB 45 RMEFRIAT , = 5 U A UL 21 2500 71
H: (no-observable effect level, NOEL) N & H &2
RHE 150mg; 745 H 420 J7 /R 5 600 mg 5] & /K °F
L RS B Bl PR AT R & N = R )
T BOMERE S ) W P R R AL R TR, B D
IR HGURIE 3G A, B BU 25 0 I 2 4k,
DK I e R BB - g2 ) 38 A R SRR A R A i e
/NERZE T 90 KMEFR LS, NOEL Sy B H 528 7 K &
1994 mg(Hfitt) A2 200 mg (HEtE)

3.4 gL atE

Ames T55 " A S0 I 3L 0 40 40 i e € 1k i A5
B AR SO By B SR O BT 1k
PR B S 0 L € R A B 8 SR B
3.5 ARFE R VE AR

PLREH B TR E 10,40 150 F1 600 mg (1) =
RERRHE Y 4T HE e SD R B AT A 5 R I
73 th = R AR XS B AR 4R NOEL S & H A e
IR 600 mg'™ o 55 — WU 5T 1E B H A AT IR E
630 mgI370 mgfty 7 it T A WA
3.6 HUBIAR

R BB S8 g, AR K i AR B Dl B T
4001 200 .2 400F15 375 mg ) S R 50 B2 £ M 4] A Bl
2 5 i ) 2R O MEE R BUAE 12 S T N BB
T, FE PR O i PR TE 45 A0, 9 BRAS A B A DR B R IE
FURE /NGRS . A W5 2R A X b &k

/NREUR LR, LUB A S DR R B e B2 O B T
i 100,400 .1 20015 375 mg ) fal 4 W45 /N B 2 4F
KI5 A K o R
3.7  AREBOR

AT FE P L0 G = 3R R % R X B A R
o7 ARE AT AR IE

4 ZREBABEZKFEMEE TR

NRREE T = RER W A A5 R P
REEAH R RE, W TAHEEEHRGEHT
VE—Jeli Ay T2 S P i By B, B DA SR 48 A 0 7 vh
7 S AR, A 2l i 4 H A0 T /R 520, 23 mg,
T 9% ] RE 22 Jaf g L (3 ko oK A5 /D R AR
T REN R RN Al H A
REO. 34 mg, AR RK W2 05 RERET =
S K T KL H 42 T U 0. 006 2 me i
0.000 14 mg, R4 W 4 26 3 ¥ il 50 BF 45 % /N 1Y
NOEL 4 H 4 A A # 150 mg (UL 3.3 745) , it 5
Mt O I 2 IR K Nz R R T S R
424 [R{H ( margins of safety, MOS) 43 5] 4 652 441 |
24 200711 080 000" ; % i 49 F ] 71 90 ot PN 22 57 1
LA ZRE100, $ 0 AHE = REWR A H ZFHA
i ( tolerable daily intake, TDI) 3} N R
#1.50 mg,

PRI, = 3R UL T 18 18 i BRI 22 5% 3 o Al Ty
32 82 0 NS R E B PHEAR I .

5 ZREBRE=RERNESER

2007 AFb ¢ 7 Py iRk g5 1 A SE T B 48 AR
Ko 0B 25 A IR S R S R S SRR
ALY " AR T 55— S 5L
TR TR RS T SD KR—EF &K =%
R/ = REMIR AW 5 K EUE IE s 50 2 0 4
SR IR B A 5 — IR HEAT B = R U L =
REMRA /B G PRI B, K WA AE
JH 2 35 B 20 ) 2 bk B 0B AR A IR = RO
Jiie/ = 5 EURR I A5 Y% 3 340 foff £ R A 10 B0 T S
WHESN I a1 X e sy R 0] Bk = R
= 3R R 7E Bl 2% % B B MEAR AR, (H2 G B ATk
MRS T T E2MES A, ZE5 kS =R
PRI AT RE 2 BRORLAR 25 A BHL2E T 5 /NS, X 5 NSRRI
PEE AL . = R M = R AT s A Y
iR R,

SREMAE S R E ML 1 LAY L 58 i A
JE 1l — i il = 3R UK UK R £ 19 AR, B 2 &
e WXl & IR 5 B0 T T W AR N R 4 A G o A —



NH, -
N)%N + Y
/ﬂ\éJ\\
N N NH
=AU

B0 BTl b AR X T T K A K AR T I AR K
T CTUHE , 33k 18 22 J2: Ui Uik 1t A8 18 of D00 Jife ok il

o = R EC R R Wk B R — B ik, BR A ek
WU A N R = IR R N = RN 7 IR
A SRS AR R
6 Z51F

é/%iﬁ)?jii, %ﬂ@&f’ﬁiw’fﬁﬁj‘kl_ jﬁ /\o

= R X A A IR BT B G B PR AR AR, 28 1 Sk R
SRR X B JoR TC SR 3P, T IR I A A O O, TE A
Fe kBT o R M BOR Y. AR RS R
S e JUE o DRI, RN A = R IR X FR 45 R
A SE B P e/ o 3R il 147 258 3l iy 1 56 i 45
e/ NOEL Oy £ 24 J (R H 150 mg, 2% J& 4y Bl 6] A1
Py g 25 5 10 4 4 R A 100, $2 5 B = R 1Y
TDI 29 45 0 JT A EE 1. 50 mg, = SRR Al = 3R WUtk
I 1 PO B 80 TR 25 4 ) RO . 8 T H R
DEREAND LA MBRRERE T = RARM =%
TR 1 TR X AT ) KBS, HE AT A o

2% ik

[1] 4@ R [EB/OL]. [ 2009-11-11]. http://en. wikipedia.
org/wiki/ Cyanuric_acid.

[2] FDA.21CFR573.220 Feed-grade biuret [ EB/OL]. [ 2006-04-
017]. hitp://www. gov/scripts/cdrh/ cfdocs/
¢fCFR/CFRSearch. ¢fm? fr =573. 220.

[3] WHO/SDE/WSH/07.01/3.
drinking-water [ S/OLJ. [ 2009-11-11]. http://www. bvsde.

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

accessdata. fda.

Sodium dichloroisocyanurate in

second_addendum_sodium_dichloroisocyanurate. pdf.
[ 4] OECD SIDS. Isocyanuric acid [ M]. Paris; UNEP,1999.
NTP Research Concept:

[ 5] Gongalo Gamboa da Costa. Melamine/

Cyanuric Acid [ C]. Research triangle park: NTP Board of

Scientific Counselors Meeting, 2008.

zT

=RER

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

ZRE T RR

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 S J, 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 [ J]. 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 [J]. J Veterin Diagn Invest, 2007,
19 (5): 525-531.

ROY L, SAFA M, MIKE Q, et al. 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):
1217-1228.

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 1097-1106.

EDMONDO C. Chemical, bacteriological, and toxicological
properties of cyanuric acid and chlorinated isocyanurates as
Am ]

applied to swimming pool disinfection: a review [ J].

Public Health, 1974, 64(2) :155-162.



	1103_部分96.pdf
	1103_部分97
	1103_部分98

