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Evaluation of the toxicity of a unitary package
peracetic acid disinfectant in rats

DU Hong-ju, MA Ling, ZHENG Shan, LIU Jian-zhong, ZHANG Peng
(Beijing Center for Disease Control and Prevention, Beijing 100013, China)

[ Abstract] Objective To evaluate the use safety of a unitary package peracetic acid (PAA) disinfectant through
acute and subacute toxicity experiments in rats. Methods  This study was conducted according to the Technical Standard
For disinfection ( Version 2002). In the acute toxicity experiment, 60 healthy Wistar rats were randomly divided into
different groups of PAA given by single intragastric gavage. Symptoms of poisoning of the animals were observed to calculate
the half lethal dose (LD, ). In the subacute toxicity experiment, 40 healthy Wistar rats were randomly divided into three
dose groups and negative control group. The rats were given 33 —342 mg/kg BW PAA for 28 days. At the end of test, the
body weight, the organ-to-body weight ratio and the hematological and biochemical indices were determined, and
pathological examination was performed. Results The acute oral LD, of female rats was 1470 mg/kg BW, and the LD,;of
male rats was 1710 mg/kg bw. The results of subacute toxicity test showed that the body weight, the organ-to-body weight
ratio and the hematological and biochemical indices had no significant difference between the dose groups and control
group. No obvious abnormality was observed in gross anatomy and histopathological examination. Conclusions The results
of the acute toxicity test prove that PAA has a low toxicity level, and no significant subacute toxicity was observed at the
exposure doses.
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1.1 REZhYRIRIEIAEE

TH IR Wistar KB, B 2250 B2 22 Rl 2 e S 4 3
Yrrboo R AL, 5258 S AR PR R AT IE S SCXK-( 4E)
2012-0004 ; (R 5 . 422 B 2 Bl 22 B SE e sh 1 vh
O BB PR ATHIE S : SCXK-( Z2)2012-0003 5 525
Sl FVFATIES . SYXK ( 51)2013-0033 , 1 35: T/
BANIIEIE R S % B R G, R BRI 20°C ~
25°C, 1B B 40% ~ 70% , ki 4 B 35, A
oK,
1.2 5 F

HL T RF- (dE 3 38 2 AT, BT2202S A ) ; Ifil
FAPT ( B ADEH  MEK-6318 %) ; 4 A 3h4: 1k 4
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TS6016 + CV6030 %) ; B ( I ik, 43 #r 4l
AR) TJo/K &P (AL mTilH, g4l GR) ;0. 9% Ak
EESR (LR G R A RA A |
1.3 ¥
1.3.1 2203 (JRR) e840 H iR
JRAE Wistar KRR, MEAESS 2, (R H (184 ~220) g, 1K
P8 BUIC (Horn ) 75, # M K B 23 51 BE DL 73 1R 4
AR — R M2 1 YR80k, il 4G Tk E
464 .1 000 21 50 F14 640 mg/kg AT ()i A LR
THEEA,$% 1.0 mL/100 g RE G732 . W H i
WESE 16 h, ARTOK, EEFEATIERKE, W
214 d,ic 5% FREEARIE AT 1E L, MAE Horn 511
BRI N R A PSS 1 LD, (95% Al {5 IXH]) |, I
e 2R
1.3.2 2Ma i e (s N R E S 15

W,2.5 g/L) :20 HAERE AR Wistar PR R, M HES
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216 h, HRUOK, EEEHEVUWE 4 h 55T
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h PIAET, MR K RS0, METE KA 4 K3t
T, T8l AR A 0 v] D B R AR ol B
WA FE ML 1 4 640 mg/ke AT 71 & 20 sh ¥ H 3
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LR 1, R R R AL T LDy, R
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kg (AT ) | JRAREETEDL

2.2 RAEZOFTUHRR(ESNARRES FH&,
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Tab.1 Results of acute oral toxicity test

P TR T L T S e
Gender Dose group Number  Death count Mortality
(mg/kg fh) () (F) (%)
464 5 0 0
Ui 1000 5 0 0
Female 2150 5 5 100
4640 5 5 100
464 5 0 0
HEdE 1000 5 0 0
Male 2150 5 4 80
4640 5 5 100

2.3.2  XPRERIM A 2A AR bR A 52 253050 77 5= 40 1
YU LT AR T i 2T 2R S R R Ee R, 22
ST EME(P>0.05), WFE3,

2.3.3  XPRER TS - A0 ) 5 4 2
Pk T 20 AR H e 4 AR e R 20 B X B b
ERHYIEEE(P>0.05), WE4,

2.3.4  XNPREUIEAR He i 52 . 25120 56 750 o2 41 T/ 1k
P AR S X IRA g, 2 R R (P >

TR S AL A, R R EM(P>0.05), 0.05). &S,
F2 ZEPREAEREM(g)
Tab.2 Effects of PAA on the body weight of rats
P 51 21 3] L/ %0 JH %1 %2 %3 %4
Gender Groups Number( H) 0 week 1st week 2nd week 3rd week 4th week
X HEZH Control 5 203.6 £7. 1 216.2 6.2 235.2 8.2 247.0 +6. 6 256.2 +6.6
HfE &FIHE2H Low dose 5 204.0£5.9 214.2 +4.1 229.4 +6.2 240.6 £11.3 251.0£11.3
Female 15424 Moderate dose 5 204.0 4.2 218.2+6.3 233.4+9.1 244.6 +10. 1 255.2 £10.0
20 High dose 5 204.2 6.4 216.0 +4.7 231.4 £5.2 242.2 +5.1 252.4 6.4
XA Control 5 213.4 +3. 4 260.2 7.2 310.0 7.5 344.6 £11.2 375.4 £14.4
i3 &FIHEA Low dose 5 213.0 £6.2 262.2+7.5 311.6 £12.4 345.0 +16. 1 375.0+19.0
Male  Hi5f|i 4 Moderate dose 5 213.6 +6.7 264.0 8.6 320.2+11.8 349.0 +13. 1 383.0+13.4
R4 High dose 5 213.8 4. 1 262.4 £10. 1 310.2 £18.8 341.0£21.8 372.2 %25.1
FT3 2PN K BRI 2= AR AR (45
Tab.3 Effects of PAA on the blood indices of rats
Pl 01 SIE7E Eiéﬂﬂﬂ’@ifriﬁl 2140 M T4 M £1 76 1
Gender Groups Number WBC RBC HB
(H) ( x10°/L) ( x102/L) (g/L)
X HEZH Control 5 9.42 +2.43 7.16 +0. 65 140.8 +11.6
W fRFIHEA Low dose 5 11.36 +1.94 6.95 0. 24 138.2 £2.8
Female PR 2 Middle dose 5 9.60 £2. 63 7.18 £0.57 143.0 9.6
w4 High dose 5 10.46 £2.00 6.63 +0.48 135.8 +7.5
X} A2 Control 5 11.30 +0. 89 6.88 +0.34 139.6 +7.2
i3 IFI 4 Low dose 5 11.82+1.90 7.10 £0. 41 141.6 £5.7
Male rB3E 4 Middle dose 5 11.10 £1.53 6.65 +0.38 134.0 6.5
FFIHA High dose 5 12.34 +1. 42 6.57 £0.57 134.4 £11.7
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R4 YRR AR50 (% )
Tab.4 Effects of PAA on the leukocyte differential count in the rats

P51 4151 ;Ji Tfji WL Hegni LR ki ol
Gender Groups () Lymphocytes Other cells Neutrophils
X HRZ Control 5 74.90 £4. 51 7.30 +1.38 17.80 +3.49
i &7 2H Low dose 5 71.00 +7. 85 7.86 +1.37 21. 14 +6.76
Female R 2 Moderate dose 5 72.14 +7.39 7.92£1.78 19.94 +5. 81
A4 High dose 5 69.24 £3.07 7.88 £1.35 22.88 £3.24
Xt #EZH Control 5 73.00 £2.92 7.88 £0.53 19.12 £3.21
T &7 Low dose 5 73.62 £4.23 8.16 +0.77 18.22 £4.36
Male 4] Moderate dose 5 69.78 +3.29 8.86 +1.36 21.36 £2.41
F A4 High dose 5 73.68 +4.77 8.72 +1.50 17. 60 +4. 09
x5 2R BRI LA (% )
Tab.5 Effects of PAA on the organ/body weight ratio of the rats
P51 5 SIL7E JiF/ 14 (ZPZ1N

Gender Groups Number( H) Liver/b. w. ratio Kidney/b. w. ratio

it B Control 5 3.04 £0.23 0.65 0. 04

I 54 Low dose 5 3.01 £0.37 0.70 +0. 05

Female 15 54 Moderate dose 5 2.98 +£0.32 0.68 +0. 04

R4 High dose 5 3.10 0. 17 0.69 £0. 06

Xt R4 Control 5 3.21 +0. 16 0.68 £0.02

T B Low dose 5 3.35£0.13 0.69 =0. 02

Male Hi5il 2 Moderate dose 5 3.17 £0. 15 0.66 +0. 01

A4 High dose 5 3.31£0.13 0.69 0. 03

2.3.5 WRRAALIEIRAGF N . 4505 = 4L o)
WHRBZLLE LM RITEZARA L LB, Dk
ENEEASNGE WINSEsY [ APy e =
SR EME(P>0.05), WE6,

2.3.6 WK B BRZH 2L Ao A . KA R & B4
WESF I S i A O, 2% 0 B2 B K A B T T
UL 25 A AL 5 0 R b, 45 R fE IE W B A
RN, AR LA 78 5 2 0 0 B A 4L~ ek
A% AR DAL AT A5 2 | A5 AR Ut g R R R
WL RA EVE 5 E (NOAEL) 4 294 mg/kg A
HEPER B NOAEL 4 342 mg/kg K

3 g

IR LR — P 1 R AT RE AR, A U
B VKRR SR ol AL A, T A=
— N AGIKEA R P £ B2 e, P d LR
IR LTRATEE , 0T At g DK IR A AL
I, ao SR LR T T AR D TR S R, B sy i
AL, b5 A T AR KRR B R S,
AR SRR AR AT AR S A R s BE T,
RS B AR, BB 2 N T S BT ATl Y
W,

H R O R & T A TR & 9, S h 1 A

SR LR G ARG | VR 285 B R e kA i
B, R A X AL A B VR . A o 4 iE
2% & w I R ORI IR SR e %, 3531 (0. 75 ~
1) g/m’ B AP GF 9206 U™ AR B AR, S 8O
BG4 h~7 d WIBBAT RIS R H D
TR TR el SR 2 B, BREE vh i S8 R A i 4
LS I AR 58 5 B N B A e i A O
FHE 0. 5% 1 H LW FJa vl 5 Rl R &
A RN R R, LA (BT 9 I IE oK s
ST RO AT S Bk T A E B, T Bk Aotk
Fili K B A8 RE AR O 38 AT B0 IE I B 28 R G
BE40% 3L 5 TR I TN 7 B K 5 K L B
fits B P 5 e B 1) 3 4 £ R 1R AR 1T 5| i 45
JREFE LN A A 405 A 7= S i TR 6 45 SR e A
W LR R 3 000 me/L F BB RN 45
Ay S ol AR S LA VAR B AR

H R R 48 SR 22 77 o oo e fit i
THE A B IR IR A T i A o FH O, A DG Sk g
PERFIT EL A R, KA IR ISR E VR R 160
o/L Mool | O F R/ DR AL 10—k
PEVE B 4R 24 02505, s B 20 0 020 N DU i
RIFLAE R, R s e 3 h NBET, Kt R LR
TR XN A4 10 LDy, N 1882 mg/kg 1A H
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(95% W5 X 18] :1 604 ~2 208 mg/kg 1K) | JBILE
P, RIS i — o R i H SRR E S 158
o/L, BARERIE Tl S ORI #E A (H b T
2 5 LA, R HL R Ak

W H S 2 OB AT, B A
AU (LD, ) KN, LA X 2 1 B A0 o 3R 3t
— BB HAKIE, AR T as LR, % 257
MEPER B AL 1T LD, A 1 470 mg/kg R, MM
KEZMHE T LD, A 1 710 mg/kg KE (95% nl {5
X [H]:1 260 ~2 330 mg/kg 1KHE) , @R EEH, 5
TCALEE /N LD ST 2 SR A — B,

2P I AR A R P R e
AR5 X He g g RO BE S ARl (G R O TR B
J2.5 g/L) AYEL T LD, (BT TS, 45 5% B
7 ME HEPE R BLAPEZ O LD, ¥ KT 5 000 mg/kg
R, & SEPR JCBE 9, 32 W= fh 7 — g T o £
W HA — ek,

BRE VA A fil 2 0 EE R S, X AILAAR
BEPEVE IGO0, AR50 HE 4T T K B Bt o 1k
5, WFFELE R, & 50 dat 24 0 i iR R i
BRIV Ak 2 48 bR SR AR L2 T8 B e 5

Xof 8 A 1 A P e B A R B I
LVEREMEVE R iad AR R T 7 00 O T R R LR
FG FHVEAFE (NOAEL) 24 294 me/kg AT, Mt
NOAEL 4 342 mg/kg KT , FeWiZ i A L BRI B2 711
FELL EIEEE R EEAE T, AR B (] P, A7 K B
R E R IR B T L R
N RRER AR 25 R R W] 524525 20 d )5,
ANER WA W R B AR, TR T, AR R E AR EE
PEAY e br e, BEFRARBK > 5, IEL AR &
FUEEMEWI T, AS 2o 33 Ffr 25 AR FH /0N BRI 3, A= Ak
TRbR B & e A 2 Jo W WA T, AR HTAL
il Gl i A R i — 25 B RIESR

B2 ARBE TS R R, % ORI BE K
Rartkg OB EARE, AR EA e bR A WL
BHESZAYAE XN T, AR AL HLR
(422 4 fift R RH DG83 1 S B0 SR IS = %
TR T 3 2 58 0 480 2 TR T 9 700 X6 IR fee B 1
VAR S O R vk B i R R X AR B 7 B 8
YRR, FE AT 4 2 TR 28 T 25 500 E A7 PR35 0 2R AR
A, — R B i o 4R 2 R B i R R IR AU
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Tab.6 Effects f PAA on the biochemical indices of the rats

v mm | OPE mEAmEAE KeRm o HER R WA e
Gender (;rou s Number TR BULTCR il (T[I:) (/L) (ALB) (URE) (CRE) (CHO)
P (H) (ALT) (U/L) (AST)(U/L) b (g/L) (mmol/L) ( pmol/L) (mmol/L)
popiiHi]
Control 5 41.6 £3.0 130.2 £7.0 73.3+£3.7 41.0 1.5 7.82 +0.57 49.4+7.6 1.72 +0.10
ontro.
F 4
e TEHJTVE[ 5 40.4 +5.7 127.2 +11. 4 72.0+£2.3 40.8 £1. 1 7.72 £0.47 48.6£5.8 1.79£0.05
3 ow dose
Female =4
Mq;)lllidﬂ 5 43.4+5.0 124.0 £ 14.6 73.3+£2.2 41.6 £1.0 7.76 £0.32 48.0+1.7 1.85+0.11
oderate dose
BRI
I?“}f::'jﬂ 5 40.4 +3.6 125.6 +12.2 70.8 £2.0 39.9+1.3 8.17+£1.08 46.8 +5.0 1.84 +0.11
igh dose
popilHa:]
Control 5 47.4 +4.0 152.8 +6.3 68.2+2.3 36.8 +0. 8 6.27 +0.37 46.4 +2.5 2.15+0.05
ontro
F 4
e 15“Jiirﬂ 5 46.6 +3.0 143.8 +5.4 68.9 +3.8 37.1+1.7 6.91 £0. 69 43.0+4.9 2.10+0.13
i ow dose
Male ik
Moderate d 5 45.8+1.3 142.0 £14.7 68.3+£2.8 37.2+0.9 6.41 £0.41 43.4+2.9 2.09 +£0.21
oderate dose
=l
I?“}f?;ﬂ 5 47.0 +4.7 154.0 £12.7 66.9 +1.4 37.1+0.9 6.57 +1.05 44.4+6.0 2.32+0.18
igh dose
hospital pharmacy [ J]. Am J Health Syst Pharm, 2006, 63
SEHk: (5).451 - 455.
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