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Sprague-Dawley (SD) K, 3t 72 H BEHLI I 6 41, B340 12 H MEMER2F . % 190,380,750 mg/ m® 45 3 AN5E 4 Al
1 ARG HEZ (0. 03% M3 — 80 W) , 7538 1 28 X REA 1 AR (750 mg/ wm’) . SRASIE(H &) WA
Pe3g BERULTE 1 IR F5E04 b, BRI S A, L E 28 d, A sh Wi 1k e Jm 4k EeisR 14 d, RIS R , %t
SR LR L Al AR RONE2S REUE I IR TSR I2AR A, R 750 mg/m® 55 41 K FRUFE 2
FEG I P B TE M S REE FEERZEhEE RN . 750 mg/m’ F 2 ME AT R TR, SN AR B L%
fifi (ALT) KT (P < 0.01)  FFHESS RECNEAK L) FHR (P < 0.05) , ELR B 2124 & B 43 K R4 i iR
IR LG ;750 meg/m® SR A FR YR R AR 4 TR AR EE T, 7 R A (BUN) AL ALT K F8 (P < 0.01) , &H
[EEE( CHOL) KT RE(P < 0.05) , 8518 G4 B R I 24 06 K O Sk WA 25 3006 1) e K TC A 30 2 M e 2
154 380 mg/m’ (4 h/d)
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Study on the subacute inhalation toxicity of ivermectin TC in rats

JI Lei, CEN Jiang-jie, LIN Shi-dao, HU Cheng-yun, FANG Hua, XU Jian, CHEN Jie
(Zhejiang Research Institute of Chemical Industry, Hangzhou 310023, China)

[ Abstract] Objective To study the subacute inhalation toxicity of Ivermectin TC, and obtain its non-observed
adverse effect level(NOAEL). Methods It was performed on the doses of Ivermectin TC 190, 380, 750 mg/m’, the
solvent control group (0.03% Tween-80 solution) , the control group and additional group ( there were 6 female and 6 male
Sprague-Dawley rats for each group). The animals inhaled with nose-only exposure for 4 weeks (4 h/d, 5 d/week). The
additional group should be observed another 14 days after exposing. At the end of experiment, the rats were killed, the
routine and biochemical detection, the body weight and organ to body weight ratios were all measured. Results In the
high exposure group, clinical signs of rats included hair fluffy, dull, salivation, tremors were recorded at the exposure
period;; in female rats, feed efficiency was decreased, ALT and liver to body weight ratio were increased; in male rats,
BUN and ALT were increased, CHOL and body weight for the 4th week were decreased. Histopathological examinations
revealed that swelling in the liver cell was seen in some female rats at high exposure group. Conclusion  The results
suggested that the NOAEL of Ivermectin TC in SD rats was 380 mg/m’ (4 h/d for 28 days).
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HAEHD O T A I ] 2 5 A 24 7 2% T RE S |
REVERSONE , FATTARYE [ ZEhRHE GB15670 — 1995¢ 4
ALK IR TN IE) H S B R T AR S L RA
ZU(OECD ) A2 ity I 75 1 2 o AP 4 B 3R 11 K B
WS MW ARSI T TS,

1 #Rfn7E

1.1 Zik¥

TR R IR 25 A kR, o Sk M
WK, B R 90% , WA 2658 w4l
1.2 %8

HOPE-8052 AW A L3 %< # | 35835 UV-6100
LHNAT WA RETE | H 57 7020 A4 Bl AR Ak 2y
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RIS 568 5 KBS IG B EE 4% B
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(750 mg/m*) B4l 12 H MEHESF
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I3 1] SPSS #4347 e+ oA, B U8 s LA
x +5 378, K One-Way ANOVA /) Dunnett-t £ 55
o/ F1 Kraskal-Wallis Bk AR 56 466 56 45 Y B 21 5K
HEFI A LB R R EA R EE2ZES,P < 0.05
WA 22 A G X,

2 #HR

Y75 1 8] S0 S 4 T A2 R B 24 1R
A5 190 380,750 mg /m’® FIFFHIN2H (1 52 ik 4 - 1
W43 184 380,739 741 mg/m’,

2.2 —mMRRABFRERFERE

750 mg/m’ 7] 15 2H Afl BRUPAC R 5 9 0T HEZH A LY
TR, Z55AWMEEEZEL(P < 0.01), Huk
Ao ESHERTBAMLECHEZER (P >
0.05), FSAIFERESENX A LT B 2ES
(P > 0.05),750 mg/m’* 55 41 HE FRLAY 9 F) %
SR A TR, ZR AWM EEHEE X (P

< 0.01)(F 1), 750 mg/m’® 7520 IR I 28 76 42
TS 15 ~26 K AHLE L2 A 51 55845 sh 9y 1 3
BN U BB I RN R R B AR, ik
FERTE S Y 25 W8 2 h 5 FF AR 22 i, vk H ¢
BERTYIIR G AE &, 500 2 28 Fn ) BE 2 3l ) 3ok
WEER| P EERER BN s P EERE R AE 2 JEEE
WKEIATFURIE 2 ~3 d T2 IRRILBET,

2.3 IMiEELNE

MR A AL I RE SR e B 45 7R 750 mg/m’® 541
AR R A ALT 7K P 1 3 v T R X B4 (P <
0.01) ; HEELAY BUN 7KV 2 i TR BREH (P <
0.01) ; 4t FL Y CHOL 7K PR F 95 7 X B 4L (P <
0.05) , HoAth il ¥ 2B AL FE AR A WL S U (% 2)

2.1 ZIRYPAFREINER
e 3 WG e RO DN RN R T e 7 R SIBR AL
Tab.1 Effects of Ivermectin TC on body weight and feed efficiency in the rat
YRR Y 7 1 (J&) Exposure period ( week ) SEH )
) 451 2%
Before FIHE (%)
Sex Group 1 2 3 4 5 6 ..
exposure Feed efficiency
EASROI
IF{ ! 195 +8 213 =8 229 +13 239 +11 247 +14 - - 9.27 £2.72
Negative control
peasiipaiict
A 193 +9 210 8 221 +9 240 +12 249 +10 - - 9.43 +1.80
Solvent control group
Femal 190 mg/m* 194 +8 215 +11 228 +12 233 +13 240 £16 - - 8.44 +2.53
emale
380mg/m’ 195 6 207 +10 221 £12 227 +16 236 £15 - - 7.50 £2. 67
750mg/m® 195 +8 205 £7 222 +12 234 +17 228 +21 - - 5.94+4.11™
3 (K4
750mg/m (Bikmet) 194 +7 206 +7 226 + 14 232 +7 243 + 14 256 +10 274 =10  9.40 +2.36
Additional group
73 i} HE
I.Em““ 204 +5 241 +4 285+6 30510 325 +9 - - 17.06 +0. 96
Negative control
VAR IR
A 205 =5 242 + 14 271 +8 311 22 327 +20 - - 15.54 £2.03
" Solvent control group
MLEI 190 mg/m* 204 £6 245 +12 281 15 311 =14 331 +19 - - 18.42 £2.33
ale
380mg/m’ 205 +6 239 +9 275 £9 314 16 335 £20 - - 18.63 £2.22
750mg/m’ 205 +6 235 +15 264 +8 308 +13 293 +28 ** - - 12.62 £3.75
3 KN4
750me/m* ( HffAL) 205 =5 235 +9 259 +20 288 +21 302 +£20 * 336 +23 365 +23 15.54 £3.68

Additional group

TE SR AL L, * P <0.05, " P<0.01,
Note ; Compared with the solvent control group, * P <0.05, ™ P <0.01.
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Tab.2 Effects of Ivermectin TC on blood biochemical index in the rat

ezl 20 51 s ALT BUN CHOL
Sex Group Number of rat (U/L) (mmol/L) (mmol/L)
25 P16 IR
I.F' ! 6 53 £8 7.82+0.85 1.93+0.25
Negative control
R Wt IR
HIAT A 6 55 +5 9.21 £1.02 1.94 0. 21
y Solvent control group
o 190 mg/m’ 6 56 +9 8.32+0.21 2.27 +0.29
Female
380mg/m’ 6 60 +8 9.84 £1.13 2.36 +0. 46
750mg/m’ 6 91 £33 9.85+0. 51 2.12 0. 64
3 ([ 4]
750mg/m (HEnet ) 6 46 +8 7.08 +0.80 ™ 2.16 £0.29
Additional group
25 1% HE
I.Em““ 6 74 +16 8.30 +1.31 1.70 +0.24
Negative control
s ROl
A 6 63 £11 8.31 +1.69 1.88 £0.26
" Solvent control group
MLEI 190 mg/m’ 64 £6 8.55 +0. 83 1.84+0.13
ale
380mg/m’ 66 +12 8.31 +0. 51 2.16 £0.34
750mg/m’ 85 42 ** 10.47 £+1.92* 1.44 +0.34*
3 (B2
750mg/m QLRIE Y 6 55+8 6.54 +0.85 ™ 1.65 +0.26
Additional group
. SEFITIEAMEE, P <0.05, P <0.01,
Note ; Compared with the solvent control group, * P <0.05, ™ P <0.01.
FT 3 YRR EZGN K RIS R AR
Tab.3 Effects of Ivermectin TC on organ indexes in the rat
e - ‘ PP
P31 A5 IR o W i i WoOREE %f)
Sex Group i Brain Heart Lung Liver Spleen Kidney Adrenal -
of rat Testicle
25 FX R 6 0.77 0.34 0. 40 3.67 0.23 0.67 0.029 0. 035
Negative control +0.06 £0.02 £0.02 +0.20 +0.03 +0.05  +0.005 +0. 007
s lpa: 6 0.77 0.33 0.40 3.43 0.19 0.72 0.029 0.039
Solvent control group +0. 05 +0.02 +0. 03 +0. 28 +0.03 +0. 05 +0. 003 +0. 006
190 s . 0. 80 0.33 0. 40 3.73 0.19 0.72 0. 027 0.039
Wi mg/m +0.07 +0.02 +0. 04 +0.15 +0.02 +0.03  +0.001 +0. 006
Female 280 , 6 0. 80 0.33 0. 40 3.85 0.20 0.72 0.032 0. 036
mg/m +0.05 +0. 01 +0. 04 +0.25 +0.03 +0.04  +0.003 +0. 007
750 R . 0. 83 0.34 0. 40 3.95 0.20 0.76 0. 003 0. 035
mg/m +0.06  £0.02 0.0l +0.36*  +0.01 +0.04  +0.006 +0. 008
750mg/m? ( B img) p 0. 69 0.32 0.38 3.36 0.19 0.67 0.027 0.035
Additional group +0.07 +0.03 +£0.22 +0.52 +0.03 +0.06  +0.003 +0. 003
25 0 R p 0. 64 0.31 0.35 3.44 0.18 0.68 0.017 0.91
Negative control +0. 05 +0.02 +0.02 +0.24 +0.03 +0.09 +0. 002 +0.07
s ipoi p 0.63 0.36 0.35 3.40 0.18 0.74 0.017 0.96
Solvent control group +0.03 +0. 03 +0. 03 +0. 16 +0. 03 +0.04 +0. 002 +0.07
190 s 6 0. 64 0.32 0.33 3.44 0.19 0.70 0.078 0.97
W mg/m +0.05 +0. 01 +0.02  =0.13 +0.02 £0.07  £0.002 +0.03
Female 180 X . 0. 62 0.32 0.32 3.50 0.18 0.72 0.017 0.89
mg/m +0.05 +0.02 +0.01 +0.13 +0.01 +0.04  +0.003 +0.06
. , 6 0.70 0.34 0.35 3.39 0. 19 0.79 0.022 1.04
me/m +0.07 +0.01 +0.03 +0.30 +0. 04 +0.05  +0.004 +0. 10
750mg/m* ( KiFN4) p 0.57 0.33 0.32 3.38 0.19 0.70 0.017 0.77
Additional group +0.03 +0.04 +0.03 +0.34 +0.02 +0.03  +0.001 +0.03

T SEFITIRAAMEE, P <0.05,

Note ; Compared with the solvent control group, * P <0.05.
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I R 5 7 Y TR AE R 190 mg/m® 71 i 2 I
5 RBC Hl HGB 7KF-fm T AIXT A (P < 0.05),
5% 0 R 22 50 B HAE ARSI =
SR DN LE 55 0 A, TG I R R S5 R ot Y 2
Ak VR S gL
2.5 FREMME

PR RIS I 2% S i 7S 4% 50 s A R) 22 S e g it
SEE(P > 0.05),

XY

2.6 HEHFRABIREZKE

P RELE AT, SRR 7R, 190 mg/m® |
T 1 B BRA B AN, 2 R, A AR DL R
HEWIRTT WA, NEgs REEREW] 750 mg/
m’ F1) et ZF M FRUF A 45 22 50 T R0 0k BRZH e L, A
REEZESF(P < 0.05) (K 3), WAL 2 A
KB, 750 mg/m’ T 5 41 43 M BRI E L S M4
R IKIR (E 1) . HEshW 2 s R WA
PO B UL

50 unr

TE AL VARG HRZA MR BUFFIE , JE 59 5 B 750mg/m?® 1) e 2 Atk RO, 40 A Y ok ok
B 1 PR 2R L o ) e 2 M R U TR M i ik (HE % 10)

Note: A. In the solvent control group, there was no abnormal liver in the female rat;

B. In the high dose group of 750mg/m® , Hepatic cell cloudy swelling was observed in the female rat.

Fig.1 Ivermectin caused by high dose group of female rat liver cloudy swelling( HE x10)

3 itig

A O RVLEIAE T 259 5 Rk g i -
RS | 2 R T R I 6 R 5 G 5 ) R 4
JIE PP B 2 S RR AN S T30 T 0 GBS T Y aE A, kT
5 A M 2 I y-Z 3 TR (GABA) I BRI
I, GABA AE FH 98 il il i Pl 2 A , Bl 24 A 1k 3o
TR RE T, AT 52 floh Ji B 7 A % Ay 1 2 ik S #EL A7 Dk
GRSl A 28 0 R R FL S 1) 25 A TR AR B SR AN 3] 1
ELMIASREE A SA RAS ) DT 5 | A 400 i 1 £ e A SRR
B AETC T RS R AT R R AT R B
WA AEREE R 2 28 d J5, & B 7E 750 mg/m® 7]
s MR BRUAE L3 5 0T B B EE AL R U
UE R g SO, M BRSO R R R L IR
ALT 7KV 5 MR LTt v, Hos B 2Lk 1L
543 K R PF 200 B TS ok b ol B8 4 5 Mk BRUIML VR ALT A
BUN 7K VT 56 4 AT fil CHOL KPR, 78
750 mg/m’ DL 5 s 41 sh W) 1ok K B 2 SL R
A5, BHINZL (750 mg/m® ) ShIFEAE IR BRI 14 d W
SN NIRRT B WA 3 DL R 2B A K- S5 48 bR

PRI TEH . TEARIS AT, D4 0 & e 25 6 K
SV 2T W N B 1) R R TE A FH R L
7380 mg/m’ (4 h/d) , FEREWA 750 mg/m’ H#
AP E T, iR B ALT 7KF 71, #E Bl BUN
IR Tt e SRR IR A HE T v, L BEAG: # TFEA
JF 210 BT ek Jie R B 42, DR 0 26 0 O T 2 A
HEEEG T, AR5 RN % TN 4
PR 2 E R A SR AL T A (1 2 28
SR o E MR R R O M R A 5%
B ICHRAGE P R W 2 s R, 2
WA (LU B TS SR XS B R AR N S 3
Az HAYT RSO SR PR I A3 A Iz N B
Yrze IR (K ) 808 RS (4 R AR
JEBIRIK 95% , AR R IR0 KR 2 tk&n
LDy, ( mg/kg): Mt 11.6, M 24.6 - 41.6"7" | Fi¢
GB15670 — 1995 Jl a2 | {7 4k (o 25 )8 & %, 1M TR AT
DASEP A D R R 250 R B2 A LCs, (WA 4 h)
}3690(2710 —=5010) mg/m’ , J@AKTE, A7 SCHRIR
(L35 69 )
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