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Abstract: The acute and accumulation toxicities of imidacloprid on Japanese quail were determined by oral way or feeding exposure method,

and the sub—chronic toxicological effects of imidacloprid were also evaluated according to the blood biochemical indicators. The results

showed that the LDy, of oral acute toxicity was 30.25 mg-kg™ bw, it belongs to high toxicity grade. The dietary L.Cs, was 1 455.11 mg-kg™

feed and the toxicity level is low grade. The cumulative coefficient(K) was greater than 5, which belongs to a low—grade accumulation. At

the later of sub—chronic toxicity period, the weight and food consumption were significantly reduced with the treatment of the middle and

high concentration. The serum creatinine and uric acid of blood serum biochemical parameters were significantly increased compared with

the control group. The liver organ coefficient of the treated quail with the high concentration was higher than the control group(P<0.01).

The maximum no—effect level (MNEL ) of imidacloprid on Japanese quail was 29.10 mg-kg™ feed, and the minimum effect level (MEL) was

more than 72.76 mg- kg™ feed. The main target organ of imidacloprid on the Japanese quail was liver and it was also harmful to kidney in a

certain extent.
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A RN SRR IR 2L Bl ) B A R B A W i EE
RO S s E AL E N AN E A A DR E . AR
SCEEUMISY TN R ) SO AR M R AR R R L 2
FH 95%nik k) 25 7E 30.25 mg-kg™ o T ICH 2L
SEARNE R, ME i SD K BRI 2 P (90 d) 28 F1 I AR (1)
e R TCAVE R4 R 7.56 .6.93 mg-kg'-d™'. 3B
AAERSR ] 2 A= NSRRI, DU T oo R
A VRIS SRR BRI IFAE T P, 4
SR mE AR . AR 1Y LCs 48 h fH 5 F N
50.4.138.8 mg- L™, B PE 45 G OM I3 5 X 5 42 FTH AR
1 LCso 48 h {H 43514 0.36 mg kg™ 24 .34.8 wg L7,
BV IO E R o ML A IO R AR A Rk 22
B AR 2= 25 S e P B IAE DG . BT, TR EA X
bt K AT 5 2 () B PR BT R A 2 DL [ A 1 SR
RIBIIARATE R KGR 43 AME o A SCGE X
2R B iR M R B R R SO T B
PRI SY , B EIE— 20 e AR Rtk o P ¢
A B R ) A0 B3 BN, B I A 24 1 R 5 g
PR SR AR

| RS

1.1 ##l

HERAY . HAGSES(Coturnix japonica) : RFE(100+
10)g,30 H i, [FIHLIEAL , (e 6 Uk, 0T 5% 4 EL o
S FEEEAT IR A

2537 : 95% ik, 1wk (Imidacloprid ) J51 2% , 111 4545 B¢
B AL Tl A PR Rl AL, 43 7k 7 31 344, i
5 15 2 BRI TR s B IERE , KM BIUR AR Rk A BR
ool BRAE RIS R Ak b iR 24 0 TR 209 R0
A, FLARTIN T 5 1 FRIBOE HUR R 245 21.05 g, i ACT
FL 34#2.00 g B EL 0.10 g, 25 1R KA 2 2] 100 g, 70
FENLOFES 1.5 he BIFIRGEIN T 77k FREUT 3L 344
2.00 g HJEE 0.10 g, ZEIR/K A2 2 100 g, WP EEHLIE
% 1.5 h,

{4 : Liasys A 8440 (EKH] AMS 24
Al), ANZ—HTFRY (LR MEAR AR,
0.1~1 mL B #i#s (15[ Eppendorf /A7) ),

T Ak SHe Y K 2H B - R OK (59% ) K (36% ) il
TRAR (5% )B5)JE ke, LR BUAL . TRk, b K
Bk B2 AL, ROk R E AR 3K
1.2 Hik
1.2.1 2wttt

S M (M2 A 25 R 5% 2 4 F A 1 56 o T )1

USEPA™ 2 OECD™ I AHICHEN] , i 1 TUPAC ([ Praf
K55 FHAR 22 I G2 ) B0t 2 A v bk PR R 55 288 1 21
PEZE VPR R T 10052 30 AR A 3 0 114 225 SR
EIE R I 9 7 & S 20,2458 .30.25,37.25 .45.75
mg-kg” bw, FZH 10 K5 [#EREX-F,30 Hig, K&
(100+10)g], FF15£75 [ X0F BRI BRI B, (38R A —
WYL DB, AR 25001 T 8 e
Fi g 100 g (RE ARSI HEZY 1 mL 0P, %22 7 d MG
55 A S RFET- S hERREIR . I AE (2542) CHIE
HRFR A T AT, 0 500 FH S i FE T, X
BRI T5E T THE I LDso (8 B 90
1.2.2 S E kA ne

2 B Ak 2 A 25 1 B 48 4 TE A 3 56 o ) )11
USEPA™ Jz OECD™ A SCHEN] , 3 2 TUPAC([E Praf
K5 0 AL 22156 B 23 ) B R A iRt HbonT 5 28 10 2
PRI R EEPE B , TR AT TS5 50 5 AR A I 114 235 SR
EIE IR I 1 Mk R 500,825 .1 361.25 .2 246.06 .
3706 mg - kg g, T AT KT BRI RN X6 IR, 25 F )
o) WL T DR, B R X ) MR A — e 8 B ) g ]
BE BN EE 10 H SRR, 30 H g, /R H (1004
10)g]o WA 2457 F e AT EA TR, 3G i) ) A
8 d, {5 d MM 25 ARt (CBUR LD ), J5 3 d fA] i IE
Wkl RIRAE(25+2) CHIEH BT A R T,
SEGC SRS FH 5 1 P B R AT T O o 1 4
W1k 8 d, U187 8 d Bt THEH LCs (HIFHIE B
PEER
1.2.3 EHEMERR

R AR B AR R BN, B Sh W R o)
FIMERERTA , A4S 10 KL L4 d 1 L5 1 G
254k 0.1 % LDsy, LUS S AR 25 AR IR $# 1.5
R H RN AT — s kR R
FH5REIAE] 5.0 £i5 LDs A E IR, IEERRL
RIS BAARSRAE Hy  BEHLPEIE 30 H S AEEE 15 Uk (1K) M |
R4 10 H RSB  Fedk 1 s R, U
4dN—W, RAESL OB YR, DL 1 mL
Z/100 g bw FIFRIELS 24 o [ 38 24 11X HECR By 75
XTHRZL, LA 100 g bw ImL 357K (8% B R G000 1)
PR B AR ) AR & RS PR AR o - K<L A
B a1 <SKSB AR ER3<KS AP EEML K=
R SE ¥ AW S 1l LS Fawedop il [EOF- Acs o

EBRIO=1Pe)

AP LDso(n) g 22 YR e at il (A AR Wy i B~ Xt T
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Table 1 Doses of periodic increasing administrating

YL [A)/d 1~4 5~8  9~12 13~16 17~20 21~24 25-~28

HHYENE 0.1 0.15 022 034 050 075 1.12
4d 2FxE 04 06 090 136 2.00 3.00 448
ZRENR 04 1.0 190 326 526 826 1274

A A2 PE R LDs S B
Note: With LDy of acute toxicity as unit.

it BRI s LDo( 1) i g A= A8 1= — 2 AT )
I

PeF IR, BER 4 d BRI SR E AE Tt
05k BRMEE S AN A7 R SET- B FEER

R gE s (RBBET-Hol s —F) R 2 D)
IR A A A3 B S 7 AT 08 25 3R A A e A S A
H A0 5E Jr vk B R 5 L G i (AST) -3 R 1k |
AR (ALT) -3 % 1k B IHZT R (TBIL)-FL iR £k
S R A (TP) - XU48 IR i s R il (ALP ) —
R oy AEBEEEKEE (GCT) - R, JRER
(UREA ) -k i 25 7 3 330 PRIR (UA ) - PR R il L €2
% M ALEF(CREA ) -9 BRER A, X A A7 1 49 29 F
Frfn] Boes B SRR IR RS R
BN

iz 7= R 1009
1.2.4 PP i e

KR I S IRENLSY Jy 5 41, FF4H 20 H, M A
Ao AR P 3 NIRIELL, B2 S R AR
LCso {8 , BRI 2 LCs 1 1/50.,1/20 A1 1/5, B
29.10.72.76 .291.02 mg ke, FFR AR YL,
FESE 90 AP, Fy ks 16T REF B 56 AR, 25 1 0k e
PELIE ARk, B ot R A — s v B B 5 A )
e, H A4 PR R Y vk ELL,

PR E AR 15 d FRm il Sk E . Bt
05 BERMEL S AN A58 SET- B FEAEIR
PGB ARG, I RE MR AL HE B (R AR TR AR B A 5
e, W) 1.2.3 FR BRI ), X I A A7 T 69 25 R T A
LI B SRR IR AR RS R AR
P A TR 25 2 | I AR 245 18 1 26 11 B e K TG
VR R/ VA 1R
1.2.5 $lis ot

PRI T A A R SPSS 17.0 3R UEF 54347,
FVEHT IR 2R N 7 22437 (One—Way ANOVA)
1k, 28 iR A /N B35 22 {5 (Dunnett )75

2 HBRENH

2.1 MR H AR REZOFHAE

YL 20 min J5, b HOGR) Dy 30.25.37.25,
45.75 mg-kg™ o IO Y 55 TR GHRE T 2], LA A2 B LS
T AR T RE, 2 h IR SR TR AR B Sk
PRIEAM XL, 5~6 h J5 , A7 TS 85 1 h s AR A Fir e
fif, WK IRE ROK . HEE A 20.20.58 mg -
kg™ Y Y BE TORE R EE P B B PATIR RO
BHORRIIEIR , 8 h J5 BEAIKIZ I o 25 FURI B 7 X
HE 2 89 55 AT o] 536 S

It bk S P22 D IR RS S SE TR AR 2. 3%
L] A5 R RIIFE T G W FE S IR ARG . ARl
TIGZE A, Wk Bk LDso 24 30.25 mg kg™ jhao FHE
SR TER 3 FRUE - LDs>500 a.l.mg* kg_l M\Eﬂ‘jﬂﬁ% R
50 a.i.mg kg™ pp<LD5<500 a.i.mg-ke™ N H 5,10
aimg-kg™ j5<LDs <50 a.i.mg-kg™ s N E 5, LDy <
10 a.img-kg™ s AR o Hk HOHOS H ASHE 325 14 SpE 2

FIEEE A R o

®2 MARMAME OSSN B ARSI TH
Table 2 Deaths of Japanese quail in imidacloprid acute

oral toxicity test

TR

P T (S L

/mg-kg'bw  HEUH 0 1d 2d 3d 4d 5d 6d 7d
25 IR 10 o 0 0 0 0 0 0 O
BliFxs iR 10 0o 0 0 O 0 0O 0 O
20 10 11 1 1 111
24.58 10 2 4 4 4 4 4 4 4
30.25 10 4 5 5 5 5 5 5 5
37.25 10 6 6 6 6 6 6 6 6
4575 10 8 9 9 9 9 9 9 9

2.2 M HEXT B AESEE A SR IR S R I

ISR, YR TTIR S 1Y AT 24 h MRS IT
WA HIIET S 2 d J5 e d Y RN 1
FIFf K22 EER) P EEAEIR o 3706 mg kg™ e AL
PRAGES S S INAE T, S d Yeag s i, Yeip iy 38 1y
FET AR, ARG R IR B IR, 5
JUrE Z AR LG IR B i TR, BT

it s bk M AR M R A S SR T LR 3, %
ZEMEE 8 d, R4 L, ik HUbk Y LCs 2 1 455.11
mg kg sy X8 L BIEREMER] SR : 1L.C5>1000 a.i.
mg kg™ AEEE, 500 a.img kg™ 1u<LCs <1000 a.i.
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Table 3 Deaths of Japanese quail in imidacloprid dietary

toxicity test

xS MHEMERFELE A ABBHEETL
Table 5 Body weight of Japanese quail in imidacloprid

cumulative toxicity test

WepE/  AbERAb ] (d)/FET R () M a/d 23 % B/ g BRI /g it ek /g
mg-kg feed BH/H 0 1d 2d 3d 4d 5d 6d 7d 8d 1 103.15+4.91 100.95+7.98 99.50+6.44

23 0 10 00 0 0 0 0 0 0 0 5 106.15+6.76 102.35+8.44  98.00+10.12
ERaR: 10 00 0 0 0 0 0 0 O 9 108.10£10.16  107.55+12.04 93.75+8.27

500 10 o 0o o0 1 1 1 1 1 |1 13 113.50+5.48 110.80£9.34  94.70+11.04

825 10 o 0 1 1 3 3 3 3 3 17 1151521092 109.15+12.19  98.35£17.05
1361.25 10 00 2 3 5 5 5 5 5 20 120.75+14.82  119.60+16.04  98.00+17.92
2 246.06 10 0 0 4 4 7 71 7 71 1

3706 10 0o 1 5 7 8 8 8 8 8 25+

mg kg™ i A HEE, 50 aimg kg™ 4 <LCs <500 a.i.
me ke u M EE, LCo=<50 a.i.mg kg™ sy MhIHE. M
b5 55 1Y) S AR R AR
2.3 MmN B ARSI ER S AN
2.3.1 PEEER SETE AR E AR R AR AL
PRI IR IS BT 3 R0, 9859 HR I R il
HEEREIR : FTHR CPIB Ry AR R RE A AT,
55 4 JR B3 R I R rh BEREAR - T T Sk
D VR IREFIPOK TRE. 265 5 B, 8555 h gk
I, B ORERR LA A v B AR Y
FFHPET- (% 4),

R4 MERMERSEREE B AL TH
Table 4 Deaths of Japanese quail in imidacloprid cumulative

toxicity test

T HU R
QbR
1~4 d 5~8 d 9~12d  13~16d 17~20d
25 AN HE 0 0 0 0 0
BhsRI e 0 0 0 0 0
I H ok 0 0 0 1 10

PRI S A AR A R R 5. YT
URETHT S d N, BT AT LS 38 - PR EE AT g I, 1
BB 5~13 d PN, Jerples R B R 56 13 d i,
F TSRS 245 AR 24 3, AR EAT el 7o 25 17~
20 d, iy FHER T 255000, B ORI R LT 2 ) 22 A 5
BBt AEE S AT A X
[A], 25 AN B2 e a0 (R T (A L TS

B 1 g s A B s s 2 e Ry
T ATRE SR AR R TR IREAT G . Yl
FHHT 3 WIFE R R NI, S 3 W HRFE R AR
FE— €K fHE N5 1 I ROAE R, BRI IR

o= X - BRI A itk Rk

20F
ol
i

i}
&t 10k
b
5.
T
R 1)/ 49

1 R ERFERE T BABBHEHRERE
Figure 1 The average food consumption of Japanese quail in

imidacloprid cumulative toxicity test

Hzs xRl pe AR bt S8, e TR B
T+, SRR e AE— 2 K o AR ], Yedp 2 5 B
FXF B RE B R /N T25 Pk R 2 6 2 I it bk
AR5 (0 T Ak B FE A T, A AT REXT
R4 A BV R
232 FEIENIRARL

RIGLE G, XA RS T R G AR R B,
YL EE 50 15 2% (6 RS 55 A Lo B AR BH S8 7598 , JTFE
SR O % S A s Atk s BRI G, 52
FURANANEE JEMRA— , i e B L B S 5 % A8 A
k28 R A LS LR 6, Yo 28 1) &R RS
25 PN IRE G T2 F R R M2 R (P>0.01).,
2.3.3 IR A AL B

& TR 0 60 5 19 L A L e T 25 SR L 3k
7, YL BERSES Y ALT ALP 1 UA 5725 PN IREH7E S 1
2 P AEAERNL D M 22 5 (P<0.01), Hivb : ALT UA {
WETE ALP B FEAG;  BhFAIet BRZE AN 2S () R
A FL AR bR G P22 57 (P>0.01) , Ui A% 3941k
FabRH ALT ALP 1 UA (#3594 K /N5 0t kb 4L
lELA — A
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Table 6 Organ coefficient of Japanese quail in imidacloprid

cumulative toxicity test

iE a7 25 [0 B/ % BT IR /% Nt K/ %%
L 0.867+0.114 0.8360.141 0.820+0.892
JiT 2.988+0.739 3.083+0.697 3.525+0.670
Jig 0.07120.017 0.0890.009 0.0650.010
fit 0.860+0.197 0.964£0.145 0.812+0.179

(=3 0.76620.165 0.720+0.143 0.666=0.118
=y, 5.262+0.378 5.0010.471 4.863+0.384

234 BERAE

Zid iR B s, UM LEs 13 d mhE Y
HBAET- (R 4), B HEZS i 0.34 1 LDy F7I 4L, 72
55 20 d IpfE EERS FS S0 T AL — 2 I B R
KR 524 MU 2 R ME PR AR, ik B H A4
BB RE M.
2.4 MR H A A g ARSI
24.1 HPEEAEIR

B 1N, Qe gl 28 o] b RpEk, T
FJORIER  JOAET R s 165 2 A, v ik

TR B MRS IS R T R 532 15
W, 7 7 B 5 MR RS 5S  BUP B T s>
Sk Gz s RIFRIAEIR . S 3 A Bl el
PREMRTT UGS (FAE IR IR HOK TR, ML, 5
L B A PRAT H BN ISET-BUGR . G , W75l
G SRR EIER T T e S B R R CIEZ S R NS
242 PR AH AR

A1 8 LR n] UL, TEIXI I (2~4 i), Jeap g1l
FEFER RS 2 OO IR ZEA G I i b S
(6~13 J), HerpZHfmre BT = AXT I,
AR S AR R IR T b R IR
i [Al YRR R N MRS R AR B R AR T
BRI IR B 5 2 O IR 22 A

H12¢ 9 Z5 SR AT UL, NS 6 JRI T i, ve Vi 3 201 1 16
FYRHE bSO IRZH B R TR 55 6~13 J& B 5
WE 2 A IRAEGE i o B A i v 2 5, o
8~10 JEIMEMERY 39 52 I BRTE G T EAATEN B35
P2 5 s v AT VA JSE % 2 R I R0 X B 2 2 K
52 A IRA ST EES AR E(P>0.01),
2.4.3 FEGVE NS R

&7 WMREMERSEAE B AEBEZ MR ELE

Table 7 Blood biochemistry of Japanese quail in imidacloprid cumulative toxicity test

e AL
AST/U-L'  ALT/U-L" TBIL/wmol-L' TP/g-L’ ALP/U-L" GGT/U-L"' UREA/mmol-L"  UA/pmol-L" CREA/pmol-L"
ZSHXHE 261.12+78.79  1.88+£0.58  21.53£13.01 32.78+8.25 1 918.67+£512.94 3.63+0.95 1.00+0.23 153.83+37.66  75.33+26.42
BOFIXTHR 273.42456.40 2.47+£0.43  28.77+5.48 28.53+2.27 1 891.53+£358.58 4.12+0.87 0.80+0.22 163.88+64.47  84.68+19.45
MR 258.20+58.05 6.07+0.63 *  26.78+8.56  29.02+4.82 931.38+171.52 * 3.32+0.59 1.22+0.31  660.77+168.73 * 96.97+18.59

TE AL FRLE 53] 5 28 O BRAH LAY Dunnett (—#G5 (2-sided ) 5 ZR7E P<0.01 K- FAFTERL 8 22 5 o

Note : Dunnett t—test compared the treated groups against CK; * Significant difference at the 0.01 level.

& 8 WL S MR

HABBHEYRERE

Table 8 The average food consumption of Japanese quail in imidacloprid sub—chronic toxicity test

. WU%“/ e it/ge H-d?
mg kg™ feed 2 J# 4 6 J 8 J 10 J& 12 J& 13 J&
i3 25 PN R 20.66 22.08 22.32 23.12 24.49 24.85 24.85
Bl e 23.93 22.44 22.16 23.54 2285 19.73 22.99
29.10 22.30 20.18 20.01 2245 20.41 21.59 21.63
72.76 20.45 21.19 18.68 20.00 18.53 19.85 19.71
291.02 20.69 20.70 18.00 18.18 16.57 16.22 16.47
i ESEROR 22.05 22.99 24.50 23.64 25.70 25.44 25.96
Byt 20.91 24.83 21.80 22.61 24.86 23.70 23.55
29.10 22.10 22.64 23.37 23.34 2333 21.68 22.60
72.76 21.40 2276 21.63 20.69 20.93 22.81 22.67
291.02 21.02 20.94 19.75 17.12 18.97 19.50 18.50
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IRIREE WG, XA TG RS S T T R G, 45 2R
RIL, P AGHR B G B 2 A 3 A5 R AN 2 0 B R
R IR PRI AT D, e 2R 2 e AR | v e P L i 2 ) 2 S
JH R B €, W R S B X T A
FRESERI R 10, Forb v B4 I e 28 R 20
2 AR RRFEGE T2 A e 2 25 5 (P>0.01) , Hoy
s O OG22 5, 9025 40 BriA ok S 2 it
LNIDEE Y Y=
2.4.4 IR ARSI

1 RN, MM Rk AN A Y
TBIL . UA 1 CREA 575 (X BEFE G 1124 AF e 2
HES MEMEES R R AL L Y ALT \UREA (UA

Ml CREA 575 FIXRE G122 DAFE i 35 25 5
(P<0.01). FrA KA f i rh , Yo g 248 55 1 AST
TP ALP .GGT 575 X RTEGE T R B E 2R
ZEAATHT, UA il CREA (13 1 R /N5 i o ok ) v i
HLHI AT B RAH S

3 it

SR FESEMIFFE T Atk B R R SRR,
XK B ZE S REE S 22 B Bt I P 3% s A1 25
Jeo Yerg)n R R BERAEIR IO IS, i B
W e I RNEAEAR o AT R 225 10 ] I A
I AR E Y AT Qe RE AL L, BERS AR A s AU {3

RO MEARMIFIE SN A ABAEET L

Table 9 Body weight of Japanese quail in imidacloprid sub—chronic toxicity test

o W/ g
mg- kg™ feed 2 JH 4 JH 8 J# 10 J# 12 13
T EyEpoyi 99.02+3.41 96.70+2.57 100.83+2.51 108.37+7.11 123.55+4.43 126.57+11.72  131.70+13.66
Bl %t iR 102.33+3.14 98.35+2.37 107.87+5.22 105.21+£12.92 118.71£9.22 120.31£10.44  129.24+12.52
29.10 99.25+£10.92 97.54£10.60  112.51+11.12 113.37+7.73 112.79+10.72  119.31+8.34 125.71£11.09
72.76 97.21+5.63 101.24+6.87 100.50+7.54 104.80+9.72 107.51£7.90  111.83£11.76  116.81+12.85
291.02 98.77+11.64 84.87+8.83 78.20+£7.27* 80.51+8.37*  85.74x11.86* 91.31x14.41*  100.51+9.30*
i3 EPoyi 109.80+10.51  113.30+£15.10 121.21x16.24  126.50+16.71 131.04+8.12 129.50£19.52  139.87+11.13
7% AR 111.32+10.63  108.24+15.37  119.31+£16.77  122.04+18.67 123.81+6.87 130.51£12.96  131.25+13.54
29.10 110.2+10.3 116.22+16.80  108.50+14.16  120.72+12.64  125.72+22.96  127.01+15.12  133.36+15.01
72.76 104.71£9.34  109.59+£11.45 109.74+11.72  116.29+£15.83  126.34+17.16  128.24x15.73 128.54+8.23
291.02 103.24+5.50 95.24+10.43 96.30+8.11 93.51+£11.78*%  93.71+10.90*  115.07+17.81  121.71£15.26

1 AL FRZE 43 5] 525 6 IR A LG Dunnett (—46:56 (2—sided ) ; * F/R7E P<0.01 /K FAFFEN B 225

Note : Dunnett i—test compared the treated groups against CK; * Significant difference at the 0.01 level.

R 10 Mt AP IS M S 10 B ARSI RS R MLt

Table 10 Organ coefficient of Japanese quail in imidacloprid sub—chronic toxicity test

o wIE VR RE
/mg-kg™ feed L i it Jits =} 2
T EEpai 0.876+0.198 1.650+0.524 0.072+0.012 0.921+0.291 0.561+0.059 4.900+0.607
BliFxs e 0.915+0.096 1.846+0.581 0.083+0.019 1.121+0.241 0.627+0.170 4.829+0.576
29.10 0.835+0.144 2.038+0.695 0.076+0.011 0.999+0.375 0.753+0.199 5.113+0.517
72.76 0.944+0.197 2.373+0.287 0.085+0.013 0.915+0.299 0.795+0.161 4.672+0.389
291.02 0.859+0.198 3.455+0.642 * 0.077+0.016 0.855+0.137 0.608+0.207 4.943+0.461
hfE 25 N R 0.896+0.240 2.415+1.066 0.078+0.021 1.117+0.290 0.689+0.213 —
BliFxs He 0.909+0.182 2.471+1.258 0.067+0.018 1.269+0.134 0.786+0.223 —
29.10 0.782+0.164 3.363+0.641 0.075+0.017 0.746+0.257 0.775+0.197 —
72.76 1.007+0.094 3.822+1.138 0.083+0.014 1.187+0.255 0.640+0.183 —
291.02 0.785+0.223 4.039+0.578 * 0.071+0.014 1.006+0.241 0.638+0.197 —

T AN FRZE 43 ) 55 4% 1 6 HRAH HE A Dunnett (—f656 (2-sided ) ;% 267878 P<0.01 /K FAFAENR B 5255,

Note: Dunnett (—test compared the treated groups against CK; * Significant difference at the 0.01 level.
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Table 11 Blood biochemistry of Japanese quail in imidacloprid sub—chronic toxicity test

T AL
mg-kg” feed  AST/U-L7'  ALT/U-L™ TBIL/pmol-L™" TP/g-L™ ALP/U-L™ GGT/U-L™" UREA/mmol-L" UA/pmol-L™" CREA/pmol L™
i ZSENTHE 343.18+41.47 1.91£0.34  22.08+6.55 30.40+6.69 1782.19+144.48 3.91+1.34 1.04+0.13 153.85+32.99  56.33+7.26
BOFIXTRR 299.76£36.41 1.87+0.35 26.12+3.71  33.09+8.97 1534.92+346.49 3.39+0.77 1.00+0.25 163.98+58.83  58.77+10.75
29.10 330.54+41.09 2.01+£0.39  28.79+4.80 29.79+4.54 1832.74+199.41 3.33+1.40 0.92+0.12 174.03+58.32  75.65+20.25
72.76 324.02+39.94 2.10+0.26 34.41+4.54* 20.34+3.56 1499.94+246.85 3.51+1.08 0.96+0.24  207.00£31.91* 78.13+22.35%
291.02 290.72+£37.86 2.22+0.19 45.58+9.58* 21.62+4.65 1403.70+380.55 4.02+1.25 0.89+0.23  232.56+26.26* 81.81+11.18*
i3 ZSEXTHE 328.51£49.59 1.82+0.27  35.12+4.91 32.60+8.13 2627.71+357.23 3.94x1.56 1.33+0.13 168.45+48.21  93.09+11.99
BOFIXTRE 335.45£62.77 1.87+0.30  28.89+£5.66 28.43+7.30 2597.46+294.06 3.78+1.37 1.12+0.20  195.80+45.12  84.52+23.37
29.10 294.24+78.45 2.28+0.51 24.21+6.15 33.17+6.30 2809.16+442.15 4.10+1.02 1.20+0.21  226.23+32.95 90.18+19.90
72.76 304.62+86.61 2.21+0.23 31.03+10.56 22.13+4.09 2730.00+£313.76 3.81x1.24 1.01£0.29  245.57+38.25*% 101.43+8.82 *
291.02 305.24+£65.46 2.61+0.44%  26.55+5.10 21.79+3.65 2380.61+£354.95 3.85+1.37  0.88+0.13* 257.15+£30.43* 137.51+10.69*

T AL FRAL 450545 (X BEAR EL % Dunnett (46756 (2—sided ) ; % : /R AE P<0.01 K- FAF7ERY 5 22 5

Note : Dunnett t—test compared the treated groups against CK;* : Significant difference at the 0.01 level.

AEITE AR AP 2550 9 07 2l i g A
SRREREIR A G , SR — G Hiif HA#
AER T vk . TE s NEErEEe 8958 10 T EEE
R B R T L) By PR A ] | ST R
15, RSET B FS IR A Btk 15 5 24 h R oS540
T2 RS R MRV IR P, AT 2 d WSS IF R I B
PETC, FURRBUI IR NG 22 BE Ho i AEIR , SR
BRI, Je R4 S T Y R I, R R T R
FATINNy , bk 2E 5 T2 =T I R — 2
5 o 245590 1) RS AN ), 28 A PN 7 B )
Az, RS RE e R 22 R S R AT ; —
s TR ANUR IR AR, 2550 7E AN 5953
A SO JEE AN]SR R B REE G, 7 AR I wE
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PREJE S A 26 B AR UL MLRE AU Rt i
PRI 2 B g SN ZR SPGB IR AR AL 55 24
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NREIE LTt Z TR oo 95 ) e R A A A 1)
AR o AT 0 b R RO 5 25 A AR R B K>S,
JE TRAEE. WIS 7ERE BRI T,
B3 ] LId i [ B 42 R FOR S R B R R AR
b HEEITEARN RO TR R 65 B B AU
REJIAT, A S E B HA D A RETHAE B AR N 1987
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SR 18 V1 2H U B A I rh 2 B, AT

—EFEE I B 5, 1A 2 bR 1
BLVEFIREER T o WP o B B e AR v | T A
K, FEIH Nk OGBS I T Rt A — e RT3 o

LR B ML P R (1) B B2 B 40, 3R
B2 (78 A ] Bl S 200 Y 2R A 40 B SR R A R
(AR A, o LY P A L A S ML A R bR B 1)
BLERRR, R BIRIS WT AL B P AR 22—, 4 STk
HRAE R 1 AR RS IR S5 Hh | i H R
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i R BEE AR PRI , YO R e 2 PR
20 B IR MRS G I YT 50k o A I HU T
HE P P 25 0 A B S A N IR B A1, X 5
R AR A MR FAEE SRR A P 5 2K 0 51
PR IR i 7 B — BT

4 Hig

AR 38 o) 28 RN P Ay =, AR5 1 itk bk
XPRG R EE R, IR T R AR F
BASRIHAN T« (1) HU ot H A9 25 1 2k 22 1
LDs 4 30.25 mg kg™ jp, APEMME LCs & 650 mg -
kg™ g, MRS (A A AR 25 P01 22 PP 1 v DU ) v AR
E RSP REPER 3 PR, nHk Hmbous 85 55 10 2k 28 1B
PEhy e, SRR S IR o (2) Mk bk H A4S
BB RRBCKSS, & TR ER (3)nkdumiox H A<
5% 35 1 e KOJC/E ) & (MNEL, Maximal No—Effect
Level) 47 29.10 mg-kg™ sy, /N VEIFI G (MEL,
Minimal Effect Level ) KT 72.76 mg-kg™ fxo (4)MEH
WA T H A5 38 1) 32 22 8 B A HE I, X 5 A
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