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FEE PR ICE— R S A0 1K A B AL F VN WK A B TS e A8 7m0 . DAET AR SO X 42 I T A0 AR R LB AR ML
SRR X LT ARAER I 4 WG R T AR N R IR R TG M AR R, 25 SRR I, EAL SRR TR AR R = AU IR 12 h X
e LC,, 7351 12.508 2. 478 F10.046 pg/L, fRHIE (0.05 we/L) EALREALFE 3 h F1 12 h DL & (% 8 pg/L) A
AR RALHE 48 b, TR ISCUAR PR FR IR 106 it 0 1 25 10 % R, R BAAS S D, R A 5 VR B 45 A BT i) 357 3 A B ka2l B 0. 125
pe/L F10.25 we/L #ESEIRALEE 12 h XRERBREGEA 5 S VR FISh , 25 AU MR 1 2 M2 1 Al 075 44 5 i) = 30538 T A 34 91 DR R i
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Toxicity of three pesticides and their effects on carboxylesterase activity of

Propsilocerus akamusi
FANG Guofei ”

The General Station of Forest Pest Control, State Forestry Administration, Shenyang 110034, China

Abstract; Chironomids are a globally-distributed family of insects that can serve as biological indicators of environmental
pollution. Pollution due to pesticide usage is of particular importance due to the heavy application of these chemicals. Three
routinely-applied insecticides, omethoate, chlorpyrifos, and cyhalothrin, were selected for our study to investigate their
toxicity against Propsilocerus akamusi and to determine their effects on carboxylesterase activity of 4th-instar larvae. After 12
h of exposure, the LCy, values of omethoate, chlorpyrifos and cyhalothrin were 12. 508, 2. 478, and 0. 046 pg/L,
respectively, indicating cyhalothrin has the highest level of toxicity to P. akamusi. The omethoate induced carboxylesterase
activity at 3 and 12 h post-application when P. akamusi was challenged with 0. 05 wg/L. When challenged with the higher
rates, 0.05, 0.125,0.25, 0.5, 1, 2 and 4 pg/L of omethoate, carboxylesterase activity was found to increase after 48 h.
In addition, carboxylesterase activity was inhibited at 24 h and 48 h for the 0. 05 pwg/L of omethoate while enzyme inhibition
was observed for the earlier time points of 3, 12 and 24 h for all doses tested. The inhibition carboxylesterase activity ranged
from 5. 149% —50.587% and 3.225% —36.403% under treatments with 0. 125, 0.25, 0.5, 1,2, 4, and 8 pg/L at 3
and 12 h, respectively. Overall, at 24 h, the inhibition of carboxylesterase activity by omethoate ranged from 20.441% —
48.523% . In comparison, when chlorpyrifos was applied with the concentration of 0.125, 0.25, 1, 2 and 4 pg/L, the
level of carboxylesterse was inhibited dramatically after 3 h treatment. This trend was also found at 12 h with the exception
of the lower concentrations of 0. 125 and 0.25 wg/L. Overall, the inhibition of carboxylesterase was found by the treatment
of chlorpyrifos with the concentration of 0. 125, 0.25, 1, 2 and 4 pg/L ranged from 14. 145% — 51.254% at 24 h and
9.772% —39.659% at 48 h. For the cyhalothrin test, carboxylesterase activity was inhibited by 0. 00625, 0.0125, 0.05,

E2TE . b EPBlE B 5 A A T B [ R 5 0 S P 4 (KF-2008-23) 5 M /RIETTRHE B35 A A& T34 (2010RFQXS055)
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0.25, and 1png/L of cyhalothrin treatments at 3, 12, 24, and 48 h. The magnitude of the inhibition caused by cyhalothrin
was found to be decreased following the cyhalothrin concentrations and treatment time. The differences in the
carboxylesterase activities caused by omethoate, chlorpyrifos, and cyhalothrin indicated different responses of P. akamust to
different dose and time of these insecticides. The poisoning symptoms also indicated differences between the three
insecticides tested. The symptoms of P. akamusi to omethoate and chlorpyrifos poisons in P. akamusi were overall
excitation followed by a loss of consciousness and ultimately death. The poisoning symptoms of P. akamusi to cyhalothrin,
however, showed an initial increase in activity followed by a period of inactivity, apparent recovery and finally death. These
results suggest that the carboxylesterase activity of chironomids can be used as a biochemical marker to monitor pesticide

pollution.

Key Words: chironomid; pesticide; carboxylesterase (CarE) ; toxicity; activity
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1.1 R &

ZTRRINFEML ( Propsilocerus akamusi Tokunaga) W H M3 /RIE R Z LS Ty, TENHRZEA 3 d B ARK
(pH 7.58 ;R4 6. 02 mg/L; SUAEJE 80 mg/L) ,/Kiid (25+1) °C, ARG SR, 4k 3d J5 Pkt et R/h—
) 4 W B HFIE
1.2 25 5l

40% FURARFLIM (CRER 25050 ) 48% B ALIEFLIM (7Y b 44« B 2 A ZRSE T B il FAE R ECA PR A
A]) ;5% — AT AERMELA (R A Im ), RSE T RS AR A AR ) ; [E#E B £k (Fast Blue B Salt)
W S Sigma A Al a-LERZERR («-NA) , % B2 HE G-250, 4- L% A (BSA) |, 4 [ [ 245 5 A1 4k 2215
FARRAFE],
1.3 PRI K B A P

TG T AT REME I AE o B A ORI TR R — 3 S RUAG g T 22 1R K 40 0 I B 8 MR BE A 2
DAZEIR/K A28 OO BE Rt /N — B4R 4 #8940 BUBCABRAT 50 mL 253 1932 B ERER | R AL 3 20 Sk
3AER T 12 h GGt eT 4k, AR il sh 32 BORERA S A SE T D fEet: R/ IN—30Y 4 #1343 4l d
SR 0.05.0. 125.0.25.0.5.1.2.4 .8 pe/L HALRHE;0.125.0.25.1.2 .4 pe/L BEFLEAT 0. 00625 .
0.0125.0.05.,0.25 1pg/L =3 FAGER 25 D, BRE AL HE 3 12 24 148 h J5 HURE , BEALPRIGE ik 19 40 1 20
3k ZRIBKIEYE , Y2 VR T —80°C VK AR Hf T8 11 5 75 st AR R TR R il 15 PR U
1.4 FRIRFERH ( Cark) iGN E

N 1.3 7 A BRAGFR I 4 34 B A 1 mL 0. 04 mol/L TV HyBERREh 22 vh i (pH 7.0) , UKIB 213,
4°C ,12000r/min 50> 15 min J5 BCE I, U85 RO HLEGR . B 0. 05 mL FRFIEHR ,2 mL 3x10 " mol/L a-NA
TR2), T 30°CAKIE PRI 15 min, IMA 1 mL R (1% [E % B $5:5% + e M ah;2:5) 20k i, T 600nm
P TIN5 SR e S R DL mg 2R 1505 min 49 A IS 40 19 94 B8 JK 8 ( nmol + min ™' mg ™ 2 AR ) R,
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2 HRS5H
2.1 3 P2 X HR I HEE )

AR RSN — AU B X R 4 14 FE AN 1 R AU SRR TS MR — SRS T
X412 h BAEHREE LCy, 43514 12,508 wg/L.2.478 pe/L F10.046 we/L, 5% 1 K/ MK IR R = S5 B35 TR
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F1 3WMRAGINEL4BHRSN
Table 1 Toxicity of tree pesticides applied to 4th-instar larval chironomids

257 LCs,(95% EAF X)) / (ng/L) %

RPN
Pesticide LCs,(95% Confidence interval) Slope+SE rfix
AR Omethoate 12.508 (10.564—14.881) 2.425+0.261 20.018
FEFEM Chlorpyrifos 2.478 (1.956—3.100) 2.292+0.265 23.510
=J S E 351 Cyhalothrin 0.046 (0.037—0.055) 4.427+0.565 22.090

2.2 3 PG XIREL CarE 1S PESZ A

SEUE AR SR X R SO PR R TR S M i A0 3% 2 BT, 0. 05—8 /L UK AR RAE T 48 h, XHRICiA PR
TR P ik 52 Wil s SRR — 30 SR Iy e — M — 28k . R RRAE B 3 b, BR 0. 05 g/ L A FRUR R T il 1% 4 1
R TR RIS SN AN LA v B A B TR IR i R 1 AT R B LR 5. 149% —50. 587 % ,
M R R B N 0.5 wg/L, EALRFALH 12 h REREGEHE 2S5 3 h 25480,0. 05 pe/L B AL SRR %}
FRIR TR 0175 3 80 14. 727 % | A B b B PR T I G PR YA X BE 4 %5 3. 225% —36. 403% , 11 il
RIFKIHE N 8 wg/L, 1 24 h ACPRAL R R S B IE PG T X BRI R 20. 4419% —48. 523% , A4k SR
FALFE 48 h B 8 g/ L XT R B TR RS PR I0 980/ A LA 2 15 5 PR IR TR s 1 15

x2 FUREIED4 B4 H CarE FiEHIT

Table 2 Effects of omethoate on carboxylesterase activity of 4th-larval chironomids

isf i) CarE 4% /1 Carboxyleasterase activity/ (nmol * min ™" mg ™" 2 4 i)
Time/h 0 pg/L. 0.05 pe/L. 0.125 pe/L 0.25 pe/l. 0.5 pg/L | pe/L 2 pe/lL 4 ug/l. 8 pe/L.

3 38.29+1.03bc  46.13+1.50a  36.32+1.30b  26.63+3.53ef 18.92+1.53g 23.65+1.94fg 31.23+1.50e 31.34+0.63de 26.44+1.01ef
12 68.46+0.63bc  78.55+1.42a  57.55£3.15de 51.70%5.20e  56.41+1.58e 68.33+4.83c  64.57+1.07cd 66.26=0.83c 43.540.32f
24 62.79+3.45a  49.95+0.94c¢  54.15£1.90bc 39.22+0.91d  35.41£2.33d 37.9420.09d  48.37+5.40c 47.36+0.42¢ 51.96+2.67¢c
48 30.76+1.56bc  34.02+5.08abc 39.68+6.35ab 40.44+0.50a  32.12+1.03abc 33.40+2.93abe 38.95+1.02abc 36.86+1.76abe  30.34+£3. 15¢

BRI AR RS ; [J— 47 AR R PR 22 57 .35 (P<0. 05)

SRR RAE AR, B S8 M0 4 550 4)y HLRR 1R 15 I 1) 52 M) 2 2 3R B 0 A AN 3 iz 0. 125—
4 wg/ LG SE A0 3 b XoF FR TR I 6 0% 1 X 2 B O 100 o), EL i 3 e R G 4 ) £ P 3 iR 0 ) RS A

R3 SRR 4 B4 H CarE FERE

Table 3 Effects of chlorpyrifos on carboxylesterase activity of 4th-larval chironomids

i 1] CarE i 71 Carboxyleasterase activity/ ( nmol - min™'mg™" 2 F9J5%)
Time/h 0 pg/L 0.125 wg/L 0.25 pg/L 1 pg/L 2 ng/L 4 pg/L
3 39.32+0.72a 37.60+1.03a 33.76+0.52b 28.86+2.37¢ 30.47+1.47be 27.85+0. 56¢
12 43.15+1.32b 46.34+0.05a 44.3220.45b 37.00+0.27¢ 33.29+0.56d 26.39+0. 35¢
24 36.72+0.31a 31.53+0.40b 30.09+0. 87b 24.09+1.58¢ 17.901.21d 19.76+0.97d

48 37.32+1.12a 33.68+0.95b 28.56+0.44c 20.55+2.50d 23.57=+1.36d 22.52+0.23d
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4.357%—29.156% , 0.125 pg/L F10.25 pg/L FEFEIEACTE 12 h XTHRFRBREGF IS FVE R Hm W (1—
4 we/L) TEACIRNT R FR WG REI0 VE PR 08 o AbFH 24 h FI 48 h, 4% 1 Ji 5 0 WK 400 1) R 1% 1 il 3% e, 40 ok 233
4351 14. 145% —51.254% F19.772% —39. 659% .

4 IR T =G E A BE X R IR TR B G PE R e, SRS IR AL BE 3 12 .24 h Rl 48 h,0. 00625—
1 g/ LR P A 3L 622 1 T e 06 P 12 LR REAEG , R A B0V P (L I 25 W 8 7 6 M0 R Ak LB 1] S22 < J000 1) 35 0
AN EE N

K4 ZGSEHEITEB 4 4 H CarE FHERI

Table 4 Effects of cyhalothrin on carboxylesterase activity of 4th-larval chironomids

i) CarE [LI%J) Carboxyleasterase activity/ ( nmol - min~'-mg ™" 2 4 [ )
Time/h 0 pe/l. 0.00625 pe/L. 0.0125 pg/l. 0.05 pe/LL 0.25 pe/L | pe/L
3 33.37+0.19a 29.44+2.21ab 28.83x1.94b 21.09+1.26¢ 21.46x1.66¢ 16.86+0. 13d
12 44.53+0.90a 37.21+1.58be 36.64+0.81¢ 39.71x1.11b 38.63+x1.11b 43.09+1.00a
24 39.31+1.39a 37.21+1.58a 35.42+3.39ab 34.40+2. 18ab 29.36+2.36b 33.98+2.36ab
48 48.96+2.23a 48.39+0.37ab 44.24+2.91bc 47.88+0.25abc 38.41+0.49d 43.86+0. 12¢
3 g

AR SO K BRAE TR A 25 — S AU TR X LT ANRE I 4 18 4 HURE T 3 T8 MLBE Ak 25 8 Ak SR SR 8 4T
W T 2 A DL A 2 (A 25 5, RS Ik 2 TAUA SR AR . X R R T AN AR 25 8 R4 FH A AR AN
] DA K R 2R A 5N [R) A2 2540 S BOR [R5 77, 28 BR 2 AR 254 HIH0 AR S T-H0 Na* I8 1 11 # 8 12, 51
ZA A2 BH, AT LB A 25 R AR SR 40 i 1o 22 2R S92 58 i b 2 W0k NEL B 75 il 0% 1, 5 | R 2 Ml A% 328 32 BHL T 2 3%
HFET, XFPEE ) 25 S R B 2 R R TP IR I SR SR SRR B AR LAk B S B A P S R I T R Ab
FUAIRAS 8 iz ) I M B2 VISR B G 5 X IR Bl 24y AR T R 12 A8 TE A Bk BRI, e RERR, B
L ARRGEARAET T — R 4 PR AL 385 A B R AT B S A 43 A R R, R RS T, A T
R FAIKF- o3 A 25 FRISCRE A, ASBIFFE I 58 1 ¥R IR 16 165 A 22 6T 3 PR 25 i i, SRR 8 T o/B 7K
fElG R B BEEG , 38 7K A A AR R IR (4 7K A, AF 92 110 RE 8 Bl AT DILBE S RN 4DL B L 45 IR 2k 25 ], (H
TR R B8 RS MEAFAE D R AN 2 URE S, KO RN PR AR AR AR KT IR 9 45 S 3% I A1k SR SR R R i
Tt 52 i A5 P R, ARV T 26 ) 2 58 B A P sF [ 350 R 075 5 22 T TG 0 015 398 0, 3t v R 2 A A R T 48
FEVEAR T2 A0 = S S F A R A IR DN, SR B RN = J 58 LA TG o R R T i 1) 4 P 3 B e 0 g 3k 5
St 104 2 TR TR T Yo A 24 (R R T AR TR SR 9120, 1 /L S8 A SR AL B 3 h 1 48 h X2 TR TG il 411 7l 5243 31
g 38.247% F1-8.592% ;1 wg/L FEACWALEFE 3 h F1 48 h XiF FR 1R 16 B0 1) 28 49 5]l 26. 598% Fil 44. 9449 ;
lpg/L =G F A ERALIE 3 148 h X FRIR IR M 1 ] 25853 511 A 49. 486 % F1 10. 418% , T A7 WHFE B R IR R I
WAL 5 A AU | 23 R G UL 5k s A TR R A XA 2 A e R L % EE B AR TR A
PR 2 P i il a5 7 AR A M R G W] TR AG 2 8 M= A TR 25 A B R bR AR SONAE k2R bR R
T TR T 1 0 BT A AL 1l R 2 1 A 245 5% JHL 52 M 807 17T AT G 5 PRI K- 5 mi) LA B ol At B 22 A ) Ak 2 i
(. AAE R P4S0 A HIK SRS I ) s A SR A SRR
Bt : BOARAUAROL R A BRAR O 7 B B A I B 243 S SRR il HURI S 50 1948 5
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