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Effects of the Molting-Hormone Mimetid Insecticide Tebufenozide
on Chironomus riparius Larvae
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Abstract - We investigated the effects of molting-hormone insecticide tebufenozide on
D7 (the day of hatching from egg) larvae of the midge Chironomus riparius in growth
developments. D7 instar larvae were exposed test concentrations were chosen control,
10 ug L1, 30 ug LY, 60 ug Lt and 100 ug L' of tebufenozide. In general, dead larvae
showed 16% on the next day after insecticide treatments (D12), and observed 44% from
D12 to D16 in this exposed days. Dead larvae of C. riparius was abruptly increased on
D12 and also continuously increased along the days in 10 ug L-! treatments. The con-
verged day was from D12 to D16 at more 30 ug L-! treatments in this study. Therefore,
dead larvae obviously increased along these concentrations of tebufenozide. In control
condition, 78% of the test individuals have grown the pupae. But the larvae have devel-
oped the pupa stage from 5% to 17% of the test organism in 10 ug L™! and 30 ug L-! treat-
ments. And 75% of the test individuals was arrived the adult through the molting pro-
cess in control condition. While the other condition was rarely observed the adult. Usu-
ally, the emerged period of the test individuals was gathered the D26-D29 in control.
The dead pupa showed from D19 to D20 in 30 ug L-! treatments, D32 in control and D33
in 10 ug L! treatments. The observed periods of dead pupa were D32-D34 in control
and D33-D37 in 10 ug L' treatments. Consequently, due to molting hormone disruption,
development of midge was postponed relatively low concentration such as 10 ug L-!
treatments of tebufenozide.
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s sHitell 271 = Av|Hez AEIHHA AE
&% v d=HA o A fsEEe] A
oA FA7} B Ao] ofEt Azks} FE &
2E F5E EATIH TIsE ZBATE Aoz B
T FdA 8] 22t (endocrine disruption) A7} §-
5] oo} (Colborn et al. 1993; Umweltbundesamt 1995;
Ankley et al. 1998). WelA] o] HFEA =29 3}
ol MAERE B AMAPES FAE BeEe F
< AZAE]l E & T Aotk ofn A Aol
AMe MR AR gl B Hio
(Minshall and Peterson 1985; Hellawell 1986). =& 7}
F 3349 398 9T SHAT B4 ol Tl
Ak B3 BB AT AFE Dok A PA
WA o)FolA dANH Aoz @d wad 24
o] 7lebkE A E ol =EH Zh7bf (crustacean)ol] T
3l A7} o] F oA} (Baldwin ef al. 1997; Depledge
and Billinghurst 1999; LeBlanc and McLachlan 2000).
dA) A Bole Yesle Aew FAEE 24
2 e AFBA, B4R, S5 FEF, Dol A
F, A A o= 27 (phytoestrogen) 52| T2 FA}
E7A, Diethylstilbestrol (DES)3} 7-& A kE Lo
B3 HHA(FH3A AT,

ZEAHA W SF mHEA- dE A7 ojHEE
chekst AEel At WEelme] S Fristr] o
Hebe A 2ol geFdt 3hEa B8 &5 U9
E Aot ety 2 dAFfelMe §AtlA o A
deom 7 Bl s Az g AeHal fFlM 7]
Zoll A&t A7t & e & tebufenozide (RH5992)
E AAsger ASAQl tebufenozidet: 5'dobA] o2
WAt ARSE™ Tt Agel AMgddn Bu
5 9ich (Dhadialla ef al. 1998). o] oAl %2 AL
AT AR AT EIFZ2EL] FAE
A (agonist)2 283} Aoz 3 AHTH(Wing 1988;
Retnakaran et al. 1995). 28| 2o|= "3 =F¢l 20-
hydroxyecdysone>- ¥%-2] =zje} #Heje] A=t £
=gl A}o]t}. vl RH5849 (1, 2-dibenzoyl-1-tert-butyl-
hydrazine)x A ZZA] A ¢} acetylcholinesterase?]
FEAIZIY &3] Z2F<el 20-hydroxyecdysones} A}
g 2g-g o3 shedoh(Wing 1988). =3k 254 4
M AR EEo| 3t tebufenozided &= w4 2
w2 Aol WY SAEN) 98e w1 8
Ao} (Kreutzweiser et al. 1994, 1998; Song et al. 1997;
Pauli et al. 1999). ¥ FoAx oln] A}go] 2 AA)|
3} % Chironomus riarius Meigen®] 233 2] 744 g]
$ZD7E WA tebufenozideE )31t ofn)
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Chironomus riparius Meigen®] 1833} 48]3¢) )3t
B ofAl o) ko] wigk AT glovt oA =] A7
Zd5tell wh ANAYA Fd-E AAEAE ¢Skt (Hahn
et al. 2001). o]ol] B AFNMLE x2=xo AHIFAHL
fte] Wl AMS-g wA S WY (semi-static) & A

g3 ARA Ao AR & A7STA S

ERE

i3

1L 494E A%zA

C. riparius®) A5k §32) WYFAE 27 16423
8AlZte = dl3om A= 5001x +FE FAAIA AL
7] (Sanyo incubator MIR-553) Wl A Al&3lgiet &5
t 20£1°C, =% WHF 70%% FA3AH. 52
crystallizing dishel] 18- & (YA =7]7} 600 um °]3})
+ lem $7 2 743 M4wi A E 500ml Y o] =i} o
2> "=z} gl (TetraMin, Tetra-Werke, Melle, Ger-
many)& w|AEA Xed F A=y Az 3k
ot Age] 2909 AMAE delA Aot A 7dA HE
71745 A& AHgElH e 2 F=HE 40~607E]E
HEAY ok APNAE 23 A Fws)
of W& AFEAE AT Yt AYpze] &
71 F 4944 (D1De A& A==t

A8 A B2 300 ml crystallizing dishol] 200 ml¢] M4
A2 et wE2AHLE =277 59 A8 E 2
Aste 27 sellA sl en 200ml fFELR FAA|
Aok 371 vl dAAZE Bt FH3N] AHE 4A
sdel. 7 Agdze = 20ut2] 9] 43]FS Flsldo)
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Tebufenozide (Sigma-Aldrich, product No. 46095)+=
stock solution (20 mg L)€ 5ol A}gstsdct oFA)
2 Al2-5 = tebufenozided] BFX|AFEF(LCso)2 21.14 ug
Llggoen, &g %= control, 10ug L1, 30 ug L1, 60
pg L8} 100 pg L2 X2 8tdet. oAl ¢] uh3t7] (half-
time)Xx 409 2 (Sundaram 1998) A& 7|7t Eel x|

AR A7 #AZE HA & Aoz ARRFHAH.
Algo)] F0g MAge FAT AAPRALE e
A AAbstglom 7 HATAE BEE ® 19
vl goh =3 323AL7 (emergence accident)$} H )|
7] (pupae)®] X|Atg v FA3AH 2 AR A
2ok sxo AL Hste] vid wiA] 9} Ak A

2 3A Fdete g ARgste] AFNAYE e
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Table 1. Larvae dead, dead pupae, surviving pupae, emergence accident and emerged adults of C. riparius in the

semistatic treatment condition

Treatment (ug Lt a.i.)

Control 10 30 60 100
Individuals Percent Individuals Percent Individuals Percent Individuals Percent Individuals Percent
Total 60 100 59 100 100 44 100 40 100
Dead larvae 13 22 49 83 95 42 95 40 100
Surviving
pupae 47 78 10 17 5 0 0 0 0
Emergence
accidents 2 3 1 2 0 0 0 0 0
Emerged 45 75 3 5 0 0 0 0 0
adults
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Fig. 1. Cummulative number of dead larvae in Chirono-
mus riparius after exposure to various concentra-
tions of tebufenozide in fourth-instar larvae.

B = Yot FbsT A3 2ot & 714 44
ol o
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Haz stel AHgare TRk

a9 1@

L AAR P

Ao £4° A F A ARZT FL AAREE M)
£¢ AHnd uxjE] A (control)el] 22%, &) Ao
83~100% XA’} wAsl= Aoz el (Table 1).
upepA] 4329 g BATHA Q] WH e =Ed= A
AE FA Ay Foll= FA43] ez 60ug Lt o] Atell
My XA dskem 30pg LioAE 5%, 10ug L!
N 17%K 5. vhdel viMAllE 78%7F wWH 7]
Aol =23l o] F 5%y} WHH7] @Al Fo
3% B3 A Hoz el (Table 1). #]A

Fig. 2. Number of dead larvae in Chironomus riparius
after exposure to various concentrations cf tebu-
fenozide in fourth-instar larvae.

Al wd7] 2AE 43z AR F HuE g3
AE7H =23k 22 75%R 2 10ug LA 5%
7b =gEtel on] 30ug Lt o] el M vtehdz] 9dsiet.
AR 2] o] TAGe]l U XAMR sRH~o W
< 29 D9olA] D337kA] A7} A s Hoz v
itk (Fig. 1). A S A7 v-gd<l D12¢l] 714 &
< AL LA Ete] 38/ A7 Abgaiglom Alde &
9% 24370 A 9] 15.6%7} AFA S oJ3F& Wokel (Fig.
1. X227 A3% A7) D126 D167FA| & = 107
MAZY Apdsted 44.03%2] &2 AFEA7F el

2. AP S T TADAY %

1) =& wat A=A QA S5 (dead larvae)
= xF Ao gt AP F2 dAshs 9
FEE FAXA A 42 FAFSEe] Abe H ko) (Fig. 2).
Al Mg WA el wE Holt FalsA FEH
Ak 10pg Lol X Di2elA A|Ak7E F43] $7157)
AAkste] Azbe) Aol wek Agdoez Fhdest
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Fig. 3. Number of surviving pupae in Chironomus riparius
after exposure to various concentrations of tebu-
fenozide in fourth-instar larvae.

D336 = o4 AAE= A7 ehd esie 30pg
L-1e] A= D12-D23¢l| XAladr} A%EF 9o DI5S
Aoz sted R ApRASE FA7 AN E3h
Holoh v, =& 55 60ug Lt o] Aol A= A2 =)
F AR wA APIAS F7hE 8ol 60pg L3}
100 pg L) 4= D12-Dl6e] Xal7h 315 24
= D20-D227} H® =% Ak AR AAHE Ao
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10pg Lol E AFAA AL sk 77 =
st =249 717FG A4z £ Al
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7) Bz ARHREE T 5 AN A 2
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2) }E) 7] oll =23} 7} A (surviving pupae)

43 Zoll A 7|2 LEe A = Ao|F Ay
2 (Fig. 3), 60 ug Lt ool A2l & A$: =231
ANAZE A= R e W7l =2dE Fee x
&% % 30pg Lt osle]th vl Ao = Al 4=
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Fig. 4. Number of dead pupae in Chironomus riparius
after exposure to various concentrations of tebu-
fenozide in fourth-instar larvae.

5%} 5%2 Vyebwtch(Fig. 4). v X2 Ale] D1sel| A ]
Fo2 APl 2¥dte D347tA] Aol FHtolen
D264 D2971#] AFHoz HFoz 937} wAYs)
At o] AFAZIE Wdr|e AFA)e dRAE o] F
T glel HH7lA st Ed AFez $3HE A
o2 B Azl AY Fo A 222} 2

A kg AAbEAS-

4) A AAhA o] Aol

e 7] Aejo] 2|abel 9-31 Alsfell s 2|9} v
Al zhell Zpeol7t QA AHEgic) WH 7ol =g3)
qovt HFo=w AR 3l XAk A= BA
glAlell 3704, 10 pg L-19} 30 pg LA bz 27iA =
viebd e} (Table 1). e 7] Aejoll X 2abz} velhd A
7] 30ug Lol A= D19-D20o)] vjehd whde] w]x
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Nee ¥ 4 AT e T F71E cdsAAA
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Chironomus flaviplumus®] 4%83& tjAlo =z oA
R A T4 BT AP wl@I)E o ol
HYd f718 245kl AAEE C. flaviplumusel]
Al tebufenozidet: 10 ug Llo A WA AL A7)
= Aez ¥y FHYFG (I} o] 2003). C. flaviplumus
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A= F Fo] Aol E Ko7l ot xE3Fest &
o™ AatE e Al 7)7be] FelAE A 10pg Lt
ANA AR o] e dAE Ry 2EFE 10
pug Lol A 43 9] C. flaviplumuss ¥d|7)e] =43}
E 7|7l AR de] A AAF Qe wby D7 C.
ripariusy= frg-0] ZAME = 717ke] =EFHE A7t H
Astel ZARUT A AAHE A7k mRE
vy 9l Aoz el C oriparius7} 18]7)0) &
Al xEH 7%, 28 ug L o] dollA -3 A}
60% ©]AFQ-L B3 (Hahn et al. 2001)3}s] 2=
Pl Bet Ahel7t TR A

§ 2
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AdZol 2 7Y AARAE A7kt C. riparius
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Alx= D19-D20¢)] JJeld ulHe) v]x 2] Alel|= D32, 10
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2 Aol D32-D34el] WHH|7] A7} @AY st ot 10 ug
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A} BAF A Axee 10ug Ll Ee giss
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o] o= oL (KRF-2002-005-C00022).
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