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Abstracts Phoxin resistance in a resistant Phoxin-R stran ofHelicoverpa am igera was ntrogressed
nio a susceptble BK77 strain through repeated backcrossng and selection w ith phoxim. The
ntrogressed strain (BK77R) and the BK77 stran w ere a pair of nearisogenic stans The BK 7R
stran not only devebped 155-fo H resistance to phoxim compared w ith the BK77, but it also obtaned
high level cross resistance to deltanethrin ( resistance factor RF 248-fo H), m idd k level cross resistance
to mehan yl (RF 31-fod) and endosulfan (RF 1}-fod), and bw level cross resistance to profenofos
(RF 4-fold). S S S-tributylphosphorotrithioate ( DEF, esterase nhibitor) had significant synergisn to
phoxm ( synergisn ratn, SR 7~foll), methomyl (SR 2-fold) and endosulfan ( SR 1 9-fold). Piper
onyl bubxide (PBO, oxidase nhbior) had synergistic effect aganst deliam ethrn ( SR 21-fo l),

mehanyl (SR 2 2-fo d) and phoxin (SR 1 7fold). The oxidase and esterase activity of the BK77R
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stran w as significantly higher than hat of the suscep th BK 77 stram and he glutathione S-transferase
actv ity w asnot sgnificantly altered The results dem onstrated that esterase-m ediated m etabolism plays
an m porlant role n phoxin resistance n the BK 77R stran and enhanced detoxification m ediated by

boh esterases and ox dases is an m portant factor conferrng boad coss-resistance to different classes

of insecticides
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Helicoverpa amigera (H bner)
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Fig 1
phox m—resistan t BK 77-R strain ofH. am igera
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0. 5mmol/L ( 22 BK77R
0 Imol. pH 7 8 ) 50HL
, 30C 5 mi 10 HL BK 77 BK71R
9. 6 mmol/. NADPH
380 nm 460 nm 30 s , ,
, 31, 2)
30C , ,
1L 7 S- )
1L 7.1 LL CDNB 4 J& 4 96 ;
90 HL 0. Imol/. fH 7 6 s PBO D EF
10 BL ( 10 ), 100 L ( )  BK77R
1. 2 mmol/L CDNB 100 BL. 6 mmol/L
G SH 340 m R 10 s DEF ,
: 60, 72 L9
30C PBO
1. 7 2 DL DCNBX¥JEY 96 , 21 ) 17 ,
35SHL Q Imol/. H 7 6 ,
15 B, , 100 B 1. 2 mmol/L.  DCNB M FO
100 L 6 mmol/.  GSH 340 nm 7 ’
s 10 s s 60 ,
0¢ 23 BK77R  BK77
2
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21 3 3
BK77 , MFO O- 0-
Phox m-R , , BK77R
, BK 77 2 3~29
1 BK77R 6 GST (L2
2 ~ 14 ); BK77IR
BK 77 28
, BK71R 155 ’
BK77R M FO
1 BK77R
Tabk 1 Resistance to phoxm n the selection pernd
of the phox m—resistant BK77R strain ofH. am igera 3

/ LDy, (95% CL)
Strain/Popu lation /(Rgl ) Slope RF
BK77 0. 04 (0.03~ 0 05) 247 L0
Phoxin-R  3.22(263~392) 232 81
F, 1. 05(0.81~136) 176 26
BC,F, L33(L11~167) 171 33
BC,F, L6l (133~1095) 255 40
BK 77-R 618 (487~793) 204 155

RF( resistince facor) = LDy, /LD s, (BK 77)
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2 (BK77R)
Table 2 Crossresistance spectrun and synergisn by synerg ists
in the phoxm-resistant BK 77-R stran ofH. am igera

BK 77 /S wain BK77R /Strain . »
Inseclicide//Synelgisl ID g (95% CL) LDso (956 CL) RF SR*”
/(Hg/Lawa) Shpe /(M g/l awva) Slope
phox 0. 04(Q 03~ 0. 05) 2. 47 6 18(4 87~ 1 93) 2 04 155
phoxin + DEF 0 88(0. 68~ 1 32) 2 50 22 7
phoxm+ PBO 3 63(2 38~ 1522 1 38 91 L7
delam ehrin = 0. 005( Q 004~ 0. 008) 1. 70 L 24(0. 82~ 2 50) 123 248
delem ethrin+ DEF 0 81(0. 53~ 1 43) 114 162 L5
deltan ethrin+ PBO 0 06(0. 04~ Q 09) 1 96 12 21
methanyl 0. 04(Q 03~ 0. 06) L 79 1L 25(0.89~ 2 08) 157 31
methomyk DEF 0 62(0. 37~ 1 04) 1 86 16 2
methomy b PBO 0 56(0.38~ Q 81) 1 46 14 22
endo sulfan 0. 11(0Q 08~ 0. 13) 2. 67 1 20(0. 94~ 1 53) 2 36 11
endo sulfan+ DEF 0 63(0. 50~ 0 80) 297 6 L9
endo sulfan + PBO L 13(0. 74~ 1 71) 2 39 10 1
pro feno fos 0. 13(0Q 11~0. 17) 2. 75 0 47(0.33~0Q 79) 1 48 4
’ RF ( resisance facor) = LD 5 (BK77R) /LDg ( BK77). ™ SR ( synergisn ratio) = LDg, of BK77R (w ithout

synergisn) /LDs, of BK77-R (w ih synergisy).

*

3 BK77 BK77R
Table 3 Deboxification enzyme activity n the BK77 and BK77R strains ofH. am igera*

Enzym e actwv ity

Substrate Strain M FO G ST Esterase R ato
/ol min~'s (mg pro)~! /oimo? min's (mgpro) ! /mol min~'s (mg pro)~!

pNA BK77 548%136 1. 0
BK77R 1 244 £320 23
= BK77 22910 61 L0
7-ethoxycoum arin ~ BK77-R 6. 55%1.97 29
= BK77 2 18%0 65 L0
7-m ethoxycoun arn ~ BK77-R 5. 05%1 61 23
DCNB BK77 29 9%6. 5 1. 0
BK77-R 36 019, 1 L2
CDNB BK77 1179 £137 L0
BK77-R 1661 £126 L 4
a-NA BK77 88.2%10 4 L0
BK77-R 248 £24 2 2.8

’ (MFO) S (G ST) 6 , 3

* M idgutof sixth- nstar hivae was used for oxidase and G ST assays and whole body of hirdinstar larvae was used for esterase assy.

(BK77 BK7ZR),
155
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