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ABSTRACT

The housefly, Musca domestica L., of Lo-tung area was investigated against
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the susceptible strain for resistance to four insecticides. The resistance levels
were 1700X to propoxur, 600X to malathion, 31X to dichlorvos and 14X to
pirimiphos-methyl. At least three major mechanisms are involved in the
insecticide resistance in the Lo-tung housefly, ie., reduced cuticular penetra-
tion, insensitivity of acetylcholinesterase and enhanced metabolic detoxification
mediated by microsomal oxidases, glutathione-S-transferase and esterase.
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Table 1. Topical toxicity of four insecticides against susceptible and Lo-tung houseflies

Insecticde Strain LDy Slope 954 fiducial RR SRe
(ug / fly) limits (g / fly)
Malathion R >200 — - > 600
5 0.32 4.60 0.26—40.35
+PB R > 100 — - > 280 =>2.0
s 0.35 4.35 0.32—0.38 0.9
+TBPT R > 50 - - > 250 4.0
S 0.21 441 0.19—-0.24 1.5
+DEM R >100 - - > 470 2.0
S 0.21 h.26 0.19-0.23 15
Dichlorvos R 1.24 1.94 1.04—1.52 E)|
o) 0.04 b.15 0.04—0.05
+PR R 0.08 1.53 0.47—0.71 19 21
5 0.03 3.63 0.03—0.04 1.3
+TBPT R 0.54 1.49 0.44—0.67 27 23
5 0.02 291 0.01—-0.02 20
+DEM R 0.70 1.62 0.66—10.93 18 1.3
8 0.04 5.11 0.04—0,04 1.0
Pirimiphos-methyl R 0.83 2.12 0.70—0.98 14
s 0.06 4.25 1.05—0.06
+PB R 0.40 1.99 0.31—0.49 10 21
) 0.04 3.87 0.04—0.04 1.5
+TBPT R 0.31 1.96 (0.22—0.39 8 2.1
S 0.04 3.66 0.03--0.04 1.5
+DEM R 0.63 2.09 0.52—0.74 21 1.3
3 .03 2,98 0.03—0.04 2.0
Propoxur R =300 - >1700
S 0.17 2.10 0.15--0.21
+PB R =300 - - >6000 >10
8 0.05 2,73 0.04—10.06 3.4
+TBPT R >300 - - > 4000 >1.0
3 0.07 2.04 0.05—0.08 24
+DEM R >300 - — >4000 >14
8 0.07 2.23 0.06—0.08 24

a.5: Susceptible strain; R: Lo-tung housefly population.

h.Resistance Ratio: LDy for R strain / LDu for S strain,

¢.Synergistic ratio: nonsynergized LD, / synergized LDs.

d.PB: Piperonyl butoxide; TBPT: 8,5,S-tributylphosphorotrithicate; DEM: Diethyl maleate.
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Table' 2. Relative activity tested by topical application and intersegmental injection of four insecticides against

susceptible and Lo-tung houseflies

Topical Injection Ratio {R/ 8) of
Insecticide Strain LDy LDy, ratio LDs LDy ratio  Topical LDw/
(g / fly) (R/8) Cug / [1y) (R/8)  Injection LD
Malathion R® >200 > 800 31.06 345 >1.7
o8 0.32 0.09
Dichlorvos R 1.24 31 0.15 15 2.1
5 0.04 0.01
Pirimiphos-methyl R (1L.83 14 0.29 10 1.4
5 0.06 0.03
Prapoxur R >300 >1700 4.82 241 >l
ol 0.17 0.02

a. 8: Susceplible strain; R: Lo-tung housefly population.
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MEBE B » HHI2:4% (van Asperen,
1962; Bigley and Plapp, 1960; Wang et al,,
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Table 3. /n vitro enzyme activity in hamogenate preparation of susceptible and Lo-tung

houseflies
Enzyme Strain Specific activity Ratio
{ nmole / min / mg protein ? (R/8)
Acetyleholinesterase R 414.1£18.2° 2.8
-8 1475 5.5
Esterase
a-NA" R 121.5+ 4.0 0.8
b 1478+ 6.8
B-NA® R 1005+11.3 0.8
3 131.0x 0.9
Glutathioneg-S-transferase
DCNB* R 106 1.8 1.9
o] 57 11
CDNB¢ R 123.3+ 4.3 15
3 83.2+ 14
Microsomal oxidase
p-nitroanisole R 09+ 04 1.3
8 0.7 0.3
PCMA* R 1a.5+ 0.3 1.5
3 10.7+ 2.0

a.8: Susceptible strain; R: Lo-tung housefly population.
b.a-NA: a-naphtyl acetate; f-NA:f-naphtyl acctate.
¢.DCNB: 1, 2-dichloro-4-nitrohenzene; CDNB: 1-chloro-2, 4-dinitrobenzene.

d.PCMA; P-chloro-N-methylaniline.

e.Results are the means£ 8D of three replications.
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Table 4. Sensitivity of acetylcholinesterase of susceptible and Lo-tung houseflies to four

inhibitors

Inhibitor Lo {M) Ratio of Iy
R* s R/S
Eserine 48> 107* 50X107" 960
PHMB" 56X107* 1.0X107° 562
Propoxur 4.8%107° 1.0%107 48
Paraoxon 1.6x10° 8.3X107" 3

8.9: Susceptible strain; R: Lo-tung housefly population.

b.PHME: p-hydroxymercuribenzoate.
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