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Table 1. Acetylcholinesterase activities of aging males and aging females from a susceptible strain of housefly
Adult age (d)
1d 2d 3d 4d 5d 6d

AChE specific activities (umol/min/mg protein)
Male 0.618 £ 0.034Ac 0.846 + 0.017Ab 0.925 + 0.028Aa 0.496 + 0.012Ad  0.847 £ 0.030Ab  0.871 £ 0.027Aab
Female 0.404 £ 0.013Bd 0.469 + 0.014Bc 0.585+0.017Ba 0.394 + 0.014Bd  0.520 £ 0.015Bb  0.514 + 0.021Bbc
Ratio (3/%) 1.53 1.80 1.58 1.26 1.63 1.70

Head weight (mg/head)
Male 1.480+0.049Ba 1.440 £ 0.024Ba 1.320 £ 0.020Bb 1.420 + 0.020Ba  1.420 £ 0.020Ba 1.320 + 0.037Bb
Female 1.860 + 0.045Ad 2.000 £ 0.045Ac 1.840 £ 0.040Ad 2.420 + 0.020Aa 2.220 £ 0.037Ab  1.900 + 0.032Acd
Ratio (3/%) 0.80 0.72 0.72 0.59 0.64 0.69

Head protein (mg/head)
Male 0.065 £ 0.00B3b 0.051+0.002Bc 0.050 £ 0.002Bc  0.087 + 0.002Aa  0.055 £ 0.002Bc  0.051 + 0.001Bc
Female 0.087 + 0.00A2b 0.078 + 0.002Ac 0.070 £ 0.002Ad 0.095 + 0.004Aa  0.077 £ 0.002Acd 0.077 + 0.002Acd
Ratio (3/%) 0.74 0.73 0.61 0.90 0.58 0.74

Total AChE activities (nmol/min/head)
Male 40.0 £ 0.8Ac 43.2 £ 0.8Ab 45.7 £ 0.5Aa 42.9 £ 0.4Ab 46.4+1.1Aa 44.3 + 0.6Aab
Female 34.9 + 3.6Bc 36.5+0.7Bc 40.7+0.9Ba 37.4 £ 0.9Bbc 40.0 + 0.7Bab 34.9 + 1.7Bab
Ratio (3/%) 1.15 1.18 1.12 1.15 1.15 1.13

D With the heads from10 adults per treatment, 5 replicates. Means (X £ SEM) within each column followed by a
different uppercase letter are significantly different (p < 0.05, paired samples ¢-test). Means (X + SEM) within
each row followed by the same lowercase letter are not significantly different (p < 0.05, Fisher’s protected LSD

test).
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Table 2. Acetylcholinesterase activities and 1Csq values for chlorpyrifos and chlorpyrifos oxon of susceptible strains of
Musca domestica, Bactrocera dorsalis and Zeugodacus cucurbitae

Acetylcholinesterase Sex M. domestica B. dorsalis Z. cucurbitae
AChE activities ! Female  0.585+0.017Aa 0.325 + 0.015Ab 0.370 = 0.012Ab
(umol/min/mg protein) Male 0.925 + 0.028Ba 0.433 + 0.027Bb 0.441 + 0.008Bb
Chlorpyrifos (ug/mL) 2 Female  1.702 + 0.055Ab 1.344 + 0.021Ac 2.953 + 0.077Aa
Male 1.489 + 0.022Bb 1.334 + 0.027Ac 2.889 + 0.055Aa

Chlorpyrifos oxon (ng/mL) % Female  0.409 + 0.005b 0.295 + 0.003c 0.641+ 0.008a

D With the heads from 10 adults per treatment, 5 replicates. Means ( X + SEM) within each column followed by a
different uppercase letter are significantly different (p < 0.05, paired samples ¢-test). Means (X = SEM) within

each row followed by the same lowercase letter are not significantly different (p < 0.05, Fisher’s protected LSD

test).

? 1Cj was the median inhibitory concentration of AChE by chlorpyrifos or chlorpyrifos oxon. AChE Inhibition (%) =

( A ODcontrol'A O])sample)/A ODcontrol x 100%.
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Table 3. Linear regression equations of acetylcholinesterase inhibition by chlorpyrifos from susceptible strains of
Bactrocera dorsalis (BD), Musca domestica (MD), and Zeugodacus cucurbitae (ZC)

Species Regression equation? R?

Female BD y =40.9203 + 70.6094x 0.9962
MD y =30.7501 + 84.0327x 0.9915
ZC y = 15.4224 + 73.4567x 0.9863

Male BD y =41.0227 + 71.8245x 0.9978
MD y =34.0767 + 84.7730x 0.9962
ZC y =17.3909 + 70.7522x 0.9932

D'y = inhibition percentage of AChE, x = log value of chlorpyrifos concentration (ng/mL)
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Fig. 1.

The inhibition curves of acetylcholinesterase to chlorpyrifos from susceptible strains of Bactrocera dorsalis (BD),

Musca domestica (MD), and Zeugodacus cucurbitae (ZC). Each data point represents the mean of five

replicates.
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Table 4. Acetylcholinesterase activities and ICso values for insecticides from a susceptible strain of housefly and electric

eel

Acetylcholinesterase’ ?

MD

EV EVI

AChE (umol/min/mg protein)

Chlorpyrifos (ug/mL)® 0.246 + 0.005c¢
Chlorpyrifos oxon (ng/mL)” 0.051 + 0.001c
Chlorpyrifos (brominated) (ng/mL) 0.095 + 0.000

Propoxur (ug/mL)? 0.021 + 0.000¢

3.513 £0.047c

531.100 £ 6.054a 176.697 + 0.586b

4.064 £ 0.079b 6.072 £ 0.209a

23.794 + 0.585b 26.601 + 0.216a

0.260 £ 0.005a 0.248 £ 0.003b

D" Means (X + SEM) within each row followed by the same lowercase letter are not significantly different (p < 0.05,

Fisher’s protected LSD test), 3 replicates.

2 MDS was AChE of the TARI susceptible strain of housefly prepared by the Chiu et al. (1991) method. EV and EVI
were electric eel Electrophorus electricus acetylcholinesterases, C2888 and C3389, purchased from Sigma-Aldrich.
¥ 1Cso was the median inhibitory concentration of AChE by insecticides. AChE Inhibition (%) =

(AODcontrol'AODsample)/AODcontrol x 100%.
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ABSTRACT

In Taiwan, acetylcholinesterases (AChE) purified from the heads of a susceptible
housefly strain (Musca domestica Linnaeus, 1758) has been used since 1985 for fast
screening of cumulative toxicities of organophosphorus and carbamate insecticides in
agricultural products by the Taiwan Agricultural Research Institute (TARI). To evaluate the
efficiency of AChE of currently available insect colonies, comparative studies using housefly,
oriental fruit fly (Bactrocera dorsalis (Hendel, 1912)) and melon fly (Zeugodacus cucurbitae
(Coquillett, 1899)) were conducted. The highest AChE specific activity was recorded in
three-day-old adult houseflies, and the specific activity of the male fly was higher than that
of the female, although the total AChE activity of both male and female housefly was similar.
The results of the AChE specific activity of three flies showed that the male housefly
retained the highest activity (0.925 pmol/min/mg protein), the AChE from the male oriental
fruit fly showed the highest sensitivity against chlorpyrifos, with an ICsq of 1.334 pg/mL,
second was the male housefly with 1.489 ug/mL. Further purification of the housefly AChE,
by column chromatography, increased the specific activity to 3.513 pmol/min/mg protein,
and the ICsy to chlorpyrifos, chlorpyrifos oxon, and propoxur was decreased to 0.246 ug/mL,
0.051 ng/mL and 0.021 pg/mL, respectively. Although the specific activity of commercial
AChE from the electric eel, Electrophorus electricus, is higher than that of the housefly
colony in TARI, the AChE sensitivity of the housefly to chlorpyrifos and propoxur was much
greater than that from the electric eel. In general, TARI’s susceptible housefly strain retains
a high sensitivity to insecticides, and is by far the best insect material that is adequate for
effective residue control.

Key words: Musca domestica, acetylcholinesterase, chlorpyrifos, chlorpyrifos oxon,
propoxur
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