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Preferential Knockdown Action of Cetyl Bromoacetate
for Certain Laboratory-reared Resistant Strains
of Houseflies *

by K. R. S. ASCHER, Laboratorio di Parassitologia,
Istituto Superiore di Sanita, Rome.

The development of DDT-resistance in the housefly has been accom-
panied by a more generalized tolerance, in varying degree, to other chlorin-
ated hydrocarbons and also chemically unrelated insecticides (such as
urethanes, phosphorus compounds and even pyrethrins), to anaesthesia
with ether, ethyl chloride and CO2, and even to starvation and extremes
of temperature.a It, however, seemed likely that this generalized change
might act to the detriment of the insect under certain conditions.b In 1954
it was foundc that a DDT-resistant and multiresistant strain (K1 from Basel)
was knocked down by alkali bromides orally ingested much more quickly
than a normal strain (T1). In 1956 it was reported d that a crude preparation
of the diisopropyl ester of 1,2,2,2,-tetrachloroethyl phosphoric acid was
more toxic to a DDT-resistant strain (Orlando-Beltsville) than to a sus-
ceptible strain (CSMA). In 1957, following the pioneer work on the mode
of action of haloacetic acids in insects,e we reported results on the toxicities
of certain alkyl and aryl bromoacetates against resistant and susceptible
strains of both Musca domestica domestica and M. d. vicina.f Certain of
these compounds showed a greater toxicity to the resistant strain of vicina
only; the only compound to exhibit a clear-cut preferential knockdown
for both resistant strains was cetyl bromoacetate. Consequent upon the
interest shown in this finding by the World Health Organization, the present
work was undertaken to characterize the action of cetyl bromoacetate on
several resistant strains of M. d. domestica developed by selection with
various insecticides.

Two normal strains were used for comparison with four resistant strains
developed by laboratory selection with insecticides in each generation.

* The author wishes to thank Dr S. Bettini for kindly providing laboratory facilities and for the use of
the strains S-Rome, Lond., R-Sard. and Ac-R; J. R. Geigy S.A. for the use of strains K1 and P2; Professor
E. D. Bergmann for a sample of cetyl bromoacetate; and the Direzione Generale delle Relazione Culturali
con l'Estero, Rome, for a research scholarship.
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The characteristics of the strains, along with the average body-weight of
adult females (in mg), were as follows:

Strain

S-Rome
Lond.
P2
K1
R-Sard.
Ac-R

Origin and characteristics Average body-weight (mg)
Italian, susceptible g 17.6
English, nearly susceptible 18.8
Swiss, selected with diazinon 17.5
Swiss, highly DDT- and multiresistant c 25.0 (!)
Sardinian, chlordane-resistant g 17.5
R-Sard. selected with chloroacetic acid 20.2

for 80 generations g

Adult flies were exposed for 2 hours to 2-day-old deposits applied from
acetone solution at a density of 1 g/m2 in glass Petri dishes. This method
of continuous tarsal contact h largely eliminates the factor of differences in
uptake between the various strains. Several replications, involving random-
ization in place and order of introduction of the strains, were performed
with 40 females per strain (10 per dish), 2-3 days old and fed on sugar

TABLE 1. PERCENTAGE KNOCKDOWN OF ADULT HOUSEFLIES
WITH CETYL BROMOACETATE

Percentage knockdown
Observation

time (minutes)
S-Rome Lond. P2 K, R-Sard. Ac-R

At 230C

10 --5 - - 3

20 - -7 -5 7

30 - - 10 - 7 10

60 3 3 22 23 35 32

90 27 30 62 63 67 62

120 67 67 82 87 87 87

2V% kd 97 100 188 173 201 201

At 210C

10 - - -

20 - - -

30 2 5 - 2 13 10

60 10 12 17 17 23 20

90 22 20 67 55 60 60

120 52 57 83 83 83 87

2% kd 86 - 94 jJ 167 157 179 177

g Bettini, S. & Boccacci, M. (1956) Sel. sci. Pap. Ist. sup. Sanita, 1, 155
h Kocher, C., Roth, W. & Treboux, J. (1953) Anz. Schadlingsk., 26, 65
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TABLE 2. PERCENTAGE KNOCKDOWN OF ADULT HOUSEFLIES WITH DDT AT 230 C

Observation Percentage knockdown
time (minutes) S-Rome Lond. P2 K R-Sard. T Ac-R

10 --

20 40 3 - - 17 20

30 80 33 - - 50 50

60 100 67 17 - 87 100

90 100 87 33 - 93 100

120 100 100 43 -_ 93 100

|E% kd 420 | 290 93 0 { 340 370

and water only. The percentage knockdown was observed at given intervals
of time, and the result is expressed as the sum of these observed values
(2 % kd).h. i Representative figures obtained with cetyl bromoacetate a
230C and 21°C are shown in Table 1.

The susceptibility or resistance of the various strains to DDT was
checked by exposing them to crystallized' deposits on glass; the results
with DDT are given in Table 2.
A high DDT-resistance was shown to a considerable extent by the

strain developed under diazinon pressure. This has already been noted by
several workers and may derive from an increased lipoid content.k The
chlordane-resistant strain, and the strain developed under pressure of
chloracetic acid, were practically DDT-susceptible.

The results show that cetyl bromoacetate was less toxic, i.e., produced
less knockdown, for the two normal susceptible strains. It was almost
equally more toxic to all the strains showing some type of resistance or
developed under some type of selection pressure, whether they were DDT-
resistant or not. In this regard it differs from initial work c in which the
enhanced toxicity of the bromide ion held true only for the DDT-resistant
strain and not for strains selected by gamma-BHC, dieldrin or pyrolan.

No explanation can at present be offered for this property of cetyl
bromoacetate. It appears that bromoacetic acid acts upon insects by
inhibiting triosephosphate dehydrogenase (TPD); e yet there was no differ-
ence between the R-Sard. and the S-Rome strains in the TPD activity of
whole fly extracts. ' The possibility that resistant strains show preferential
permeability of their tarsi for cetyl bromoacetate, perhaps due to a different
quality or quantity of lipoid,k should be investigated.

i Kocher, C. et al. (1954) The effect of insecticidal residues against Aedes aegypti and other mosquitoes
(Information paper Olb/Tr/A/hw, issued by Pest Control Department, J. R. Geigy S.A., Basel)

i Reuter, S. & Ascher, K. R. S. (1956) Experientia (Basel), 12, 316
k Wiesmann, R. & Reiff, M. (1956) Verh. naturf. Gesell. Basel, 67, 311
1 Bettini, S. & Boccacci, M. (1955) Experientia (Basel), 11, 70


