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The search for insecticides with specific or selective ac-
tivity rather than broad spectrum activity has led to increased
interest in new compounds, including the chitin-synthesis inhib-
itors. One of these chemicals, diflubenzuron, has been shown to
be effective against the gypsy moth and may also be useful
against a variety of other insects including certain beetles,
weevils, flies and rust mites.

Diflubenzuron is a relatively stable compound on foliage,
depending upon the particle size of the residue deposit. Al-
though its degradation in the environment was cited by MARX
(1977), its possible persistence in soil and water suggest the
need for conducting a variety of tests for biological effects of
the chemical and its metabolites. The compound has been consid-
ered to show only minimal toxicity for fish, birds and mammals
but several reports have raised questions about potential risks.
SEUFERER et al. (1979) reported that diflubenzuron could be de-
graded by eucaryotic microorganisms and that three metabolites
were borderline mutagens in the Salmonella mutagenicity test.
NIMMO et al. (1979) found diflubenzuron to be acutely and
chronically toxic to the estuarine crustacean, Mysidopsis bahia.
Other workers (MIURA & TAKAHASHI 1974, MIURA & TAKAHASHI 1975,
CUNNINGHAM 1976) reported the chemical killed mayflies, clado-
cerans, clam, shrimp, and tadpole shrimp, and reduced repro-
duction in brine shrimp at concentrations of 0.01 to 2.0 pg/L.
Because the chemical or its metabolites may persist for some
time in the environment, we tested diflubenzuron in a short term
host mediated transformation assay to obtain information on its
possible carcinogenicity.

METHODS AND MATERIALS

A transplacental transformation assay, originally described
by DI PAOLO et al. (1973) and utilized by QUARLES et al. (1979
a,b) to test several pesticides and nitrosated derivatives was
used to investigate possible transformation of mammalian cells
in culture by diflubenzuron. Timed pregnant hamsters were ob-
tained from Engle Lab Animals (Farmersburg, IN) or Charles Rivers

]Mention of pesticide does not constitute a recommendation for
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Laboratory (Boston, MA). Animals were injected intraperitoneally
with test chemicals, solvents, or saline on the tenth day of ges-
tation. Concentrations of chemicals were as shown in Table 1.
Known carcinogens benzo(a)pyrene, diethylnitrosamine and dimeth-
YInitrosamine were used as positive control chemicals. Solvents
were tested alone to insure lack of solvent-induced response.
Three days after injection (13th day of gestation), animals were
sacrificed and fetal cell cultures prepared by previously pub-
lished techniques (DI PAOLO et al. 1973, QUARLES et al. 1979
a,b). Cell cultures were prepared and maintained in Dulbeccos
Minimal Essential Medium supplemented with fetal bovine serum
(Sterile Systems Inc., Ogden,UT) and antibiotics (penicillin

and streptomycin). Cells were subcultured every 3-5 days and
plated periodically at low density for detection of transformed
morphology, and suspended in 0.3% agar for detection of growth

of colonies. The percent transformation was determined by count-
ing the number of transformed colonies and the total number of
colonies on the dish after fixation of the cells with methanol
and staining with Giemsa stain. Positive growth in agar was de-
termined by examining the agar plates and measuring colonies.
Colonies of diameter > 0.1 mm were scored as positive. Colony
forming ability was determined as the number of positive colonies
/number of cells plated, expressed as a percent. Routinely, cul-
tures were tested at subcultures 3 and 5 or 6 for both morpholog-
ical transformation and ability to grow in agar.

RESULTS

A summary of results obtained by the host-mediated transpla-
cental carcinogen assay is shown in Table 1. There was no evi-
dence of transformation of hamster fetal cells induced by diflu-
benzuron, even when very high concentrations of the chemical (50
mg/100 g body weight) were injected. A yolk extract of eggs from
chickens which had received 250 ppm diflubenzuron for 1life was
also negative for cellular transformation. The assay did detect
transforming activity in the three positive control chemicals.

In no case did the solvent (dimethylsulfoxide) or the saline
control induce transforming activity. Likewise, the untreated
control tests indicated no spontaneous transformation. These
results are summarized in Table 2.

DISCUSSION

Diflubenzuron was found to induce neither morphological
transformation nor the ability to grow in 0.3% agar when used to
treat hamster fetal cells in a transplacental assay. These two
tests have been shown to have a high degree of correlation with
tumorigenicity of mammalian cells upon injection into an appro-
priate host, and the negative response observed provides strong
suggestive evidence that ditlubenzuron is not likely a moderate
or strong carcinogen. Although failure to transform cells at a
dose as great as 50 mg/100 g body weight is not proof of noncar-
cinogenicity, when compared to the positive reaction induced in
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this assay system by known carcinogens such as benzo(a)pyrene,
nitrosamines, dimethylbenzanthracene, nitroquinoline-1-oxide,
urethane, and g-propiolactone at concentrations ranging from 0.2
to 3 mg/100 g body weight (QUARLES et al. 1979b) the non-reac-
tivity of diflubenzuron is impressive. Similar negative results
obtained from a realistic biological sample (yolk extract) con-
taining 97 ppm diflubenzuron are also impressive. Although all
the metabolites of diflubenzuron are not fully characterized as
to carcinogenicity, it should be noted that the transplacental
host mediated assay would be expected to detect activity of chem-
icals requiring metabolic activation as well as those which are
direct acting. These results do not prove non-carcinogenicity
for humans but they do indicate diflubenzuron may be negative or
relatively Tow in oncogenic potential.
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