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a b s t r a c t

Nowadays, insect control is usually carried out using chemical insecticides, but insect
resistance and other negative side effects have prompted the search for alternatives. Biopes-
ticides provide a positive alternative to synthetic pesticides because they have low impact
on the environmental, low toxicity to humans and low costs among other advantages. This
research was carried out to evaluate the activity of Parahancornia amapa (Huber) Ducke
(Apocynaceae) lyophilized latex on the post embryonic development of Chrysomya mega-
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cephala (F.) (Diptera: Calliphoridae). Larvae treated with 1.0% latex showed a shorter post
embryonic development period (larval, pupal and newly hatched larvae to adult); whereas
larvae treated with 3.0% latex provoked a prolongation of these periods. Viability (53%) was
also very low at the newly hatched larvae to adult period for larvae treated with 3.0% latex,
indicating that latex from P. amapa at high concentrations could change C. megacephala
post embryonic development.
. Introduction

The Chrysomya species are the primary invertebrate
onsumers of decomposing organic matter (Braack, 1986).
he blowfly can survive in different habitats, since they are
cologically diverse. The larvae of these flies are able to
evelop in various substrates, such as decomposing organic
atter, feces, garbage and copses (Guimarães et al., 1978;

ueiroz et al., 1999).

Chrysomya megacephala (F.) (Diptera: Calliphoridae),
nown as the Oriental latrine blowfly, was introduced
nto southern Brazil in the 1970s and nowadays is found
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throughout the entire continent (Greenberg, 1988; Wells,
1991). This fly has great importance to humans and ani-
mals, because larva causes myiasis and adult acts as a
physical carrier of pathogens, such as enteroviruses, enter-
obacteria, protozoan cysts and oocysts, helminths and fungi
(Greenberg, 1971, 1973).

Chemical insecticides used for insect control are espe-
cially dangerous in urban areas since these products can
affect man and others animals, pollute the air, water and
even enter the food chain. So along with the appearance of
insect resistance and other negative side effects, the search

for alternative forms of control has become important.

Efforts are continuously being made to find alternative
substances for insect control in order to decrease the use of
chemical insecticides. Biopesticides provide an alternative
to synthetic pesticides because they have low impact on
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Fig. 1. Duration (day) of larval, pupal and newly hatched larvae to adults
treated with different concentrations of latex extracted from Parahancorn

the environmental, low toxicity to humans, low costs as
well as other advantages (Liu et al., 2000).

According to Feinstein (1952), approximately 2000
species of plants representing more than 170 fami-
lies are said to have insecticidal properties. Plants from
the family Apocynaceae are widely used as medicinal
plants and as insecticides. Mathew et al. (2009) tested
Saraca indica (Fabales: Caesalpiniaceae), Clitoria ternates
(Fabales: Fabaceae) and Nyctanthes arbor-tristis (Fabales:
Oleaceae) against the mosquito vectors (Diptera: Culici-
dae) of malaria, lymphatic filariasis and dengue at India
(Anopheles stephensi, Culex quinquefasciatus and Aedes
aegypti, respectively) and tests resulted in the identification
of the potential plant extracts for mosquito larval control.

Parahancornia amapa (Huber) Ducke is a tree found in
the Brazilian Amazon, especially in Amapa state. It is known
as “amapa” or “amapazeiro” and the bark and latex are used
by the natives as a tonic, anti-syphilitic medicine and to
treat digestive diseases (Sobrinho et al., 1991; Monteles
and Pinheiro, 2007). Natives also reported its use as an
insect repellent. This research evaluates the activity of P.
amapa lyophilized latex on the post embryonic develop-
ment of C. megacephala.

2. Materials and methods

The Oswaldo Cruz Institute in the state of Rio de Janeiro
rears and maintains colonies of C. megacephala following
the methodology described by Queiroz and Milward-de-
Azevedo (1991). The cultures used here were kept in cages
at room temperature and were supplied ad libitum with
water and sugar. Protein in the form of equine meat was
given to stimulate oviposition; and the insects readily
oviposited on this medium. The new generation was reared

following the same methodology and newly hatched larvae
from the second laboratory-hatched generation were used
in the experiments.

The latex from P. amapa was collected from the speci-
men identified by Benedito Vitor Rabelo (IEPA) in Amapa
ment period of Chrysomya megacephala (Diptera: Calliphoridae) topically
a (Apocinaceae). *Significative different from control group.

state; deposited example (No 07231) in the Herbário Ama-
paense (HAMAB). The lyophilized latex from P. amapa was
diluted in distilled water to obtain the test concentrations.
Five different concentrations (0.5, 1.0, 1.5, 2.0 and 3.0%)
were used and a control group treated with distilled water.

Latex was applied topically to newly hatched larva bod-
ies using groups of 50 insects (1 �L/larva). The bioassays
were performed in triplicate. Newly hatched larvae were
grouped in a Petri dish, covered with absorbing paper
moistened with destilled water and the latex was applied
using micropipettes on the larvae for 5 min. After treat-
ment, the paper with the larvae were transferred and
placed onto equine putrefied meat (50 g), with a proportion
of 1 g of meat for each larva, to guarantee enough food for
maximum development. After reaching maturity, the lar-
vae spontaneously abandoned the diet and were collected.
These larvae were individually weighed and transferred to
glass tubes containing vermiculite to one-fourth of their
volume and covered with cotton plugs. Daily observations
were made until the adults emerged. After emergence, the
adults were separated by gender.

The experiments were maintained in acclimatized
chambers set at 27 ◦C ± 1 ◦C and 70 ± 10% RH. The results
were analyzed by ANOVA (P ≤ 0.05), the mean values were
compared by the Tukey–Kramer test at the 0.05 signifi-
cance level and the sex ratio was tested by chi-square (Sokal
and Rohlf, 1979).

3. Results

In this study, C. megacephala treated with 3.0% latex
showed an increase in the larval period duration when
compared to control group (4.8 and 4.3 days, respectively).
On the other hand, larvae treated with 1.0% latex showed a

shorter duration of this period (3.9 days) and differed sig-
nificantly from control group (Fig. 1). Duration of the pupal
period was also shorter for flies treated with 1.0% latex and
longer in 2.0% latex (5.0 and 6.0 days, respectively), dif-
fering from control group (5.4 days) and from the other
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ig. 2. Larval weight (mg) of Chrysomya megacephala (Diptera: Calliph
arahancornia amapa (Apocinaceae). *Significative different from control

reatments. These treatments showed no difference among
hemselves, but all of them were statistically different from
ontrol group (Fig. 1). 1.0% latex showed the shortest dura-
ion from the newly hatched larvae to the adult period (9.0
ays) and 2.0 and 3.0% latex the longest duration for this
eriod (10.0 days for both treatments). Duration of control
roup was 9.4 days and differed significantly from all the
ther treatments (Fig. 1).

Fig. 2 shows the results of the weights of the different
roups. Larvae from the 1.0% latex group were the light-
st (60.2 mg) and from 2.0% latex they were the heaviest
76 mg), while the control group weighed 61 mg.

C. megacephala were specially affected by 3.0% latex
here viability was low at the larvae and newly hatched
arvae to adult periods (65 and 53%, respectively), while all
ther treatments and the control group showed viabilities
igher than 60% (Fig. 3). 0.5% latex showed the highest via-
ility, for all periods observed, but larvae pupated in the
edium (equine meat) used to breed the larvae (Fig. 3).

ig. 3. Viabilities (%) of larval, pupal and newly hatched larvae to adults developm
reated with different concentrations of latex extracted from Parahancornia amap
topically treated with different concentrations of latex extracted from

In this research, all development periods (larval, pupal
and newly hatched larvae to adult) were shorter for larvae
from the 1.0% latex group and also they weighed less than
the other latex concentrations.

4. Discussion

According to d’Almeida et al. (2001), duration and via-
bility from the newly hatched larvae to the adult period
seem to be the most efficient parameter to evaluate the
substance efficacy, because it prevents distortions between
the larval and pupal periods. These periods are strongly
influenced by abiotic factors such as temperature, humidity
and photoperiod. el-Shazly et al. (1996) tested the effect of

an ethanolic extract of leaves from Nerium oleander (Apoc-
ynaceae) against Muscina stabulans (Diptera: Muscidae).
This extract delayed larval and pupal duration, suppressed
oviposition and decreased adult longevity of survivors,
affecting directly on endocrine system of the insects. In

ent period of Chrysomya megacephala (Diptera: Calliphoridae) topically
a (Apocinaceae).
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this study, 0.5% latex showed viabilities higher than con-
trol group for all development periods observed. The larvae
did not leave the medium, they pupate inside the equine
meat what avoid the effect of the natural loss occurred dur-
ing this important process. Under natural conditions, larvae
that did not leave the carcass are more susceptible to the
effects of predators and parasitoids (Vinson and Iwantsch,
1980) and this effect of the latex from P. amapa should be
better investigated.

Dipterous larvae usually leave the diet when the quan-
tity of nutrients available is not enough or the competition
among larvae is very high. In some cases, larvae stay a
longer time on the diet to compensate the low quality or
quantity of nutrients (Santos and Borja, 1997). Some sub-
stances can alter the insect’s endocrine system, by acting
directly on growth control and development or on hormone
production (Cabral et al., 1999). According to Miyazawa
et al. (1994), licarin A, a substance extracted from plants,
interferes directly with fruit fly Drosophila melanogaster
(Diptera: Drosophilidae) development period.

Some necrophagous diptera are better adapted to
pupate even when they have the final weight below the
average previously estimated for the other species. Accord-
ing to Von Zuben (1998), the minimum weight necessary
for C. megacephala to become a pupa is 30.1 mg. All pupae
from this research weighed more than the minimum and
this explains the high pupal viability found in all treat-
ments.

Results found in this research are in agreement with
other authors who have studied the effects of products
extracted from plants against the post-embryonic devel-
opment of muscoids diptera (Peckia (Peckia) chrysostoma
(Diptera: Sarcophagidae) and C. megacephala) (Cabral et al.,
2007a,b). These same authors also found alterations in the
life cycle, development period viabilities and morphologi-
cal alterations, mainly at the higher concentrations, similar
to our findings.

In conclusion, an effort has been made to evaluate
the role of plant latex in fly control. The results showed
that P. amapa alters C. megacephala development at high
concentrations and could influence the pupation at lower
concentration. This then opens up the possibility for fur-
ther investigations using extracts with different solvents
and even the pure substance. Some tests in this sense are
already in progress.
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