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Immune response of Plutella xylostella (L.) treated with three insect growth regulators
against Cotesia vestalis: The evaluation of total and differential haemocyte counts
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Haemocytes play a key role in the immune responses of insects against pathogens and parasites. In the present study,
the effects of LC25 concentrations of three different insect growth regulators (IGRs), including pyriproxyfen (a
juvenile hormone agonist), precocenes I and II (juvenile hormone antagonists), were investigated upon total and
differential haemocyte counts of Plutella xylostella (L.) (Lepidoptera, Plutellidae) parasitized by Cotesia vestalis
(Haliday) (Hymenoptera, Braconidae). A factorial experiment was established using two factors of IGR (at four
levels: pyriproxyfen, precocene I, precocene II and control) and parasitism (at two levels: unparasitized and
parasitized by C. vestalis). The treatments were replicated 10 times in a completely randomized design. The
unparasitized and parasitized (by C. vestalis) early 3 instar P. xylostella larvae were topically treated by 0.5 pl of an
IGR. After 72 and 168 h the larval haemolymph was collected, immediately diluted in the anticoagulant solution and
applied to a Neubauer haemocytometer. The number of live and dead haemocytes, granulocytes and plasmatocytes
(two haemocytes that participate in encapsulation response) was determined by phase contrast microscopy. The
results showed that pyriproxyfen and parasitism reduced the total number of haemocytes. On the contrary, the total
number of haemocytes was increased in the larvae treated with precocenes. The portion of dead haemocytes did not
altered by tested IGRs but significantly increased by parasitism. In addition, the number of granulocytes and
plasmatocytes decreased by pyriproxyfen but increased by precocenes at 72 h after treatment. However, the effects of
IGRs and parasitism on the total number of haemocytes decreased over time.These findings indicate that
pyriproxyfen by debilitation and precocenes I and II by support of immune system of P. xylostella, making it more or
less vulnerable to attack by C. vestalis.
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