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Abstract:

Insecticidal effects of 4- hexylresorcinol on Hyphantria cunea and Glyphodes pyloalis as
well as its inhibitory on the phenoloxidase activity

Mahboobeh Sharifi

Insect phenoloxidase (PO) (EC 1.14.18.1) is the key enzyme in development and immunity of
insects. So, it may provide a new target for pest control by inhibiting of this key enzyme. Fall
webworm, Hyphantria cunea Drury is an important pest of forest, fruit and ornamental trees
in Guilan province. Due to high reproduction potential, this pest cause considerable damage
on trees in a short time. The lesser mulberry snout moth, Glyphodes pyloalis Walker is an
important pest of mulberry trees in north of Iran. This pest feeds on mulberry leaves; it causes
serious problems for the silk industries. The toxicity effect of 4- hexylresorcinol was assessed
against H. cunea and G. pyloalis in a bioassay under laboratory conditions. The 50% lethal
dose (LCso) of this compound was estimated 5.03 g/liter for 5™ instar larvae of G. pyloalis
after 96h exposure and LCs, for 6-, 12- and 15- day old larvae of H. cunea were determined
as 5.04, 2.58 and 2.95 g/liter 96h after treatment, respectively. Also, the effect of 4-
hexylresorcinol concentrations on glutathione S- transferase and PO activities were measured
in treated larvae and results showed increasing the concentration of the 4- hexylresorcinol
decreases the activity of both enzymes in two pests. In this study PO from haemolymph of G.
pyloalis and H. cunea were purified by ammonium sulphate precipitation, ion exchange
chromatography and gel filtration. The apparent molecular mass of the PO determined by
SDS-PAGE as 69.66 and 69.82 kDa for G. pyloalis and H. cunea, respectively. The I1Csy of
quercetin, kojic acid and 4- hexylresorcinol on purified G. pyloalis PO were 7.39, 25.98, and
4.35 uM, respectively. Also, The ICsy of quercetin, kojic acid and 4- hexylresorcinol on H.
cunea PO determined as 24.04, 19.14, and 8.2 uM, respectively. The inhibitory potency of 4-
hexylresorcinol on G. pyloalis PO was 5.03- and 1.5- fold higher than that of kojic acid and
quercetin, respectively. Also, the inhibitory potency of 4- hexylresorcinol on H. cunea PO
estimated 1.87- and 2.89- fold higher than that of kojic acid and quercetin, respectively. The
inhibitory kinetics of PO by 4-hexylresorcinol was found to be a competitive inhibitor in both
pests. Also, inhibition kinetics of PO by kojic acid and quercetin were mixed. Optimal pH on
PO purified form G. pyloalis and H. cunea was 7 and maximum temperature for G. pyloalis
and H. cunea PO corresponded to 45 and 35°C, respectively. Thermal stability of PO purified
from G. pyloalis and H. cunea were 30 min. Also, Zn*" had a significant inhibitory effect on
PO activity in both pests.

Key words: 4- hexylresorcinol, Hyphantria cunea, Glyphodes pyloalis, 1Csy, LCsp,
Phenoloxidase
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