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SUPEROXIDE ANION GENERATION IN LARVAE AND PUPAE OF
THE EUROPEAN CORN BORER OSTRINIA NUBILALIS HUBN.
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Superoxide anion production was found in both larvae (diapausing and nondiapausing) and pupae of Euro-
pean corn borer Ostrinia nubilalis. It was higher in pupae than in larvae probably due to pronounced pro-
cesses of histolize and histogeneze in pupae and to free radicals mediating in pupae cuticle formation. The
levels of superoxide production were higher in diapausing than in non-diapausing larvae pointing out a distin-
guished character of diapause metabolism.
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Reactive oxygen species (ROS) such as superoxide anion (O, ), hydrogen per-
oxide (H,0,), and hydroxyl radical (OH) are generated in all aerobic organisms dur-
ing metabolic processes such as photosynthesis and respiration or from redox-active
small molecules in diets and environmental pollutants. Since the ROS are responsi-
ble for oxidative stress including membrane lipid peroxidation and the oxidation of
proteins and DNA, a complex antioxidant protection and repair system is essential
for surviving (CADENAS, 1995).

Although the antioxidant system of insects is well examined the production and
possible role of superoxide anion in insects metabolism have been intensively stud-
ied (AHMAD & PARDINI, 1990; NIVSARKAR et al., 1992). After the reports suggesting
superoxide production in the homogenate of an insect whole body or a certain tissue,
the same system was detected in the haemolymph of few leipdopteran species
(ARAKAWA, 1995). In addition, Pseudaletia superoxide generative system was fur-
ther characterized showing presence of at least two components, i.e. low and high
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molecular weight factors. It was hypothesized that the low molecular weight factor
is a substrate(s) discharging electrons while high molecular weight factor is an en-
zyme(s) to mediate the electron transfer to O, forming O, .

The present report demonstrates that superoxide anion production occurs in lar-
vae and pupe of European corn borer, Ostrinia nubilalis (Lepidoptera: Noctuidae)
discussing possible implication on insect metabolism.

Non-diapausing and diapausing 5" install larvae and pupae of Ostrinia nubi-
lalis were collected from maize plants in the fields in Vojvodina. Larvae and pupae
were homogenized (20% w/v) on ice in 50 mmol/L phosphate buffer with 0.05%
phenylthiourea pH 7.0. Homogenates were centrifuged at 15 000 g for 15 min at 4°C
and supernatant was used as the source of superoxide anions. The presence of O, " in
homogenate of larvae and pupae was measured by the reduction of cytochrome c by
the method of NappI ef al. (1995). Protein concentrations were determined by the
method of LOWRY et al. (1951), using bovine serum as a standard.

The present study focused on the O, production in different stages of European
corn borer Ostrinia nubilalis. We found that superoxide anion generation is higher
in pupae (from diapausing and non-diapausing larvae) than in larvae (diapausing
and non-diapausing) Fig. 1., possibly due to more pronounced processes of histolize
and histogeneze in pupae than in larvae and to free radicals mediating in pupae for-
xmation cuticle. The levels of superoxide anion production were surprisingly high in
diapausing (non-feeding stages and low metabolic rate) comparing to non-
diapausing larvae (feeding stages) showing pointed out independence of this pro-
duction from diet. In addition, our previous results showing the presence of a more
pronounced lipoprotein band in diapausing O. nubilalis larvae poliacrylamid gel
electrophoresis analysis when compared with non-diapausing sample (GRUBOR-
Lassi¢, 1992) and the most recent finding on lipophorin as high molecular weight
factor of superoxide anion production in Bombyx mori haemolymph (ARAKAWA et
al., 1996) suggest that, possibly, the same system is operating in Ostrinia.
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Fig. 1. Superoxide anion production in homogenates of larvae and pupae of the European corn borer,
Ostrinia nubilalis measured by the cytochrome ¢ reduction at 550 nm. [L - larvae, P - pupae, D -
diapausing, ND - non diapausing]
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HACTAJAIE CVIIEPOKCHUJI AHJOHA V JIAPBAMA U JIVTKAMA
EBPOIICKOI' KYKYPY3HOI ITNTAMEHUIA OSTRINIA NUBILALIS HUBN.

I'. TPYBOP-JIAJCHR, A. JOBAHOBUR-TAJIOBHR, K. TACKHU U I'. BYJOBUR

Hi3son

ITpomyxkimja cynepoxcun anjona (O;”) je yrBpheHa koj| ryceHuua (amjanayss-
pajyhux u Henujanaysupajyhux) u nytku EBpornckor kykypysHor riamenua Ostrinia
nubilalis Hubn. 3nauajHo Beha npoxykuuja je o6HjeHa KO IYTKH Y OMHOCY Ha I'yCeH-
uie. Moryhe ofjalumserse je MOCTojambe HArNalleHHX MPoLeca XHCTOIM3e H XHCTOTe-
He3e KO JTyTKH Kao U GOpMHUpame KyTHKYJIE Y YH]y CHHTE3Y CY YKJbYYEHHU CII000IHO
paJIMKaJICKH MpolecH. Y 0QHOCY Ha aujanay3y Beha mpoayKuuja CymepoKCH/I aHjoHa
je mobujeHa koA ryceHuua y aujanaysu. OBaj, 063MpoM Ha HU3aK HUBO METAOOTHYKHX
NpoLecka Y Iujanaysu, n3sHeHalyjyhu pesynrar yka3syje na moryhy noBesanoct npo-
JyKILIMje PEaKTHBHUX KHCEOHHYHHMX BPCTa Ca CreLMMHYHUM METaboIN3MOM TOKOM
aujanayse. Beha npomykuuja cynepoxcua aHjoHa Ko aujanay3upajyhux rycenuna u
HAIIK TIPETXO/HH PE3YJITATH O HATTIAIIEHO] JIMIIONPOTEMHCKO] PPaKLHjH Y HBUXOBOJ
XeMONIUM(®H yKa3yje Ha MOTYRAHOCT fa je MUNOGOPUH YKIBYYEH Y MPOAYKLHU]Y CYy-
MEPOKCH/I aH)JOHA.
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