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ABSTRACT

Methylamine avermactine (Radical) is a novel semi-synthetic derivative of natural product abamactin in avermactin
family. The efficiency of this bioinsecticide was evaluated on the adults of S. oryzae . Five concentrations were
tested to control the weevil adults. Concentration 0.3 and 0.1 ppm produced weevil mortality as high as 100 % after
8 days, while only 60 and 48.7% mortality was recorded for the same concentration after 4 days. The present study
was investigated the effects of Methylamine avermactine on the oxidative stress indicator, and antioxidant enzyme
[ superoxide dismutase (SOD)] activity in Stophilus oryzae tissues. There were statistically significant increases in
SOD activities in the LC50/48h concentration of Methylamine avermactine -treated Stophilus oryzae compared to
the control. These results indicated that Methylamine avermactine causes an increase in oxidative stress and we
conclude that increasing oxidative stress induces antioxidant defense mechanisms.
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INTRODUCTION

Chemical insecticides are the main method applgainat many insect pests. Appearance of many prabkeich as
insect resistance to chemical insecticides andrenriental pollution led to search for effective aade alternatives
to be used in pest's control. The continuous useheimical pesticides for control of pests has teduin serious
problems such as insecticide resistaffeacheco et al., 1990; Sartori et al., 1990). For these reasons the need of
new chemical insecticides with new and differentdmoof action against pests is required. Methylamine
avermactine (Radical) is a novel semi-synthetidvdéive of natural product abamactin in avermadamily.
Methylamine avermactine (Radical) is a novel seynitisetic derivative of natural product abamactirairermactin
family. Abamactins (Avermactin B1l) are a fermerdatiproduct from the soil microorganismSeptomyces
avermactitis (Burg et al., 1979). Avermactines have been shown to be effectivenasgidroad spectrum of arthropod
pests(Putter et al., 1981). This insecticide has been reported to have a fjetstactivity against a number of pests
as well as certain Homoptera and Coleoptera insmutk exhibits reduced pesticide risk with low mariama
toxicity, (Wing et al., 2000 and McKinley et al., 2002). Methylamine avermactine blocks post- synaptieptals of
neuromuscular junctions, leading to paralysis. Awestin B1 has been shown to inhabit pheromonesugtimh
(Wright., 1984) and inhabit feedingPienkowski and Mehring., 1983). Abamectin also is more environmentally
acceptable because it binds to soil, does not bioadlate, and degrades rapidlasota and Dybas., 1991). The
relative toxicity of topically applied avermectirlEAbamectin) was studied §gorbitt et al., 1989).
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Rice weevils Gtophilus oryzae) are considered a primary stored-grain insect annwclimate areas. They cause
significant losses to stored grains, especiallgalsy; at conditions favorable to their developn{gbt+35 C and low
RH). The objectives of this research were: (i) sssbe efficacy of Methylamine avermactine for ttoatrol of
ricex weevils with different concentrations (i)

EXPERIMENTAL SECTION

2.1. Insect rearing:

Adults of S oryzae collected from infested stored wheat grains weared on healthy wheat grains held in cloth
mesh covered plastic pots (15 cm diameter by 2thigh) at 28+ 2 ¢, 70+ 5% RH, and 16:8 L:D cycle. Newly
emerged adults were used in the experiments.

2.2.Laboratory bioassays:

Radical 0.5 % EC was provided by a trade Mark oroffgen Chemicals Co. Itd.,-China. Radical 0.5 % EC,
common name Methylamine Avermactin " 4-deoxy-4 (WMg&mine)-(4 R) Avermactin Benzoate (salt) ", itsva
obtained from Plant Protection Research InstitEggy/pt, Cairo). Different concentrations of Radiddd % EC were
prepared in the lab; five concentrations (0.3, 0.0/, 0.04 and 0.02 ppm) were prepared by usisijldd water
(Yankanchi and Gadache., 2010). Each concentration was consisting of four repéisareplicates with 20 adults of
Stophilus oryzae were used in all experiments. Grains were dippethé insecticide for 15 seconds. For control,
grains were dipped in distilled water. All treatrtgeallow drying under lab condition.

2.3. Preparation of homogenates and determinationfcaenzymatic activities and the levels of Superoxide
dismutase (SOD):

2.3.1. Tissue collection

For measurement of antioxidant enzyme activitiesngect tissue homogenate, a separate test wasgadey
application of the LC50/48h value of Methylamineefmactin. Thirty-insects were used to determine S&/@Is.
Insects were collected into a chilled Eppendorttabarged with a cold homogenization buffer [w/A526 KCI, 25
mM K2HPO4, 5 mM ethylen-diaminetetraacetic acid T&), 2 mM phenylmethylsulphonyl fluoride (PMSF), 2
mM dithiotreitol (DTT), pH 7.4] and stored at “#0) The cryotubes were kept at room temperaturé thatitissue
began to thaw before using.

2.3.2. Sample Preparation

Extracts of Stophilus oryzae L insects’ homogenates were prepared &iC4by a homogenizer (HEIDOLPH
SilentCrusher M) at 10 seconds in the homogenizabaffer and subsequent centrifugation (Minispimspl
Eppendorf) at 10,000g for 15 min at@. The resulting cell-free extracts were colled@mdbiochemical analysis of
antioxidant enzymes activities. Supernatants wengrifuged at 1000g for 10 min af@ (SOD assay), contents and
antioxidant enzymes activities were determined bsasuring the absorbance of the samples in a duwah be
spectrophotometer (Shimadzu-1700, UV/vis, Kyotpald. Essays were replicated six times with foseats each.
All chemicals used were analytical grade and wétained from Sigma-Aldrich (St. Louis, MO, USA).

2.3.3. Measurement of SOD Activity

The total SOD (EC 1.15.1.1) activity was determimedording toMarklund and Marklund, (1974) assaying the
auto oxidation and illumination of pyrogallol at@#Am for 3 min. One unit total SOD activity wasadhted as the
amount of protein causing 50% inhibition of pyrdgbhutooxidation. The total SOD activity was exgsed as units
per milligram of protein (U mg-1). A blank withobhbmogenate was used as a control for non-enzyrogitiation
of pyrogallol in Tris-EDTA buffer (50 mM Tris, 10 kh EDTA, pH 8.2).

2.4. Statistical analyses

Means of percentage of adult mortality were staafly analyzed using ANOVA followed by Duncan-MS3Bst
(Duncan., 1955), through software computer program. Statisticahiicant differences between individual means
were determined by one way analysis of variance.
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RESULTS AND DISCUSSION

3.1. Effectiveness of different concentrations orhe adult of Sitophilus oryzae mortality:

Results showed in Table (1) summarized the efficddylethylamine Avermactin at different concentoats against
the adults ofS oryzae . Obtained results refers to that the differenpligg concentrations of the present
bioinsecticide clearly affected the percentageduiltamortality, increasing gradually with an incseawith the tested
concentratior{fLoschiavo., 1976).

There were significant differences in the mean alitytof S. oryzae between concentrations (F 345,0.001), the
adult survival was significantly different betweeoncentrations with times (2 days: F= 21, P < 0,@tays: F=
17.2, P < 0.001; 6 days: F=7.13 P < 0.001; 8 daye.6, P < 0.001). However, mortality was increabgdan
increase in radical concentration as shown in TébleAdult mortality varied and exposure perioddigating the
mortality effect of the insecticides treatments eveoncentration and time depend@farnando and Karunaratne.,
2012), where concentration 0.3 and 0.1 ppm produced ivertality as high as 100 % after 8 days, whitdyc60
and 48.7% mortality was recorded for the same aunaton after 4 days.

The Avermectins are both insecticides and acacidieich are effective by either contact or ingastibhe target
for avermectins is the GABA receptor in the perigih@ervous system. Avermectins stimulate the seled GABA
from nerve endings and enhance the binding of GABAhe post-junction membrane of muscle cells séats and
other arthropods. This eventually results in améased flow of chloride ions into the cell, withnsequent hyper
polarization and elimination of signal transductisaesulting in an inhibition of neurotransmissiflansson and
Dybas., 1996).

Table (1): The effectiveness of Methylamine Avermain on the mortality of the adult of Sitophilus oryzae

Concentration After 2days of treatmept After 4days of treatme_nt After 6days of treatmgnt After 8days of treatme_nt
(ppm) Mean of Mortality Mean of dead | Mortality Mean of dead | Mortality Mean of dead | Mortality
dead adult +s¢ (%) adult +se (%) adult +se (%) adult +se (%)
0.2 5.25+0.3'a 26.2 12+1.18 60 18+1.2f5 90 20+Ca 10C
0.1 4.25+0.37ab 21.2 9.7+0.28a 48.7 17+0.54 86.2 +020 100
0.07 3+0.25bc 15 7.5+0.28a 39.5 13+0.624 65 17+1.84 88.75
0.04 2+0.25¢c 10 6.5+0.64b 32.5 11+0.62b)| 55 13.480. 68.22
0.02 2+0.25¢c 10 4.25+0.47bc 21.25 7.7+0.5b) 38.7 7AD75b 53.7
Control (disilled od 0 0d 0 oc 0 1.25+0.37¢ 6.25
water)
LSD 1.79 2.6 4.2 4.6

3.2. Antioxidant enzyme activities:

SOD activity was determined to be highly increasedStophilus oryzae L after exposure to Methylamine
avermactine and the highly significant increase wéserved in the concentration 1.87 ppm followed by
concentration 0.93 ppm, However, there was nonifgignt differences between concentrations 0.46 @28 and
0.1 ppm despite their increasing as compared téraogroup, respectively (Figures 1). There weratistically
relevant and distinctive significant increases Ire tSOD activities in the concentrations: 1.87, 0(ppm)
concentrations respectively of Methylamine averinactreated insects compared with the control (@&pland
(Fig. 2).

Table (2): Antioxidant enzyme activities (mean + B) of (mean + SE) of storage pest Rice weeitophilus oryzae L. (Coleoptera:
Curculionidae) with Methylamine avermactine

Concentration SOD

(ppm) (U/mg Protein)
1.87 8.93+2.7°
0.93 6.62+1.32
0.46 4.45+1.1% |
0.23 3.78+1.78
0.11 3.15+1.23

Control (distilled water) 1.51+0.57f
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Means within the same column in each category saymifferent litters are significant at €20.05) using Duncan's
multiple range tests, where the highest mean valag symbol (a) and decreasing in value were assigne
alphabetically.
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Fig.2: Antioxidant enzyme activities of Methylamineavermactine against storage pest Rice weeitophilusoryzae L. (Coleoptera:
Curculionidae)

Some studies have also shown that oxidative stagisl be an important component of the mechanistex€ity

of insecticides. Insecticides may induce oxidas#ess leading to a generation of free radicals @tafations in
antioxidants or reactive oxygen species (ROS)-swing enzymes in vivo and in vitr(Bagchi et al., 1995;
Gultekin et al., 2000). It was reported that pesticides effected on aidant enzyme activities in insed®ubovskii

et al., 2005; Dubovskiy et al., 2008). In this study a change in SOD activity was foundinsects’ tissues
homogenates after application of Methylamine avetina. different concentrations. This suggestedt tha
Methylamine avermactine caused oxidative damag@tophilus oryzae L. possibly by producing ROS in insect
tissues. Other studies reported that pesticidesechlipid peroxidation and the alterations in thBaxidant defense
enzymes of insedGupta et al., 2010; Wu et al., 2011) and these results are greatly reinforced by theemte
findings explaining the high significant increaseSOD activities in different concentrationsdmophilus oryzae L.
Under physiological conditions, intracellular axigant enzymes, such as SOD and CAT eliminate RSeby
playing an integral role in the oxidative strestedses of the ce(Bukowska., 2004). SOD plays an important role
as an antioxidant enzyme by reducing high levelimfacellular SOD activity suggested that Methylami
avermactine induces the superoxide radical inifsei¢s oStophilus oryzae L.SOD activity significantly increased
when the insects were exposed to Methylamine aweimea Suggesting that SOD was stimulated by sagingn
superoxide radical to protect the insect from Mkimine avermactine stress. It has been reportédthiscrease in
SOD activity is probably a response towards inedd@0S generation in rat erythrocy{dshn et al., 2001).
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