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ABSTRACT

Microcerotermes diversus is an important pest of wooden and cellulosic products in diverse landscapes across Iran,
including Khuzestan province. Borate toxicants (including borax) as environmentally sound pesticides affect insects
by disrupting their physiology and metabolism. In this study, we measured activities of antioxidant enzymes and lipid
peroxidation as biomarkers to determine the level of added oxidative stress in M. diversus caused by exposure to
borax different concentrations. Then we measured the effects of four concentrations of borax, 1.5, 2, 3 and 4%, on
oxidative stress biomarkers such as malondialdehyde (MDA) as a product of lipid peroxidation, and activity of
antioxidant enzymes such as superoxide dismutase (SOD), catalase (CAT), glutathione reductase (GR), ascorbat
peroxidase (APX) and peroxidase (POX) on worker caste of termites. Each of trials was carried out in four replicates.
Results showed that with increasing of borax concentration, the concentration of MDA significantly increased and
GR and APX significantly decreased. The highest and lowest SOD activity compared with the control treatment
occurred with the 2% and 3% borax treatments, respectively. The highest and lowest amount of CAT activity
occurred in the 3% and 4%, and POX activity 4% and 3% borax treatments, respectively. Results showed that of the
treatments termites’ with different concentrations of borax affected the stress biomarker including malondialdehyde,
POX, CAT, GR, APX and SOD antioxidant enzyme levels. Therefore, antioxidant enzymes and MDA can be used as
biomarkers to determine the effects of insecticides in the termite body.
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Table 1. Means comparison of percentages of moribund termites under different concentrations of borax on
M.diversus and weight changes in no-choice test after 10 days

Concentrations Moribund” + SE RGR! + SE
(%) (%) (Mg/mg.day)
control 0 0.045+0.003*
15 21.75+1.6" -0.064+0.003"

2 33.5+1.32¢ -0.12+0.002°

3 68.25+4.49" -0.2+0.005"

4 82.25+3.70° -0.24+0.005°

el [0 maw jo (5l s mhaw sasas lis o g j Delite sladd > u

Different letters within columns show significant differences at 0.05 level.
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Table 2. Means comparison of percentages of feeding indices under different concentrations of borax on M. diversus
in no-choice test after 10 days

Concentrations Feeding+ SE Dry weight loss + SE %+ SE
(%) (%) (%) (%)
Control 8.7+0.17 1.95+0.02% -
15 45+0.11° 1.01+0.026° 43.55+1.43"
2 3.62+0.06° 0.82+0.01° 50.04+0.89°
3 2.58+0.11¢ 0.59+0.02¢ 66.61+1.43°
4 2.1+0.04° 0.48+0.01° 72.89+0.67%
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* Different letters within columns show significant differences at 0.05 level.
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Figure2. Effect of different concentrations of borax on APX activity (a) and GR activity (b) in M. diversus hemolymph
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Figure 3. Effect of different concentrations of borax on CAT activity (a) and SOD activity (b) in M. diversus hemolymph
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Table 3. Correlation coefficient between antioxidant enzymes, MDA, Moribund, relative growth rate and nutritional
indices in M. diversus
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