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Effect of azadirachtin on the hemocytes of Oxya chinensis
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Abstract [Objectives] Long-term use of pesticides has selected for pesticide resistance in pests and environmental
pollution. Currently most studies focus on the effects of chemical pesticides on insect enzymes and there have been relatively
little research on the immunotoxicity of plant-derived pesticides to insects. [Methods] Different concentrations of
azadirachtin were injected into Oxya chinensis (Thunberg) and hemocyte morphology and the number of various cell types
were observed at different times under an optical microscope after Wright-Giemsa dyeing. An enzyme linked immunosorbent
assay (ELISA) was used to detect the activity of SOD, POD, PO, AchE, P450 oxidase and CarE. [Results] The hemocytes of
treatment groups showed signs of contracting, vacuole development, threshing and cell deformation. Compared to the control
group, the number of plasma cells at different times after injection first increased then decreased, and the number of
granulocytes first decreased then increased. The number of hemocytes dramatically increased. SOD and POD activity of the 60 pg/L
and 120 pg/L treatment groups were significantly (P<0.01 and P<0.05, respectively) higher than those of the control group
between 6 h and 24 h. PO activity of the 120 pg/L treatment group was also significantly (P<0.01) higher than that of the
control group over the same time period and AchE activity in all treatment groups was significantly (P<0.01) higher than that
in the control group between 10 h and 24 h. CES activity in the 30 pg/L treatment group was also significantly (P<0.01) higher
than that of the control group. Although P450 activity was also higher, it was not significantly different to that in the control.
[Conclusion] Treatment with plant-derived pesticides changed the morphology, and quantity, of hemocytes in O. chinensis.

Changes in related enzymes activity in hemocytes could be used to infer the immune response of O. chinensis to azadirachtin,
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and further explore the immune response mechanisms of this species. These results not only provide a theoretical basis for the
prevention and control of O. chinensis, but also general a reference for insect immunotoxicology.
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Fig. 1 Changes of hemocytes in Oxya chinensis after infection with azadirachtin
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7-8. Vacuole (Va)x1 000; 9. Nuclear deformation( Nd)x1 000. Scale bar=10 pm.
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Fig. 2 Changes in plasma cell count after
azadirachtin treatment
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Fig.3 Change of granulocytes count after
azadirachtin treatment
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Fig. 4 Changes in the number of cyst blood cells after
azadirachtin treatment
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Table 1 Changes of SOD in hemocytes of Oxya chinensis in different periods after azadirachtin infection
Infection time (h)
Group n
2h UL 6h UL 10h UL 24h UL
CK 8 385.06+52.18 348.82+10.15 388.68+3.62 387.21+1.94%
0 ng/L 8 372.13+5.85 421.75+2.53 425.37+27.91 442.32+11.32"
30 pg/L 8 406.57+1.71 403.00+2.02" 477.17+1.617" 402.54+0.48"
60 pg/L 8 506.06+1.53"# 466.47+3.70" 493.73+1.24"" 484.07+0.47"""
120 pg/L 8 524.07+0.82""* 527.21+5.39" 487.79+7.15"" 499.86+1.29""
8 + "P<0.05, " P<0.01 #P<0.05 "P<0.01

The data in the graph is the mean==error of 8 replicates; * P<0.05, ** P<0.01 compared to the blank control; * P<0.0

P<0.01 compared to the solvent group. The same below.
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Table 2 Changes of POD in hemocytes of Oxya chinensisin different periods after azadirachtin infection

Infection time (h)

Group n
2h UL 6h U/L 10h UL 24h UL
CK 8 120.23+8.54 111.20+7.59" 102.18+5.22% 105.96+4.61
0 pg/L 8 148.03+4.94 152.07+4.13" 166.2442.25" 150.37+1.78
30 pg/L 8 118.29+6.50 117.40+1.01" 153.50£1.69" 154.87+1.82
60 pg/L 8 147.65+4.08 133.1249.45™ 151.11+8.52"# 177.16+3.18"
120 pg/L 8 144.89+2.24 130.54+3.20" 164.16+3.12™ 170.39+2.64"
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Table 3 Changes of PO in hemocytes of Oxya chinensisin different periods after azadirachtin infection

Infection time (h)

Group n
2h UL 6h U/L 10h UL 24h UL
CK 8 255.77+20.34 261.32+8.32 260.85+24.49% 265.99+7.34"
0 pg/L 8 280.67+12.07 311.85+2.15 310.29+1.60" 329.27+35.36"
30 pg/L 8 316.41+3.42 320.95+2.78 349.73+3.37"* 316.18+2.99
60 pg/L 8 300.35+13.86 373.30+15.26" 377.46+3.99"# 378.18+10.77
120 pg/L 8 299.13+0.06" 359.69+3.30"" 414.30+1.49™"* 417.04+3.23""%
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Table 4 Changes of AchE in hemocytes of Oxya chinensis in different periods after azadirachtin infection
Infection time (h)
Group n
2h UL 6h UL 10h U/L 24h U/L
CK 8 81.67+11.54" 90.90+15.09* 89.13+9.06" 88.15+3.06
0 pug/L 8 103.48+5.83" 115.93+0.40"" 111.07+4.50" 110.07+1.02
30 pg/L 8 112.10+0.84" 120.51+0.30"" 125.61+0.49"" 130.81+0.41%
60 pg/L 8 101.98+0.12" 120.62+6.51"" 136.39+1.34"" 143.03+1.29%
120 pg/L 8 104.88+1.06™ 124.88+2.317 133.73+0.36""* 157.12+2.27"%
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Table 5 Changes of CES in hemocytes of Oxya chinensisin different periods after azadirachtin infection

Infection time (h)

Group n
2h UL 6h U/L 10h UL 24h U/L
CK 8 86.19+4.17" 81.42+3.87 89.16+2.97 85.81+2.62%
0 pg/L 8 96.27+1.21" 101.50+0.70 101.25+1.90° 104.59+1.317
30 pg/L 8 81.94+0.61% 82.81+1.73" 81.98+0.90% 82.05+0.86™
60 pg/L 8 90.36+4.50 93.48+2.16 96.95+5.53 89.80+0.91%
120 pg/L 8 89.18+2.13 102.82+4.37 92.74+1.49 87.38+2.84""
23.6 BRIEEIRRGEEEMMBPMHBEERS
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Table 6 Changes of P450 in hemocytes of Oxya chinensis in different periods after azadirachtin infection

Infection time (h)

Group n
2h UL 6h U/L 10h UL 24h UL
CK 8 24.27+0.69" 22.14+0.42% 24.55+1.16" 22.70+2.55%
0 pg/L 8 32.28+3.28" 30.45+0.51"" 32.98+0.97" 34.40+0.67"
30 pg/L 8 25.9440.45" 31.97+0.50" 32.58+0.36" 29.42+0.62""*
60 pg/L 8 27.23+0.41 30.62+1.12" 32.62+1.60" 33.64+1.65
120 pg/L 8 28.30+0.15 36.65+0.22""" 32.71£0.21" 33.21£0.20"
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