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Toxicity of destruxins to four insect cell lines
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Abstract [Objectives] Destruxins are insecticidal secondary compounds isolated from Metarhizium anisopliae. In this
study, the toxicity of different destruxins was tested on four insect cell lines, i.e., Bombyx mori Bm12, Ostrinia furnacalis
hemocytes Ofh, Drosophila melanogaster S2 and Spodoptera frugiperda Sf9. [Methods] MTT and microscopy analysis were
employed to evaluated the effects of destruxins A and B (DA and DB), and a 1/1 (m/m) mixture of these compounds (DABM),
on the four insect cell lines. Relative toxicity was assessed by comparing ICsos values and morphological changes in the cell
lines. [Results] The results indicate that Oth cells were more susceptible to lower dosages (< 25 pg/mL) of DA and DB, with
ICsp values of 219.19, 112.29 and 34.86 pg/mL for DA, DB and DABM, respectively, compared to ICsq values > 250 pg/mL in
the other cell types. Furthermore, DA and DB had a synergistic effect on Ofh cells, but an antagonistic effect on Sf9 cells, and
an additive effect on Bm12 and S2 cells. Microscopy revealed morphological changes in the different cell lines, even at
dosages as low as 6.25 pg/ mL. Moreover, these morphological changes became more apparent at higher dosages. Ruptured

cells, strumae, aggregation, expanded cells, vacuoles and reduced cell numbers were found in Bm12 cells. In Ofh cells, cells
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became expanded but appeared to return to normal with aggregation. Vacuoles and a few expanded, ruptured and aggregated

cells were found in the S2 cell line, and membrane shrinkage, broken cells and a decrease in cell numbers were recorded in the

Sf9 cell line. [Conclusion] The Ofh cell line was the most sensitive to destruxins, and the non-host insect Drosophila

melanogaster S2 cell line the least sensitive. The results suggest that although relatively large doses of destruxins are required

to kill insect cells, smaller dosages are sufficient to cause changes in cell morphology.
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Fig. 1 Mortalities of four cell lines after 24 h treated with destruxins
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DA: Destruxin A; DB: Destruxin B; DABM: The 1/1 mixture of destruxin A and destruxin B.
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Table 1 IC-p equations and ICs, values of destruxins against four cell lines
ICsy 95% mg/L
Cell line  Treatment IC-p equation Chi-Square test (P) ICs0 (95% confident interval) CTC
Bml2 DA »=0.001-0.319x 0.656 260.09 (175.83-488.25) -
DB »=0.001-0.209x 0.999 281.04 (150.70-3 202.64) -
DABM »=0.003-1.002x 0.542 326.79 (277.92-399.84) 82.67
Ofh DA ¥=0.000-0.095x 0.999 219.19 - -
DB y=0.001-0.083x 0.607 112.29 - -
DABM »=0.002-0.061x 0.631 34.86 - 425.96
S2 DA »=0.003-0.894x 0.526 350.58 (289.52-451.47) -
DB »=0.003-0.833x 0.968 295.10 (247.42-367.36) -
DABM ¥=0.003-0.946x 0.036 303.92 (223.65-488.65) 105.44
Sf9 DA »=0.002-0.385x 0.951 250.46 (181.83-392.19) -
DB y=0.001-0.263x 0.985 260.10 (161.70-634.18) -
DABM »=0.001-0.390x 0.998 508.29 - 50.21
DA: A DB: B DABM: A B 11
DA: Destruxin A; DB: Destruxin B; DABM: The 1/1 mixture of destruxin A and destruxin B.
ICsp Ofh S2
DB DA ICsq 4 Plastohemocytes
Ofh DA Oenocytoide
DB DABM Ofh 1Csg 219.19
pg/mL  112.29 ug/mL 3 3
ICsp 250 pg/mL 1 DA )
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DABM Bml2 24 h ICso 219.19 112.29 ug/mL
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2
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Fig.2 Profiles of Bm12 cells after 24 h treated with destruxins

CK. 1% DMSO A/B/AB1~7.DA DB DABM 6.25 12,5 25 50 100 200 400 pg/mL
ag db ex str va =100 um

CK: 1% DMSO control; A/B/AB1-7: The treatments of DA, DB and DABM at the concentrations of 6.25, 12.5, 25, 50, 100,
200, 400 ng/mL. ag: Aggregation; db: Debris; ex: Expand; str: Strumae; va: Vacuole. Scale bar =100 pm. The same below.
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Fig. 3 Profiles of Ofh cells after 24 h treated with destruxins
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pl oe =100 pm
pl: Plastohemocytes; oe: Oenocytoide. Scale bar =100 pum.
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Fig. 4 Profiles of S2 cells after 24 h treated with destruxins
br =50 um
br: Broken. Scale bar= 50 um.
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Fig. 5 Profiles of Ofh cells after 24 h treated with destruxins

sh =100 pm.
sh: Shrinkage. Scale bar =100 pum.
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