








Fig. 6. A PX-1187 cell treated with 100 ug / ml delta—endotoxin for 150 min showing cell

lysis. X12,000

Discussion

Delta—endotoxin produced by B. thu-
ringiensis may cause morphological cha-
nges or lysis of cells cultured in vitro
(Murphy et al., 1976; Nishiitsutsuji-Uwo
et al., 1980). Electron microscopic ob-
servations by Nishiitsutsuji-Uwo et al.
(1979) showed that the mitochondrial
matrix became shrunken, the ER dilated
and vacuole-like structures were formed
after treating a Trichoplsia ni-derived
cell line (TN-368) with endotoxin. The PX-
1187 cell line established from P. xylo-
 stella was susceptible to Btk delta-
endotoxin resulting in ca. 78% cytotoxici-
ty after treatment with 80 ug/ml toxin
based on ATP measurements (Chang,
1990). To ascertain the damage to the cell
line, we used 100 ug / ml of the toxin for
treatments. Yan and McCarthy (1991)
reported 50% cell lysis caused by treat-
ment with 3 to 10 ug / ml B. t. thuringie-
nsis delta—endotoxin based on cell counts.
However, cell count may not be as
accurate as ATP measurements for

determining the cytotoxicity of cells expo-
sed to delta—endotoxin. The present study
showed ultrastructureal changes in the
PX-1187 cell line as a result of endotoxin
treatment, causing damage to the nuclear
membrane, ER, mitochondria, and the
Golgi complex of these cells, The endo-
toxin—treated cells began to exhibit cel-
lular lesion at 30 min post-treatment.
Lysis of PX-1187 cells at 120-150 min
after treatment is consistent with previ-
ous observations on midgut cells of
Bombyx mori and Malpighian tubules of
Calpodes ethlius in vivo (Mathavan et al.,
1989; Reisner et al., 1989).

Cytotoxic swelling of the TN-368 line
from T. ni after exposure to B. t. aizawai
was induced by changing the Na® and K*
flux and by stimulating Na® and K*-
ATPase in isotonic solution (Himeno et
al., 1985). The present results demonstrate
that the membrane damages to cellular
organelles of  PX-1187 cells is consistent
with the hypothesis of changes in per-
meability caused by Bt endotoxin in
cultured cells. Subcellular lesions to mito-
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chondria by Bt endotoxin were reported
in midgut cells, muscles, and Malpighian
tubules (Endo and Niitsutsuji-Uwo, 1981;
Percy and Fast, 1983; Mathavan et al.,
1989; Resiner et al., 1989). In the PX-1187
cell line, damage to mitochondrial mem-
branes was also a major cellular change
when exposed to Btk endotoxin.

In the literature, information on
cellular damage to the Golgi complex by
Bt endotoxin is scarce. Our electron
micrographs showed that vesicular forma-
tion in dictyosomes and cisternal shrinka-
ge in Golgi complexes in PX-1187 cells
occurred 30 to 60 min post-treatment
with delta-endotoxin, and that ap-
pearance of flocculent materials and then
fusion of these structures and granules
within the cisternae occurred at 60 to 90
min post—treatment. Apparently, the Go-
lgi complex in addition to other or-
ganelles can be attacked by Bt endotoxin.

In summary, the PX-1187 cell line
established from embryos of the dia-
mondback moth, P. xylostella, is susce-
ptible to Btk delta—endotoxin resulting in
subcellular damage to plasma membranes,
mitochondria, and the Golgi complex
based on ultrastructural observations.
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