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Detection of midgut apoptosis in Nilaparvata lugens larvae

WANG XiaoXue LIU Xiao-Li YANG Zhi-Fan™
(College of Life Sciences Hubei University Wuhan 430062 China)

Abstract  Midgut apoptosis was investigated in the brown planthopper ( Nilaparvaia lugens Stdl Hemiptera:
Delphacidae) larvae. A terminal deoxynucleotidyltransferase-mediated dUTP-biotin nick end labeling (TUNEL) assay
revealed that two to five percent of the 1™ — 5" larval instar midgut cells showed typical fluorescent signals representing
genomic DNA cleavage. 4’ 6 - diamidino2-phenylindole ( DAPI) staining revealed apoptotic nuclei presenting
characteristic features in apoptosis stage [ Il a and I b; including chromatin condensation margination and nuclear
fragmentation. Transmission electron microscopy revealed that early stage apoptotic midgut cells had apoptotic nuclear
morphology such as chromatin condensation and margination while late stage cells had broken nuclei apoptotic bodies
and vacuolization of the cytoplasm. These findings demonstrate that a small percentage of the midgut cells of N. lugens
larvae undergo apoptosis during normal development. It may be possible to regulate N. lugens midgut apoptosis artificially
thereby making this process a novel method of control for this species.
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Fig. 1 Whole mount specimens with a TUNEL-positive reaction detected by fluorescent microscopy
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The apoptotic cells in Nilaparvata lugens midgut were shown as glowing yellow—green speckles under the fluorescent
microscope. A B C D and E representatives of whole-mount sections prepared from the 1% 2™ 3" 4" and 5" instar
larvae. The arrows indicate representative nuclei of apoptotic cells positively labeled by TUNEL in each photo. F: the positive

control G: the negative control ML: midgut lumen FB: fat body OP: ovipositor. Scale bar =120 pum.

2.2 DAPI b
DAPI .
4 [.Ma ( 2). DAPI



. 341 -

2 DAPI
Fig.2 Changes in nuclear morphology and chromatin condensation following apoptosis detected by DAPI staining
A: 4 ;B: A ;C: B ;D:
C o I.MTa.lIb . DS: ;VS: ;FB: ;
ML: ;ME: ;CH: ;OP: o A 300 pm;B 120 pm;C 60 pm;D 12 pmo

A: a whole-mount transverse section of the 4" instar larva abdomen B: a photo was magnified from the area boxed in A C:
a photo was magnified from the area boxed in B D: a photo was magnified from the area boxed in C. The arrows indicate
apoptotic nuclei in stage I Il a and I[ b respectively. DS: dorsal side VS: ventral side FB: fat body ML: midgut
lumen ME: midgut epithelium CH: chyme OP: ovipositor. Scale barsz A =300 um B =120 pum C =60 pm; D =12

m.
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Fig.3 Ultrastructural analysis of normal cells and apoptotic midgut

cells in the 4" instar Nilaparvata lugens larvae
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A: a normal nucleus with euchromatin and heterochromatin in interphase in cell cycle (down) and a nucleus with
chromatin condensed in prophase (up) were seen. Arrowheads point to two intact nuclei. B: an apoptotic cell in stage | .
The chromatin was condensed. Arrows indicate two mitochondria which were swelling. C: Three adjacent apoptotic cells in
stage [l a. D: showing cell debris and apoptotic bodies in stage I b of apoptosis. Arrows indicate two vacuoles. cc:

condensed chromatin  ML: midgut lumen. Scale bars: B=0.5 pm otheres =1 pwm.
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