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Morphological observation and 3D reconstruction
of the brain of Locusta migratoria manilansis

LIAN Guo-Yun'™ LI De-Zhi® CHEN Yi-Kun' LOU Yan-Xia’® LIU Zhi-Gang' ***
(1. School of Medicine, Shenzhen University, Shenzhen 518060, China; 2. Key Laboratory for Biological Control of

Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract The morphological structure of the brain of Locusta migratoria manilansis ( Meyen) was observed and a 3D
digital model of the brain developed. The brain was dissected and observed under light microscopy. The brain was found to
consist of a protocerebrum, deutocerebrum and tritocerebrum. In order to obtain a 2D sectional image dataset of the
locust, male adults were embedded in frozen embedding medium ( OCT) and sliced into sections, and a 2D image of each
section was stored in a dataset. After registering and segmenting the brain regions in the serial section images using image
processing methods, Image-Pro Plus (IPP) was used to reconstruct a 3D model of the brain which can be freely rotated
and observed from any angle. This model provides a basis for scientific research on grasshopper physiology and locust
control.
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Fig.1 Organization structure of the brain of Locusta migratoria manilensis
A. Y\ YIAE longitudinal section image; B. [ J5# it K& partial enlarged view of the brain;
C. LM KK enlarged view of left optic lobe; D. £ 41 it K& enlarged view of right optic lobe.
OL: #irt optic lobe; AL: fil /i1 antennal lobes; LG: #{ M- 4 i lamina ganglionaris;
ME: #1416 medulla externa; MI: £ P #% medulla interna.
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Fig.2 3D reconstruction model figures of the brain of Locusta migratoria manilensis
A. IET W frontal view; B. {837 W inverted view; C. ZEfll 1 W left-lateral view; D. 45l 1f W right-lateral view.
OL: M optic lobe; PC: Hijfiti protocerebrum; DC . fixi deutocerebrum; TC: J5fisi tritocerebrum.
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