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Study on three-dimensional reconstruction of the digestive tract of the

oriental migratory locust Locusta migratoria manilansis ( Meyen)

LI DeZhi' *™ LIU Zhi-Gang® MENG Rui-Xia' TU Xiong-Bing’

Yasen * Shali®  ZHANG Ze-Hua’™
(1. College of Agriculture Inner Mongolia Agricultural University Hohhot 010019 China;
2. Key Laboratory for Biological Control of Ministry of Agriculture Institute of Plant Protection Chinese Academy of

Agricultural Sciences Beijing 100081 China; 3. College of Medical Shenzhen University Shenzhen 518060 China)

Abstract A three-dimensional digital model of the digestive tract of Locusta migratoria manilansis ( Meyen) was
developed. Male adults were embedded in frozen embedding medium ( OCT) and sliced into sections. Digital image
information on each section was collected on a CCD and stored in a data set. Photoshop 7.0 and Image-Pro Plus ( IPP)
software were used to segment process and merge images of each section and then to successfully produce a three—
dimensional reconstruction of digestive tract. The resultant three-dimensional image can be freely rotated and observed
from any angle. Anatomical parameters as length area and volume can be obtained easily.
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Fig.1 The cross-section image of Locusta migratoria manilensis ( x7)
a. Original image; b. Processed image
Pr: Proventriculus; Ge: Gastric caecum
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1

Table 1 Three-dimensional anatomic parameters of digestive tract of Locusta migratoria manilensis

Parameters
Digestive tract
Length ( mm) Surface area (mm’)  Volume ( mm®) Volume ratio ( %)
+
1.42 9.04 1.09 1.16
Pharynx + Esophagus
. 4.23 41.49 18.15 19.35
Crop
Foregut
+
Proventriculus + 7.15 128.14 44.19 47.12
Digestive caeca
, , 4.63 50. 55 12.77 13.62
Midgut Midgut
4.09 28.35 6.71 7.15
[leum
. 2.28 22.80 5.28 5.63
Hindgut Colon
4.23 23.60 5.60 5.97
Rectum
Total 28.03 303.97 93.79 100
3
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Fig.2 a. Sequential image data set apply mask map; b. Three-dimensional reconstruction surface model map

of the digestive tract of Locusta migratoria manilensis;, c. Horizontal rotation map; d. Inclined rotation map
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