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A three-dimensional, visualized, digital model of the genital
system of the male oriental migratory locust:
Locusta migratoria manilansis
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Abstract We conducted a three-dimensional reconstruction of the genital system of male Locusta migratoria manilansis
(Meyen). The genital system was HE stained, and male adults embedded in frozen embedding medium ( OCT) and sliced
serially in accordance with the frozen section technique. Digital section image information was gathered and collated in a
data set. Photoshop 7.0 and Image-Pro Plus (IPP) software were used to segment, process and merge all sectional images
of genital organs and then to complete a three-dimensional reconstruction of the genital system. Using this method, the
histological micro-structure of the testis, vas deferens, accessory gland, ejaculatory duct, seminal vesicle, ejaculatory sac
and spermatophore sac were observed, and a three-dimensional visualized digital model of the genital system of L. m.
manilansis’ s was successfully constructed. The model can be rotated randomly and observed from different angles. These
results provide the theoretical foundation for further study of the genital system of the male oriental migratory locust.
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Fig. 1 The organization structure of the genital system of male oriental migratory locust: Locusta migratoria manilansis
A, B. ¥ HEE A the cross-section image of testis( x40, x 100) ; C,D,E. 5 # % #5 # )i the cross-section image of testicutar
tubule( x400) ; F. %iks & B # i the cross-section image of vas deferens( x400) ; G,H. [flIE 454K f the cross-section image
of accessory gland ( x 100, x400) ; I,J. H45 45 R #51E the cross-section image of ejaculatory duct ( x200) ; K, L. 3 it #% (¥
BR BN GRS %8 ) B AL I the cross-section image of copulatory organ ( x40) ; M. 32 g #% (hF BR % F1 41 K5 5% ) AR 1 the vertical-
section image of copulatory organ ( x40) ; N. Fff I Fil i 45 % 2\ #X i the vertical-section image of accessory gland and seminal
vesicle( x40).
tes: . testis; tesl: #5849 testicular tubule; vd: $¥ifE % vas deferens; grm: JFK; X germinative area; grw : 4= 4 X zone of
growth; mat: i Z [X. maturation zone; trs: 254 [X zone of transformat ion; spd : K5 F 40 /il spermatid; sc2: ¥K 22K £ 4i fifg
secondary spermatocyte; ft; g [Jff 4l ifi fat cell; pr: [ JF X perithelial membrance; tr; fif X 4 trachcole; ep: I iz 4H 4
epithelium; in; P intima; cm; ¥3RJJ| circular muscle; Im: LIl longitudinal muscle. sej: $t4E % ejaculatorysac; dej: HFA5 4
ejaculatory duct; ag: ff It accessory gland; vsm: fif & % seminal vesicle; sps: fF BK %% spermatophore sac; cog: 2 AL fir
copulatory organ.
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Fig. 2 The cross-section image of testis ,accessory gland and seminal vesicle of

Locusta migratoria manilensis and the image after segmentation
A,B. JRIR K A original image( x7); C,D. 4P E F the image after processing( X 7).
tes: 5 B testis; ag:PffIf accessory gland.
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Fig. 3 Three-dimensional reconstruction surface model map of the male

reproductive system of Locusta migratoria manilensis
A. T WL lateral view; B. JIE i Wi ventral view; C. &M W inclined- lateral view; D. IF Ji§ i Wi frontal- ventral view.
tes: fi5 85 testis; ag :[fl i} accessory gland; cog: 3 AL #% copulatory organ.
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