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Three-dimensional Image Reconstruction of

the Developing Pelvic Region in 9-day-old Chick Embryos
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Abstract

Development of organs in organisms has been studied for long time. They have been studied
by both serial sections and whole-mount under microscopic investigation to demonstrate the
developmental processes in either micrographs or drawings. Although the developmental
processes are well defined, they remain ignoring the dimension. Nowadays, the technology called
3D reconstruction increases the capability of embryological studies including the third dimension
(z-axis or thickness) and volumetric data to visualize the developmental mechanism in natural
environment. This research aims to apply the 3D reconstruction and morphometry to illustrate the
normal development of pelvic region in 9-day chick embryo. The serial sections were imported
and analyzed histologically and volumetrically in Amira 3D software. The 3D model was further
remodelled in Cinema 4D program to decrease sectioning noise which disrupt the perspective. The
3D model from the reconstruction showed that it can rotate to visualize the topography of the
pelvic structures and compare the volume of organs in pelvic region. The main results found that
a created 3D image reconstruction can visualize the pelvic region structure close to the real embryo
structure. Moreover, the differentiation of the pelvic region structure at the tissue level can be
illustrated by a created 3D image reconstruction. Thus, this created 3D image reconstruction is able

be used as a tool for demonstrating the morphological changes in embryonic development.
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sguulaanzuazing Laun mesonephric duct  USIA1U lateral U89 cloaca Usyanmi anans

(WD), paramesonephric duct (MD) wag ureter 994 cloaca (;J‘IJ‘?; 1-4)
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Figure 1 Histological sections of pelvic region in 9-day chick embryo (Abbreviation: A = allantois,

CL = cloaca, | = intestine, MD = Mullerian duct, U = ureter and WD = Wolffian duct)
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Figure 2 Histological sections of kidneys and their derivatives (Abbreviation: G = gonad, K = kidney,

M = mesonephros, MD = Mullerian duct, U = ureter and WD = Wolffian duct)
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Figure 3 Three-dimensional model of pelvic
region in 9-day chick embryo (frontal

view)
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Figure 4 Three-dimensional model of pelvic
region in 9-day chick embryo (side

view)
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Figure 5 Quantitative analyses of pelvic region in 9-day chick embryo. Panel A shows the raw

volumes of the pelvic structures. Panels B-D show comparisons among pelvic structures.
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