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Abstract
The study concerned the embryonic development of spinal cord of white choeked bulbul Pycnonotus 
leucotis. The spinal cord at the age 40 hour’s incubation from the neural tube and its tissue wall is composed 
of two layers, the ependymal layer and mantle layer. The spinal cord differentiation is completed at the age 
7 day’s incubation, its, were we notice that the central canal is clear and cavity lined with neurons and we 
note the arrangement of gray matter in the form of the letter H and its inside and it is characterized by dorsal 
and ventral horns and the gray matter substance and note the formation of dorsal medium spetum and ventral 
medium fissure.
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Introduction

The white cheeked bulbul Pyconontus leucotis, 
family Pycnonotudiae, order Passerifromes, class Aves 
and phylum Chordata. The neural tube arises from the 
neural plate during neurulation, the neural plate results 
from induction of primitive ectoderm during neural 
induction(1).

Neural system development is one of earliest 
systems to begin, and the last to be completed after 
birth, this development generates the most complex 
structure within the embryo and the long time period 
of development means in utero insult during pregnancy 
may have consequences the development of the nervous 
system (2, 3).

The neural tube gives rise to brain and spinal cord, 
the neural tube is formed from the ectoderm overlying 
the notochord and ectoderm extends from prochordal 
plate to the primitive knot, the neural tube is soon 
divisible in to cranial enlarged part that forms the brain, 
and a caudal tubular part that forms the spinal cord(4). 
The brain and spinal cord develop as unequal swellings 
at different regions of the neural tube. Caudal cylindrical 
portion of the neural tube forms the spinal cord. Cavity 

of the neural tube is almost like a vertical slit as seen in 
the cross section(5).

The spinal cord is one part of the central nervous 
system, that connects to the myelencephalon and 
extends within the vertebral canal(6). The spinal cord is 
symmetrical on both sides and there are a pair of incisions 
the dorsal medium sptum and the ventral medium fissure. 
It is composed of two internal area called the gray 
material, which appears in the form of layer consisting 
of frontal and posterior horns and consisting of nerve 
ganglia cells as well as the fibers contained(7, 8).

The external area represents the white material and 
consist of bundles of nerve fibers, which are sensory and 
motor nerve fibers(9, 10, 11). The spinal cord in its center 
contains a small space called the central canal, which 
is filled with cerebrospinal fluid and extends along the 
spinal cord as it reaches the front end of the fourth 
ventricle(1, 12, 13).

Nervous tissue consists of cells, fibers and blood 
vessels, two different categories of cells are found 
in nervous tissue neurons and neuroglial cells. The 
meninges en copsulates brain and spinal cord, and the 
meninges are formed in birds as in the other vertebrates 
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of the dura matter, arachnoid and pia matter(10, 14) 

Material and Methods

Embryos bird Pycononotus leucotis were obtained 
from incubated eggs collected from local market. For 
light microscope study, the specimens imprisoned in 
10% formalin to be fixed, then the specimens washed 
with tap water, and dehydrated in ascending solutions of 
ethyl alcohol, the specimens were cleared in xylene, then 
they were infiltrated and embedded in paraffin wax. Thin 
serial sections (5 μm) were cut and rotary microtome, 
and stained with hematoxylin and eosin. These sections 
were examined and measurement by using ocular and 
stage micrometer and photographed using an light 
microscope with camera.

Result

The spinal cord of the embryo age (40) hours 
incubation shows on oval shape in the cross section, 
and the thickness of its roof and its height was (13) 
micrometer, while the thickness of its later wall was (38) 
micrometer. The wall consists of ependymal layer, which 
it made up of pseudostratified columnar epithelium 
surrounding the neurocoel, which represents the spinal 
cord cavity as it is narrowed at the central part and the 
followed by the layer of mantle layer, which it contains 
of neuroblasts that it is active division (Figure 1).

In the fetus (48) hours incubation the spinal 
cord was distinguished its oval shape, consisting of 
a neuronal matrix and it composed of several rows 
cells. The cells of ependymal layer are active split and 
spherical shape. The ependymal layer either the cells 
that followed and the result of the division of cells layer 
nerve lining aggregates to from the precesser mantle 
layer of neuroblasts, and the thickness of roof was 
(15) micrometer, the rate of thickness of the hall had 
reached (19) micrometer, while the average thickness 
of the lateral wall was (64) micrometer. The cavity of 
spinal cord appeared narrow in the central region anal 
expanded in the dorsal and abdominal regions.

The section of the fetus (72) hours incubation, 
the spinal cord is oval shape and it was composed of 
the ependymal layer, which it consist of the epithelial 
tissue followed by neuroblast layer, which extends its 
protrusions to from the marginal layer, and differentiation 
of the mantle layer to gray matter and differentiation of 

the marginal layer to the white matter, the spinal cord 
contains coelom called newocoel. The rate thickness 
of roof of spinal cord was (18) micrometer, the rate 
of thickness of the floor was (25) micrometer, and the 
rate of thickness of the later wall was (80) micrometer 
(Figure 2).

The spinal cord in the (96) hours incubation appears 
to be oval of the shape with a gray matter that represents 
the inner part of the wall, and the white matter that 
represents the outer part of its wall, and it is noted the 
beginning of differentiation of gray matter into the 
dorsal horns, and ventral horns, the rate of thickness of 
roof was (30) micrometer, the rate of thickness of the 
wall of floor was (45) micrometer, and rate of thickness 
of the later wall was (140) micrometer, and the spinal 
cord contain elongated cavity (Figure 3).

The fetus (5) days’ incubation, the rate of thickness 
of roof was (59) micrometer, the rate of thickness of 
floor was (69) micrometer, and the lateral wall was (149) 
micrometer, and its contains elongated cavity. As for the 
structure of the tissue showed the gray matter which was 
synthesized by spherical neurons while the white matter 
composed of the nerve fibers, as well as the appearance 
of dorsal horns and ventral horns (Figure 4).

The spinal cord in the (6) days’ incubation the rat 
of thickness of roof was (65) micrometer, the rat of 
thickness of floor was (75) micrometer and the rate of 
thickness of the lateral wall was (152) micrometer. As 
for the structure of the tissue has distinguished the wall 
of its roof to the roof plate, whose cells are active split 
in the form spherical neurons and nuclei central location.

As for its lateral wall, ependymal was shown to be 
a split nucleus with a central site of dark color followed 
by several rows of cells with central nuclei, these cells 
represent the mantel layer, which forms a gray matter 
of spinal cord surrounded by the exterior, the marginal 
layer represents white matter. The histological structure 
of the wall floor has differentiation to the floor plate 
(Figure 5).

At age (7) days’ incubation increase in the side 
walls, where the average thickness of rood was (163) 
micrometer, as well as the rate of thickness of floor was 
(70) micrometer, while the average thickness of the 
lateral wall of the floor of (79) micrometer. The spinal 
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cord differentiates at this age into areas, the white matter outside and the gray matter inside, which appears in the 
shape of the letterx, this region differentiates to the dorsal and ventral horns, and it is notice at this age dorsal medium 
septum and ventral medium fissure (Figure 6). 

Fig 1: T.S. through embryo at 40 hour’s incubation showing spinal cord, notice: Ependymal layer (EP), 
Mantle layer (ML), Notochord (NO) (H & E, 100x). 

Fig 2: T.S. through embryo at 72 hour’s incubation showing spinal cord, notice: Neurocoel (Nec), 
Ependymal layer (EP), Mantle layer (ML), Marginal layer (MarL), Notochord (NO) (H & E, 40x). 
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Fig 3: T.S. through embryo at 96 hours incubation showing spinal cord, notice: Neurocoel (Nec), Ependymal 
layer (EP), Mantle layer (ML), Marginal layer (MarL), Roof plate (Rop), Floor plate (FP), Notochord (NO), 

Dorsal root ganglion (DG) (H & E, 10x). 

 
Fig 4: T.S. through embryo at 5 day’s incubation showing spinal cord, notice: Neurocoel (Nec), Ependymal 
layer (EP), Mantle layer (ML), Marginal layer (MarL), Notochord (NO), Roof plate (Rop), Floor plate (FP), 

Dorsal root ganglion (DG) (H & E, 10x). 
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Fig 5: T.S. through embryo at 6 day’s incubation showing spinal cord, notice: Neurocoel (Nec), Ependymal 
layer (EP), Mantle layer (ML), Marginal layer (MarL), Roof plate (Rop), Floor plate (Fp), Notochord (NO), 

Dorsal root ganglion (DG). 

Fig 6: T.S. through embryo at 7 day’s incubation showing spinal cord, notice: Central canal (CC), Dorsal 
horn (DH), Ventral horn (VH), Dorsal medium sptum (DMS), Ventral medium fissure (VMF), White matter 

(WM), Gray matter (GM) (H & E, 10x). 
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Discussion

The caudal segment of the neural tube becomes the 
spinal cord, it gradually tapers in the tail region where 
terminates as the primitive filum terminate. It is formed 
by the spinal cord of the neural tube which does rot from 
the brain.

This part of the neural tube which was initially 
cylindrical thickens differently at different regions to 
form the adult spinal cord(15).

It swells in girth at the level of the arms and legs. 
The original cylindrical neural canal elongates dorso-
ventrally and gets compressed laterally. The neural 
tube consists of the thickened columnar epithelium, but 
changes soon take place in its shape and histological 
structure. All the cells of neural tube are elongated 
with their long axes radiating out from the ependyma 
to periphery. The neural tube possesses to layer, the 
ependyma, which lines the neural canal and contains a 
large number of mitotic cells and the marginal layer, and 
the mantle layer is also recognizable(16).

Neuroblasts are visible in embryo from about (2 
days) of incubation in the ventrolateral part of the neural 
tube, this region is about six cells deep, whereas in the 
floor plate there is only a single layer of cells. Spinal 
nerves have developed, and the regions of grey and white 
matter are recognizable at (3-3.5 days) of incubation. 

Dorsal and ventral horn can be seen in the grey 
matter and glial cells in the white matter at (7 days) of 
incubation. During the following days the spinal cord 
becomes larger in transverse section and there is change 
in shape of lumen from a longitudinal slit to on almost 
square or round shape.

The wall is thin in the midline dorsally and ventrally 
forming roof and floor plates respectively, these areas 
will saves path way for crossing nerve fibers. The sulcus 
limitans divides the mantle layer in the lateral wall in 
to a dorso lateral portion called the alar plate, which 
contains sensory nuclei and a ventrolateral portion 
called the basal plate, which contains motor nuclei. 
This is accompanied by the development of dorsal and 
ventral fissure, with the outgrowth of spinal nerves size 
and shape of the spinal cord varies alorg its length. Its 
wall in the dorsal part fuses to form a sputum, the dorsal 
sputum. Its ventral part remains a canal of spinal cord 

and it called central canal. Median line to enclose a mid-
ventral groove, the ventral fissure.

A fate map of the spinal cord in the thoracic, lumbar 
and caudal regions were published(17). The meningeal 
layers of the spinal cord, and the endoneurium of the 
peripheral nerves were all formed from mesenchymal 
cells(18).

Conclusion

The spinal cord is differentiated from the neural tube 
at the age embryo of (40) hour’s incubation, and it’s wall 
is histologically composed in this age of two layer, the 
emendymal layer and mantle layer. At the embryo age 
(48) hour’s incubation increases the thickness of the wall 
of the spinal cord. The marginal layer is differentiated 
with in the spinal cord wall in embryo age (72) hour’s 
incubation. The spinal cord differentiates in to two areas, 
the gray matter region, which id formed by dorsal horns 
and ventral horns, and the white matter region in embryo 
age (96) hour’s incubation. The embryo age of (5) day’s 
incubation, the area of the gray matter a histologically-
formed cell of spherical neurons. As for the area of white 
matters it is a histologically-formed of the nerve fibers, 
as the dorsal and ventral horns observe. The roof and 
floor plate cells and spinal cord wall cells are dividing 
active at the embryo age of (6) day’s incubation. At the 
embryo age of (7) day’s incubation can be observed, the 
central canal, the dorsal and ventral horns, the dorsal 
medium sptum and ventral medium fissure. 
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