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Abstract

This study describes the pattern of ossification of the bones that make
up the cranium and the base of the skull in Indigenous sheep embryos aged
(40-155 days) using different techniques to determine when the
ossification centers appear in these bones.

The methods used in this study varied, as the double staining
technique relied upon young ages using alizarin red S and alcian blue, and
maceration was done using sodium hydroxide solution (NaOH) at a
concentration of (2%), then the samples were cleared using glycerin and
examined with an anatomical microscope for embryos, in addition to using
histological examination of the cranium and the base of the skull at young
ages. The maceration with sodium hydroxide solution (NaOH) at different
concentrations, the radiographic method, and the maceration with fly
larvae were used for middle and old ages, where (32) measurements were
taken within the dorsal, lateral, and ventral surfaces using samples that
were prepared by maceration with sodium hydroxide solution and
radiography only.

The current study showed that ossification centers in the cranium and
base of the skull bones of Indigenous sheep embryos began to appear in
the frontal bone at (42 days), followed by the parietal bone and the
zygomatic process of the temporal bone at (45 days), and the inter-parietal
bone at (53 days), while they appeared in the temporal bone at (48 days),
the sphenoid bone at (50 days), and finally appeared in the occipital bone
at (57 days) of gestation.

The ossification centers of the frontal and parictal bones appeared at
the lateral edge of the bone and their spread was upward dorsally towards
the medial suture. The ossification centers of the temporal bone appeared

from the posterior edge of the zygomatic process of the temporal bone and
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spread backward direction. The appearance of ossification centers in the
inter-parietal bone was in its central part and spread towards and backward
direction. The ossification centers of the squamous and basilar part of the
occipital bone also appeared in the central part of it and their spread was in
the lateral direction of the squamous part; and towards and backward
direction of the basilar part. As for the sphenoid bone, the ossification
centers appeared in the middle of the basi-sphenoid bone and then began
to spread toward the direction of the pre-sphenoid bone, and to the sides of
the bone. As for the pre-sphenoid bone, the ossification centers appeared
in the front of the bone and then began to spread to the sides and backward
to the basi-sphenoid bone. Histological examination of the cranium region
showed that the bones ossify by intra-membranous ossification, while the
base of skull bones ossify by intra-cartilaginous ossification.

The method of maceration with sodium hydroxide solution (NaOH)
and radiography of middle and old-age embryos showed that the frontal,
parietal, inter-parietal, and squamous part of the temporal bone appeared
fully ossified at the end of the second trimester of gestation, while the
occipital, sphenoid, the vertical plate of the ethmoid bone, and the petrous
part of the temporal bone appeared fully ossified in the third trimester of
gestation. The larvae maceration method was also used for older age
embryos, where the bones appeared fully ossified, but were separated from
each other.

The results of the statistical analysis of the anatomical measurements
showed rapid growth of the dorsal and lateral surfaces’ bones first, then the
ventral ones, with a very strong positive correlation between the
measurements of the three surfaces with the variable of age, total length,
total weight, and head weight; and a positive correlation ranging from

strong to moderate between the measurements of the dorsal and ventral




