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Abstract

Morphological and histological aspects on the optic tectum of (Buzzard) were
studied to describe the size ,position and the strurtural variation that related to bird
behavior and function. The results of morphological aspects revealed that the optic
tectum was large and thick . Its position was lateral and below the cerebral
hemisphere. Histological aspects of this organ was studied with the using of rotary
microtome and slides stained with Haematoxyline and Eosin (H&E) and periodic acid
schift reagent (PAS) methods . The results of microscopic examination indicated that
optic tectum was divided in to : Superficial layers which constitutes the stratum
opticum (SO) and Deep layers which constitutes the stratum griseumcentrale(SGC)
,the stratum album centrale (SAC) and the stratum griseumperiventriculare (SGP).
The majority population of neurons especially of different sizesfound in the stratum
griseumcentrale (SGC) . optic fibers were displayed different patterns and orientations
in various tectum .
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Introduction

optic lobes are the visual roof of the mid brain (mesencephalon), which named
optic tectum(Teo) in nonmammalian species ,and superior colliculus (Sc) in
mammalian species [Pettingil 1985 ; Northcutt 2002 ; Kent 1987 ].The avain optic
tectum (Teo) , and the mammalian superior colliculus (Sc) are homologus
[Hutchinson 2007 ;Luksch 2003a,b ; Linser 1985 ] . The optic tectum are well
developed [Cook 2000 ;Linser 1985 ; Martin et al. 2007 ;Iwaniuk 2003] ,thick
[Northcutt 2002 ;Martin et al. 2007 ;Tombol 1998] ,highly laminated ,and
complicated [Hutchinson 2007 ;Cook 2000 ;Dong et al. 2002 ; Hu et al. 2004] in birds
.Avain optic tectum exhibites more variations in position [Martin et al. 2007 ; Iwaniuk
2003 ;Walker 1983 ] .The optic tectum exhibites characteristics important for motion
processing and important as a large receptive fields ,motion responsive and
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directionally selective .Approximately 90% of the retinal ganglion cell axons in
lateral-eyed birds project to optic tectum [Linser 1985 ; Cook 2000 ] .The purpose of
the study has been find out the morphological and histological aspects of the optic
tectum in (Buzzard) ,a bird of high degree of optical activity [Rosemary 2006] that
may be helpful for better understanding the structural variations related to its
important functions ,and birds behaviour .

Material and Methods

Four healthy adult ( buzzard )were utilized in this investigation, the brains were
obtained from the skull by careful dissection , the whole brain and the optic lobes
were submersion fixed in 10% buffered formalin . The optic lobes were bisected in
sagittal plane .Pieces of optic lobes made by a sharp knife were fixed in 10%
buffered formalin , washed , dehydrated through ascending grades of alcohol ,
cleared and embeded in paraffin wax . Five —six microns thick sections were cut by
using rotary microtome . The paraffin wax was removed by immersing the slides in
xylene . The slides were passed through descending grades of alcohol , the sections
were stained with Haematoxylin and Eosin (H & E ), and Periodic acid shift reagent
(PAS ) as per standered procedures, the tissue sections were cleared , mounted with
D.P.X. as per usual method [Humanson 1972; Drury 1980 | .

Result

The optic tectum : Gross anatomy
The optic tectum of the Buzzard mid brain were a pair of clearly visible well
developed lobes ,Fig. (1&2 ) shows the size ,shap and the position of these
structures . The optic tectum were large and oval , its position was lateral and below
the cerebral hemisphere . The optic tectum of the Buzzard was thick and highly
laminated. It was enclosed a reduced lateral narrow recesses which considered the
end of the third ventricle of the brain .
The optic tectum :Histomorphology

Histologically the optic tectum (Teo) was divided into : Superficial layers which
constitutes the stratum opticum (So) and Deep layers which constitutes the stratum
album centrale (SAC) ,the stratum griseumcentrale (SGC) and the last stratum the
layers of the stratum griseumperiventriculare (SGP) (Fig.3 ). Optic tectal layers
exhibits alternating cellular and fibrous laminae , each cellular layer composed of a
sparse population of neurons .( Fig .4) shows the majority population of different
sizes neurons found especially in the gray layers of the stratum griseumcentrale
(SGC) .( Fig. 5) shows the different patterns and orientation of the optic fibers in
various laminae of the Buzzard optic tectum .

Discussion

The results indicate that Buzzard has well developed ,large optic tectum , this
finding was inagreement with [Kent 1987; Linser 1985] in birds , [Martin et al. 2007]
in Emu ,pigeon and [Iwaniuk 2003] in parrots .The humming birds ,kiwi and Barn owl
have relatively small optic tectum [Martin et al.2007 ;Wylie et al. 2006] .
The position of the optic tectum depends on the extension of the caudotemporal part
of the cerebral hemisphere its position was ventral in parrots ,corvids [Iwaniuk 2003]
and kiwi [Martin et al. 2007] ,while in Buzzard it was lateral and below the cerebral
hemisphere .
Buzzard has thick optic tectum ,this was inagreement with the statement of [Northcutt
2002] in sparrow ,[ Tombol 1998] in chicken and [Martin et al. 2007] in pigeon . Kiwi
and Barn owl has a very much reduced thickness optic tectum [Martin et al. 2007;
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Wylie et al. 2006] . This reflects on the feeding methods behaviouroccured in some
birds that need to keep their vision stable in order to successfuly feed [Iwaniuk &
Hurd 2006] , and the uncanny ability of some birds to locate prey using only auditory
cues [Wylie et al. 2006] .

The results indicate that Buzzard has highly laminated optic tectum , the latter divided
into superficial layers which constitutes the stratum opticum (SO) , and deep layers
which constitutes the stratum album centrale (SAC) , the stratum griseumcentrale
(SGC) and the last stratum the layers of the stratum griseumperiventriculare (SGP)
.These observations were inagreement with [Hutchinson 2007 ; Cook 2000] in birds
and [Dong et al. 2002; Hu et al. 2004] in chicken .It was found that the majority
population of different sizes neurons especially found in the gray layers of the
stratum griseumcentrale(SGC) . According to [Cook 2000] who stated that the
stratum griseumcentrale posses neurons which exhibit large receptive fields ,motion
responsive and directionally selective . Other observation was made by [Linser 1985]
in birds , he found three distinguishe population of neuroglia by using
immunochemical techniques .

The optic fibers displayed different patterns and orientations in various laminae of the
Buzzard optic tectum . These observations were in accordance with [Tombol 1998] in
chicken . [Anton et al. 1982] demonstrated four distinct bands of fibers which have
some influence upon the motor output functions of the avaintectum . [Tombol et al.
2003] classified two types of optic fibers according to the thickness and terminal
branching patterns which take part in the transmission of optic impulses to the
neurons .According to [Hutchinson 2007] the avain optic tectum and the mammalian
superior colliculus (SC) relays visual information through its more superficial layers
and the somatosensory / multisensory information through its deeper layers . The
colliculus function are to help the head for orient and the eyes toward something
seen . [Hutchinson 2007; Luksch 2003a,b ; Linser 1985] considered the avain optic
tectum and the mammalian superior colliculus homologous ..
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Fig. 1 Dorsal view of the buzzard brain showing the position of the optic tectum
(Teo) .1 - cerebral hemishere 2-> optic tectum 2-> cerebellum .

Fig. 2 Lateral view of the buzzard brain showing the shape and the size of the
optic tectum . 1> cerebral hemisphere 2-> optic tectum 3= cerebellum 4->
medulla oblongata .
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Fig. 3 The optic tectal layers in buzzard brain (H&E) (10X) .
5 the superficial layers 6 the deep layers .

Fig. 4 The optic tectal gray layers of the stratum griseum centrale (SGC) (;.T&E) (-on{

7- neurons of different sizes . =
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Fig. 5 The buzzard highly laminated optic tectum showing the alternating cellular
and fibrous laminae (?:L&,E)&D_x)_.

8-> blood vessel 9 —>different patterns and orentation of optic fibers .
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