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SUMMARY

The mesencephalon was the smallest part of the brainstem in all
examined animals. In pig it was the smallest and takes an oblique
position rostrodorsally between the rostral higher forebrain and the
caudal lower hindbrain. The mesencephalon composed of dorsal tectum,
ventral tegmentum, crura cercbri and ftraversed centerally by
mesencephalic aqueduct. The longest mesencephalon to the total length
of the brain and also to the brainstem was observed in sheep (12.4%,
21.7%) while the shortest one was in pig (3%, 10.8%). The rostral
colliculi were larger than the caudal ones in donkey and sheep, nearly of
the same size in cat but in dog and pig the caudal ones were the larger.
The lemniscal trigone was rectangular in donkey, dog and cat; triangular
in sheep and groove like space in pig and represented by the brachium of
the caudal colliculi. The cerebral crura were thick and well prominent in
donkey, relatively long in sheep, short and fan shaped in pig and in the
form of thick column nearly with the same caliber along its length in
dog and cat. The intercrural nucleus was visible in cat, pig and sheep.
The shape and orientation of the mesencephalic aqueduct differed
between the examined animals in accordance to the shape and position
of the mesencephalic tectum. The intercrural fossa was elongated
hexagonal in shape in sheep, rectangular in donkey, cup shaped in pig
and trapezoid in dog and cat. The mesencephalic tegmentum was well
developed in dog where it formed the highest percentage to the total
mesencephalic height (57.1%) followed by cat, sheep and pig. The
lowest value (50%) was recorded in donkey. The substantia nigra was
well developed in dog, pig and sheep, while the red nucleus was well
developed in dog and pig.

Key words: ComparativeBrainstem, Domestic animals, Mesencephalon

INTRODUCTION

The mesencephalon was the most important part of the
brainstem, as it links between the forebrain rostrally and the hindbrain
ceudally. The dorsal aspect of the mesencephalic tectum was a large
center for correlation of the optic, visual and auditory impulses with the
exteroceptive impulses from the face and the trunk [Ariens Kappers,
Huber and Crosby (1965); Gray (1973); Nickel, Schummer and Seiferle
(1984); Dyce, Sack and Wensing (1987); Seeley, Stephens and Philip
Tate (1992)]. In the ventral portion of the mesencephalon (fegmentum)

23




the entire efferent component was situated and include the nucle! of the
occulomotor and trochlear nerves: mesencephalic reticular nuclei which
are involved in behavioural arousai, regulation of muscle reflexes and
modulation of pain sensation (Ariens Kappers ef al.1965; Kotchabhakdi,
Hoddevik and Walberg, 1980; Kelly, 1985 and Seeley ef al., 1992). In
addition the reticular formation and other mesencephalic nuclei form the
promotor networks that organize several complex behaviours such as;
control of posture, orientation of the head and body towards external
stimuli, control of eye movements and coordination of the activity of
visceral organs (Mussen, 1927; Hinsey, Ranson and Dixon, 1930; Kelly,
1985 and Brodal, 1998). Moreover the fibers pathways through the
mesencephalon (basis peduncle) to and from the higher centers take
place (Ariens Kappers et al., 1965; Nickel ef al.. 1984; Dyce et al.
1987 and Seeley et al., 1992).

MATERIAL and METHODS

[n the present work heads of adult clinically healthy donkeys,
sheep, pigs, dogs and cats of both sexes (10 each) were used. Injected
with 10% formalin solution through the common carotid artery and
immersed in the same fixative for sufficient time. The cranial cavity was
opened and the brain with its meninges was extracted. The meninges
were removed carefully. Different measurements of the brain, brainstem,
mesencephalon and its structures were recorded in (Fig. 1). Cross and
sagittal sections of the mesencephalon at specific levels were made to
examine some of its internal structures.

RESULTS

The mesencephalon was completely hidden from view by the
cerebral and cerebellar hemispheres. [t was the smallest part of the
brainstem in all examined animals and in pig it was the smallest at all
(Table 1). Tt was situated between the medulla oblongata and pons
czudally and the diencephalon rostrally. In all studied animals except
pig, it appeared horizontal (Figs. 2/A,B,D,E). In pig it lay in an oblique
position (rostrodorsal) between the lower hindbrain caudally and the
higher forebrain rostrally (Fig. 2/C). The width of the mesencephalon
varied along its length in accordance to the divergence of the cerebral
crura rostrolaterally to end caudal to the optic tract where it reaches its
maximum width (Table 2).
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The mesencephalon composed of dorsal tectum mesencephali,
ventral crura cerebri and tegmentum mesencephali. Tt was traversed
centrally by the mesencephalic aqueduct which continue rostrally with
the cavity of the 3™ ventricle and caudally with that of the 4™ one (F igs.
3,3/A-E).The occulomotor and frochlear nerves originate from the
mesencephalon,

The dorsal mesencephalic tectum was represented by the lamina
tecte and two pairs of eminences. The rostral pair was the rostral
colliculi and the caudal one was the caudal collicuii. They were
connected with the geniculate bodies by the brachium colliculorum
caudalis et rostralis. In all examined animals the tectum took an oblique
direction where the caudal eminence lay caudolateral to the rostral one
(Figs. 2,4/A,B,D.E) In pig the rostral eminence lay above the caudal one
and the tectum took a vertical position (Figs. 2,4/C). In donkey the
larger rostral colliculi were hemispherical in shape (Figs. 2,4/A and
Table 3) and located rostrolateral to the caudal ones. In sheep (Figs.
2,4/B and Table 3)) they were rectangular of grayish color and located
rostrodorsal to the caudal ones. In sheep also they were thick at the
midline (0.9cm) and became thin laterally (0.2cm). The long axis of the
rostral colliculus was straight in donkey, where it directs rostrally and
oblique in a rostrolateral direction in sheep. The rostral transverse
groove which separate them from the Iateral geniculate body was wide
and desp while the caudal one which separates them from the cauda]
colliculi was shallow and namow. The longitudinal groove which
separate the right from the left one was deeper. Rostrally this groove
formed a deep fossa for the lodgment of the pineal gland in sheep (Fig.
4/B).The smaller caudal colliculi were ovoid in shape and of white
color. They continued in the midline by an isthmus which was very thin
in donkey and thick in sheep. The trochlear nerve originated caudal to
the brachium of the caudal colliculi. In cat the rostral and caudal
colliculi were nearly of the same size (Fig. 4/E, Table 3) but in dog the
caudal colliculi were the larger (Fig. 4/D, Table 3). It was observed that
in the before mentioned animals the rostra! colliculi were triangular in
shape, with rounded angles and of grayish color. The base of this
triangle was at the midline while the apex was directed laterally. The
rostral coliiculi in dog were [ocated more ventral to the caudal ones than
that in cat (Figs. 2.4/D,E). The long axis of each colliculus was straight
in a rostral direction in dog and obligue in a rostrolateral direction in cat.
'he longitudinal groove between the rostral colliculi was well distinet, It
was deeper in dog but in cat rostrally it forms with the thalamus a deep
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fossa for the lodgment of the pineal gland. In dog and cat the rostral
coiliculi were separated from the caudal ones by a deep fransverse
groove and from the thalemus and medial geniculate body rostrally by a
desper one.

The caudal colliculi were ovoid in shape in dog and spherical in
czt. Its long axis directed caudolaterally in dog and dorsolaterally in cat
(Figs., 4D,E and Table 3). They connected with cach other by an
isthmus, which was thin and very long in dog and thick in cat (Figs.
4D,E and Table3).

In the two cases of dogs that have recorded in the previous
paper, the caudal colliculi formed one band that continued at the midline
and directed dorso-laterally to conmect with the cerebral crura and
enclose the rostral ones (Fig. 4").

in pig the large rostal colliculi appeared as cone shaped
structure (Fig, 4" and Table3) and were located above the caudal ones
(Figs. 2,4/C); in dorsal view they appeared triangular (Fig. 4/C). They
were separated rostrally from the thalami and caudally from the caudal
colliculi (Fig. 4) by a deep transverse groove and from each other by a
deeper longitudinal one. The groove formed with the thalami and the
caudal commissure a deep triangular fossa for the epiphysis cerebri
(Figs. 4'4/C). The large caudal colliculus appeared as a cup shaped
structure above it lay the rostral ones like a basket net and ball (Fig.
2/C). The caudal colliculi were connected with each other by a long
narrow isthmus (Fig.4").

The rootlets of the delicate trochlear nerve originated from the
caudomedial aspect of the caudal colliculi (Fig. 4%).

The cavity of the mesencephalon (Table 4, Figs.3,3/A-E) was
represented by the cerebral aqueduct, which was a channel between the
cavity of the 4th ventricle and that of the 3rd one. Its roof was formed by
the tectum and its floor was formed by the tegmentum (Figs. 3.3/ A-E)
It was slightly dilated at its middle (at the Jevel of the rosiral colliculi)
and narrow at both ends. In donkey and sheep the duct was somewhat
crescentic in shape wide at its middle, narrow at its ends. The rostral
opening appeared nearly at the same level with the caudal one, where
the long axis of the duct was longitudinal in a rostrocaudal direction
(Figs. 3,3"/A,B and Table 4). In dog and cat the duct appears wide at
both ends and narrow at the middle. The rostral opening (at the 3™
ventricle) was ventral to the caudal one; so the long axis of the duct was
oblique rostroventrally. This may be attributed to the normal position of
the tectum where the rostral colliculi were somewhat ventral to the
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caudal ones, (Figs. 3,3°/D.E and Table 4). In Pig, the duct was slightly
wide caudally otherwise it had the same caliber. The caudal opening
appeared higher than the rostral one and the long axis of the duct was
oblique in a rostr-odorsal then ventral direction where the rostral
colliculi lay above the ventral ones (Figs. 3,3"/Cand Table 4),

The cerebral crura (Table 1,2) form the base of the
mesencephalon. They appeared as two prominent white fibrous bands
which diverge from the rostral border of the pons and course
rostrolaterally to disappear in the substance of the cerebral hemisphere
caudal 1o the optic tract (Figs. 2,5,5"/A-E) forming the intercrural fossa.
The length of the cerebral crura (Figs. 1,5,5"/A-E) was equal to the
actual length of the mesencephalon (caudal limit of the mammillary
body), in addition to a great part of the diencephalic length (from the
caudal limit of the mammillary body till the rostral end of the optic
chiasma). Rostral to the occulomotor rootlets each cerebral Crus was
pierced by the transverse crural tract (basal optic tract) which was a
narrow fibrous band directed towards the brachium of the caudal
colliculi. The crural surface was indented by the crural sulcus (Figs.
2,5/A-E).

In donkey (Figs.5,5"/A) the cerebral crus was wide with a
convex ventral surface. The intercrural fossa was shallow. narrow and
rectangular in shape. The rootlets of the occulomotor nerve originated
about 0.8cm from the origin of the cerebral crura, The fine striations on
the crural surface caused by the longitudinal fibrous bundles, which
demarcated into three groups by a medial and a lateral crural sulcus (Fig.
2/A). The well distinct transverse crural tract (basal optic tract) crosses
the ventral surface of the cerchral crura and directed dorsally to contact
with the brachium of the caudal colliculus a level of the medial
geniculate body (Fig. 2/A). In dog the cerebral crura were too thick
quadrilateral columns symmetrical along their length, but in cat they
were short, wide fibrous bands with rounded striated ventral surface.
The intercrural fossa was trapezoid in shape, it was wider in cat where
the cerebral crura diverge more laterally; deeper in dog where it contains
deep intercrural sulcus (Figs. 5.5"/D,E). The rootlets of the occulomotor
nerve originated nearly at the beginning of the middle third in dog and at
the midcle of the crural length in cat. The intercrural nucleus was visible
and occupied the intercrural fossa in cat (Fig. 5"). The transverse crural
tract well distinet in dog but in cat it was faint and demarcated between
the well- prominent rounded smooth caudal part and flattened striated
tostral part of the crural surface. (Figs. 2,5/D.E). In sheep the cerebral
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crura were too Jong and representd the longest ones to the total length of
the brain and brainstem among the examined animals (Figs. 3, 5"/B and
Table 1). The crural tract divided the ventral crural surface into a large
rounded well prominent rostral part and a narrow well distinct smooth
triangular caudal one. The medial side of the rostral part slightly
flastened and smooth while the lateral one has many longitudinal
striations. The medial and lateral crural sulei divide it into three bands.
The origin of the occulomotor rootlets was nearly at the caudal third of
the crural length. The elongated hexagonal intercrural fossa was wide
and shaliow (Figs. 5,5"/B). The intercrural nucleus can easly observed at
its caudal part near the pons. In pig the cerebral crura were very short,
wide and well prominent. It represented the shortest ones among the
examined animals (Table 1). The faint crural tract divided it into two
parts; a small caudal wide triangular part with smooth ventral surface
and a well prominent fan shaped rostral part with striated ventral surface
(Fig. 5,57/C). The faint crural tract traversed the ventral surface of the
cerebral crura towards the caudal colliculus a level of the medial
geniculate body (Fig.2/C). The occulomotor nerve originated at the
junction of the caudal and the rostral parts (0.3cm from the origin of the
cerebral crura). The intercrural fossa was wider and cup shaped. It
occupied by the intercrural nucleus caudally (Figs. 5,5"/C) and
contained deep intercrural sulcus at its rostral part.

In donkey The lemniscal trigone (Fig. 2/A) was quadrilateral in
shape and included between the caudal colliculi and its brachium
rostrodorsally (1.3cm), the cerebral crus rostroventrally (1.3cm), the
prepontine sulcus ventrocaudally (0.9cm) and the rostral cerebellar
peduncle dorso-caudally (O.4cm in length). Its surface was smooth and
slightiy curved by the superficial fibers of the lateral lemniscal. In dog
and cat (Figs. 2/D, E) the lemniscal trigone was quadrangular area lay
between the cerebral crus rostroventrally (where its length measured
about 0.4cm in dog, 0.3cm in cat), the brachium of the caudal colliculi
and medial geniculate body rostro-dorsally (about 0.7cm in dog and
0.5cm in cat), the prepontine sulcus caudoventrally (about 0.8cm in dog
and 0.6cm in cat) and the rostral cerebellar peduncle caudodorsally
(about 0.2cm in dog and 0.15c¢m in cat). The lemniscal fibers can not be
detected from the surface; however the furrows on the trigoneal surface
which gave it a very irregular appearance indicate their existence and
direction. In sheep the lemniscal trigone was isosceles triangular arca
(Fig.2/C) included between the cerebral crura and the crural suleus
rostroventrally, the brachium of the caudal colliculi rostrodorsally and
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the prepontine sulcus caudally and sach measured about 0.7¢m in length.
The fibers of the lateral lemniscal can be seen clearly. In pig the trigone
was invisible as it appeared as a wide shallow fissure lay ventral to the
brachium of the caudal colliculi and caudodorsal to the cerebral crura,
caudal to the medial geniculate body and rostral to the prepontine sulcus
(Fig. 2/C) and measured about 0.8cm in length.

The internal structure of the mesencephalic tegmentum and
crura cerebri were studied in sagittal section through the brainstem and
cross-section at the level of the occulomotor rootlets. In sagittal sections
(Figs.3",3/A-E). The mesencephalon ventral to the aqueduct was very
thick in dog and constitute about {57.1%) from the total mesencephalic
thickness. However in donkey it was thiner and formed the lowest value
among the examined animals (50%). In cat, sheep and pig its thickness
occupied an intermediate position between these two values respectively
(Table 4). In cross-sections (Figs. 6/A-E) the substantia nigra (which
was a thin lamina of gray matter) occupied the dorsal concavity of the
cerebral crura and formed its core. It was well developed in dog, pig and
sheep. Dorsomedial 1o the substantia nigra and ventral to the motor
nucleus of the occulomotor nerve the red nucleus (nucleus ruber) was
located. It was somewhat large ovoid mass of gray matter which was
well developed in dog and pig. The occulomotor nucieus lay ventral to
the aqueduct in a paramedian position. The medial longitudinal fascicle
which was represented by myelinated tract occupied the ventrolateral
position of the occulomotor nucleus (Figs. 6/A-E).

DISCUSSION

The mesencephalon was the smallest part of the brainstem. a
result which was in agreement with that mentioned by Dyce ef al
(1987) and Nickel et ol (1984) in domestic animals, Amin (1984) in
goat, Mansour (1983) and El-Khaligi (1977) in camel as well as El-
Nahla (1982) in water buffalo.

In the present study the breadth of the mesencephalon at the
origin of the cercbral crura was 1.8cm in donkey, 1.5cm in sheep and
dog, 1.4cm in pig and 1.2cm in cat. While, the breadth at the roots of the
acculernotor nerve was 2.8cm in donkey, 2.1cm in sheep, !.9cm in pig,
1.8&cm in dog and 1.3cm in cat. El- Nahla (1982) in water buffalo
recorded 4.5em for the breadth and Mansour (1983) in camel gave
0.4cm for the diameter.
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Our study decigred that, the mesencephalon was composed of
dorsal tectum, mesencephalic tegmentum and cerebral crura which was
in ggreement with that described by House and Panisky (1960}, Gray
(1973) as well as Seeley ef ol, (1992) in man, Jenkins (1972) in dog and
Mansour (1983). However Ariens Kappers et al. (1965) in mammals; Ei-
Nahla (1982) in water buffaio, Dyce ¢f al. (1987) in domestic animals as
weli as Beitz and Fletcher (1993) in dog mentioned that the
mesencephalon was formed from the tectum, cerebral peduncles which
composed of crura cerebri, tegmentum and substantia nigra. On the other
hand, May (1970) in sheep, Dellmann and McClure (1975) in domestic
animals and Amin (1984) in goat recorded that the mesencephalon
consisted of tectum or corpora guadrigemina, crura cerebri, the
tegmentum and the substantia nigra.

The tesult of the present work in donkey was in agreement with
{hzt described by Dellmann and McClure (1975) in horse that the rostral
colliculi were larger, hemispherical in shape and much higher than the
candal ones. The smaller caudal ones were ovoid in shape and wider
than longer. Sisson and Grossman (1965) in horse mentioned that the
caudal colliculi were rounded. Our study in dog was in accordance with
that of Dellmann and MeClure (1975) in the same animal, that the
rostral colliculi were smaller than the caudal ones. Contrary to that was
described by Evan's and Delahunta (1996) that the caudal pair was
smaller. Also our investigation observed that the rostral collicull were
triangular in shape while the caudal ones were ovoid. According to the
affore mentioned authors the rostral colliculi were circular in outline and
the caudal ones were oval and pointed. The result of the present study
revealed that the rostral colliculi in dog were focated rostroventral to the
caudal ones. On the other hand Dellmann and McClure (1975)in the
same animal recorded that; these colliculi were located rostrodorsally
and slightly medial to the caudal ones. In sheep the rostral colliculi wers
rectangular in shape while the caudal ones were ovoid. Dellmann and
McClure (1975) stated that the rostral colliculi of sheep were spherical
and the caudal ones were rounded, the rostral colliculi of ox were
spherical and the caudal ones were ovoid; El-Nahla (1982)in water
buffalo described the rostral colliculi as globular in shape. The present
study in sheep observed that the isthmus between the caudal colliculi
was very thick; while Amin (1984) in goat recorded that the caudal
colliculi connected with each other by a narrow strip (isthmus).

The caudal colliculi of pig were larger than the rostral ones, this
was in agreement with that described by Dellmann and McClure (1975)
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in the same animal. but they described the rostral colliculi as triangular
in outline. They were cone shaped in our investigation, but when they
observed dorsally: appeared triangular in outline. The present study
observed that, the rostral colliculi lie above the caudal ones and
appeared as basket net and ball; similar also to that mentioned by the
same anthor, In cat the present result was similar to that described by
Gray (1973) in man where the Tostral and caudal colliculi were of the
same size.

The trochlear nerve originated from the mesencephalic tectum
caudal to the brachium of the caudal colliculi in donkey; similar to that
mentioned by El-Nahla (1982) in water buffalo. El-Khaligi (1977) in
camel mentioned that the trochlear nerve emerged caudal to the
brachium congunctivum lateral 1o the caudal medullary vellum. Amin
(1984) in goat mentioned that the trochlear nerve was originated from
the caudal aspect of the caudal colliculi immediately rostral to the rostral
cerebellar peduncles. In pig the delicate trochlear nerve originated
caudomedial to the brachium of the caudal colliculi however Dellmann
and McClure (1975) in the same animal mentioned that the slender
fibers of the trochlear nerve emerged from the rostral cerebellar
peduncle close to the caudal colliculi.

The present study mentioned that the mesencephalic aqueduct
was narrow at its ends and wide at ils middie and the widest part lie at
the level of the rostral colliculi, similar to that was mentioned by
Mansour (1983) in camel, Nickel ef al. (1984)in domestic animals,
however El-Nahla (1982) in water buffalo mentioned that the widest
part of the channel lie at the level of the caudal colliculi.The present
study described the aqueduct as crescentic in shape however El-Nahla
(1982) in water buffalo mentioned that the canal was oval in shape at its
beginning and lozenge in outline at the level of the caudal colliculi.

Concerning the cerebral crura the present observation was in
agreement with that described by Bradley and Graham (1948). Dellmann
and McClure in dog that the cerebral crura represented by thick
symetrical rounded column with stiated ventral surface. In pig; our
investigation showed that the cerebral crura were wide, thick fibrous
bands divided into caudal triangular part and rostral rounded one by a
faint crural tract, but in the same animal and according to Delimann and
MeClure (1975) the cerebral crura were formed by large convex lateral
portion and narrow flattened concave medial one. In sheep the present
work illustrated that the longer cerebral crus was divided by a faint
crural ‘ract into & rounded rosiral part and a narrow iriangular smooth
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caudal one which was in agreement with that recorded by Dellmann and
MeClure (1975) in ruminant, Amin (1984) in goat and was in contrary
with El-Nahla (1982) in water buffalo who mentioned that the cerebral
orus was irregular fold with a slight rostral convexity. In sheep the
intercrural fossa was glongated hexagonal in shape but Ganguli and
Siagh (1977) in Indian sheep mentioned that the intercrural fossa was
triangular in shape. In pig the intercrural fossa was cup shaped with deep
inrercrural sulcus in its vostral part while Dellmann and McClure (1973}
in the same animal mentioned that the two cerebral crura separated by
the intercrural suleus. The intercrural nucleus was observed in the caudal
pert of the intercrural fossa of pig and sheep; Dellmann and McClure
(1975) described small gray clevation rostral to the pons in pig. In cat
the intercrural nucleus appeared as two small rounded nuclei. Dellmann
and McClure (1975) who was in the same animal mentioned that it can
not be observed macroscopically. Ramony cajal (1911) and Ganser
(1882) mentioned that the intercrural nucleus was well developed in
macrosornatic animals.

The rootlets of the occulomotor nerve originated from the medial
surface of the cerebral erura nearly at about the distal fourth of the crural
length in donkey and sheep; at the distal third in dog and pig which was
similar to that described by Amin (1984) in goal and at the middle of the
crural length in cat which was similar to that described by Mansour
(1983) in camel.

The present study showed that the lemniscal trigone is
quadrilateral in outline in donkey, dog and cat. This was in accordance
vith that mentioned by Dellmann and McClure (1975) in dog and horse,
however Mansour (1983) in camel, Nickel ef al. (1984) in domestic
enimals declared it triangular in shape. Ouwr result in sheep was in
sccordance with that mentioned by Dellmann and McClure (1975), El
Nzhla {1982) that the trigone was {riangular in shape. In this study the
trigone was bounded by the cercbral crura rostroventrally, the brachium
of the cauda! colliculi and the medial geniculate body rostrodorselly, the
prepontine sulcus caudoventrally and the rostral cerebellar peduncle
caudodorsaily. Nickel ef al (1984) mentioned that the trigone was
bounded by the brachium of the ceudal colliculi rostrodorsally, the
serebral crura rostroventraliy and the rostral cerebellar peduncle
caudally.In pig the trigone was invisible as it appeared as & wide shallow
Sssure ventral to the brachium of the caudal colliculi and cando dorsal to
-he cerebral crura and the prepontine sulous caudoventrally. Dellmann
and McClure (1973) in the same animal mentioned that the frigone was
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situated ventral to the brachium of the caudal colliculi and separated by
shallow sulcus from the just mentioned brachium, rostral cercbeliar
peduncie, cerebral crura ané dsep prepontine sulcus.

The mesencephalic tegmenturn was very thick in dog, thin in
donkey. Areins Kappers ef ¢f.(1965) pointed that the iegmental portion
has increased in size in mammals, this increase was not to the size of its
nucicar masses but to the increase in its fiber passage. He also added that
the cerebral crura occupied large portion of the mesencephalic field, as
these crura carry the greater fibers pathways between the motor centers
of the cortex and those of the brainstem and spinal cord. Consequently
their size varies in the different species in proportion to the development
of the neopallial cortical aree.

Concerning the cerebral crura, the present study described its
ventral surface striated in most examined animals which indicates the
course of the fibers racts. Ariens Kappers ef @l.(1965) mentioned that
the fiber paths which form the most superficial portion of the cerebral
peduncle vary in size in different domestic animals. Gierlich (1916)
mentioned that the basal portion constitutes 5.4% of the whole peduncle
in carnivore, 11% in apes and 20% in man.

The present study was in agreemenft with that described by
Dellmann and McClure (1975) and Nickel ef ¢l (1984) in domestic
animals, Ariens Kappers ef al. (1965) in mammals, and Seeley ef al.
(1992)in man that the substantia nigra was gray plate of dark color
located dorsal to the cerebral peduncule and form its internal structure.
Dellmann and McClure (1975) as well as Dyce e ¢/ (1987) recorded
that in domestic animals the substantia nigra was only revealed at the
microscopic level .

The result of the present study was in accordance with that
described by Dellmann and McClure (1975) in domestic animals, Ariens
Kappers er af. (1965) that the nucleus ruber can easily recognized in all
mammalian forms. It was located ventral to the occulomotor nucleus.
Davenport and Ranson (1930) mentioned that the red nucleus appearsd
to extend further forward in cat than in rabbit.

Our study was in accordance with that mentioned by Ariens
Kappers ef al.(1965) that the longitudinal fascicle was myelinated fibers
located ventrolateral to the occulomotor nucleus, extend caudalward
and occupying a portion near the midline through out the pons and the
medulla oblongata.
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LEGENDS

Fig. 1: A diagram showing the methods of measurements of the: brain,
A: brainstem, B mesencephalon, C in examined animals.

Fig. 2A-E: Photographs of the lateral aspect of the brainstem in:
Donkey, A; Sheep, B: Pig, C; Dog, Dand Cat, E showing:

%« Lemniscal trigone —-Transverse crural tract @-Pons
» -Rostral and caudal transverse grooves  1-Rostral colliculi
5.Caudal colliculi 3-Brachium of the caudal colliculus 4~
Medial geniculate body S-Lateral geniculate body 6-Optic
tract 7-Prepontine sulcus  8-Crura cerebri 9-Rosiral cerebellar
peduncle.

Fig. 3A-E: Photographs of sagittal sections of the brainstem in:
Donkey, A; Sheep, B; Pig, C; Dog, D and Cat, E showing;
*_Mesencephalic tectum = -Cerebral aqueduct
e- Mesencephalic tegmentum T-Thalamus m-Third ventricle
A-fourth ventricle M-Medulla oblongata P-Pons.

Fig. 3A-E: Diagram of the sagittal sections of the brainstem in:
Donkey, A; Sheep, B: Pig, C; Dog, Dand Cat. E showing:

\\ PR
o

N -Thatamus - 353-tectum &8 Mesencephalic tegmenturn.

PFig. (4A-E): Photographs of the dorsal aspect of the mesencephalon in:
Donkey, A; Sheep, B; Pig, C; Dog, D and Cat, E showing:
—Thalamus  °-Pineal body °-Habenula s-Rostral colliculi
A-Caudal colliculi  »-Rostral and caudal transverse groove
R-Longitudinal groove  S-Isthmus betwesn two caudal
colliculi., — -Occulomotor nerve,

Fig. 4" A photograph of the dorsal aspect of the brainstem in pig viewed
caudodorsally showing the normal position of the caudal
colliculi which was under covered by the rostral ones in dorsal
view. 0Thalamus  *-Pineal body o.Habenula =-Rostral
colliculi A-Caudal coliiculi = -Rostral and caudal
transverse groove  R-Longitudinal groove S-Isthmus between
two caudal colliculi. — -Occulomotor nerve.

Fig. 4”: A photograph of the dorsal aspect of the brainstem in recorded
two cases of dogs showing the shape of the mesencephalic
tecturn. —Thalamus  m-Rostral colliculi A-Caudal colliculi

= -Rostral and caudal transverse groove .
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Fig. S5A-E: Photographs of the ventral aspect of the mesencephalon in:

Donkey, A; Sheep, B; Pig, C; Dog, D and Cat, E showing:

E-Crura cerebri ®- Intercrual fossa  A- Occulomotor rootlets

- Ttransverse crural tract (Basal optic tract) 6- Intercrural
sulcus  ®Intercrual nucieus.

Fig. 5': A photograph of the brain of cat showing the intercrural nucleus

{arrow).

Fig. 3"A-E: Diagran of the ventral aspect of the mesencephalon in:

Donkey, A; Sheep, B; Pig, C: Dog, D and Cat, E showing:

“#iecIntercrual fossa % Mammillary bodysmOcculomotor rootlets
Fig. 6A-E: Photographs of Cross sections of the mesencephalon at the

Table (1):

level of the occulomotor rootlets in Donkey, A; Sheep, B: Pig,
C: Dog, D and Cat, E showing: 2-Hypocampus 3- Septum
pelucidum 4-Lateral ventricle 5-Thalamus 6-Habenula 7-Third
ventricle 9-Crura cerebri 10-Piriform lobe 11-Optic tract 12-
Mammillary body 13-Ventral end of the Hypocampus 14-
Amygdaloid body 16-Medial geniculate body  17-Rostral
colliculus C-Corpus cailosum —-Pineal body o-Nuclei of III
nerve r-Red Nucleus n-Substantia nigra f-medial
longitudinal fascicle.

Showing the mean length of the brain(B), brainstem (S).mesencephalon (M), M/B,
M/S, cerebral crurz { C). C/B, C/S and position of the 111 from crural origin(III).
{I11)/C, (IILYM in examined animals.

| Animal | (B) [(8) M (111} <) |

i ¢m ¢m | cm | MB M/S em | HMWC | M | em | C/B LGS ]

| Donkey | 12.5 | 7.8 [ 15 | 12.0 192% | 08 | 35% [353% |23 | 184% ! 29.5% |

| Sheep 105 160 [ 13 | 124% | 21.7% | 07 | 33% |56% | 2.1 |[20.0% | 35.0%

| _Pig 08.0 |37 |04 [ 050% | 108% |03 [27% |75% |08 [10.0% | 21.6%
Dog 09.7 |63 109 [093%  143% | 05 |33% | 56% | 1.5 | 155% | 23.8%
Cat 053 [32 [ 04 [07.5% | 12.5% |03 [143% |75% 0.7 | 132% |219%

Table 2: Showing the mean Wictk of the mesencephalon (M), Cerebral crug{C), intercrural fossa (1) atihe

__._tevel of pons(P}, secziometer aervedill) ané optic tract{T) end C/M., M in examined animals.

| Al M C ! i N
| P il T P i BT } P [ill T o iz

| L CM + L €M LMD UM E it L M

Cm_ [Cm [Cm | Cm % [ Tm % Cm_ % |Cm % Cm % _jCm %

Donkesy 8 28 |48 |07 778 9% 465 |15 625 |94 222 O 353 i§ 375
Sheen 1 L3 21 132 104 S35 i46& S7T3 |13 8L3 1037 467 09 429 |06 188 |

Pig & 9 26 105 Ti4 107 737 110 769 04 286 .S 263 G.6 231

Dog i i85 8 121 |06 B0 (97 778 08 762 !03 200 |04 220 |03 238

1 Cat e i 0.5 830 :C= 769 |06 353 8.2 167 (.3 23.0 9.3 294
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Table 3: Showing the mean lengih(l). widih {W)and lhickness(T) of the mesencephalic

rectum in examined animuls.

TAnimai | Roseral colliculi | Caudal colliculi ] Isthmus

g T W L (D L owy | wy () R 1 AR R .2
"Donkey | 14 | 14 | -— 0.7 | 15 | =-ams I 06 1 63
{Sheep | 1.1 ] 1.1 ; 07 0.6 1.5 | - T 04 | 03
| pig 0.8 | i1 | - 0.3 2.2 1.2 0.8 0.6
[ Dog 0.7 | 0.5 1 - 0.6 0.8 ki 0.6 0.2
| Cat 03] 04 | - 0.5 — 0.4 0.2

Table 4:Showing the mean length{L). W

tegmentum and cgmentum finese

idth {W) of the cerebral aqueduct, Jemnisaci trigone,

ncephalon thivkness in examined animals.

Animal | Cerebral agueduct | Lemniscal trigone Tegmentum |

[T Width at i CM TM b
: cm . 3rd | Middle | 4th | Cm o % i
Donkcy | 1.7 | 04 .. 07 103 13x1.5x0.9x04 | 0.9 500 |
Sheep 0.5 | 04 . 04 102 ¢ 0.7x0.7%0.7x===—_ | 1.0 519 .3
{ Pig i1 .03 | 0% _ 03 | O08—nw—x—— |10 S17__|
"Deg 0.8 03 ! 03 02 ; 0.7x0.4x0.8x0.2 | 0.9 571 |
| Cat 0.3 03 | 03 02 | 0.5x0.3x0.6x0.15 | 0.5 52.9 |
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