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SUMMARY

This investigation included the study of the morphological and
morphometrical characteristics of the non-ampullated part of the ductus
deferens of twelve adult apparently healthy donkeys. The ductus
deferens measured about 30 — 32 cm. in length. It was divided into an
extra-abdominal and an abdominal part. The ductus deferens was
characterized by folded mucosa. The mucosal folds were higher in the
extra-abdominal (420.99 um + 7.03) than in the abdominal part (286.51
pm + 13.03) of the duct. The ductus deferens was lined with
pseudostratified columnar epithelium carrying stereocilia. The lamina
propria-submucosa was thicker in the abdominal (141.97 um + 2.83)
than in the extra-abdominal part (100.83 pm + 1.59). It was consisted of
dense collagenous and fine elastic fibers. The latter were arranged in a
girdle-like manner in the outermost part of this layer and appeared more
numerous in the abdominal part of the vas deferens. The tunica
muscularis was thicker in the abdominal (1174.53 pum + 8.52) than in the
extra-abdominal part of the duct (1049.35 um + 12.62). It was
characteristically arranged into an inner interwoven and an outer
longitudinal layer of smooth muscle fibers, containing more elastic
fibers in the abdominal part. The tunica serosa was consisted mainly of
dense collagenous with few elastic fibers. It was expanded at the
mesoductus and its opposite side, containing various supplying vessels.
The outer part of the subserosal layer appeared denser and contained a
continuous, layer of longitudinally oriented smooth muscle fibers. The
latter disappeared gradually towards the mesoductus, where it appeared
consisting mainly of dense collagenous and network of elastic fibers.
Some direct and inversed correlations were found between the structures
of the studied parts of the non-ampullated part of the ductus deferens.

Key words: Morphology, morphometry, ductus deferens, donkey.
INTRODUCTION

The ductus deferens is a muco-muscular tube, which at the time
of ejaculation propels the epididymal content into the ejaculatory duct.
There were only few reports concerning the histomorophology of the
ductus deferens (Trotter, 1959; Hamilton and Cooper, 1978; Abdel-
Raouf and Hassan, 1981; Pal and Bharadwaj, 1985; Goswami, Yashwant
Singh and Nagpal, 1994). With regard to equines, Ellery (1971) gave
little information on the ductus deferens of stallions. Therefore, this
study was undertaken to give some information on the variations in the
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histomorphological and morphometrical features of the non-ampullated
part of the ductus deferens in the donkey.

MATERIAL and METHODS

The present study was carried out on the non-ampullated part of
the ductus deferens of 12 apparently healthy donkeys (Equus asinus).
Four donkeys were used for studying anatomical features of the ductus
deferens. The animals were anaesthetized, thoroughly bled to death from
the common carotid artery, perfused with 10% formalin and then
dissected. Small pieces were collected from the extra-abdominal and
abdominal parts of the ductus deferens from the other 8 donkeys, fixed
in Bouin’s fixatives, and processed for paraplast embedding. 5-7 pm
thick sections were cut and stained.

For general histomorphology, haematoxylin and eosin, (Harris,
1900), Verhoeff’s haematoxylin (Verhoeff, 1908), Crossmon’s
trichrome (Crossmon’s, 1937) and Gomori’s reticulin (Gomori, 1937)
were used.

For transmission electron microscopy of the lining epithelium,
especially the principal cells and their cilia, small pieces of the mucosa
of ductus deferens were fixed in half-strength karnovsky fixative for 4
hours at 4°C (karnovsky, 1965). Thenafter they were post-fixed in 1%
Osmic tetroxide in 0.1M Na-cacodylate buffer for further 2 hours at 4°C
and processed for Epon-Araldite embedding. Ultrathin sections were
stained with uranyl acetate and lead nitrate and examined under JEOL
100 CX II transmission electron microscope.

For morphometrical studies, the duct luminal diameter, height of
the mucosal folds, epithelium and stereocilia, the thickness of the lamina
propria-submucosa, tunica muscularis and the tunica serosa were
measured. These measurements were carried out on fifteen fields along
the stained histological sections of the studied parts of each animal,
using Leica Q 500 MC Image analyser. These measurements were
statistically analysed.

RESULTS

Grossly, the non-ampullated part of the Ductus deferens of the

~adult donkey was the longest part of the duct, where it measured about
30 to 32 cm. in length. It was suspended within a serosal fold for its
own, the mesoductus. The ductus deferens was consisted of abdominal
and extra-abdominal parts. The extra-abdominal part extended from the
tail of the epididymis, as a tortuous tube then became straighter in its
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course till the vaginal ring as the non-vascular part of the spermatic cord.
The abdominal part was shorter, where it measured about 10 to 11.5 cm.
in length. It extended from the vaginal ring and reached the dorsal
surface of the urinary bladder, where it formed the Ampulia ductus
deferentis (Fig. 1).

Microscopically, the non-ampullated part of the vas deferens of
the donkey consisted of three circumferentially arranged layers around a
central circular lumen: Tunica mucosa, Tunica muscularis and Tunica
serosa. The latter formed cone-shaped expansions at the mesoductus and
also at its opposite side harbouring the supplying vessels (Fig. 2). The
lumen of the ductus deferens appeared wider at the extra-abdominal
(Fig. 3) than at the abdominal one (Fig. 4), where it measured 1031.79
pm + 16.95 and 649.06um +5.09, respectively (Table 1 & Histogram 1).
I- Tunica mucosa:

The mucosal tunic of the vas deferens was thrown into well-
developed irregular longitudinal folds, which sometimes branch and
anastomose with each other. They were of variable height, where they
reached their maximum height (420.99 um + 7.03) at the extra-
abdominal part, while at the abdominal part, they measured 286.51 um
+ 13.03 in height (Table 1, Histogram 1 & Figs. 3-7).

a) Epithelium mucosae:

The non-ampullated part of the vas deferens of the donkey was
lined with pseudostratified columnar variety studded with stereocilia.
The epithelium appeared higher in the extra-abdominal (22.97um +
0.59) than in the abdominal part, where it measured 17.51 pm + 0.19 in
height (Table 1 & Histogram 1). The epithelium consisted of tall
columnar principal cells and short basal ones. The former cells contained
slightly basophilic cytoplasm and basally located somewhat oval nucleus
with distinct nucleolus and densely-stained coarse chromatin (Fig. 4
Inset). In both parts of the vas deferens the epithelium decreased
gradually in height towards the tip of the mucosal folds. At the
ultrastructural level, the principal cells were provided with stereocilia
and contained pinocytotic vesicles in their apical regions, that confirmed
the light microscopical results (Fig. 5). The stereocilia of the principal
cells were long (9.75 um + 0.23) in the extra-abdominal part of the
ductus deferens. They became fewer and shorter (5.88 um + 1.57) at the
abdominal part. Generally, these stereocilia became also shorter and
fewer towards the tip of the folds or disappeared from some areas in
both parts of the ductus. The basal cells were generally oval or spherical
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with slightly basophilic cytoplasm and contained ovoid or spherical
nucleus with prominent nucleolus (Fig. 4 Inset).
b) Lamina propria-submucosae:

The lamina propria-submucosa increased in thickness at the
abdominal part of the ductus deferens, where it reached 141.97 um +
2.83 in thickness, while at the extra-abdominal part, it was 100.83 um +
1.59 in thickness (Table 1, Histogram 1 & Figs. 2 — 4, 6 & 7). This layer
was consisted of dense connective tissue containing coarse collagenous
and fine elastic fibers. The latter did not extend into the core of the
mucosal fold but they formed a network circumferentially arranged
around the lumen, in a girdle-like manner in the outermost part of the
lamina propria (Figs. 8 & 9). Few fine elastic fibers were observed also
extending into the muscular layer. These elastic fibers appeared denser
within the lamina propria-submucosa of the extra-abdominal part of the
ductus deferens (Fig. 9).

Reticular fibers were demonstrated in the vicinity of the
epithelial lining (Fig. 10). Smooth muscle fibers were singly scattered in
the outermost part of the lamina propria-submucosa but did not extend
into the core of the mucosal folds (Figs. 6 & 7). In addition to the
fibroblasts and lymphocytes, numerous venules and arterioles as well as
blood capillaries were observed within this layer.

II- Tunica muscularis:

The tunica muscularis was the thickest layer of the non-
ampullated part of the ductus deferens of the donkey. At the abdominal,
it was thicker (1174.53 pm + 8.52) than at the extra-abdominal part,
where it reached 1049.35 um + 12.62 in thickness (Table 1 & Histogram
1). It was consisted of two layers of smooth muscle fibers. The inner
muscular layer was arranged in an interwoven manner, so that, their
bundles appeared in various sectioning planes, while the outer layer was
consisted of longitudinally arranged muscle bundles (Figs. 2 & 11-13).
Some individual oblique or circularly arranged bundles of the inner
extended into the outer layer (Fig. 12). The muscle bundles of both
layers were surrounded by coarse collagenous (Figs. 2- 4, 12 & 13) and
few, fine elastic fibers (Fig. 9). The proportion of the latter fibers was
higher within the muscular layer of the abdominal part of the vas
deferens (Fig. 9). Reticular fibers, however, arranged in a delicate
network, were demonstrated surrounding individual muscle fibers (Fig.
13). Branches of nerve fibers as well as arterioles, venules and
capillaries were observed in the tunica muscularis. Some bundles of the
outer longitudinal muscular layer were demonstrated extending into the
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subserosa towards the cone-shaped expansion of the mesoductus (Figs. 2

& 15).
ITI- Tunica serosa:

The non-ampullated part of the ductus deferens of the donkey
was enclosed entirely within a serosal fold (Fig. 2). The tunica serosa
was greatly variable in thickness, where it measured 200.50 pum +
20.30 and 243. 95 um + 9.66 in thickness at the medio-lateral axis of
the extra-abdominal and abdominal part of the ductus deferens,
respectively (Table 1 & Histogram 1). The tunica serosa was consisted
of an outer mesothelial covering and a dense submesothelial connective
tissue layer. This subserosal layer expanded at both the mesoductus as
well as the opposite side (free border), where it reached 1350.40 um +
3.93 in thickness, containing numerous small-sized arteries and veins as
well as venules, arterioles, capillaries, lymph vessels and nerve fibers
(Figs. 2, 14 & 15). Branches from these vessels were observed
surrounding the muscular coat (Fig. 2).

The subserosal layer was consisted of dense connective tissue
formed mainly of coarse collagenous fibers. At its outer part, the
collagenous fibers appeared denser forming band-like structure
containing a thick continuous layer of longitudinally oriented smooth
muscle fibers (Figs. 2, 11 & 14 — 17). The latter were characteristically
smaller in size than those of the muscular coat (Figs. 14-17) and formed
a thick muscular bundle at the opposite side (free border) of the
mesoductus (Figs. 2 & 14). The amount of these muscles decreased
gradually in the direction of the mesoductus, and totally disappeared
within it (Figs. 2, 14 & 15). On the other hand, few fine elastic fibers
began to appear at the opposite side of the mesoductus (Fig. 18) which
increased gradually (Fig.19) in amount towards the mesoductus (Fig.
20), replacing the muscle fibers within the subserosa. Consequently, the
mesoductus appeared consisting mainly of dense band-like collagenous
with a network of elastic fibers, covered on both surfaces with
mesothelium (Figs. 2, 15,20 & 21).

DISCUSSION

The present study revealed that, the mucosa of the non-
ampullated part of the ductus deferens of the adult donkey was
longitudinally folded. Similar results were reported by Niemi (1965)
and Kennedy (1978) in rats, Ellery (1971) in stallions, Osman and
Fahmy (1970) and Pal and Bharadwaj (1985) in buffaloes, Ham and
Cormack (1979), Weiss (1983) and Fawcett (1994) in man, Smollich
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and Michel (1985), Liebich (1990) as well as Wrobel and Dellmann
(1993) in domestic animals and Goswami ef @l. (1994) in camels.

In agreement with Goswami et al. (1994) in camels, there was a
regional variation in the height of the mucosal folds of the ductus
deferens, where they were higher in the extra-abdominal (420.99 um +
7.03) than in abdominal part of the vas deferens of the donkey (286.51
um + 13.03).

The obtained results revealed, that the luminal diameter of the
extra-abdominal part of the vas deferens of the donkey was wider
(1031.79 um + 16.95) in comparison with the abdominal one (649.06
um + 5.09). Similar regional variations were recorded also by Kennedy
(1978), Pal and Bharadwaj (1985) and Goswami ef al. (1994) in rats,
buffaloes and camels, respectively.

There was a direct correlation between the width of luminal
diameter and the height of the mucosal folds. It could be suggested that,
the heigher mucosal folds need more space and consequently wider
lumen, otherwise these folds may lead to more narrowing the lumen and
impairing its function.

It may be suggested also that, the wider lumen of the extra-
abdominal part of the ductus deferens is important in receiving more
rapidly, the massive epididymal content at the onset of ejaculation with a
minimal tensile strength.

On the other hand, the narrower lumen of the abdominal part
may probably help in keeping the forcing power of the ejaculated sperms
during their passage within this terminal part as equal as that of the
extra-abdominal part, with the aid of the somewhat thick muscular coat
in the abdominal part of the ductus deferens.

The non-ampullated part of the donkey ductus deferens was lined
with pseudostratified columnar epithelium studded with stereocilia as
confirmed by the transmission electron microscopy. These results
simulated, that mentioned by Osman and Fahmy (1970) in buffaloes;
Ali, Tingari and Moniem (1978) and Goswami ef al. (1994) in camels,
Murakami, Sugita and Hamasaki (1982) in man and monkeys as well as
Smollich and Michel (1985); Liebich (1990); Banks (1993) and Wrobel
and Dellmann (1993) in domestic animals.

In agreement with Pal and Bharadwaj (1985) in buffaloes, the
epithelial lining of the extra-abdominal part of the vas deferens was
higher than that of the abdominal one. These results disagree with that
observed by Hoffer and Greenberg (1978) in guinea pigs, Kennedy and
Heidger (1979) in rats and Goswami ef al. (1994) in camels.
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In accordance with Ramos (1979) in monkeys and Goswami et
al. (1994) in camels, the stereocilia of the prinicpal cells were long in the
extra-abdominal part of the vas deferens of the donkey. This disagrees
with that observed by Kennedy and Heidger (1979) in rats.

In agreement with Hermo and de Melo (1987) and Andonian
and Hermo (1999a), the principal cells of the donkey vas deferens have
an absorptive function as supported by the presence of numerous
pinocytotic vesicles in the cell apical region. They suggested that, these
cells eliminate water from the lumen of the duct during and after
ejaculation into the underlying vascular channel in the lamina propria-
submucosa in order to concentrate the sperms. This was supported by
Krstic (1984), Liebich (1990), Hess and Sinowatz (1992), Hess (1996),
Lohiya, Srivastava, Ansari and Manivannan (1999) and Srivastava,
Ansari and Lohiya (2000) that, the stereocilia participate in the secretory
and absorptive functions.

The present results revealed that, there is a direct correlation
between the height of the epithelial cells and the length of the stereocilia
(indicating cellular activity) from one side, as well as the height of the
mucosal folds and the width of the luminal diameter from the other side
(increased surface area). These parameters were higher in the extra-
abdominal than in the abdominal part, which may reflect a high
absorptive capacity within the extra-abdominal than in the abdominal
part of the ductus deferens.

In agreement with Pal & Bharadwaj (1985) in buffaloes, the
lamina propria-submucosa was thicker in the abdominal part of the
ductus deferens of the donkey. There was an inversed correlation
between the thickness of the lamina propria-submucosa and the height of
the mucosal folds. This may be attributed to, a certain amount of the
connective tissue is needed to fill the core of the large mucosal folds,
leading subsequently to decrease the thickness of the lamina propria-
submucosa in that part of the vas deferens. '

The lamina propria-submuosa of the ductus deferens of the
donkey was composed of dense connective tissue layer containing
mainly coarse collagenous and dense-network of elastic fibers. This
agree with that mentioned by Trautman and Fiebiger (1957), Smollich
and Michel (1985), and Wrobel and Dellmann (1993) in domestic
animals, Ham and Cormack (1979), Schiebler and Peiper (1984) and
Fawcett (1994) in man, as well as Pal and Bharadwaj (1985) in
buffaloes. However, Banks (1993) in domestic animals and Goswami et
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al. (1994) in camels mentioned that, the elastic fibers were absent within
this layer.

On the basis of the great elasticity of the elastic fibers and their
capability for expansion about 150 times its original length, to which
they return when released (Liebich, 1990), it could be speculated that,
the specific girdle-like arrangement of these fibers gives the vas deferens
great elasticity to counteract the mechanical stress exerted by the luminal
content from one side and the powerful muscular contraction from the
opposite side. Consequently, this arrangement probably acts as
absorbing shock for stretch and compression.

Reticular fibers were demonstrated within the lamina propria-
submucosa of the ductus deferens of buffaloes (Pal and Bharadwaj,
1985) and camels (Goswami et al., 1994). In the vas deferens of the
donkey, they were localized only in the vicinity of the epithelium lining
as revealed by positive reactivity for silver staining, and were considered
as integrated part of the basement membrane (Fawcett, 1994).

The tunica muscularis of the vas deferens of the donkey was
oriented into a characteristic inner interwoven and an outer longitudinal
layer of smooth fibers. Trautman and Fiebiger (1957) as well as Wrobel
and Dellmann (1993) in stallions, bulls, boars and carnivores mentioned
that, the muscular coat consists of intermingled circular, longitudinal and
oblique layers. In camels, the muscular coat was arranged in an inner
circular and an outer longitudinal layer (Ali et al., 1978; Goswami et al.,
1994). While, Hoffer and Greenberg (1978) in guinea pigs, Osman and
Fahmy (1970) and Pal and Bharadwaj (1985) in Buffaloes, Fawcett
(1994) in man and Lohiya et al. (1999) in monkeys observed that, the
muscular coat of the ductus deferens was consisted of inner and outer
longitudinal and middle circular layers of smooth muscle fibers.

The muscular coat of the vas deferens of the donkey contained
elastic fibers, which increased in amount in the abdominal part. These
fibers give this terminal part more elasticity, which may facilitate the
passage of the ejaculated sperms.

Contrary to that observed by Goswami et al. (1994) in camels,
the tunica muscularis of the ductus deferens of the donkey was thicker in
the abdominal than in the extra-abdominal part. It could be suggested
that, the increased thickness of the muscular coat in the abdominal part
of the vas deferens, may assist in maintaining the speed of ejaculated
sperms within this part as nearly as that of the initial part.

The present study revealed that, the outer part of the subserosal
layer was composed of coarse collagenous fibers, forming band-like
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structures, containing longitudinally oriented bundles of smooth muscle
fibers. Trautman and Fiebiger (1957) in domestic animals and Pal and
Bharadwaj (1985) in buffaloes mentioned that, the tunica serosa contains
bundles of smooth muscle fibers. Wrobel and Dellmann (1993) stated
that the perimetrium contains similarly smooth muscle fibers, which
continue with that of the broad ligament of the uterus. Schummer,
Nickel and Sack (1979) added that, these muscles are continuous with
the outer longitudinal layer of the uterus. This disagrees partially with
the obtained results, where these fibers were small in size and showed no
continuation to the outer longitudinal layer of the vas deferens, moreover
they were not observed within the mesoductus.

The presence of longitudinally oriented muscle bundles within
the serosa of the ductus deferens of the donkey, probably enable it to
accommodate itself with the shortening and lengthening action, exerted
by contraction of the muscular coat during ejaculation.

The unique (band-like) arrangement of dense collagenous fibers
in the outer layer of the subserosa may indicate that, this layer lay under
tension and consequently need more support and great resistance to the
pulling force.

Within the mesoductus, the longitudinally arranged muscular
bundles were disappeared and replaced with numerous elastic fibers. So
the mesoductus became consisting entirely of dense collagenous fibers
and network of elastic ones. From this structural characteristic and on
the basis of the great elasticity of the elastic fibers and the great tensile
strength of the collagenous ones, which reach 6 gk/mm? (Hess, 1996), it
could be speculated, that these features make the mesoductus stronger
enough and somewhat elastic to counteract the shortening and
lengthening of the long vas deferens, caused by the powerful muscular
contraction during ejaculation.
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LEGENDS

Fig. 1: Photograph showing the topography of the ductus deferens of the
donkey. Left side (Reflected testis with spermatic cord after
removal of the left pelvic limb). Extra-abdominal part (arrow),
abdominal part (double arrows), ampulla ductus deferens
(asterisk), vaginal ring (arrowhead). Tail of the epididymis (e),
left & right testes (t;, t;), vascular part of spermatic cord (vs),
penis (p), seminal vesicle (sv), prostate gland (pg), rectum (r),
ureter (u), urinary bladder (ub), abdominal wall (aw), pubis (pb),
ischium (sc) and right thigh (th).
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Fig. 2: Photomicrograph of a cross-sectioned extra-abdominal part of the
ductus deferens of the donkey, showing the general arrangement
of its layers. Lumen (L), muscosal folds (arrowhead), lamina
propria-submucosa (Lp), tunica muscularis (Tm), tunica serosa
(Ts), subserosal layer with longitudinally oriented smooth muscie
(arrow), muscular-band (thick arrow), cone-shaped expansion of
the subserosa at the mesoductus (double asterisks) and its
opposite side (asterisk) containing the various vessels (v), which
gives off branches to the muscular coat (double arrows),
measoductus (Md). Trichrome stain. X Oc. 10; Ob;. 2.5.

Figs. 3 & 4: Photomicrographs showing variations in the luminal
diamater (L), height of the mucosal folds (arrowhead) and
thickness of the lamina propria-submucosa (Lp) between the
extra-abdominal (3) and abdominal part (4) of the ductus
deferens of the donkey. Tunica muscularis (Tm). Trichrome
stain. X Oc. 10; Obj. 5. Inset: Higher magnification of the
epithelial lining of the extra-abdominal part of the vas deferens of
the donkey. Hx & E. X Oc. 10; Ob;. 40.

Fig. §: Transmission electron micrograph of the apical portion of two
principal cells of the abdominal part of the ductus deferens of the
donkey, showing stereocilia (arrow), pinocytotic vesicles
(arrowhead). Lumen (L). X 32727.

Figs. 6 & 7: Photomicrographs of the mucosa of the extra-abdominal (6)
and abdominal part (§) of the ductus deferens of the donkey,
showing variations in height of the mucosal folds (f),
pseudostratified columnar epithelium decreases in height towards
the tip of the fold (asterisk) and stereocilia (arrowhead). Lumen
(L), lamina propria-sumbucosa with dense collagenous fibers
(green colouration), blood capillaries (arrow). Trichrome stain.
X Oc. 10; Ob;. 20.

Fig. 8: Photomicrograph of the extra-abdominal part of the ductus
deferens, showing the characteristic girdle-like arrangement of
the elastic fibers (arrow) within the outermost part of the lamina
propria-submucosa. Lumen (L), mucosal folds (arrowhead),
tunica muscularis (Tm). Verhoeff’s stain. X Oc. 10; Obj. 5.

Fig. 9: Photomicrograph of the abdominal part of the ductus deferens,
showing dense network of elastic fibers (black staining) in the
outermost part of the lamina propria-submucosa. Elastic fibers
extend into the tunica muscularis (arrow). Verhoeff’s stain, X
Oc. 10; Ob;. 20.
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Fig. 10: Photomicrograph of the extra-abdominal part of the ductus
deferens, showing reticular fibers under the epithelial lining
(arrow). Lamina propria-submucosa with dense collagenous
fibers (brown colouration). Gomori’s stain. X Oc. 10; Obj. 20.

Figs. 11 & 12: Photomicrographs showing the characteristic interwoven
arrangement of the inner (double asterisks) and outer longitudinal
layers (asterisk) of the tunica muscularis of the extra-abdominal
(11) and abdominal part (12). Lumen (L), muscosal folds
(arrowhead), lamina propria-submucosa (arrow), collagenous
fibers between the muscular bundles (green colouration), tunica
serosa (Ts) with its longitudinally arranged muscle fibers (double
arrows) and mesothelium (double arrowheads). 11: Hx & E; 12:
Trichrome stain. X Oc. 10; Obj. 5.

Fig. 13: Photomicrograph showing the network arrangement of the
reticular fibers (black colouration) around the individual muscle
fibers of the inner (A) and outer (B) muscular layers of the
abdominal part of the ductus deferens. Collagenous fibers (brown
colouration). Gomori’s stain. X Oc. 10; Obj. 20.

Figs. 14 & 15: Photomicrographs showing the cone-shaped expansions
(asterisk) of the tunica serosa at the mesoductus (15) and
opposite side (14) of the ductus deferens, containing various
vessels within dense collagenous fibers. Collagenous band
(arrow), thick muscular band (thick arrow), few muscle fibers
towards the mesoductus (arrowhead), tunica muscularis (Tm),
mesothelium (double arrows), mesoductus (Md). Trichrome
stain. 11: X Oc. 10; Obj. 5& 12: X Oc. 10. Obj. 2.5

Figs. 16 & 17: Photomicrographs of the extra-abdominal part of the
ductus deferens (laterally), showing the tunica serosa with its
mesothelium (arrowhead), and submesothelial layer (asterisk).
Dense collagenous fibers [green (16) & brown colouration (17)],
containing longitudinally-oriented smooth muscle fibers (arrow).
Network of reticular fibers (black colouration) surrounding the
individual muscle fibers, nerve fibers (Nf), outer longitudinal
layer of the tunica musculairs (Tm). 16: Trichrome stain; 17:
Gomori’s stain. X Oc. 10; Obj. 20.

Figs. 18-21: Photomicrographs of the tunica serosa and the mesoductus
of the extra-abdominal part of the ductus deferens of the donkey.

32



18:

19:

20:

21:

Assiut Vet. Med. J. Vol. 49 No. 97, April 2003

Tunica serosa at the opposite side of the mesoductus showing
few fine elastic fibers (arrowhead). Mesothelium (arrow),
muscular-band (thick arrow). Verhoeff’s stain. X Oc. 10; Obj.
20.

Tunica serosa (latterally) showing increased amount of fine
elastic fibers within its outermost part (arrowhead) and
mesothelium (arrow). Verhoeff’s stain. X Oc. 10; Obj. 20.
Mesoductus with numerous fine elastic fibers (arrowhead),
mesothelium (arrow). Verhoeff’s stain. X Oc. 10; Ob;. 10.
Mesoductus showing no positively stained reticular fibers.
Collagenous fibers (brown colouration). Gomori’s stain. X
Oc. 10; Ob;. 10.
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Table 1: Showing the measurements of the extra-abdominal and abdominal parts of the vas deferens of the donkey.

Extra-abdominal Abdominal part
Measurements in um Range Mean + SE Range Mean + SE
[ 1. Diameter of the lumen 970.57-1093.16 1031.79 + 16.95 635.38 — 66‘9.36 649.06 + 5.09
2. Height of the mucosal folds 398.13 - 441.93 420.99 + 7.03 247.54 ~323.47 286.51 + 13.03
{3. Height of Epithelium mucosae 20.85 —24.58 22.97+0.59 16.89 — 18.09 17.51 +0.19
4. Length of the stereocilia 9.10-10.38 9.75+0.23 581-592 5.88+1.57
[ 5. Thickness of the Lamina propria-submucosae 95.95-105.53 100.83 + 1.59 134.33 - 151.12 141.97 +2.83
L6_. Thickness of the Tunica muscularis. 1022.35-1105.58 1049.35 + 12.62 1143.6 — 1203.88 1174.53 + 8.52
7. Thickness of the Tunica serosa 137.99 —281.11 200.50 + 20.30 212.05 - 282.91 243.95 + 9.66
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Histogram 1a & b: Showing the correlation between the thickness of
the different layers as well as the diameter of the lumen (L).height
of the mucosal folds (F), height of lamina epithelialis muscosae
(Epith.) and stereocilia (St) of the extra-abdominal and abdominal
parts of the ductus deferens of the donkey.

Lamina propria-submucosae (Lp), Tunica muscularis (Tm), Tunica
serosa (Ts)

35



Assiut Vet. Med. J_ Vol. 49 No. 97, April 2003




Assiut Vet. Med. J. Vol. 49 No. 97, April 2003




Assiut Vet. Med. J. Vol. 49 No. 97, April 2003

d Jo W,h.uﬂ.ﬁun?.i.‘w:.... ]

ot ;ﬂdx.ﬁ. W
e\ 2

o X
R g

———, af
R L1

e ¥ Ry Y X
R R e
SRR s

38



Assiut Vet. Med. J. Vol. 49 No. 97, Aprif 2003




Assiut Vet Med. J. Vol. 49 No. 97, April 2003

e oy SO K
m,,ww»jmm.u? 2

T

40



ed. J. Vol. 49 No. 97, April 2003

Assiut Vet

%

i

il

ey

41



Assiut Vet. Med. J. Vol. 49 No. 97, April 2003

42





