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INTRODUCTION

It was generally accepted that the excurent male ducts
were not merely passive conduits for sperm passage but repre-
sented a dynamic system that influenced if not the sperm diree-
tlv , at least the enviromment within which the sperm existed.
Although some studies described the ultrastructural aspects of
the vas deferens ( Niemi, 1963 ; Hamilton et al., 1969 ; Flickinger,
1973 ; Kennedy and Heidger, 1979 ) vet , its epithelial cells
received less artention , as compared to that focused on the

structure and histochemistry of the duct epithelium of the epidi-

dymis .

Accordinglv, the general nistology of the rat vas deferens
and irs seminal vesicle were reinvestigated and special attention
was focused on the morpholegy ci their epithelium lining frow
~ertain histcchemical zspects . Moreover, the pattern of the

intrinsic inmervation of hoth vas deferens and seminal vesicle

was attempred by such histochemical technigues
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1 - THE VAS DEFERENS

Farris and Griffith (1949) mentioned that in the rat , the
vas deferens , accompanied by the deferentlal blood vessels ,
extended from the cauda epididymis through the inguinal canal to
end in the urethra after crossing the ureter . They further added
that the prostate glands were in the form of two pairs, one was
ventral and the other was dorsal tc the terminal part of the vas
deferens . They identified the seminal vesicles as two hook shaped

glands with the coagulating glands lying along their concavities.,

Nonidez and Windle (1949) mentioned that , in man, at the
jower pole of the testis the epididymis zradually changed in struc-
ture where it turned upwards to become the ducrus deferens . The
epitheliur cf the vas deferans changed irom pseudostratified to
tal: simple columnar, and toward the ejaculatory duct, it becane
stratified . It was thrown into longitudinal fclds and had a litrle
conmective tissue henearh it  forring a lamina propria and a
basement membrane . The rest of the wall was principally smooth
ruscle arranged in icmner and outer longitudinal layers with a
circular layer inbetween . The lumen was noticed te be wider than
that of the epididvmis and widened even more at the lower end to
form the ampulla. They described the ampulla of the wvas deferens

as a dilatation , in which the longitudinal folds of mucosa were

exazgerated and intervening depressicas formed deep valleys as
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well as diverticulae . Some of the lining epithelium appeared to

be secretcry . Furthermore, the investigators added that , surround-
ing the vas deferens was a great deal of areolar connective tissue
containing lymphatics, an extensive venous plexus, the spermatic
artery, nerves and bundles of skeletal muscle ( cremaster ) together

with the pampiniform veins .

Leblond (1950) reported that the seminal vesicles of the
adult albino rat showed little reacrion in the epithelium except
occasionally for a few cells containing stained granules . The
worker added that the secretion material contained in the lumen
reacted with a variable intensity . On the other hand , the epithelium

of the vas deferens was pocrlv stained in contrast to the well

27 the duct zells |, so that
ward the active uptake of

Richardson (1%62) in his study on the fine structure of
autonomic nerve endings in smooth muscle of the rat vas deferens

described the muscle tissue in the wall of the vas deferens being
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the separate muscle coats. The dense crowding of the muscle fibres
influenced the distribution of the nerves . Thus the large bundles
entering the vas deferens gave off numerous very fine branches at
intervals within the muscle, rather than repeatedly bifurcating
into pairs of smaller bundles of approximately equal diameter .

In other words the spaces between the muscle fibres were so narrow
that only very thin nerwe bundles and ultimately single neurites
would ramify within them . At higher magnification, some neurites
or small bundles were characteristically kinked and persued a
tortuous course with reapect to the contour of each muscle fibre.
Nowhere did they appear to terminate abruptly in an enlarged bead

or ring-like ending . Nowhere they beaded along their length .

Green {1963) added that in the rat the testes had descended
in the 30—401:h days of age through the inguinal canal that remained
open and wide throughout life, as 1s usual in rodents, and during
sexually inactive periods the testis might be withdrawn into the

abdominal cavity

Falck, Owman and Sjastrand (1965) described dense plexuses
of intense green-Iluorescent varicose nerve rerminals within both
the circular ané longitudiral muscle lavers of the vas deferens of
the guinea pig. The nerve plexuses in the proximal part of the vas
deferens were relatively less dense . In the peripheral parts ,
and just outside the vas deferens, nerve bundles extended parallel

to the vas deferens branching off small fascicles, which penetrated
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the wall to ramify in the organ . Small radial bundles issued from
the outer longitudinal layer into the circular ome, where they
contributed to the circular plexus . In a similar manner the inner
longitudinal layer received its supply from the circular layer .
Only rarely were fluorescent terminals seen in the mucosa and those
present appeared to aceompany minute vessels rather than serving

the mucosal cells. Regarding the distribution pattern of flucrescent
nerves in the seminal vesicle , the workers demonstrated that it
was similar to that of the vas deferens, although it was not so
extensively innervated . Furthermore , nerve cells of varying degress
of fluorescence , were dispersed over a rather wide area in the
vicinity of the accessory male genital glands , and were regularly
seen in the walls of the prostate and coagulating glands, bur could

not be found within the vas deferens or the seminal vesicles .

Niemi (1963) recognized the epithelium of the vas deferens
of the adult rat to be composed of tall celumnar cells together with
fiattened basal celis. He noticed that there were no differences
between the columnar cells in ordinary sections . However, when
sections cut for electron microscopy from raterial fixed in 2% osnium
tetroxide were examined with the light microscope, some cells were
heavily blackened by osmium and he described them as pencil-shaped
cells . Stereocilia which were microvillus projections of the luminal
border of columnar cells , were identified to be strongly PAS-positive

rather than the cytoplasm which was lightly stained and with no
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visible VAS-positive granules. Furthermore, the investigator
observed that mitochondrial dehydrogenase activities were concen-

trated on the apical cytoplasm of the columnar cells.

Leeson and Leeson (1968) found that in man, the epithelium
of the vas deferens was pseudostratified and many of the tall cells
beared streocilia . Numerous elastic fibres were present in the
thin lamina propria beneath the epithelium . They described the
mucosa to be thrown into longitudinal folds that were responsible
for the stellate outline seen in cross sections . An ill defiped
submucosa , containing numerous blood vessesls , separated the
mucosa from the muscular coat . The latter was recognized to be
arranged in three layers . The inner layer was relatively thin and
longitudinallv disposed , the middle laver was markedly robust and
arranged circularly whereas the outer layer was longitudinally oriented,
Surrounding the muscular cecat, was a fibrous adventitia blending
with that of adioining tissues . The authors menticned chat the
ampulla of the vas deferens was a terminal dilatation of the vas
where the lumen appearad wider and the mucosa was Tuch mere folded.
Many of the epithelial f{eolds branched and fused with each other
producing a number of pocket-like recesses . The simple epithelium
might show evidence of secretion . They added that the musculature
was much less regularly arranged than in the rest of rhe vas deferens,

Usually only the external longitudinal layer retained its identity.
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Clementi , Naimzada and Mantegazza ( 1969 ) in their study
of the nerve endings in the vas deferens and seminal vesicle of
the guinea pig found that, from a pharmacological point of view
it appeared that cholinesterase inhibition potentiated in both
organs the contraction elicited by stimulation of the hypogastric
nerve. That potentiation was present even in preparations obtained
from animals pretredated with reserpime or alpha-methyltyrosine and
prevented or abolished by atropine. On the basis of electron micro-
scopic studies , they were able to distinguish two types of nerve
terminals, adrenergic and cholinergic . They interpreted these
results as supporting the concept that the hypogastric nmerve carried
to the vas deferens and to the seminal vesicle , fibres of adrenergic

and cholinergic type .

Bell and McLean (1970) studied the distribution oi cholinergic
and adrenergic nerve fibres in the vas deferens of the dog. They
noticed that at the testicular end of the vas deferens, a dense plexus
of noradrenergzic nerves was found at the base of the mucocsal epithelium,
the nerve fibres of which were rumning parallel to the longitudinal
axis of the tissue . Other noradrenaline containing nerves were scatt-
ered relatively sparsely through the muscle coats . In contrast , they
found that at the urethral end of the vas deferens, the smooth nmuscle
coats contained noradrenergic nerves, yet here was no evidence ofra
submucosal nerve plexus . On the other hand, fibres exhibiting high
acetylcholinesterase activity were also found throughout the muscle

coats but no concentration of staining fibres was observed in the
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submucosa at the testicular end of the organ. So, they concluded
that the smooth muscles of the vas deferens of the dog may recieve

innervation from separate adrenergic and chelinergic fibres.

McKeaver (1970) recognized the vas deferens of the rat to be
the continuation of the canal of theepididymis that extended parallel
to the corpus epididymis , then passed through the inguinal canal,
looped around the ureter and finally opened into the urethra .Near
its junction with the urethra the author identified the ampullary
glands of the vas deferens to Iorm two distinct lobes. Bevond the
ampullary glands, an evagination, the seminal vesicles was Tormed
and the short, straight section of the vas just distal to its junction
with the seminal wvesicle was the ejaculataory duct. On the other hand

the

the seminal vesicles were rveccanized as sar-like strultures Wi

coagularing  zlands attached to their ventral curvature |

Lisen and Goaling 115720 investizated the distribuiion of the
daal o innervation of the toascuilsture oI the rar viaz deterens |, csing
Pirne —ios el Sl el rterhniaie s sle I Ton IO TrLSCODV.

Lhe nerves wore It o ly oarranged tnrougheout
Lo et T 15 v e an exceedine iy rich ','].C" us ot
[P DoliuTusoent erves Lhiro ‘..‘jh\‘:‘:ii the hivnoess 2 Thie muscLe

1t Um the wiher fgnd, the distributien o aceivichelinesterase

ot ditiiag rainres Slrowed recsicnal varistions aleng the length of the

Cas o detera s . 00 fhie LesUicclar repien, larse cetcloholinesterase
Tl . IR Gt e et i i ad e Bronchies which
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penetrated the relatively thin muscle coat . These nerves were of
variable size and formed a branched network amongst the smooth
muscle cells., This plexus was particularly well defined on the
inner aspect of the muscle coat adjacent to submucosa . No ganglion
cells could be observed. Following the vas deferens towards its
urethral end, a gradual reduction in the density of acetylcholi-
nesterase positive nerves was evident . However, along the whole
length of the vas, numerous nerves were related to the inner
aspect of the muscle coat. Close to the urethra, large adventitial
nerves together with, occasional groups of acetylcholinesterase
containing ganglion cells were identified . The activity of the
enzyme pseudocholinesterase was evident in the smocth muscle cells
in all pertions of the vas deferens . This activity was evently

distributed throuzhout the nmuscle coat.

Furness and Iwayama (1972) studied the arrangement and
neuromuscular relationships of adrenergic and cholinergic nerves
in the longitudinal and circular muscle ceoats of the adult guinea-
pig vas deferens . Light microscopic studies showed that there was
a dense adrenergic inmervation of both lavers but suggested that
nost of the cholinergic nerves supplied the circular muscle .
Together with their ultrastructural studies, they suggested that
acetylcholine did mot participate in transmission to the longitudinal
muscle of the vas deferens and that the motor innervaion of the

longitudinal muscle was probably exclusively adrenergic .
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