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SUMMARY gt

f:* The buffalo zjaculstory ducts are examined by transmission electron micro-
scopy. They are lined by bpsevdostratified columrar epithelium. The lining
epithelium is compecsed of columnar principal cells and basal ceils. The
basal cells are lass diiierantiatad, whilz the principal columnar czlls are
observed in diffarant physiological activites. Cne prircipal celi-type shows
absorp¥ion and transport activity and is charactarized by many small
basally located mitochordiia. Other principal czil-type is invoived in phago-
cytosis of ‘spermatozoa and s provided with many phagocytic vacucles
containing digestad sperrmatozoa and condersing phagolysosomes.

INTRODUCTION

irr buffalo, as in ruminants, the =2xcretory duct of the seminal vesicle joins the
terminal part of the defersnt duet, beyond the ampuilary portior, to form Ihe short
sjgculatory duct which transports the spermatozoa and semiral plasma to the pelvie
ursthra (KAINER =t al, 1962), Tae zjaculatcry ducts, particularly in huflslo have raecsived
1 littls  attention by morshologists, although they connect betwszen copulatory organs
and that of sperm production. Therafore, fata corcarning the Pistology and the uilra-
structurz of bufinlo sijaculatory duct are not available.

Mos2 recent studies have shown that a corsidersbie armount of spermalozea are
chageeytosed in 2jaculatory duct of bovines {(ADOU-ELMAGD ard WARGBEL, 1990), catls
IMURAKAME 2t al., 1234), rabbits (MURAKAMI st ol 1785), markeys (RAMOS5, 197%
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MURAKAMI et al., 1961} and also man (RIVA et al, 1982; MURAKAM! et al., 1982;
COSSU et al, 1983). Furthermore, ABOU-ELMAGD and WROBEL (1990) described a
phagocytotic activity in the bovine ejaculatory duct. These observations indicate that
the epithelium of the ejaculatory duct may perform special additiona! functions besides
serving @s a pathway for spermatozoa. In continuation of our studies on ruminant rep-
roduction, we describe the epithelium of the buffalo ejaculatory duct.

MATERIAL and METHODS

Ejaculatory ducts were obtained 10-20 min. after slaughter. Perfusion fixation
of the pelvic urethra through the prostatic arteries was performed. For light micro-
scopical examination, rinsing procedure and perfusion with Bouin's solution were per-
formed as described elsewhere (WROBLL et al, 1978). frem paraplast-embedded material
5-7 Um thick sections were prepared and stained with modified Masson-Goldner tric-
hrome. For transmission electrone microscopy, fixation was performed with the for-
maldehyde-glutaraldehyde fixative as descdribed by KARNOVSKY (1965). Small pieces
of the ejaculotory duct were separated and washed in 0.2 M phosphate buffer. After
osmication (1% 0s04) the small blocks were dehydrated in graded ethanol and embedded
in ERL 4206 (SPURR, 1969). Semithin sections were cut and stained with Methylenblau-
Azur Il (RICHARDSON et al.,, 1960) for light microscopical examination. Ultrathin sections
were mounted on copper grids and stained  with uriny! acetate and lead citrate
(REYNOLDS, 1963) and examined with Zeiss EM 10 A electron microscope.

RESULTS

The semithin sections of the Buffalo ejaculatory duct (Fig. 1) show that the
lumen of ejacuictory duct is irregular in shape and contains invaginations. The lining
epithelium is composed of pseudostratified columnar epithelium. The cells were mainly
arranged in two layers resting on the basal lamina. These cells are differentiated into
two types: Tall-columnar principal cells and small basal cells locating between the
basal slender portions of the columnar principal cells. Phagocytosed sprmatozoa and
free mononuclear cells are demonstrated intraepithelially.

The fine structure of the principal cells (Fig. 2) demonstrates that the apical
cytoplasm bulges slightly into the lumen. Laterally, the plasma membranes of the adjacent
principal cells tun straight, only few simple interdigitations are seen. Apical junctional
complexes and a few number of desmosomes connect the cells together. Generally,
the nuclei of the principal cells are highly variable in shape. Very often, deeply fissured,
irreqular nuclei are seen. Clumps of various size, as well as many small and fine particles
of chromatin are located on the inside of the nuclear membrane or scattered in the
nucleoplasm. Often, the nucleclus is found excentrically. Less active LR are observed.
Very thin less electrone dense smooth membranes with indistinct lumen are distributed
supra- and infranuclearly. Also, many principal cells are highly differentiated and demons-
trate features of endocytotic, fluid absorption and transport activities. They possece
apical microvilli and slightly stained slender basal portions containing many small mito-
chondria of variable shape. Other principal cells showing phagocytic activity, particulariy
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snermiophagy, are observed. They are characterized by smooth apical surface. The
cvtoplasm contains many portions of spermatozoa lying within phagocytic vacuocles
and condensing phagolysosomes. Gelgi-apparatus is poorly developed or indistinguishable.
A few number of very electrone dense apical bodies of lyvsosomal nature and bundles
of microfilaments are seen. Hemidesmosomes connect the base of the cell and the
clectrone dense basal lamina. The oval basal cells (Fig. 3) are characterised by ill-
difisrentiated dense cytoplasm containing faw cell-organoids. Their nucli are highly
varicble in shape and deeply fissured. In addition, intraepithelial lymphocytes (Fig. 3)
arz usually observed.

DISCUSSION

In buffalo ejaculatory duct, the lining epithelium is composed of tall columnar
principal and small, oval basally located cells. This is morphologically nearly Iideritical
to that described in the bovine zjaculatory duct by ABOU-ELMAGD and WROBEL (1990)
and in ductus defzrens and seminal vesicies (HENDRICH, 13055 CONS, 19573 KAINER
et al., 1969 KUNZEL % TANYOLAC,176b: WROBEL & MARCSEK,1976 and AMSELGRUBER
% FEDER, 1986). However, the basal cells in bovine ejaculatory duct contain lipid droplets
of different sizes, a feature which characterize the bovine reproductive organs deriving
from the wolffian duct.

The morphology of epithelial principal cells reflects, besides their protective fun-
ction, two forms of physiological activities: Fluid absorption and transport, and sper-
matozoa phagocytosis.

Cells showing fluid absorption and transport activities are characterized by apical
microvilli and many basal mitochondria. ABOU-ELMAGD and WROBEL (1290) observed
the similar activity in the bovine ejaculatory duct. The cells contain a system of micro-
vesicles and lysosomes occupying the area under the iree surface. They are very neces-
sary for absorption and degradation. Moreover, the basal mitochondria facilitate the
basal transport of fluid into the surrounding subepithelial stroma. This activity may
be interpreted as a physiological process in order to eliminate the fractions of seminal
plasma that normally flow from the ampullary glands and seminal vesicles into the
sjaculatory duct.

in bovine bull, the number of spermatozoa obtained by exhaustive ejaculation
is lass than half of the estimated rumber of spermatozoa produced by the seminiferous
tubules (AMANN and ALMQUIST, 1962). Although the axact mechanisms and furctional
sigrificance of sperm elimination in the male genital tract is not yet completely under-
stood. ABOU-ELMAGD and WROBEL (1990) reported two possibilities of sperm loss:
Voidance in urine and resorption by the spithelia of the excurrent duct system.

The epithelial spermiophagy, that has been already reported in to the semini-
ferous tubules (DYM, 1374 NYKAMEN, 1979), rete testis (BURGOS & CAVICCHIA, 1975
HOLSTEIN, 1778 GOYAL, 1932 and 3INOWATZ et al, 1979), has been interpreted as
3 elective removal of degenerated or abnormal spermatozoa. On other hand, the sper-
niophagy of spermatozoa by epithelium of ejsculatory duct is considered as a different
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process. [t can clear the lumen from spermatozoa that remain after ejaculation or
flow passively from the vas deferens. Spermiophagy in ejaculatory duct is also observed
in bovine (ABOU-LLMAGD and WROBLL, 1990) and in man {COSSU et al., 1983).
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LEGENDS

Fig. 1: Semithin section from the lining epithelium of the buffalo ejaculatory duct
showing pseudostratified columnar epithelium; principal cell (P) and basal cell (B) in-
filtrated by free mononuclear cells.

Methylenblau-Azur 1l x B00.

Fig. 2 Transmission electron micrograph showing the feature of the lining ab-
sorptive principal cells (AC), particularly, the basally located mitochondria and apical
microvilli, Intraepithelial Lymphocytes {arrow). X 2000.

Fig. % Transmission electron micrograph showing spermiphagy in epithelial cells
(SC) and basal portion of absorptive principal cell (AC) containing many mitochondria.
Basal cells (BC) and intraepithelial Lymphocyte (arrow) can be identified. X 9000.
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