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Summary. The bovine testis has a central mediastinum con-
sisting of longitudinally oriented rete channels and spacious
lymph vessels, embedded in the mediastinal stroma. The
latter represents a contractile-elastic unit and is composed
of myofibroblasts, collagen bundles and accumulations of
elastin, connecting the myofibroblasts. The dimension of
the mediastinum varies in cross sections at different levels
between 3.5 and 31.8 mm?. In one cross section ~ 30 rete
channels and ~ 30 openings of straight testicular tubules are
encountered. Nearly 25% of the area is occupied by thin-
walled, valveless lymph vessels. Arterial convolutes, inter-
polated between straight centripetal and straight centrifugal
branches of the testicular artery flank the rete on all sides.
It is concluded that the pulsation within these convolutes
together with the contractile-elastic stroma promotes lymph
and rete content in a caudo-cranial direction. Chordae retis
as described by Roosen-Runge and Holstein (1978) for the
human testis are a common feature in the bovine mediasti-
num testis. The rete channels are lined by a simple cuboidal
or columnar epithelium. Short intraepithelial crypts are
present and function as epithelial reserve for dilatation and
expansion of the rate. The inventory of organelles is rather
inconspicuous in the rete epithelium. The apical border
bears short microvilli and gives a strong reaction for alka-
line phosphatase. The basal cytoplasm contains many small
to medium-sized electron-dense bodies and is site of a
strong acid phosphatase reaction. The rete epithelium as
a whole reacts strongly with leucine aminopeptidase, the
marker enzyme of the testicular excurrent duct system.
Many free mononuclear cells, mostly macrophages, are ob-
served in the basal half of the rete epithelium.
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The importance of the topographic unit mediastinum testis
and the functional cooperation of its various components —
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connective tissue, vessels and rete testis — have found little
attention to date. Roosen-Runge and Holstein (1978) in
their extensive work on the human rete testis included also
the significance of the mediastinal stroma in their study.
All other investigations concentrated mainly on the rete
testis as an important region of the intratesticular excurrent
duct system, on the permeability of its epithelial lining and
on the presence of free cells in the rete epithelium (see Dym
1976). The ultrastructure of cells lining the rete testis is
well documented and seems to be rather similiar in man
(Roosen-Runge and Holstein 1978), higher mammals (Dym
1976), marsupials (Rodger 1982) and even in birds (Barker
and Kendall 1984). Structure and development of the medi-
astinum, however, differ among the species, as does the
localization of the rete. When a superficial or marginal rete
is present, as in man, monkey, stallion, rat, mouse, and
hamster (Benoit 1926), the mediastinum is small and re-
stricted to the cranial testicular pole. In ruminants such
as bull (Hees et al. 1987), buffalo (Goyal et Dhingra 1973),
zebu (Orsi et al. 1983), ram, and goat (Orsi et al. 1984),
a relatively voluminous rete is embedded in a well-deve-
loped connective tissue complex, situated in the longitudinal
testicular axis. We have studied the structural organization
of such a central mediastinum testis using the bull as a
model.

Materials and methods

Testes of 25 adult bulls were obtained 5-10 min after
slaughter (10 for light microscopy, 7 for TEM, 5 for SEM
and 3 for histochemical studies). Perfusion fixation of the
testes for TEM and light microscopy was performed using
a gas-driven pump described by Scheubeck and Wrobel
(1984).

Light microscopy

A cannula was inserted into the intratunical portion of the
arteria testicularis, which runs parallel to the corpus epidi-
dymidis. Rinsing procedure and perfusion with Bouin’s so-
lution were performed as described elsewhere (Wrobel et al.
1978). 5-7 pm thick serial sections (longitudinal as well as
cross sections) of the mediastinum testis were prepared from
Paraplast-embedded material and stained with a modified
Masson-Goldner sequence and with resorcin-fuchsin for
elastic fibers. Lipid was visualized with Sudan Black B in
frozen sections.
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Transmission electron microscopy

Fixation was performed with the formaldehyde-glutaralde-
hyde fixative as described by Karnovsky (1965). Small
pieces of the mediastinal tissue were separated and washed
in 0.2 M phosphate buffer. After osmication (1% OsO,)
the blocks were dehydrated in graded ethanol and embed-
ded in ERL 4206 (Spurr 1969). Ultrathin sections were
mounted on copper grids, stained with uranyl acetate and
lead citrate (Reynolds 1963) and examined with a Zeiss
EM 10 A electron microscope.

Scanning electron microscopy

The testes were perfused with Ringer’s solution (at 38° C,
containing 1 ml/l Liquemine and 0.5% Procaine) and stored
in ice water for 3 h to prevent vasoconstriction and prema-
ture polymerization of the injection mass. Following a sec-
ond perfusion with Ringer’s solution (at 25° C) the injection
compound was instilled: Low viscosity methyl-methacrylate
mixtures (Kohler and Leiser 1983; Hees et al. 1984)) were
used: (A) Batson Nr. 17 corrosion compound (Polysciences
Inc. Warrington, Pennsylvania, USA); 25 ml monomer
base solution 4° C; 7.5 ml catalyst, room temperature;
0.5 ml promotor, 4° C, (B) 12 ml Sevriton (available from
most dental suppliers), 4° C.

After injection, testes were stored at room temperature
for 30 min, then transferred to a water bath at 80° C for
4 h to enable polymerization. Tissue corrosion was per-
formed by alternating submersion in 40% KOH and dis-
tilled water (60° C) for a few days. The liquids were changed
once a day. Some of the finished corrosion casts were dis-
sected under a stereo microscope to visualize the medias-
tinal region for a general survey; others were examined
with a Philips 500 SEM.

Histochemistry

For the demonstration of enzyme activity at the light-mi-
croscopical level small blocks of native tissue were im-
mersed in liquid nitrogen and transferred to a cryostat for
sectioning. 7-10 pm thick sections were subjected to proce-
dures demonstrating alkaline phosphatase (Gomori 1952),
adenosine triphosphatase (v. Deimling 1964), acid phospha-
tase (Barka and Anderson 1962), indoxylacetate esterase
(Holt and Withers 1958), leucine aminopeptidase (Nachlas
et al. 1968), NADH-T-reductase and NADPH-T-reductase
(Hess et al. 1958; Nachlas et al. 1958; Lojda et al. 1976).

Results
Topography of the mediastinum testis

The bovine testis has a centrally located mediastinum,
which is laterally and caudally surrounded by parenchyma.
The functional unit of the mediastinum comprises the rete
testis, large blood vessels and spacious lymph vessels, all
embedded in the mediastinal stroma, which apart from the
tunica albuginea, represents the largest connective tissue
complex of the bovine testis (Fig. 1).

Originating in the tunica albuginea large straight arter-
ies (rami parenchymales centripetales) run in a radial course
to the mediastinum where they turn into heavily convoluted
coils flanking the rete testis. Number and size of the coils
vary, thus the length of the convoluted portions changes

between 1.5 and 5 cm. The shape of the convolutes also
differs considerably between corkscrew-, loop- and glomeru-
lum-like, the latter configuration dominating. When the
convolutes are elongated, they are arranged in most cases
parallel to longitudinally oriented rete channels (Fig. 1).
The convolutes in the caudal and middle thirds of the medi-
astinum are generally more voluminous than those in the
cranial portion. Histological cross sections through the me-
diastinum reveal that in a given plane the convolutes mostly
flank the rete from all sides (Fig. 2a). The distribution of
centripetal straight arteries, however, is not uniform within
the testes: a reduced number comes from the testicular sur-
face adjacent to the epididymal body. As a result of this
uneven distribution convolutes may be lacking at the me-
diastinal surfaces, pointing to the epididymis (Fig. 2b).
However, transversally arranged arterial convolutes, orig-
inating from straight centripetal arteries of other regions
may also reach the epididymal sector of the mediastinum.
The arterial coils often protrude centrally and thus narrow
the rete testis channels (Fig. 2¢); in some cross sections
the coils are situated in the axis of the mediastinum, or
they separate small portions of the rete from the remainder.
In longitudinal sections, or to better advantage in corrosion
casts, the convolutes are seen arranged in subsequent levels
with regular intervals (Fig. 3). Anastomoses between adja-
cent convolutes of different levels are not observed.

The diameter of the mediastinum and its cross-sectional
configuration vary in different planes. Evaluation of the
dimensions of the mediastinum in 30 evenly spaced planes
revealed differences between 3.5 mm? and 31.8 mm? (arteri-
al convolutes not included). Thus, the mediastinum is a
central longitudinal connective tissue complex with fre-
quently and abruptly changing diameter. Maximal dimen-
sions occur with a certain regularity at a distance of 2-3 cm.
The mediastinal cross sections may be round but also star-,
U- or hourglass-shaped (Fig. 2¢), probably due to the local
configuration of the arterial convolutes.

Within one cross section of the mediastinum on the
average 30 (10-40) rete channels were encountered. There
exist no channels that pass through the total length of the
mediastinum. The longitudinally oriented channels anasto-
mose frequently, form larger spaces and branch again at
higher levels, thus constituting a labyrinthine duct system
of high complexity. The cross section of the individual chan-
nel is seldom round, but oblong or slit-like lumina prevail.
In one cross-sectional plane on the average 30 entering
straight testicular tubules are observed.

Mediastinum and rete testis begin at a distance of nearly
3 cm from the caudal pole of the testis. A cross section
at this level shows a number of closely adjoining straight
testicular tubules, intermingled with narrow rete extensions
of the same diameter, both structures embedded in abun-
dant connective tissue (Fig. 5). Only a few millimeters more
cranial the now more numerous rete channels develop the
first anastomoses and dilatations.

The straight centripetal arteries from the caudal pole
run in the central longitudinal axis to the beginning of the
mediastinum; the other straight centripetal arteries of the
caudolateral testicular portion converge also to the same
point. Therefore, the caudal initial region of the rete is
intimately surrounded by many arterial convolutes (Figs. 4,
7). In cranial direction, the approaching straight centripetal
arteries reduce gradually their angle of ascent when passing
from the tunica albuginea to the mediastinum but they are
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Fig. 1. Schematic drawing of spatial arrangement and topographic relationship of straight rami parenchymales centripetales (RP) and
straight rami parenchymales centrifugales (RF) of the testicular artery, arterial convolutes (AC) and rete channels (RC) within the
mediastinum testis. Tubuli seminiferi contorti (7SC) and the openings of straight tubules (ST) into the rete and the transitional area
(TA) between rete and efferent ductules at the cranial testicular pole are also indicated. 1:1

Fig. 2a-d. Cross sections of the mediastinum testis at the levels indicated in Fig. 1, illustrating varying rclationship between arterial
convolutes and mediastinal dimensions. Masson-Goldner, x 10. a The mediastinum is completely surrounded by arterial convolutes.
b Arterial convolutes are absent at the side pointing to the epididymis. ¢ Hourglass-shaped narrowing of the mediastinum caused by
centrally protruding arterial convolutes. d At the cranial pole of the testis (area confluens retis) convolutes decrease in number and
size



Fig. 3. Longitudinal section through part of the mediastinum testis, representing individual arterial convolutes (4C) at subsequent
levels (I-IV). Masson-Goldner, x 10. Rete channels (RC), rami parenchymales centripetales (RP) and rami parenchymales centrifugales
(RF) of the testicular artery. In I, RP run perpendicular to the plane of section, AC is cut tangentially. In IT and 1V, flanking arteries
and convolutes are in the plane of section and cut longitudinally. In III, arteries are not visible because they are situated outside
the plane of section
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Fig. 7. Arterial corrosion cast from the caudal region of the testis (see description of this area in the text). Arterial convolutes (4C),
rami parenchymales centripetales (RP) and rami parenchymales centrifugales (p) of the testicular artery; beginning of rete testis (B),

capillaries in the parenchyma of the testis (*). x4

Fig. 8. Epithelial crypt with microvilli protruding into the lumen. Nucleus (¥), junctional complexes (p), intercellular spaces (—). x 20000

never oriented in a plane perpendicular to the longitudinal
axis of the rete (Figs. 1, 4, 7).

At the cranial pole of the testis, mediastinum and rete
reach the level of the tunica albuginea, where the rete ends
with the area confluens (Fig. 2d). An extratesticular rete
is absent in the correctly perfusion-fixed bovine testis (Hees
et al. 1987). The cranial termination of the rete is flanked
by a small number of arterial convolutes. The individual
convolutes, however, are rather long, the coils having a

narrow lumen. The uppermost straight centripetal arteries
often form recurrent loops pointing to cranial.

The epithelium of the rete testis

The rete channels are lined by a simple cuboidal or colum-
nar epithelium. At certain sites it appears stratified due
to the existence of short intraepithelial crypts (Fig. 6). These
crypts often form an acute angle with the basal lamina;

Fig. 4. Longitudinal section through the beginning of mediastinum testis and rete at a distance of ~3 cm from the caudal pole. Caudal
straight rami parenchymales centripetales (RP) converge to this location and their narrow-spaced convolutes (4C) form an arterial
cup encompassing the mediastinum from caudal. Masson-Goldner, x 10

Fig. 5. The beginning of mediastinum and rete at a distance of ~3 cm from the caudal pole. Rete channels (RC), straight tubules
(ST), lymph vessels (LV), arterial convolute (4C), stroma of mediastinum testis (SM). Masson-Goldner, x 56

Fig. 6. Mediastinum and rete testis. Epithelial lining of the rete testis. Rete channels (RC), lymph vessel (LV), mononuclear free cells

(p), intraepithelial crypt (—=). Masson-Goldner, x 140
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their lumina are generally narrow and slit-like, so that they
may escape light-microscopical detection. The lining celis
of these oblique-running intraepithelial crypts possess a
common basal lamina. The cells lining the basal aspect of
the crypt are low, those flanking the lateral and apical as-
pects are columnar, bend around the lumen and establish
contacts above the lumen of the crypt. The nuclei of these
irregularly shaped columnar cells are situated basally or
apically, creating a pseudostratified appearance. The co-
lumnar cells of the crypts face two surfaces: the common
rete lumen as well as the lumen of the crypts.

Extensive junctional complexes connect adjacent epithe-
lial cells at the luminal border and seal the intracellular
spaces against the crypts (Fig. 8). The lateral plasmalem-
mata display interdigitations at the level of the nuclei or
supranuclearly. The basal epithelial border is rather irregu-
lar with many projections into the folded basal lamina.
Many hemidesmosomes are developed (Fig. 9).

The inventory of organelles is rather inconspicuous.
Small mitochondria are distributed at random. The nuclei
occupy the middle of the cell and are often indented. Short
microvilli project from the apical surface and also into the
crypts. The cells bear a single very long cilium, showing
the usual 9+ 2 pattern. Endoplasmic reticulum is scarcely
developed, free ribosomes and polyribosomes, however, are
abundant. A small Golgi apparatus and some multivesicu-
lar bodies are present. A characteristic feature is the occur-
rence of a multitude of small and medium-sized osmiophilic
dense bodies in the basal cytoplasm. Such dense bodies
tend to accumulate within the basal processes, which inva-
ginate the basal lamina (Fig. 9).

Many free mononuclear cells, mostly macrophages, to
a lesser degree lymphocytes, are localized in the basal half
of the bovine rete epithelium. Here they are observed be-
tween autochthonous epithelial cells. Contacts between free
cells and the basal lamina are rare, because generally nar-
row plasma strands of the epithelium separate the two ele-
ments (Fig. 9). The amount of free cells is subject to local
variations but may reach 30% in some areas of the rete.

Histochemical results

In some regions of the rete lipid material is situated in
the basal portions of the epithelial cells as well as in macro-
phages. Mitochondrial enzymes and tetrazolium reductases
react moderately and uniformly. A strong alkaline phos-
phatase reaction concentrates in a narrow apical epithelial
zone (Fig. 10a). Adenosine triphosphatase is restricted to
the free mononuclear cells (Fig. 10b). Acid phosphatase in
low concentrations is observed in a supranuclear position
corresponding to the localization of the Golgi apparatus.
Furthermore, a rather strong, often granular reaction is
obvious at the epithelial bases (Fig. 10¢). Granular deposits
of indoxylacetate esterase are also present in this basal area.
Leucine aminopeptidase is the marker enzyme of the bovine
excurrent duct system and displays a strong and diffuse
reaction in the rete epithelium (Fig. 10d).

The mediastinal stroma

Rete channels, blood and lymph vessels are surrounded by
several layers of elongated stroma cells with slender, exten-
sive processes. Processes of adjoining cells make desmoso-
mal contacts or gap junctions. The stroma cells of the medi-

astinum are myofibroblasts combining features of (i) fibro-
blasts (large Golgi apparatus, well-developed RER, many
free ribosomes, all structures being located predominantly
close to the poles of the elongated nuclei) and (ii) smooth
muscle cells (filaments 5 and 10 nm in diameter, oriented
in the long axis of the cell body and processes). In the
course of the filament bundles, as well as at the inner side
of the cell membrane, dense attachment plaques are visible.
Many micropinocytotic vesicles are observed in a subplas-
malemmal position. A discontinuous basal lamina covers
each individual myofibroblast (Fig. 11c).

Those myofibroblasts that lie close to the rete epithelium
show a strong reaction for alkaline phosphatase; stroma
cells further distant, react weaker (Fig. 10a). The opposite
is the case with adenosine triphosphatase: a strong reaction
in the peripheral mediastinal stroma cells contrasts with
a diminished reaction in subepithelial cells (Fig. 10b).

Individual stroma cells are separated by wide interstices,
filled with bundles of collagen fibers, oriented in the long
axis of the rete channels. Where two myofibroblasts come
in close contact, their cell bodies or processes are connected
by accumulations of elastin (Figs. 11a—c). Furthermore,
elastin is found between rete epithelium and stroma cells.
These elastic fibers play an important role in the coordina-
tion of epithelium and stroma, since they are attached to
the basal lamina and to the myofibroblasts (Fig. 11b).

Narrow strands of mediastinal tissue covered by typical
rete epithelium are found traversing the lumina of the chan-
nels (Fig. 12a). Such chordae retis in the definition of Roo-
sen-Runge and Holstein (1978) are noticed as small round
or oval islets in cross sections (Fig. 12b) but are best seen
in corrosion casts (Fig. 12¢). Sometimes two chordae retis
are observed in parallel and in close proximity. Within the
chordae the myofibroblasts form a loose network; occa-
sionally a small blood or lymph vessel lies in the center.

Vessels of the mediastinum testis

The arteries supplying the mediastinal tissue come either
from the convolutes of the straight centripetal rami, or they
are recurrent branches of the centrifugal parenchymal rami.
The supplying arteries lie mostly in close neighborhood to
the many large lymphatics of the mediastinum. The arteries
and arterioles often invaginate the wall of the lymph vessel
and are situated in the lumen of the latter, drawing out
a short fold of a “meso™. ~65 blood vessels (arterioles
and capillaries) were counted in one cross section of the
mediastinum.

Numerous valveless lymph vessels were located within
the mediastinum testis, often in close contact to the rete
channels. The vessels collect the content of the many
intertubular testicular lymphatics. In the mediastinum
~ 115 lymph vessels were counted in individual cross sec-
tions; their lumina represent 25% of the cross-sectional
area. The wall of the mediastinal lymph vessels comprises
a flattened endothelium and a discontinuous basal lamina,
no musculature being present.

Discussion

The bovine mediastinal stroma contains an interconnected
network of myofibroblasts surrounding the rete channels,
lymph and blood vessels in widely spaced layers. Between
the cell layers thick bundles of collagen fibers and connect-
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Fig. 9. Epithelium of rete testis. Junctional complexes (JC), nucleus (&), interdigitations of the lateral plasmalemmata (ID), basal lamina
(BL), collagen fibers (CF), myofibroblast (MF), mononuclear cells (MC), cilium (CI), basal processes invaginating the basal lamina

*). x 9900

ing deposits of elastin are observed. The mediastinal stroma
as a whole can be regarded as a contractile and elastic
unit, acting upon lumen and content of rete channels and
lymph vessels.

Cross sections through the mediastinum reveal compres-
sions of the latter at the level of the arterial convolutes.
It is well known that in convoluted arteries the arterial

pulse causes signficant changes in intravasal volume, de-
pending on the length of the convoluted portion and on
number and bending of coils. Thus, it seems very likely,
that a lateral compression of the mediastinum by the caudo-
cranially arranged series of arterial convolutes exerts a peri-
staltic wave on the mediastinal lymph vessels and the inter-
connected rete channels and thus is a means to promote
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Fig. 10a—d. Histochemical reactions. a Alkaline phosphatase. x 56. b Adenosine triphosphatase. x 140. ¢ Acid phosphatase. x 140. d Leu-
cine aminopeptidase. Rete channels (RC), stroma of mediastinum testis (SM). x 140



Fig. 11. Stroma of the mediastinum testis. a Representation of elastic material by resorcin fuchsin. Rete channels (RC), lymph vessel
(LV). x350. b Myofibroblast (MF) in contact with the basal lamina (BL) of rete cpithelium (ER), osmiophilic dense bodies (=) in
the basal cytoplasm, stroma of mediastinum testis (SM), elastic fibers (p). x 9900. ¢ Ultrastructure of the mediastinal stroma. Endothelium
of a lymph vessel (EL), myofibroblasts (MF), desmosome (D), collagen fibers (CF), elastic fibers (EF), basal lamina of myofibroblasts
(=), basal lamina of the lymph vessel. (}). x 14600

Fig. 12. Chordae retis. a TEM micrograph showing chordae retis (p) traversing the lumina of rete channels (RC), stroma of mediastinum
testis (SM). x40. b Cross section of a chorda retis with core of mediastinal stroma. Myofibroblasts (MF), mononuclear free cells
(). epithelium of rete testis (£R), rete channels (RC), x2600. Inset: Cross section of a chorda within a rete channel (RC). Masson-Goldner,
% 140. ¢ In the injection-compound filling rete channels a chorda retis appears as a smooth-walled empty recess. x 300
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lymph flow in the spermatic cord and thereby to enhance
transport of rete content to the efferent ductules. Such a
combined conveying system consisting of arterial pulsation
and contractile-elastic mediastinal stroma elements may
have a similar importance for the long central rete of the
bull as the smooth muscle cells in the tunica albuginea for
the evacuation of the marginal rete in the human testis
(Holstein 1968). The well-known high pressure in the bovine
seminiferous parenchyma causing tissue protrusion follow-
ing incision of the tunica albuginea, prevents displacement
of the compressed rete channels in areas where no flanking
arterial convolutes are present.

Adenosine triphosphatase activity in the mediastinal
stroma reflects the contractile potential of the myofibro-
blasts; alkaline phosphatase is involved in carbohydrate
metabolism. The observed differences in the activity of these
two enzymes between stroma cells immediately adjacent to
the rete epithelium and those further distant, point to func-
tional differences within the morphologically uniform po-
pulation of stroma cells and underline the mutual relation-
ships between epithelium, basal lamina and subepithelial
stromal elements.

In the center of the mediastinum the stroma between
rete channels and lymph vessels is scarcely developed. The
strand-like chordae retis may here have a special impor-
tance as transluminal coupling devices for the contractile
system of myofibroblasts. Chordae retis have been de-
scribed so far for the human (Roosen-Runge and Holstein
1978) and for the monkey (Burgos et al. 1979), but probably
represent common and characteristic features of the rete
testis in many species.

In all species studied, the epithelium of the rete testis
is simple squamous to low columnar (Dym 1976; Bustos-
Obregdn and Holstein 1976; Osman 1978; Roosen-Runge
and Holstein 1978; Aire 1979; Rodger 1982; Barker and
Kendall 1984; Suzuki and Racey 1984; Orsi et al. 1984).
For human rete Bustos-Obregon and Holstein (1976) report
two, Goto (1981) by means of SEM even four different
cell types. In the bovine, cuboidal and elongated lighter
and darker cells are encountered; histochemistry and ultra-
structure, however, reveal that they all belong to the same
type. Furthermore, a number of common features has been
observed in the rete epithelium of different mammalian spe-
cies (man, marsupials and birds): extensive tight junctions
are situated near the adluminal border (Dym 1976; Bustos-
Obregodn and Holstein 1976). Tracer studies of Dym (1976)
and Osman (1978) have revealed that these junctions repre-
sent a potent diffusion barrier between mediastinal stroma
and rete lumen. Finger-like interdigitations of the lateral
cell border (Dym 1976; Aire and Malmquist 1979; Barker
and Kendall 1984) and a highly clefted basal surface (Dym
1976) are generally developed. The apical cell border dis-
plays short microvilli and bears one typical cilium per cell
(Dym 1976; Goto 1981; Barker and Kendall 1984). The
nuclei exhibit irregular contours, indentations and invagina-
tions occur (Dym 1976). Heterochromatin is preferentially
located marginally, 1-3 characteristic nucleoli are present.
Depending on cell size some species (cat, ram, monkey)
have extraordinarily large nuclei. In the bovine, nuclei are
regular in size and may be found at all levels inside the
low to high columnar cells, even just below the lumen. The
existence of narrow intraepithelial crypts is a bovine-specific
feature. Similar structures have been reported by Rodger
(1982) only for the marsupial rete. The crypts resemble in-

tercellular secretory capillaries of glandular epithelium, and
the lining surface possesses microvilli, but secretory activity
of the bovine rete epithelium is morphologically not obvi-
ous. Another interpretation for the epithelial crypts is, that
they represent epithelial reserve, necessary for dilatation
and expansion of the rete channels.

Mononuclear free cells (macrophages, lymphocytes) are
regular constituents of the rete epithelium (Dym 1976; Os-
man and Pléen 1978; Aire and Malmquist 1979), but their
number may vary among the different species. The mono-
nuclear cells of the bovine rete epithelium are predominant-
ly macrophages (Wrobel et al. 1978), which support the
autochthonous epithelial cells in phagocytosis and decom-
position of spermatozoa. Macrophages send their filopodia
and processes into the enlarged intercellular clefts of the
basal half of the epithelium. Contrary to Osman and Pléen
(1978), who studied the rete of bulls, boars, rams, goats,
and rats, we observed macrophages also in contact with
the basal lamina. In the shrew (Suzuki and Racey 1984)
a number of rete epithelial cells contains glycogen. In the
guinea pig also, Fawcett and Dym (1974) described glyco-
gen in this portion of the rete, which is adjacent to the
openings of straight testicular tubules. In the bull, epithelia
in the rete as well as in tubuli recti are completely devoid
of glycogen.
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