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Abstract

 

Histo-blood group antigens Le-x and Le-y are oligosaccharidic terminals that characterize many glycoproteins in

the human tissues. In seminal plasma, they are expressed as part of the so-called glycodelin S, which is suggested

to regulate sperm capacitation/decapacitation. It has recently been demonstrated that the core protein of glycodelin

S is secreted by seminal vesicles. Here we show that epithelial cells of human seminal vesicles also release the Le-x

and Le-y antigens. The presence of these substances in secretory material was revealed by means of an immunogold

staining method in normal surgical samples. The results suggest that glycodelin S is secreted by seminal vesicles in

its finished glycosylated form. Moreover, antigen reactivity was also revealed associated with plasma membranes.
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Introduction

 

Lewis antigens belong to the class of carbohydrate

histo-blood antigens whose determinants are oligosac-

charide sequences carried by a variety of proteins or

lipids. They are strictly related to ABH antigens, in that

they share the origin from type 1 and type 2 precursor

chains. Le-a and Le-x derive from direct fucosylation of

type 1 and type 2 chains, respectively, while Le-b and

Le-y derive from the additional fucosylation of type 1H

and type 2H, respectively (Grollman et al. 1969).

Lewis antigens are widely distributed in the human

body, both associated with the cell surface glycoconjugates

and as secretory products in fluids such as saliva, milk

and semen (Oriol, 1987; Lloyd, 2000; Ravn & Dabelsteen,

2000). As part of the glycoproteins and glycolipids of

cell membranes, they are believed to act as adhesion

molecules or as ligands for microorganisms (Garratty,

1995; Hakomori, 1990). As secretory products, they are

generally related to mucosal protection due to their

ability to bind microorganisms.

Human semen contains considerable amounts of free

and conjugated oligosaccharides, including histo-blood

group antigens (Mann, 1964). As a whole, seminal

glycoconjugates are functionally involved in the protec-

tion of the genital tract mucosa against infections or in

preventing immune reactions when adsorbed on sperm

(Chalabi et al. 2002). Seminal saccharides are chiefly

secreted by seminal vesicles, which also produce mucins,

enzymes, prostaglandins, etc., which help the sperm

functions by different mechanisms (Aumüller & Riva,

1992; Robertson, 2005). However, our previous results

indicated that seminal ABH, Le-a and Le-b substances

are secreted by urethral and bulbourethral glands

instead of seminal vesicles (Cossu et al. 1994). More

recently, indications have emerged that Le-x and Le-y

of seminal plasma can also be related to mechanisms

that regulate fertility. Morris et al. (1996) found in

human seminal plasma Le-x and Le-y oligosaccharides

in the so-called glycodelin S, a glycoprotein which

probably maintains sperm in an uncapacitated state

before they enter the uterine cavity.
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Certainly seminal vesicles produce the proteic part

of glycodelin S, as immunohistochemically reactive

glycodelin as well as glycodelin mRNA have been dem-

onstrated in seminal vesicles and ampulla of the vas

deferens (Koistinen et al. 1997). However, we do not

know whether glycodelin S is secreted in its complete

form or acquires the saccharidic groups successively,

given that both glycosyltransferases and free oligosac-

charides are present in seminal plasma (Ronquist &

Stegmayr, 1983; Chalabi et al. 2002).

Here we demonstrate the presence of Le-x and Le-y

sequences in the epithelial cells of human seminal

vesicles by immunogold staining (IGS) histochemistry.

Observation via electron microscopy was chosen in order

to discern the staining of secretory granules from that of

the membrane surfaces that often express Lewis antigens.

 

Materials and methods

 

Samples of normal seminal vesicles, excised from four

consenting patients during operations for cystectomy

and prostatectomy, were cut into small pieces and fixed

in a mixture of 1% formaldehyde and 1.25% glutaral-

dehyde in 0.1 

 

M

 

 cacodylate buffer, pH 7.2, for 3 h. The

secretor status was unknown. Pieces then were embedded

in Epon resin following the standard procedures for

electron microscopy preparations. Post-fixation with

osmium tetroxide was omitted.

Ultrathin sections were treated for immunocyto-

chemistry. Primary antisera were mouse monoclonal

antibodies specific for Le-x and Le-y purchased from

Signet Laboratories (Dedham, MA, USA), diluted 1 : 50

in a Tris-buffered saline (TBS) solution enriched with

1% bovine serum albumin (BSA) and 5% normal goat

serum. Secondary antisera were goat anti-mouse (GAM)

IgM Auroprobe EM G10 (Amersham International plc,

Little Chalfont, UK), diluted 1 : 30 in TBS plus BSA. Non-

immune mouse serum or mouse anti-HbsAg antibody

(Chemicon International, Inc., Temecula, CA, USA) were

used as negative controls for staining. Finally, sections

were stained with uranyl acetate and bismuth subnitrate

and observed with a JEOL 100S electron microscope.

 

Results

 

The seminal vesicle epithelium showed normal mor-

phological features. Its aspect, as well as the general cell

ultrastructure, exactly corresponded to those described

by Riva & Aumuller (1994). Principal and basal cells were

clearly distinguishable, and apical cytoplasmic blebs

containing variable amounts of secretory granules were

seen in principal cells.

All samples showed identical staining intensity and loca-

lization of immunoreactivities. Basal cells never reacted.

In principal cells, the secretory granules were indeed

the most evident site of gold particle deposition (Figs 1

and 2). Both Le-x and Le-y antigens appeared strongly

labelled in the inner dense mass surrounded by a

peripheral pale halo, which by contrast was unreactive

(Fig. 3A). A few gold particles also decorated small

vacuoles close to the Golgi apparatus (Fig. 1).

In addition, Le-y antigen was intensely reactive on

the cell surfaces, both at the apical and the basolateral

levels (Figs 1, 2 and 3B), while Le-x reactivity was much

weaker at this location.

Control sections were unstained (Fig. 3C).

 

Discussion

 

Our results first show that principal cells of human

seminal vesicle epithelium express Le-x and Le-y antigens

as secretory products.

Fig. 1 Principal cells of human seminal vesicle epithelium. 
Gold particles reveal the expression of Le-y antigen in 
secretory granules (SG), Golgi apparatus (GA) and lateral folds 
of plasma membranes (arrow). Scale bar = 1 µm.
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Several saccharide residues have been identified by

means of lectin histochemistry in seminal vesicle epi-

thelium (Arenas et al. 2001), but Lewis antigens were

not of concern in these experiments. The study of Le-x

and Le-y reactive seminal components has become

attractive only recently, when it was found that they

were part of the glycodelin S molecule, and thus

related to sperm functions. Glycodelin S is closely related

to glycodelins A and F, produced in female reproduc-

tive tissues, and which have different functional roles

in the regulation of fertility (Morris et al. 1996; Seppala

et al. 1998, 2002). Glycodelin S has the same core

protein as glycodelin A, but differs in the saccharide

groups on which the protein function depends (Morris

et al. 1996). Peculiar features of glycodelin S are the

absence of sialylated groups and the abundance in Le-

x and Le-y. Although other seminal fluid proteins carry

Lewis antigens (Hanisch et al. 1986), to our knowledge

glycodelin S is the only seminal vesicle product for

which Le-x and Le-y have thus far been documented.

The present results do not prove that Le-x and Le-y

antigens are associated with glycodelin, but at least

suggest that principal cells of the seminal vesicle

epithelium secrete not only the protein core (Koistinen

et al. 1997) but also the fucose-rich saccharidic compo-

nents of glycodelin S. A key role in the regulation of

sperm capacitation has been recently proposed for

glycodelin S (Chiu et al. 2005). After binding to sperm,

glycodelin S should maintain sperm in a decapacitated

condition, in order to avoid the occurrence of an acro-

somal reaction before reaching the site of fertilization.

The mechanism of this effect has not yet been demon-

strated, but a likely hypothesis has been proposed.

Chiu et al. (2005) suggested that glycodelin S binds to

the sperm glycocalyx and renders the membrane

cholesterol unavailable to its acceptor. In this way,

sperm capacitation cannot begin.

Although we had no information on the secretor

status of the patients, we presume that Lewis antigen

secretion in seminal vesicles does not depend on the

secretor status given that the secretor-dependence

appears to be restricted to tissues of endodermal origin

(Oriol, 1987). Secretor status can also be deduced from

significant differences between the reactivities of mono-

and difucosylated antigens, but difficulties in obtain-

ing human biopsy tissues did not allow us to make this

evaluation on a congruous number of samples.

Two distinct forms of antigen reactivity were dis-

cerned, one associated with the secretory material and

the other with cell surfaces. This double localization is

generally ascribed to Lewis as well as all histo-blood

group antigens, although in fact the distinction between

surface-bound and secretory antigens has been shown

clearly only in a few studies at the EM level (Cossu &

Lantini, 1996). By contrast, surface-associated Lewis

antigens have received considerable attention because

of their involvement in the mechanisms that mediate

relationships of the cells with other cells and their

environment. Attempts have been made to define some

of them as markers for embryonal stem cells (Fenderson

et al. 1986; Muramatsu & Muramatsu, 2004) and to

relate their presence to apoptosis (Hiraishi et al. 1993;

Azuma et al. 2004). As aberrant expression of Lewis

antigens and their sialylated derivatives is often indic-

ative of tumour progression, their distribution has

been analysed chiefly by oncologists in order to iden-

tify tumour markers (Dabelsteen, 1996; Lloyd, 2000; Le

Pendu et al. 2001). In male accessory organs, several

studies have been carried out from an oncological per-

spective, and reported greatly altered Le-y expression

in prostate carcinoma (Martensson et al. 1995; Myers

et al. 1995). Our results clearly show that cell surfaces

Fig. 2 Large apical bleb of a principal cell, filled with secretory 
granules reactive for Le-y antigen. A lipofuscin body (L) is also 
present. Scale bar = 1 µm.
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of seminal vesicle epithelium normally express Le-x and

Le-y. Thus, as surface histo-blood group antigens, they

should participate in the regulation of intercellular

adhesion by interacting with surface lectins. An intrigu-

ing hypothesis is that membrane-bound Le-x or Le-y or

both mediate the recognition of sperm stored in the

seminal vesicle cavities. This might represent the initial

step of spermiophagy, which can occur in seminal

vesicle epithelium, as suggested many years ago by the

observation of phagocytosed sperm residuals within

principal cells (Riva et al. 1981).
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