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Fig. 2. The intra-uterine development of the epididymis. A) A sagittal section of a mouse
embryo showing the relative locations of the developing urogenital structures. B) The
testicular production and secretion of testosterone positively regulates the Wolffian ducts.
The ducts then induce the formation of the mesonephric tubules in the mesonephric
mesenchyme that extend to the epithelial cells of the gonad. C) The cords arising from the
apical mesonephric tubules form the efferent ducts and fuse with the adjacent ducts to form
the rete testis. The coiling of the initial segment of the efferent duct is not shown here, but it
proceeds independently of the coiling of the main epididymal duct shownin D, E and F. D)
The coiling shifts from the proximal to the distal duct in a temporal fashion. E) The initial
stages of coiling are planar, meaning that the coiling is at the two-dimensional level. F) The
three-dimensional coiling proceeds in a caput-to-cauda direction and is completed in the
early postnatal period.
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Fig. 3. A schematic diagram that describes the differentiation of the mouse epididymal
epithelium from birth until adulthood. A to F indicate the different types of cells in the
epithelium of the epididymis.
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Fig. 6. A schematic cross section of epididymis showing the organization of the major cell
types in the epithelium of the epididymal duct as observed through a light microscope. A
generic epididymal compartment with the relative position and distribution of all cell types
found throughout the epithelium is illustrated. The thinnest coat of organized smooth
muscle is in the interstitial tissue surrounding the duct and is characteristic of the anterior
regions of the epididymis. Note the spermatozoa in the center of the epididymal lumen.
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o proteine luminali.
" . circa i — 20% iangolare
ano al lume. Origine extra-tubulare. Funzione

ota (regolazione funziona immunitaria?).

__;;; zali: circa il 10% nel segmeto iniziale e circa
ale Mitocondri vicino apice. Coinvolte nel
-.Z..-.':JE o del pH, nel meccenismo che regola Ia
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= riglia della anidrasi carbonica.

] —Narrow cells: dal 3% (testa) al 6% (corpo). Coinvolte nel
trasporto di molecole verso il lume. Degradano nei
lisosomi sostanze dannose per gli spermatozoi.

® Cellule chiare: 5% del totale. Coinvolte nella clerance
proteica.
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Jeni (secrezione e riassorbimento)

— 0SS itocina (coniglio e uomo): regola la
— con trazione della componente muscolare
== rrsc:|a L'espressione dei recettori per
~f'ossitocina e regolata dagli estrogeni,

- Vit. E: mantenimento struttura e funzione,
- sistema nervoso autonomo.
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Tempo (in giorni) di transito attraverso I'epididimo in differenti mammiferi.
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Iarlta de@bmnte epididimale:

C| sono continui e progressivi
mbiamenti nella composizione del
- = |I|eu epididimale lungo il suo corso.

_2 alcuni componenti si trovano

iZ, ~ esclusivamente a tale livello o vi si

trovano in concentrazioni diverse da
quelle sistemiche.
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Figure 1. Electron photomicrographs showing Chinese hamster
epididymosomes surrounding the plasma membrane of a
spermatozoon. The mset shows the general appearance of the

acrosome surrounded by theses vesicles. Oniginal photos were
kindly provided by Dr Yanagimachi (University of Hawaii). Scale

bar = 0.1 um. Reproduced with permission from Saez ef al. [29].



Figure 5. Schematic representation of apocrine secretion in principal cells of the epididvmis. The inset shows electron micrograph of
— epididymosomes. AB_ apical bleb; EP. epididymosomes; ILC. intraluminal compartment; MV, microvilli.
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Figure 4. Schematic representation of protein transfer from
epididvmosomes to caput epididymal spermatozoa. In Panel A,
the epididymal bovine protein P25b is mainly associated with Lipid
raft microdomains of epididymosomes and is transferred to the
lipid raft microdomains at the sperm surface. Others unidentified
biotinylated proteins are completely excluded from the lipid raft
and are transferred at the sperm surface. These unidentified pro-
feins are not associated with lipid rafts of spermatozoa. In Panel B,
other proteins associated to epididymosomes. such as macrophage
migration inhibitory factor (MIF). are intemnalized and linked to
dense fibers of the sperm flagellum. REAFT. cholesterol and
sphingolipid-enriched lipid microdomain.
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Figure 2. Schematic representation of macrophage migration inhibi-
tory factor (MIF) interaction with spermatozoa along the male
reproductive tract. Drawn based on our results and Eickhoff of al
[27]. Reproduced with permission from Frenette af al [28].
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Figure 3. Schematic representation of aldose reductase and sorbitol
dehydrogenase enzymatic activities along the bovine epididymis as
well as the relative concentrations of sorbitol and fructose, two prod-
ucts of the polvol pathway. Sorbitol is hypothesized to deprive
spermatozoa from energy sources to minimize sperm motility dur-
ing the epididymal transit. Sorbitol dehydrogenase activify generates
ﬁucmse mn the distal part of the epididymis contributing to sperm
motility restoration m the distal excurrent duct. Upper panel: a pho-
tograph of the bovine epididymis (Dr C. Reyes-Moreno. Université
du Quebec a Trois-Rivieres, QC, Canada). Schematic representation
of enzymatic activities is drawn from previously published results.
Reproduced with permission from Frenette ef al [57].




Figure 1. Transmission electron micrograph of the initial segment
region of the mouse epididymis, showing particulate material within
the lumen. Original magnification =16500. Micrograph kindly
provided by A. Parent and L. Hermo, McGill University,
Montreal, Canada.
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FIG, 7, Repartiton of major secreted
boar epididymal proteins according to epi-
didymal region and labeling intensity, ex- E _
pressed as a percentage of total labeled - . HE1/ESP14.0 @)
epididymal secretion (values given in Ta
ble 2}, The numbers inside parenthesas
represent the numbser of cysteine and me- ' ,  E-AABP )
thionine molecules in the aming acld se- ' n
quence of the protein.
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lello spermatozoo si verificano

"ambiamenti sia a livello di

~ composizione lipidica della
membrana che proteica.

~ Per quanto riguarda le proteine si
- puo avere una perdita (legata alla
proteolisi) od una ridistribuzione.



-*bijﬂgé prutgm?" -

{ PIC . Jilduuau

lerano siti importanti successivamente
| _;fa5| della fecondazione oppure
/engono l'agglutinazione testa-testa degl|

d-rr_

-~ sp ﬂé 'étozm Probabilmente la diluizione degli

-.__-

=~ spermatozoi & sufficiente ad allontanarle,
- facendone variare le concentrazione.

=
—

1 %.



— — =
| roteins#il'Mno’- -

ne. Possono essere

osely-bindi
no alla fertilizzazic

rsenza di porzioni idrofobiche.
INE EPIDIDIMALI POSSONO CONCORRERE A
= | E CARATTERISTICHE DI MEMBRANA:

-

i S

— i =

-
= il ==
— - —
- & a—
o —l" —

FACILITANDO LA TRASLOCAZIONE DI PROTEINE O
’-LIPTDI

- MODIFICANDO LA COMPOSIZIONE E/O LA
CONCENTRAZIONE DELLE PROTEINE GIA' PRESENTI.

i



o cholesterol blndlng m )-b'

' olte neI ri lamento lipidico. La
Secre -30% di tutta

ine (prostaglandin D2 synthase;

coinvolte nel rimodellamento |IpIdICO

aS| (mannosidasi, esosaminidasi,
ial 5|da5| glucosidasi, ecc...) sono molto

protea5| catepsme (D,S e procatepsina L),
= metalloprotelna5| varie (MMP 2-3-9) sono
attive.

o ACE (?).



~ (assente nell'uomo)

1

g immunologica ed

tivi ta antibatterica: lattoferrina,

- HE4, HE2/EP2, Bin1b




- Gli spermatozoi hanno una composizione lipidica
- differente da quella delle cellule somatiche.



Component

Choline plasmalogen
Ethanolamine plasmalogen
Phosphatidylserine
Phosphatidylinositol
Phospahtidylg -ﬁ";‘-‘; i
Sphingomyelin
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» cor pIesswamente durante il transito
epldldlmale si ha decremento della
= quantita di lipidi.

-Z il rapporto tra plasmenil/fofatidil passa
_" : da 0.33 a 0.95

® | plasmalogeni diventano la classe di
lipidi maggiormente presente.




— :' | Fapporto colesterolo/fosfolipidi aumenta

~— 2 volte durante il transito epididmale
— Azione stabilizzante

Nell’hamster il colesterolo solfato aumenta
18 volte
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Figure 1. The fertilizing capacity of spermatozoa (ordmate) taken
from different epididymal regions (abscissa) after msemmation mto
the vagma. uterus or oviduct from varous species.
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Figure 2. The unla]ity of epididymal fluid (ordmate) from vari-
ous epididymal regions of the hamster (abscissa). The osmolahty
of the msemmation medmm and that of fluids considered by many
to be 1sotonic and hypertonic are mdicated, as well as the osmotic
challenge facing spermatozoa from the mmnd caput and distal cauda

epididymidis.



