


































































































































































































682 MORALES ET AL.

membrane of spermatozoa [5. 7]. During passage through
Abe efferent duets, the Sertoli eelUtestieular fonn of apo J
Wtissoeiates from spermatozoa [5, 17] and is apparently re­

plaeed by an epididymaJ form of apo J largely secreted by
the principal ceUs of the eaput epididymis [5.7, 17. 18].
Hermo et al. [5] showed that testicular apo J that dissoeiates
from spermatozoa in the rete testis and efferent duets is
endoeytosed by the epithelial eeUs lining these tubules. The
fate of apo J that becomes bound to sperm in the epididymis
is unknown; however. there is a net decrease in sperm­
associated apo J as shown by immunoeytochemistry [5] and
RIA [7]. These resuIts indieate that epidymal apo J aIso
dissociates from spermatozoa and that it is endocytosed by
the epithelial ceUs lining the epididymis.

The endocytic receptor LRP-~ has been shown to bind
apo J with high affinity and to mediate apo 1 endocytosis
in LRP-2-expressing cells [10]. LRP-2 is a large (-600
kDa) cell surface glycoprotein that is structurally and fune­
tionally related to endocytic receptors belonging to the low
density Iipoprotein receptor (LDLR) family. of which there
are currentIv four members-LDLR. LRP-l. LRP-2. and
the very lo~ density lipoprotein reeeptor [19-23]. Zheng
et al. [12] reponed previously that LRP-2 was expressed
by efferent duet and epididymal cells. In the present study
we sought to compare the subcellular pattern of LRP-2 10­
ealization ta that of apo 1 within the efferent duces and
thereby funher implica[e their interaction as relevant in
vivo.

As evidenced by the immunocytochemical staining.
LRP-2 is expressed in the efferent ducts and in the proximal
caput, corpus. and cauda of the epididymis. Lesser amounts
of LRP-2-specific staining were observed in the interme­
diate zone, and even less in the initial segment. Except for
the distal caput and corpus. this pattern of localization of
LRP-2 in the efferent ducts and the epididymis correlates
well with the pattern of expression seen for apo 1 in the
same segments [5. 17]. Table 1 summarizes the results we
obtained using the LRP-2 antibody as weIl as the 10caIiza­
tion of apo J in the efferent ducts and epididymis reported
by Hermo et al. [5]. Considering the high level of LRP-2
expression observed in the efferent ducts. we examined the
subcellular localization of bath LRP-2 and apo J by using
immunoelectron microscopy. Double labeling with differ­
ent-sized gold particles for LRP-2 and apo J antibodies re­
vealed that in the noneiliated cells of the efferent ducts.
both proteins were present in coated pits, endocytic vesi­
des, and early endosomes. In each of these eompartments
the [Wo proteins were associated with the luminaI surfaces.
Apo J was also detected within the lumen of late endo­
sames, multivesicular bodies. and lysosomes that are con­
sidered the distal comparunents of the endocytic apparatus
of these ceUs [5. 17]. The Cact that LRP-2 was not detected
within lysosomal compartments. whereas apo J was, is con­
sistent with a model in which after endocytosis the receptor
and ligand become uncoupled and LRP-2 is reeycled baek
to the apical plasma membrane while apo J is delivered to
lysosomes for degradation. Taleen together, the evidenee
suggests that LRP-2 functions in the endocytosis of the tes-

_
tieular apo J derived from spermatozoa that are in transit

ough the efferent duets.
Ta further implicate LRP-2 in the process of efferent

duet endocytosis of apo J, we injected an LRP-2 antagonist,
AAR into the lumen of the efferent ducts and evalualed its
effecl on apo l endoeytosis. RAP is an LRP-2-binding pro­
lein mat has been shown to block apo J binding to LRP-2
in solid-phase binding assays as well as in eultured cells

[10]. The results of in vivo injection of RAP into the ducts
demonstrated that perturbation of LRP-2 activity results in
a significant deerease of uptake of apo J by nonciliated
ceUs. RAP administration was apparently very specifically
targeted [0 the nonciliated ceUs in that after the injection it
could be detected only within nonciliated ceIls. not wilhin
ciliated cells. of the efferent duels. This was consistent with
the finding that LRP-2 was expressed only by the noncili­
ated ceUs. The results of these studies highlight, for the first
time. the role of LRP-2 in the endocytosis of apo 1 within
the male reproductive tract.
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