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EXPRESSION OF THE p75 NEUROTROPHIN RECEPTOR IN THE DEVELOPING AND ADULT TESTIS OF THE RAT
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Introduction. Neurotrophic factors are primarly known for their essential role in neuron development and function. Several
studies have shown, however, that thay may also have important effects on various types of non-neuronal tissues.
Neurotrophins'effects are initiated by their binding to two types of cell surface receptors: p75, or low affinity receptor, which
binds all neurotrophins, and a neurotrophin-specific high-affinity tirosine kinase receptor belonging to the trk proto-oncogene
family (Hempstead et aI., 1991; Chao et aI., 1992). Like nerve growth factor (NGF), p75 appear to be expressed and
developmentally regulated in a broad range of adult and embryonic non-nervous tissues (Yan et aI., 1988). The extensive
expression of p75 in the mesenchyme during development suggests that such receptor is involved in events that control
morphogenesis of mesodermal tissues. NGF and p75 have been detected in the adult mouse (Russo et aI., 1994), rat (Parvinen

et al.,1992) and human (Seidl et aI., 1990) testis. In order to d~fine the role of NGF or other neurotrophins in testicular

differentiation and during spermatogenesis we have analyzed the location and timing of appearance of p75 mRNA and protein

during embryonic and postnatal development of the rat testis.

We show here a mesenchymal cell-specific expression of p75 during testicular morphogenesis as well as a specific location
of p75 in the adult testis.

Materials and Methods. Embryos were obtained by mating Wistar rats. Noon of the day of vaginal plug was considered as 0.5
day-postcoitum (dpc) and the day of birth was designed as postnatal day 1. The sex of the embryos was identified by the
morphological aspect of the gonads. Immunolocalization was performed on methanol-fixed cryostat sections prepared from rat

testes at different stages of development. Sections were stained using a mouse monoclonal antibody anti-rat p75 (Chandler et

aI., 1984) and a monoclonal antibody anti-a-smooth muscle actin. The primary antibodies were revealed with the approriate

FITC or rhodamine-labelled second antibodies. Control sections were treated with non-immune IgG or by omitting the primary
antibodies. In situ hybridization was performed according to Wilkinson et al. 1987, using a riboprobe prepared from a fragment

of the 5' region of the rat 5a p75 cDNA (Buck et aI., 1988) subcloned into pGEM 3Z (f+) (Promega) and transcribed in the

presence of 35S-labeled UTP (Amersham).

Fig.1. Immunof1orescence micrographs of cryosections of embryonic rat testis of 14.5 (A) and 19.5 (B and D) dpc stained for p75 (A and B) and

a-smooth muscle actin (D); and in situ hybridization analysis of p75 expression in the developing testis of a 19.5 dpc rat embryo (C). Bar: 50 ~lm.
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Fig.2. lmmunoflorescence staining of rat testis of 8 (A) and 19 (B) days of postnatal development by anti-p75 antibody; and p75 mRNA localization

in the adult testis analyzed by in situ hybridization (C: bright field; D: dark field) Bar: 50 J.lm.

Results and discussion. Immunohistochemical analysis using anti-p75 monoclonal antibody showed intense specific staining
on numerous mesenchymal cells spread through the interstitial compartment of the embryonic testis and absence of
immunoreactivity in the testis cords (Fig.1A and 1B). At 19.5 dpc, p75 staining was mainly localized to a subpopulation of
mesenchymal cells surrounding each testicular cords (Fig.1 B). In situ hybridization analysis of p75 mRNA location showed a
strong specific signal over the mesenchymal cells surrounding the testicular cords (Fig.1C). Immunofluorescence analysis also
showed that p75-positive mesenchymal cells that surround testicular cords express a-smooth muscle actin as well (Fig.1D). Co-
expression of p75 and a-smooth muscle actin suggest that this cell type is the precursor of myoid cells.
Receptor staining intensity gradually decreases postnatally (Fig.2A and 2B); in the adult a very faint signal is still visible around
a few seminiferous tubules (not show). In situ hybridization in the adult testis shows the presence of a specific signal located
ciose to the periphery of a limited number of seminiferous tubules (Fig.2C and 2D). Of particular interest is the observation that
all labeled tubules were at stages Vii to IX of the seminiferous epithelium cycle, thus suggesting a specific function of the p75
receptor during spermatogenesis.
The results indicate that p75 neurotrophin receptor is involved in the differentation of mesenchymal tissue during testicular
morphogenesis and is expressed in a developmentally regulated pattern in the differentating myoid cells. Furthermore, the
stage-dependent expression of the p75 in the adult suggests a specific role of this receptor during spermatogenesis.
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