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SERTOLI-GERM CELLS INTERACTIONS IN THE
HUMAN TESTIS
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Departments of 'Chnical Physiopathology and 2Human Anatomy, University of Florence, Italy

Summary—In previous histoommunochemical studies we reported that transfernn (TF) and
msulin-like growth factor I (IGF-I) are present 1n the cytoplasm of the Sertol cells of the adult
human testis Receptors for TF were found mainiy 1n adluminal germ cells and type I receptors
for IGF-I both 1n Sertol and germ cells Using electron microscopy, evidence of transfer of
both TF and IGF-I from the Sertol1 to the germ cells through a receptor-mediated endocytosis
mechanism was also found In this paper we report the results of the histoommunochemical
localization of a inhibin 1n the human fetal, prepubertal and adult testis In 8- to 14-week-old
fetal testes a positive immunostaining was found mainly 1n the interstitial cells, whereas no
staining was found in the germ cords In the prepubertal testis the immunostaining was present
1n the Sertol cells but not 1n the interstitial cells In the adult human testis the immunostaining
was present not only in the Sertoh cells but also 1n the spermatocytes and 1n several Leydig
cells Using electron microscopy and immunogold labeling the presence of o inhibin immuno-
reactivity was found 1n the rough endoplasmic reticulum and 1n the Golg cisternae of both
Sertol and Leydig cells Moreover we found evidence of transfer of &« inhibin from the Sertolt
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to the germ cells through receptor-mediated endocytosis

INTRODUCTION

Several experimental data suggest that, to
provide an appropriate mtheu to the developing
germ cells, the Sertoli cells secrete many proteins
with different actions, such as transport pro-
teins, growth factors, enzymes and basement
membrane components [1] Most of the exper-
imental data concerning Sertoli cell proteins and
their relationships with germ cells have been
obtained 1n experimental animals, whereas very
few studies are available in man for obvious
ethical reasons and because of the difficulties
associated with the isolation of pure cell
populations from human testicular tissue
To overcome these difficulties we used histo-
mmmunochemical techniques to study, in bioptic
specimens of patients with obstructive azoosper-
mia and normal spermatogenesis, some Sertol
cell proteins both with light and electron m:-
croscopy The results of our previous studies
suggested that (1) transferrin (TF) and insulin-
like growth factor I (IGF-I) are mainly localized
in the cytoplasm of Sertol cells[2, 3], (2) TF
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receptors are present mainly in adluminal germ
cells 2], (3) type I IGF-I receptors are present
both 1n Sertol and germ cells [3], (4) TF and
IGF-1 are internalized into the basal compart-
ment of the Sertoh cells through a receptor-
mediated endocytosis mechamsm [4], and (5) TF
and IGF-I are transferred from the Sertol: cells
into the germ cells through a receptor-mediated
endocytosis mechanism [5]

In this paper we report the results of the
histormmunochemical localization of the o sub-
umt of mmhibin 1n the human testis Inthibin,
a glycoprotein hormone that suppresses pitu-
itary FSH, 1s a heterodimer of two partially
homologous subunits (x-fA or «-fB) Imma-
ture and adult rat Sertoli cells 1n culture
produce inhibin [S] and the mRNAs for « and g
mhibin subunmits have been recently demon-
strated in these cells [6, 7] Recently the secretion
of immunoreactive and bioactive inhibin was
demonstrated by purified rat Leydig cells
in culture and the mRNA for the a inhibin
subunit was also shown n these cells [8] The
possibility that Leydig cells have the capacity
to secrete mnhibin 1s also suggested by the in-
creased levels of immunoreactive mhibin ob-
served after LH or hCG administration both n
humans [9] and rats [10] So i1t seems likely that
both Sertol and Leydig cells are mnvolved 1n
mhibin secretion
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Fig 1 Immunostaining of the « inhibin subunit in the normal adult human testis The iImmunoreactivity
18 present both m Sertol cells (large arrows) and mn spermatocytes (small arrows) Magmfication 385 x

EXPERIMENTAL

The histoommunochemical localization of «
inhibin 1n the human testis was performed with
an antiserum serum against the (1-26)-Gly-Tyr
sequence of porcine o subunit (which was a kind
gift of Dr W Vale) and with an antiserum
against the 1-32-N terminal sequence of the
human o« subumt (which was provided by Dr
A Negro-Vilar) The second antisera were
peroxidase conjugates for hght microscopy
studies and coated with colloidal gold particles
(15nM dia) for electron microscopy studies
Histoommunochemistry was performed (1) in
human fetal testicular tissue obtamned from
fetuses of different gestational ages (8-14
weeks and 3640 weeks), (2) in testicular
bioptic specimens obtained from 2 prepubertal

boys who died from road accidents, and (3)
m testicular bioptic specimens obtamned from
adult males undergoing testicular biopsy
for suspected abstructive azoospermia 1n
whom a normal testicular morphology was
found

RESULTS

Light microscopy

In the 8- to 14-week-old fetal testis a positive
immunostaining was found mainly 1n the inter-
stitial cells whereas nearly no staining could be
observed in the germ cords In preterm fetuses
(38 weeks of gestation) the immunostaining was
present mainly 1n Sertol1 cells and only 1n a few
interstitial cells [11]

Fig 2 Immunogold localization of « inhubin mn the rough endoplasmic reticulum of 3 Sertoh cells (SC)
Bar=13um
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Fig 3 Immunogold labeling of « inhibin in the rough endoplasmic reticulum (rER) and 1n the Golg
apparatus (G) of a Leydig cell Bar=075um Taken from Ref [11] with permission

In the prepubertal testis the immunostaining In the adult human testis the immunostaining
was present 1n the Sertoli cells but could not be  was present not only 1n Sertolt cells, but also 1n
found 1n the interstitial cells {11] spermatocytes (Fig 1) and in some Leydig cells

Fig 4 (A) Immunogold labeling of « mhibin 1n a coated pit of a spermatocyte (SP) (B) Immunogold
labeling of « mnhibin 1n a coated vesicle of a spermatocyte (SP) SC = Sertoh cell, SP = spermatocyte
Bar=018um
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Electron nucroscopy

In the adult human testis gold labeling was
found mamly in the cytoplasm of the Sertoh
cells both 1n the rough endoplasmic reticulum
(Fig 2) and in the Golg cisternae A smmilar
pattern of gold labeling was also found 1n some
Leydig cells (Fig 3). In some spermatocytes
gold labeling was found in coated pits and
vesicles (Fig 4)

DISCUSSION

The presence of a positive o Inhibin immuno-
staining in the interstitial fetal cells of 8- to
14-week-old fetuses suggests the possibility that,
1n this period of fetal life, the mterstitial cells not
only secrete testosterone, but also produce
and/or store o inhibin The reduced mmuno-
reactivity found m iterstitial cells in preterm
fetuses and the lack of immunoreactivity found
1n prepubertal interstitial cells shows that this
phenomenon 1s coincident with the periods of
reduced functional steroidogenetic activity of
these cells

The immunohistochemical results we ob-
tamed 1n the human adult testis suggest that
both Sertoh and Leydig cells can produce
o mhibin molecules and are 1n agreement with
the results of a similar histoommunochemical
study published recently[12] The positive
mmmunostaining for « inhibin we found 1n
some spermatocytes had not been previously
reported, but was confirmed by the electron
miucroscopy evidence of receptor-mediated in-
ternalization of & inhibin 1n these cells This
finding suggests that mnhibin can act on germ
cells by a paracrine mechamsm as can other
Sertoh cell proteins [4]

However the concept that germ cells are the
preferential target of Sertoh cell proteins has
probably to be reconsidered for mstance in the
case of TF, a protein which we suggested was
transferred from the Sertoli to the germ cells by
a receptor-mediated endocytosis mechamsm [4],
we recently observed, using an i situ hybridiz-
ation techmque with a cDNA probe for human
TF mRNA, that the anatomical site of TF
expression 1n the adult human testis 1s not only
the cytoplasm of Sertoli cells, as recently re-

G ForrTi et al

ported 1n the rat [13], but also the cytoplasm of
developing germ cells
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