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Introduction
Immunohistochemical methods testing the expression
of various structural proteins have been proven to be
useful tools to investigate the expression of various
proteins. One of these proteins is cytokeratin 18, an
intermediate filament protein, which is consistently
expressed in immature Sertoli cells of (normal) prepu-
bertal seminiferous tubules, but is completely absent in
normal, mature seminiferous tubules [1]. Cytokeratin
18 immunoactivity was found in Sertoli cells of
tubules showing spermatogenic arrest at the level of
spermatogonia and in some Sertoli cell only tubules
with immature Sertoli cells which are frequently
observed within so-called mixed atrophy biopsies [1-
7]. Therefore, the immunohistochemical detection of
cytokeratin 18 in Sertoli cells is supposed to be a sen-
sitive marker for immature Sertoli cells.

Although multiple interactions of seminiferous
tubules and adjacent interstitial tissue are known, 
a correlation of cytokeratin 18 expressing Sertoli cells
with interstitial testicular changes was still not pub-

lished. Considering this fact, we examined a total sam-
ple of 51 testicular biopsies showing mixed atrophy for
the presence of tubules with cytokeratin 18 expressing
Sertoli cells and coincident changes of the adjacent
interstitial tissue. Our findings support the former obser-
vation that tubules with cytokeratin 18 expressing Ser-
toli cells consistently exhibit either spermatogenic arrest
at the level of spermatogonia or Sertoli cells only. Addi-
tionally, we reported for the first time a significant co-
localization of these affected tubules with lymphocytic
infiltrates of the adjacent interstitial tissue.

Materials and methods
Testicular tissue. We collected 51 testicular biopsies with so-
called mixed atrophy from the histopathological archive of the
Unit of Andrology, Department of Dermatology, University Dues-
seldorf, which were ascertained during a period of about 10 years.
Mixed atrophy is characterized by only focal spermatogenesis with
different degrees of spermatogenic impairment [8]. All specimens
were fixed in Bouin's solution and were embedded in paraffin.
Histopathological analysis of the testicular tissue was performed
on Haematoxylin & Eosin- as well as on Giemsa- and Periodic acid
Schiff (PAS)-stained sections.

Immunohistochemistry. Immunohistochemistry with 4µm tissue
sections was performed using monoclonal mouse anti-human anti-
bodies against cytokeratin 18, vimentin, L26/CD20, CD4 and CD8
(see  –  1).
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After deparaffinization, the tissue sections were incubated with
10 mM citrate buffer (pH=6.0) for 20 minutes, then cooled and
washed. Consecutively, the tissue sections were incubated for 60
minutes with the corresponding primary antibody. After that, the
secondary antibodies, biotinylated anti-rabbit and anti-mouse
immunoglobulins (Dako Diagnostics, Hamburg, Germany), were
added and incubated for 10 minutes. The sections were then incu-
bated for 10 minutes with streptavidin alkaline phosphatase. The
subsequent staining procedere includes incubation with a sub-
strate-Fuchsin chromogen solution for 30 minutes in a humidified
chamber at room temperature and rinse with water. The slides were
counterstained with haemalaun. All incubation steps were per-
formed in a humidified chamber at room temperature and followed
by thorough washing of the slides with three changes with phos-
phate buffered saline (PBS, pH=7.3). Positive controls were used
according to the corresponding antibody (Table 1). 

Results
Fifty-one testicular biopsies were collected to examine
the cytokeratin 18 expression. Whereas all Sertoli cells
consistently express vimentin, only 21 of the 51 biop-
sies showed single unfolded tubules with Sertoli cells
specifically expressing cytokeratin 18 (Fig. 1a-d and
1e). These tubules with cytokeratin 18 positive Sertoli
cells showed either merely spermatogonia situated
next to the basal lamina with transition to fibrotization
und cicatrization or only few remaining Sertoli cells in
conjunction with sclerohyalinized tubular membranes.
The adjacent interstitial tissue of 8 of the 21 cytoker-

atin 18 positive tubules (39%) showed intense lym-
phocytic inflammatory infiltrates (Fig. 1a-d and 1e).
To classify the lymphocytic infiltrate, we performed
immunohistochemical analyses with antibodies
against L26, CD4 and CD8 (Fig. 1f-h). These
revealed that the infiltrate predominantly consists of
B lymphocytes (Fig. 1f) and CD8 positive T-lympho-
cytes (Fig. 1h). 

Discussion
We performed immunohistochemical analysis with
antibodies against cytokeratin 18 in a large sample of
testicular tissue sections exhibiting mixed atrophy. 21
of the 51 cases showed seminiferous tubules with Ser-
toli cells expressing cytokeratin 18. These tubules
show close similarities with those indicated within for-
mer studies [5,6]. In accordance with these studies we
additionally observed cytokeratin 18 expression in
unfolded tubules with spermatogenic arrest at the level
of spermatogonia or only few remaining Sertoli cells
and partially sclerohyalinized tubular membranes. Fur-
thermore, in the adjacent interstitial tissue of 8 of the
21 cytokeratin 18 positive tubules (39%) we addition-
ally detected striking inflammatory infiltrates. These
infiltrates were identified to contain mainly lympho-
cytes expressing the CD8 surface antigen.
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Table 1. Monoclonal antibodies used in our immunohistochemical analysis of testicular tissue.
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Fig. 1. Immunohistochemical analysis of testicular tissue showing mixed atrophy. Immunohistochemical analysis with antibodies against
cytokeratin 18. Cytokeratin 18 is expressed by Sertoli cells from tubules with spermatogenetic arrest on the level of spermatogonia situ-
ated next to the basal lamina or tubules with only few remaining Sertoli cells in conjunction with sclerohyalinized tubular membranes (a-
d). The adjacent interstitial tissue – as in 8 of 21 CK18 positive tubules – showed intense lymphocytic inflammatory infiltrates. Immuno-
histochemical characterization of the inflammatory infiltration (with antibodies against CK18 (e), L26 (f), CD4 (g) and CD8 (h). The lym-
phocytes predominantly express L26 typical for B lymphocytes and CD8 typical for T suppressor lymphocytes (h).



In summary, we observed a frequent co-localization
of cytokeratin 18 positive tubules with inflammatory
infiltrates of the adjacent interstitial tissue. To prove
that these infiltrates consist of lymphocytes, we per-
formed immunhistochemical analysis with L26, CD4
and CD8. The inflammatory infiltrate mainly contains
L26 positive B lymphozytes and CD8 positive T lym-
phocytes. It might be speculated that the local intersti-
tial inflammation initiates a damage of close seminifer-
ous tubules which leads to an immature phenotype of
corresponding Sertoli cells with consecutive early sper-
matogenic arrest. Further studies have to be done to
find support for this speculation.
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