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IMMUNOHISTOCHEMICAL STUDY OF MYOID
CELLS AND SERTOLI CELLS OF RAT TESTIS
DURING POSTNATAL DEVELOPMENT

Nawal A. Hasanain

From
Histology and Cytology Department, Faculty of Medicine,
Mansoura University

ABSTRACT
Microfilaments and intermediate
filaments (lfs) represent an important
components of the cytoskeleton. In
mammals including rats, peritubular
myoid cells (PMCs) contain alpha
“smooth muscle actin (0-SMA) micro-
filaments, while sertoli cells contain
intermediate filaments vimentin. Pre-
vious studies mentioned some as-
pects about the distribution of these
filaments in these cells, however little
was mentioned about the changes in
their distribution during postnatal (p.n)
development.

In the present study, immunohisto-
chemical methods were used to de-
tect the changes in distribution of a-
SMA in PMCs and vimentin in sertoli
cells during postnatal development of

295

rat testis (one day,7 days,14 days,28
days,42 days and 56 days)

a- SMA immune reaction was
seen early from the 1st day of p.n age
in few PMCs. On p.n day 7, there was
increase in PMCs exhibiting +ve a-
SMA immune reaction. This reaction
was well established around the
whole circumference of the seminifer-
ous tubules on p.n day 14 and the
adult distribution pattern was seen on
p.n day 28.

Intermediate filaments (Ifs) vimen-
tin were mainly observed at the basal
nuclear region of few sertoli cells on
p.n day 7 and the first appearance in
supranuclear or apical region was on
p.n day 14. Vimentin immune reaction
was fully established in sertoli cells by
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p.n day 28 and the adult distribution
pattern was seen on p.n day 42.

Conclusion : during postnatal de-
velopment of rat testes, sequestral
qualitative changes take place in ex-
pression of a- SMA of PMCs and in
vimentin of sertoli cells suggesting a
sequestral functional relationship be-
tween myoid cells and sertoli cells.

INTRODUCTION

Sertoli cells and peritubular myoid
cells (PMCs) comprise a morphologi-
cal and functional unit that forms the
cytoarchitectural scaffolding of the
seminiferous tubule. This cytoarchi-
tecture is believed to be essential for
the generation and maintenance of
the unique microchemical and physi-
cal environment required for germinal
cell development (Tung and Fritz,
1990).

It has been reported that, in labor-
atory rodents like rats, hamsters and
mice, only one layer of peritubular
myoid cells is present in the testis.
Myoid cells contain abundant actin fil-
aments which are distributed in the
cells in a specific manner. Peritubular
myoid cells (PMCs) maintain the
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structural integrity of the tubules, take
part in the regulation of spermatogen-
esis and testicular function and have
contractile function invoived in the
tansport of spermatozoa and testicu-
lar fluid (Maekawa et al., 1996).

Six actin isoforms have been
found in mammalians and constitute
a family of closely related proteins ex-
pressed in tissue specific way. B- and
y-cytoplasmic actins are ubiquitous.
In addition four muscle actins with
very similar primary seguences are
found in different muscle types; o-
skeletal (a-SKA), a- cardiac (a-CAA),
a- smooth muscle actin (a-SMA) and
y-smooth muscle actin  (y-SMA)
(Clement et al., 2006). Despite their
high similarity, many authors have
been able to develop specific antibod-
ies for some actin isoforms: a-SMA
(Skalli et al., 1986), B-cytoplasmic ac-
tin (Gimona et al., 1994), «-SKA
(Clement et al,, 1999) and a- CAA
(Franke et al., 1996 and Clement et
al., 2003).

Alpha smooth muscle actin (a-
SMA) is an isoform specifically ex-
pressed by vascular smooth muscle
cells and by peritubular myoid cells
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(PMCs) (Franke et al., 1980; Owens
et al., 1986; Skalli et al., 1986 and
Benzonana et al.,, 1988). a.- SMA
was reported to be readily detectable
in peritubular myoid cells in situ and
in vitro, but not in other types of cells
within the seminiferous tubules (fibro-
blasts, sertoli cells and cell classes of
germinal cells) (Tung and Fritz,
1990).

Using a.-SMA as specific marker
of smooth muscle differentiation
(Skalli et al., 1986), seminiferous peri-
tubular a- smooth muscle actin (o.-
SMA) has been detected early in the
first few days in rat testis (Tung and
Fritz, 1990 and Palombi et al., 1992)
and early postnatal ovine testis (Steg-
er and Wrobel, 1994).

In rat myoid cells, actin filaments
run both longitudinally and circularly
around the long axis of the seminifer-
ous tubules exhibiting a lattice work
pattern (Tung and Fritz, 1990 and Pa-
lombi et al., 1992). Changes in ar-
rangement of actin filaments during
postnatal development was detected
by Maekawa et al., 1995.They sug-
gested a relationship between SMA
and testicular development and func-

tion.

In rat testis, proliferation of sertoli
cells starts from day 16 of fetal life
and reaches its maximum 2 days be-
fore birth. Approximately one million
sertoli cells are present in the rat tes-
tis at birth with continued proliferative
activity of these cells but in a declin-
ing rate (Orth, 1982). The number in-
creases reaching about 40 million at
day 15 of postnal life then prolifera-
tion ceases and differentiation com-
mences, however the number re-
mains stable throughout adulthood
(Wang et al., 1989).

Sertoli cells possess a highly orga-
nized cytoskeleton. Vimentin, is the
most common intermediate filaments
present in sertoli cells, located around
the nucleus and provides it with struc-
tural support (Amuller et al., 1992;
Steger and Wrobel 1994; Steger et
al., 1994 and Zhu et al., 1997). Many
authors reported that morphological
transformation related to cytoskeletal
changes takes place during postnatal
development of mammalian sertoli
cells (Sinowatz and Amsel-graber,
1986; Russel et al.,, 1989; Condos
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and Berndston, 1993 and Zhu et al,,
1997).

The aim of the present study is to
detect the changes in distribution of
o~ SMA and vimentin(specific mark-
ers for myoid cells and sertoli cells re-
spectively) in rat testis during postna-
tal development in order to throw light
on their functional roles.

MATERIAL AND METHODS

The present study was carried out
on 12 male albino rats at different age
groups (one day, 7 days, 14 days, 28
days, 42 days and 56 days) 2 rats for
each age group. The animals were
sacrificed by ether inhalation. The
testes were dissected and excised
carefully, fixed in Buin's fixative for 1-
2 days at room temperature then cut
transversely into 3 pieces and post
fixed for another 2-3 days in the same
fixative. Fixed tissues were dehydrat-
ed in ascending grades of alcohol
and cleared in xylol, followed by par-
affin impregnation and embedding.
Paraffin sections were cut 5um thick-
ness, coated on to gelatin coated
slides and dried at 50°C for 3 hours.
Some sections were stained with
hematoxylin and eosin (H&E) for ob-
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"muno-histochemical

servation of the general histology. Im-
staining  for
aSMA and vimentin was carried out
using avidin-biotin peroxidase com-
plex method (Bancroft and Gamble,
2002).

Kits used :

1. Primary antibody monoclonal
mouse antihuman alpha smooth
muscle actin (N 1584 -Dacocy-
tomation).

2. Mouse anti primary vimentin (N
1521 -Dacocytomation).

3. Universal LSAB detection kit (K
0673, Dacocytomation).

Methods of the immune-staining :

Sections were dewaxed in xylol
and hydrated in descending grades of
alcohol down to distilled water. Sec-
tions were immersed in 0.3% hydro-
gen peroxide for 15 minutes to block
the endogenous peroxidase activity.
Following each step, 2 times washes
in phosphate buffer saline (PBS) was
allowed. Antigen was retrieved by
boiling the sections in citrate buffer
(PH6) for 10 minutes followed by
coaling and washing in PBS.

Primary antibody (dilution 1:100),



Nawal A. Hasanain 299

was applied to the sections in humidi-
ty chamber at room temperature of 60
minutes, then secondary antibody (bi-
otinylated goat anti polyvalent) was
applied to the slides for 10 minutes.

Bounded antibody was visualized
by applying the streptavidin biotin per-
oxidase conjugate to the sections for
15 minutes. Freshly prepared 0.05%
3,3-diaminobenzidine, (DAB) was ap-
plied as chromogen. Harris hematox-
ylin was used as counter stain. Nega-
tive control sections were put under
the same conditions after omitting the
primary antibody.

In immuno-stained sections of the
testes, the smooth muscles of the
blood vessels were considered as
positive control for a-SMA immune
reactivity and the interstitial fibro-
blasts were considered as positive
control for vimentin immune reactivity.

RESULTS

Alpha smooth muscle actin (a
SMA) immune reaction :

Alpha smooth muscle actin (o-
SMA) immune reaction was detecta-
ble in peritubular myoid cells (PMCs)
of the rat testis at all developmental

stages and in the smooth muscles of
the blood vessels which represent the
positive control.

o- SMA immune-reactivities ap-
peared in PMCs of the rat testis from
the 1St day of postnatal (p.n) life.
PMCs of this age were few, relatively
thick and sparse in distribution
around the seminiferous tubules
(Figs. 1, 2). On p.n day 7, a-SMA im-
mune reaction appeared in increased
number of PMCs (Fig. 3). On p.n day
14, PMCs exhibiting +ve reaction for
aSMA were thinner, stretched and at-
tained regular pattern around the cir-
cumference of the seminiferous tu-
bules (Fig. 4).

On p.n day 28, a- SMA immune
reaction was stronger in PMCs attain-
ing adult appearance with more regu-
lar distribution around the seminifer-
ous tubules (Fig. 5). On p.n day 42
and 56 o- SMA immune reaction at-
tained adult appearance. It was
strong in stretched myoid cells
around the whole circumference of
the seminiferous tubules (Figs. 6, 7).

Vimentin immune reaction :
On the first day of postnatal age,
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sertoli cells were few with no detecta-
ble vimentin immune reaction (Fig. 8).
On the 7th day of p.n age, there was
relative increase in sertoli cells. Vi-
mentin immune reaction was seen in
a thin basal infranuclear area of serto-
li cells (Fig. 9). On p.n day 14, there
was more increase in sertoli cells, vi-
mentin immune reaction was seen in
the perinuclear region and attained
minimal supranuclear extension (Fig.
10). On p.n day 28, sertoli cells were
relatively differentiated, vimentin im-
mune reaction was strong in the peri-

O G Ra il

Fig. (1): A photomicrograph of one day
old rat testis showing few
peritubular myoid cells (PMCs)
(arrows) with positive o-SMA
immune reaction. Note positive o
SMA immune reaction in the wall
of the blood vessels (V).
(o~ SMA immune reaction x100).

Vol. 39, No. 1 & 2 Jan., & April, 2008

nuclear region with more supranucle-
ar extension (Fig. 11).

On p.n day 42, vimentin immune
reaction attained adult appearance. It
was intense around the nucleus with
much more supranuclear extension
(Fig. 12). On p.n day 56, sertoli cells
appeared thin and compressed by the
spermatogenic epithelium. Vimentin
immune reaction was strong around
the nucleus and exhibit flame like su-
pranuclear extension of all cytoplasm
(Fig. 13).

Fig. (2): A high power magnification
of the previous figure showing

few and relatively  thick
peritubular myoid cells (arrows)
with positive o - SMA immune
reaction.

(= SMA immune reaction X
400).
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Fig. (3): A photomicrograph of 7 days  Fig, (4): A photomicrograph of 14 days

old rat testis showing increase in old rat testis showmg +ve o= SMA
peritubular myoid cells (arrows) immune reaction in the peritubular
with +ve o= SMA immune reaction. myoid cells (arrows). PMCs appear
(- SMA immune reaction x400). numerous and stretched all around

the circumference of the
seminiferous tubules. Note +ve o
SMA immune reaction in the wall of
the blood vessel (V).

(o~ SMA immune reaction x400).

Fig. (5): A photomicrograph of 28 days Fig. (6): A photomicrograph of 42 days old

old rat ftestis showing strong rat testis showing strong +ve o= SMA
positive o SMA immune reaction

s ; i immune reaction in the peritubular
(?Hm). p;?dnaﬂ:rppc? o;g.ctgﬁlel; myoid cells (arrows). PMCs appear
all around the circumference of the more  stretched  around  the
seminiferous tubules. The blood seminiferous tubules comparing with
vessel (V) shows strong +ve the previous age.

immune reaction.

(o SMA i s resction z400). (o= SMA immune reaction x400).

MANSOURA MEDICAL JOURNAL




Fig. (7): A photomicrograph of 56 days

old rat testis showing strong o
SMA immune reaction in the
peritubular myoid cells (arrows).
PMCs appear more stretched
around the whole circumference of
the seminiferous tubules.

(o= SMA immune reaction x400).

old rat testis showing increased
number of sertoli cells (arrows)
exhibiting thin basal infranuclear
vimentin immune reaction. Note
+ve vimentin immune reaction in
the interstitial fibrablasts (crossed
arrows)

(vimentin- immune reaction x400).

Vol. 39, No. 1 &2 Jan., & April, 2008

Fig. (8): A photomicrograph of one day

old rat testis showing few sertoli
cells (arrows) with no visible
vimentin immune reaction. Note +ve
vimentin immune reaction in the
interstitial  fibrablasts  (crossed
arrows).

(vimentin- immune reaction. x400).

Fig. (10): A photomicrograph of 14
days old rat testis showing
increased number of sertoli
cells (arrows) exhibiting +ve
vimentin immune reaction in
the perinuclear region and
minimal supranuclear
extension. positive vimentin
immune reaction is seen in
interstitial  fibroblasts(crossed
arrows).

(vimentin- immune reaction,
x400).
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Fig. (11): A photomicrograph of 28
days old rat testis showing
relatively differentiated sertoli cells
(arrows) with +ve  vimentin
immune reaction in the perinuclear
region and more supranuclear

Fig. (12): A photomicrograph’ of 42
days old rat testis showing more
differentiated sertoli cells (arrows)
exhibiting strong +ve vimentin
immune reaction in the
perinuclear regions (arrow head)

ext.cnsiox.l. ) ) and supra-nuclear cytoplasm
(vimentin- immune reaction, (crossed arrows).
x400).

(vimentin- immune reaction,
x400). :

Fig. (13): A photomicrograph of 56 days old rat testis showing sertoli cells (arrows) with
Strong +ve vimentin immune reaction in the perinuclear region (arrow head)
with flame like extension in the supranuclear cytoplasm (crossed arrows).

(vimentin- immune reaction x400).

MANSOURA MEDICAL JOURNAL
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DISCUSSION

In the present study, a- SMA was
demonstrated in the peritubular myoid
cells of the rat testis early in postnatal
days of age. It has been reported that
Peritubular actin expression in the rat
testis commences during gestation
while spermatic cords are undergoing
organization (Palombi et al., 1992).
This is in contrast with postnatal de-
tection of a- SMA in other species like
bovine testis (Devkota et al, 2006)
where it was observed around 4th
month of age. It has been reported
that, onset of o- SMA expression in
peritubular myoid cells is correlated
with major increase in seminiferous
tubule diameter and testis weight
(Holt et al., 2004). Species differenc-
es in onset of peritubular actin ex-
pression are therefore a biological in-
terpretation must be
consideration.

taken in

In myoid cells of Sprague Dewaly
rats actin filaments were described by
Russel et al.(1989) as parallel fila-
ments at 10 days of age and by 22
days actin cables formed a meshwork
pattern, a characteristic of adult
myoid cell. In the present study, peri-
tubular o- SMA expression in the de-

Vol. 39, No. 1 &2 Jan., & April, 2008

veloping rat testis progressively in-
creased with age and adult distribu-
tion pattern was fully established on
p.n day 28.

The presence of F-actin in peritu-
bular myoid cells has previously been
reported as a correlate of testicular
maturation in mammals for example
in bovine and ovine testis. In these
spécies actin expression represents
one aspect of the formation and com-
pletion of the blood testis barriers, an
essential feature of seminiferous tu-
bule organization (Steger and Wrob-
el, 1994 and Wrobel, et al., 1995).

Earlier studies (Amuller et al.,
1992) using immunohistochemical
techniques and electron microscope
for Ifs of sertoli cells of rat during
postnatal development revealed ap-
pearance of the lfs central around the
nucleus, where they apparently termi-
nate in the nuclear envelope provid-
ing a perinuclear stable core area,
from this area they radiate to plasma
membrane. The increase in vimentin
content and appearance of axially
oriented vimentin filaments was ex-
plained as a co-incidence with acqui-
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sition of the columnar shape of the
sertoli cells (Paranko et al., 1986).

Vimentin type IFs in rat sertoli
cells has been described by Zhu et al.
(1997) as a delicate endocellular net-
work, which is centered in the perinu-
clear region and extends to the apical
region of the cell. They mentioned
that during postnatal development, Ifs
gradually increase in number and the
main distribution area is transferred
from basal nuclear to the perinuclear
and supranuclear region. In the
present study, vimentin Ifs first ap-
peared in the basal nuclear regions of
sertoli cells on p.n day 7 and the first
appearance in supranuclear or apical
region was noted on p.n day 14 fol-
lowed by gradual increase where
adult appearance was observed on
p.n day 42.

In the present study, increase in
numbers of setoli cells in rat testis
during 18t 14 days of p.n age was no-
ticed, however, fully differentiated ser-
toli cells and adult appearance of vi-
mentin immune reaction was noticed
on p.n day 42. This is in consistent
with what mentioned by Wang et al.
(1989), that the number of sertoli

cells inceases to a maximum of
around 40 million at day 15 of postna-
tal life. After postnatal day 15 prolifo-
ration ceases and differentiation com-
however the number of
sertoli cells remains stable throughout

adulthood

mences,

o- SMA expression in peritubular
myoid cells was noted early in p.n
age of rat (Palombi et al., 1992 )and
human (Arenas et al., 1997) followed
by rapid attainment of mature pattern
which might help to increase contrac-
tility of seminiferous tubules and
might help in the secretion of para-
crine factors required for regulation of
sertoli cell function (Skinner, 1991
and skinner, et al., 1998). This
agreed with our findings in the
present study, where o- SMA expres-
sion in peritubular myoid cells at-
tained mature pattern early on p.n
day 28 while sertoli cells attained ma-
ture pattern for vimentin immune re-
action late on p.n day 42. This indi-
cates the importance of myoid cells
for early contraction of seminiferous
tubules and early regulation of sertoli
cell function that are vital for spermat-
ogenic process.

MANSOURA MEDICAL JOURNAL
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An appropriate testicular organo-
genesis involves a cascade of gene
activation and differentiation of the
component cell types. Sertoli cells or-
ganize testicular
cords surrounded by peritubular
myoid cells and enclosing fetal germ
cells (Skakkeback et al., 2001). Myoid
peritubular cells engage in a dia-
lougue with sertoli cells (Hadley et al.,
1985), which is crucially important for
structural formation of the blood testis
narriers (Hadley and Dyme, 1987).
Peritubular myoid cells are known to
stimulate total protein production by
sertoli cells and to increase sertoli cell

themselves into

production of androgen-binding pro-
tein and transferrin. They produce a
protein named P-mod-S (peritubular
factors that modulate sertoli cell func-
tion) that has been shown to be an
important regulator of sertoli cell func-
tion in vitro and also considered to be
highly influential in modulating the ef-
fects of androgens on the seminifer-
ous tubules(Anthony et al., 1991).

CONCLUSION
From this study, we can postulate
that, during postnatal development of
rat testis, there was sequestral func-

tional relationship between myoid

Vol. 39, No. 1 &2 Jan., & April, 2008

cells and sertoli cells indicated by the
sequestral qualitative changes in ex-
pression of - SMA of the peritubular
myoid cells and in vimentin of sertoli
cells. In order to confirm this postula-

tion further electron microscopic
study may be needed.
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