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Abstract

Introduction: Morphology and ultrastructur of myoid and sertoli cells were studied in
patients with non-obstruciive agoospermia who were admitted to testicular sperm extraction
{TESE) and intracytoplasmic sperm injection (1CST), by transmission clectron microscopy
{TEM}.

Materials and Methods: 12 viopsics of testicular tissues from patients with
non-ghstructive azoospermia referred to Rayan institute were wsed as a patient group, another
5 hiopsies from person with prostate cancer were used as a control group. The tissues were
fixed and processed for TEM, and Sertoli and myoid cells were examined wnder TEM,
Results: Myoid celis of the patient group had lost their slender shape and orientation in
relation to the wall of seminiferous tubules. These cells were separated by increased amount of
collagen libers, furthermore, their polarity was different from normal and the nuclear shape
changed. Sertoli cells were round to ovold in shape, and the nuclel were more regular in shape
than that of the normal with peripherally located nucleoli.

Conclusion: serioli cells in the patient group were immature or undifferentiated. This
may have resulted in other changes in the testicular tissues such as the alteration in myoid cells
and basement membrane, moreover, the immaturity of Sertoli cells may be the cause for the

failure in initiating or triggering normal process of spermatogenesis.
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Introduction

Intracytoplasmic sperm injection (IGS1) with fresh
spermatozoa obtained by testicular sperm  extraction
(TESE) is a well established treatment for patients with
chstructive azcspermia (1, 2, 3). Human seminiferaus
eoithalium consists of somatic cells such as Senali and
mycid cells; as well as germ cells, which are at
cifferem stages of differentiation from early stem cells
to spermatozos (4). Sencli cells are believed to play a
key  rolein

triggering  and  regulation  of

soarmalogenesis (9). Human Senoli cells undergo
maorphalogical and functional changes from Bith to
ounety. The mast dramatic changes ocour at puberty,
where the nucleus acguires more iregularity in shape,
and the nucleoius changes inlo a large triparite
struciure (6 7). Ultrastuctural studies of testis in
differem pathologoal conditions such as Klinefeler's
5',-".(1-’::IT'|L‘: treatment  and

crystorchidism,  estrogen

Sencli-cel-only syndrome have revealed thal Senal

cell marpnclagy difers from the narmal mature Sertol
cell (6 20). Perdtunular myoid  cel  (PME) s

woepithelial ype, which resides wilhin the Loundary
tssue of serminfercus Wbules. Uiz generally assumed
that PG conraction is responsible for peristallic-like
movements of the seminifercus wbules (8], In witro
cooperalion  Detween

sluches,  have  demonstrated

and PMC in synthesis of extracellular
malrix componams of the lamina oroperia (9, 10). Light

microsconic  studes of the festis in men  with

nig  or azospermia have shown that the

pertubular lissus is disorgamized either by excessive
collagen accumulation or by clumps of sosinoghilic

The @m of this study was 1o investigale the
changes In

Senoli cells in men  with

TEM,

FRAC and

chstrustve  azoospermia which  was

Lising

compared  with  ulirastructure of testis of normal

mednoduals using qualitative features.

Materials and Methods

Tasticular biopsies were cbiained from 12 patients
jaged 24-41 years) with non-chstructive zzoaspermia
who were refered lo Royan institute. Thase patients
ware admitted 10 TESE to obtain spermatozoa for 1G5
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All patients were thoroughly evaluated by a clinical
questicnnaire, physical examinaticn and, hormonal and
semen analyses. In addition, five testicular biopsies
from men with prostatic cancer, who had underwent
orchidectomy, were used as controls, After fixation in
5.5% olufaraldehyde solation (in 01 M phosphate
buffer, pH 7.2) for 2-4 hours at 4°C the tlissues were
rinsed  several times in

phosphate  buffer,  then

pastfiged in 1%  osmium tetroxide for 3 hours.

Dehydration was  performed  in ethanol  at room
temperature and the samples were embeddsd in Epon
812. Ultrathin sections were stained with uranyl acetate
and lead citrate, and then examined and photographed

with an electron micrascope (Zigss EM 900) at 80 ky.

Results

The lamira properia in normal samples consisted of
three 1w fouwr thin taminas winch lie parallel to aach
cthar  andg

are grranged  concentrically  araund  the

lar wal, contamesd myaid cells with spindle-shaned

Aiicd fieled

with dark haterachromatin (Fig 1)
[t extracelular space contains few collagen fibers.

Also,  the unifercus  tuouwle showed nommal

spermatogensesis.  In patients with  non-obstructive

arcospermia, the lamina  propera distended  and
thickened, the laminag were separata from each other,
The extracallular space betwesn the basal laming of the
whkule and the subjacent lamina of myoid cells was
largely broader than normal and was tilled wih an
irregular ineshwork of collagen finers. In most cases,
the  myoid cells lost their slender shapes, and
orientation in relation to the wall of the tubule (Fig 2.

‘:{e}r were separated by increased amounts of
collagen finers. Not only the shapes, but also the
polarity of the mycid cells was completely  differem
from that of the normal Their nuclei also strikingly
altered, the nuclei deeply indented, and occasicnally
comained vacucles. Most of the myoid cells usualy
had an ovalto-round distended shape (Fig 3}, in somea
cases, thair number increased,
The chromatin  and  was  uniformly  distnbuied
thraughout the nuzieus (Fig 4).

The nuclaclus was prominent which exhioiied a
tripartite structure consistad of a round fibrillar cemer, a

compact granular, and a reticular portions (Fig 2.
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Fig 11 An electron micrograph of & part of normal seminifercus tubule showing s peritubular bssee that contains 2 wyoid cell and a

basement membrane, MO Myoid cell, BM: Basement membrane, 5P Spermatogonia, SE- Sertali cell (X 4,200).

Fig 2 An electren micpograph shows o myoid cell from o patienr, the cell has lost slender shape and crientation. while the nucleus
is decply indented (X 50005

Serall cells in the testes of men with non-
abstructive azoospermia, had round to ovaid regularly
autlined nucleus, with homogenaously dark or

pale stained chromating Each nucleus had peripheral
nuclecluz which did not show the tripartite structure
{Fig &).




Karimpour & .. Q

Fig 3 A clectron micrograph shows the famina propena of a seminiferous ebale with a myoid cell showing with an irregularly ouiline nueleus.
The lamana s distended and thickened. The number of myoid cells increased and the polarity of the cells is completely
differend from the normal condition (X 4,000,

il

e

Fig 4: An eleciron micrograph shows a pucleus in normal and matune Serteli cell which shows iregular and deep folds,
The chromatin appears unilorm and distnbuted throughout the sucleus. The junction between a Sertoli cell with a
spermatonia is alio scen N1o nuclews of Serioli oell, N2 nucleus of spermatogonia (X 4,400),
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Fiz 6 An clectron micrograph shews a nucleus and nucleolus of an immarare Sertoli cell In a patient with non-obsirictye ATCHISPErT.

The cell shews o round ta ovaid repularly cutline nuclews with hemepenously dark stained chromating The pucleolus is peripherally

Tocated and dees not display the wipartite structure (X 10,0003,

Discussion

This preliminany study investigated the ultrastructure
af Seroli and rmyoid cell in limited number of testicular
biopsies of non-obstructive azoospermiz patients who
admitted to TESE and ICSL The cooperation Detwsen
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the pertubular myoid and Seroli calls has been

demonstrated by many investigators (12, 13). There
arereports emphasizing the paracrine regulation of
Serali cells by peritubular myoid cells (12, 14). This




suggests that the myoid cell alteration cbserved here,
meght be imvolved in alerations in Sertok cell function,
which resuted in seminiferous tubule lesions. On the
other hand, Sertch cells modulate several
marphological and funciional aspects of myoid cells,
for example, some investigators reported the role of
Sanaoll cels in myoid call differentiation using in vitro
technigues (14). Tong and Fritz sexperimems showed
that when peritubular myoid cells were  cultured
iogether with Senoli  cells, they developed their
characienstics myoid panern, whereas if these cells are
cubured withowt Sertch cells, they would differentiate
mo fibroblasts (8. 15). We have observed alterations n
myoxd cells that were resemble a fibroblast
in another study (unpublished) using
immuncchemistry  for vimentinek we observed that
immunostaning with anti-vimentin antivodies was more

Furthermare

inense in samples from patients than that of the
alectron
mMicrascopy suggested
diferentiation of peritubular myoid cells into fibroblastic
characteristics. Furthermore, the myod cell allerations
epomed here might De caused by Senol cells

contrals,  which  was  consistant  with

findings. Thase results

aferaions In anmy case, the aherstion in both call types
ssemed f0 be associated although it is difficult 1o
determine which one causes the changes n the other
(16). Our ulrastructwral sludy siso revealed that the
marphological alterations in myoid cells nucleus might
be related to the development of vimentin filaments
because these filaments were possibly involved in
determining the nuclear shape and the location (16).
In some cases. we observed that the numbear of
myoid cells. The increased i myoid celis during
testicular developmem of ral was cocumented. they
‘mm & corlinuous  and quiescent  monclayer
suttcunding the semmniferous tubule wall and manites!
o rate of mitoss in sifu (B). On the cther hand, in
monacullure of 2 medium containang Senam, however,
myced celds had high rate ¢f prolforstions, and cells
phenotype  which
characlernzed by rapid growth and accompanied by

raving  profferative is were
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mncrease in the producton of extracediular matrix, while
myoid cells in direct contact with Sertoli cells in
co-culiure had a low milotic rate, and they retain their
characteristic contractile phenotype. The mechanisms
reguiate the phenctype of myoid cells are virtually
unknown (B). However, the morphological, functional
and biochamical characteristics of myoid cells are
influenced greatly by interactions with neighboring
Sertoli cells in co-culiure (8, 17). The change in myoid
cells phenotype in the present study might be due to
Senoli cells alteration that was not able to modulate the
myoid cels One characteristic of myoid cells, in our
study, was lack of polarity, which led to the malfunction
of myoid celis pernsiaiic movement of seminiferous
wbules. This s necessary for propeling the tubules
content (18). The Sertoli cells were morphologically
undifferentiated with relatively smooth round nucleus
laid adjacent to the basal lamina, and the nucleoli were
small and located paripherally.

These features are not only typical of Sertoli cells in
hypoplastic zones and after estrogen therapy (19), but
also of Senoli cells before pubeny. Moreover, Sercli
cells in cases of hypogonadolropic hypogonadism,
testicular feminization and cryptorchid evidently also
exhibv these characieristics (5, 9, 20, 21).

Lack of normal spermatogenesis in patients with
non-gbstructive azoospermia is characterized by other
testicular tissue allerations: such as myoid cells
basement membrane and extraceliular matrix. This can
be explained on the basis of association of these cells
with a population of immature Senoli cells which are
unable to intiate or frigger the normal process of

spermatogonial proliferstion and differentiation.
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