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Abstract

Background: The advances in the technology of in vitro fertilization (IVF) increases the
incidence of success in reatment cascs of infertile patients with non-obstructive azoospermia.
Evaluation of the microscopic changes in the obtained testicular samples was one of the main
aims in this study for better prognosis of the results.

Material and methods: In this study one hundred human testicular biopsies were
obtained from Islamic reproductive centre and Department of Urology Al- Hussein University
Hospital . _

Cases in this study were classified into 4 groups:

Group I: Includes 5 cases of normal fertile persons free of any medical problems and

with normal seminal parameters.Patients.
Consent was performed before sampling.

Group IJ; Includes 35 cases of infertile obstructive azoospermic patients.

All of the rest of cases (60) were considered infertile non obstructive azoospermic cases and
were included in both the third and the fourth groups -
. Group III: Includes 20 cases of infertile non obstructive positive patients.

Group IV: Includes 40 cases of infertile non obstructive negative patients. Cases were
either of normal sized testis or of hypoplastic testis and were subdivided into the following
subgroups:

I- Cases with normal sized testes (30) infertile-patients:
Group IV A: Normal sized testis with arrested spermatogenesis
Group 1V B: Normal sized testis with SCOS.
Group IV C: Normal sized testis with mixed atrophy.
II- Cases with hypoplastic testes (10) infertile patients:
Group IV D: Hypoplastic testis. .

The testicular samples were prepared for Histological and Histochemical examination.
Different staining techniques were used:”’

1-Haematoxylin and Eosin stain

2-Mallory's trichrome stain

3.Histochemical techniques
a-Periodic acid Schiff (PAS) technique-
b-Methyl green pyronin

Results:_The obtained results showed no Morphological changes in group II except mild
vascular dilatation and congested peritubular capillaries. Cases of non obstructive positive
azoospermia showed reduced number of spermatogenic layers while cases of group Va showed
reduced size of the tubules and lined only by Sertoli cells and there was marked reduction in the
number of leydig cells.

Conclusions:_In this study there were defipite histochemical changes observed in both the
PAS positive material and the nucleic acid content in the different elements of the obtained
testicular samples, Clinical and microscopic evaluations in this study could be of
complementary importance and may increases the incidence of success.
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Introduction

Diagnostic testicular biopsy (DTB) is-

one of the most important recent diagnostic
procedures in the study of male infertility.
Testicular aspiration was first stated as a
diagnostic method for azoospermia by
(Huhner, 1913 & 1928), and since then it

as azoospermia and unexplained severe
oligozoospermia (Charny, 1940 ; Ragab er
al, 1961; Dubin and Hotchkiss, 1969;
Amelar and Dubin, 1973).

Clermont (Clermont, 1963), in
describing the cycle of human tubular
epithelium, reported a quantitative method
for most precise evaluation of tubules
population,

During the 1990s, the introduction of

intracytoplasmic Sperm  injection (ICsn.

procedures  in patients  with severe
oligozoospermia (Palermo ef al., 1992; Van
Steirteghem e al, 1993) dramatically
increases the- inferest i DTB again and
were first reported after using testicular
Spermatozoa, with ICSY, from men with
obstructive azoospermia (Craft ef gf, 1993;
Schoysman ef al, 1993),

Testicular biopsy became for the first
time a therapeytic procedure and, together
with the ICS] technique, was considered an
effective fertility treatment fop patients with
non-obstructive dzoospermia, who were
offered the possibility of fathering thejr
OWn genetie children (Devroey et al., 1994,
1995),

The most common  histological
patterns of these patients are in the form of

hypospermatogenesis, maturation arrest and

Sertoli cell-only syndrome (SCOS), with or
without focaj Spermatogenesis,

Spermatozoa can be retrieved after
TESE in almost aJf' patients with a microsc-
opical diagnosis of hypospennatogenesis.
Two distinct patterns of SCOs, with
different pathogenesis and prognosis, have
been already  described (Charny and
Meranze, 1942; Chemes of al., 1977; Nistal
and Paniagua, 1984).

Also it is needed to understand the
bases of testicular structure and evaluafing
its microscopic changes in different cases
which are used in cases of (ICSI)
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In this study it was planned to add a
new parameter in evaluating and managing
cases of infertility especially those of
azospermia  which is the microscopic
examination of testicular tissue morphol-
ogically as well a5 histochemically for
evaluation of the obtained resylts,

Material And Methods

In this study one hundred human
testicular biopsies were obtained From
Islamic assistant reproductive centre and
Department of Urology Al- 'Hussein
University Hospital, '

Morphological  ang histochemica]
assessments of the obtained biopsies were
performed in the Central Research Unit of
Histology Department of Al-Azhar Faculty
of Medicine, Evaluation of al] Azoospermic
cases in this Study was performed through
variable main Parameters;

Clinical examination of the cases for
diagnosing the nature of each case, if it is of
the obstructive or non obstructive type.

Microscopic eXamination of the
testicular biopsies for visualization of the

presence of the sperms and negative in its
absence.

Cases in this study were classified into 4
groups: o
Group I Includes five cases of
normal fertile persons free ofany medical
problems and wity normal  semina] -
barameters. Patients consent was performed
before sampling ,

Group II: Includes 35 cases of
infertile obstructive azoospermic

patients.

All of the rest of cases (60) were
considered  infertile non obstructive
azoospermic cases and were included ip
both the third and the fourth groups

. Group_IM: Includes 20 cases of
infertile non obstructive positive patients,

Group 1V: Includes 40 cases of
infertile non obstructive negative patients,
Cases were either of normal sized testis op
of hypoplastic testis and were subdividqd
into the following subgroups;
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I- Cases with normal sized testes (30)
infertile patients: =
Group IV A: Normal sized testis with
Arrested spermatogenesis
Group IV B: Normal sized testis
with SCOS.
Group IV C: Normal sized testis with
Mixed atrophy.

II- Cases with hypoplastic testes (10)
infertile patients:

. Group 1V D: Hypoplastic testis.
Paraffin sections ( 6 um) of testicular
samples were prepared for Histological and
Histochemical
staining techniques were used:
 1-Haematoxylin  and Eosin  stain
Kiernan (1999)
2-Mallory's trichrome stain Elftman
(1963) ' :

3-Histochemical techniques

a-Periodic acid Schiff (PAS) technique
Elftman H (1963) '

b-Methyl green pyronin Eiftman (1963)

Results

A- MORPHOLOGICAL CHANGES
(Figs 1-20)
CONTROL GROUP: It was noticed that
sections of control human testicular
biopsies were formed of two main
components:

1-Tuybular component, which is mainly

formed of seminiferous tubules.

7. Intetstitial compartment, which is located
between the seminiferous tubules. The
results showed that the tubular
compartment  is formed of the
following cellular elements: A-
Spermatogenic cells B- Sertoli cells
C- Peritubular cells.

Spermatogenic cells were different-
tiated to basal spermatogonia which rest on
the basal lamina and disting-uished to both
type A and B The Primary spermatocyte
was the largest of all the spermatogenic
serious The spermatid was seen close to the
tubular lunien and charact-etized by its
spherical nucleus Serioli cells were
located  within  the spermatogenic

epithelium and characterized by its deep-

infolding of its nuclei. Leydig cells were
arranged in  groups of polygonal
cosinophilic cells and surrounded by

examination.  Different

interstitial connective tissue .

GROUP W of OBSTRUCTIVE
AZOSPERMIA showed no changes in the
growth  and development of  the
spermatogenic cells. All the members of -
that serious were observed in normal
structural state. Changes in the vascular
state of the tubule in the form of vascular
diltation and  congested peritubular
capillaries There was decrease in the
number of sertoli cells. '

GROUP HI of ( Non obstructive
positive azospermia) showed variable
microscopic structure of the semineferous
tubules in the different cases of this groups.
Some cases the tubule was more or less of
normal structure ,other cases showed
reduced number of the spermatogenic cell
layers . The basal layers were separated
from the basal lamina of the tubules.The
distribution of collagenous fibers was
noticed to be definitely increased especially
in concentric manner in the basal Jamina .
There was increase number of both
myofibroblast and myoid cells in the basal
lamina. Some cases showed muitiple
cellular vacuolization especially the sertoli
cells. :

Cases ‘of non obstructive negative
azospermia (Group IV A) normal size of
the tubules as well as arrested
spermatogenesis. The size of the testicular
tubule was more or less within the normal
but some of the tubules were reduced sizes.
it was noticed that there was a distinct
decrease in the spermatogenic ceil layers.
Spermatogenic layers were arrested at the
level of primary spermatocyte and no other
layers were detected. No mitotic changes
were observed in these cells. No sperms
were detected. The tubular basal lamina
was thickened by increase collagen bundles
deposition. Leydig cells were few in
number and showed mild degenerative
changes. .

Cases of group IV B ( Normal sized
testis SCOS ) showed tubules of moderate
size and surrounded with multilayered basal
lamina. No spermatogenic cell serious
were identified and the tubules are only
lined with sertoli cells. Sertoli cells were
observed to be tall with its intended basal
nuclei. No sperms were seen in the central
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tubular lumens, The surrounding  basaj
lamina was thickened and splitted to many
layers and in some tubules was forming a

knobs like structure invading the tubylar

cavity.

Cases of (Normal sized testes with
mixed atrophy) showed variable findings
because it includes, both results of arrested
Spermatogenesis and those of SCOS,
Some tubyles were  of the arrested
Spermatogenic activity in the form _ of
reduced number of Spermatogenic el
layers and absence of luminal Sperms.
Reduced size of the tubules angd
irregularities in its border. Increased
thickness of the basal lamina, Dilated
vessels in the intertubular Spaces . Marked
reduction in the number of leydig cells,

Sections of the arrested spermatogenic
activity  of SCOS showed tubules were
only lined by sertoli cells and no

Spermatogenic cells were observed , Leydig

celis were markedly decreased i number,
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B- HISTOCHEMICAL CHANGES (Figs
21-32) ‘
I-Changes jn mucopolysaccharides
content (MPS)(Figs 21-26)

The estimated valyes of the PAS
content showed ng significant difference
between the control group and group I,
group IIT but there are Significant decrease
in the PAS Positive material in a1 subgroup
of group IV especially Subgroup [Va
(arrested spermatogenic activity) due to
increase primary SPermatocyte  activity
compensate the cellular degenerations,

2-Changes in the nucleic acid content
( Figs 27-32)

In this study cases of control group
showed abundance of DNA in the nuclej of
both the Spermatogonia and the dividing
primary Spermatocytes and head of sperm.

The  estimated values  showed
significant decrease in nucleic acid contents
in both all group Il and group 111, Aiso there
are a mild significant decrease in nucleic
acid contents in subgroup I'Va but 3 marked
significant decrease nucleic acid contents in
subgroup Vb, IVe and Iv4,
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(Fig .1) Section in control testicular tissue, shows .(Fig .2) Section in control testicular tissue, shows
normal spermatogenic cells and  tuminal normal spermatogenic cells with many

sperms and normal leydig cells . mitotic stages of division .
(H.X stain, X450)- | (H.X stain , X 450)

.

(Fig,3) Section in human testicular tissue (Group (Fig.4) Section in human testicular tissue (Group
II) Thick basal lamina and normal cells 11} shows spermatogenic  cells with
and sperms. (H.X stain , X 450) many mitotic stages of division.
) (H.X stain , X 450)

(Fig .5) Section in testicular tissue, (Group I} (Fig .6) Section in testicular tissue, (Group IIT)
shows fibrosis in the intertubular tissue and shows thickned basal lamina.
thick basal lamina. ‘ (H.X stain , X 450}

(H.X stain , X 250)
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(Fig .7) Section in testicu,

lar tissue (Gron pIVa) (Fig '.8) Section in testicular tissue {Group Ivp )
Shows reduced number of Spermatogenic Shows no Sperms and the tubules lined by
layers, (HX stain, X 450) sertoli celis,

(H.X stain, X 450) - |

-

E-
(Fiz.9) Section in testicular tissue (Group IVc) (Fig.10) Section in testicular tissye (Group Iva)-
Shows marked tybylar arrest, Shows marked thickned basa] lamina,
(H.X stain, X 450) ’ (SCOS) (H.X stain , X 450)
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(Fig .11) Section in control testicular tissue (Fig .12) Section in control testicular tissue -

shows normal distribution of collagenous shows normal distribution of collagenous

fibers in the mediastinum testis fibers around the testicular tubules
(Maliory stain X 450) ’ (Mallory stain X 450)

( Fig .14) Section in testicular tissue grc;up o,
shows thick distribution of collagenous

(Fig .13 Section in testicular tissue group II
. shows thick distribution of collagenous
fibers at the basal lamina

fibers at the basal lamina _ .
(Mallory stain X 450) _ {Mallory stain X 450)

e L

(Fig .15) Section in testicular tissue group I (Fig .16) Section in testicular tissue group TH

‘shows thick basal lamina and fibrosed shows thick collagen and fibrosed
intertubular tissue intertubular tissue .
(Mallory stain X 450)

(Mallory stain X 450)

204




Histological and Histochemical study of testicular tissue .......,

(Fig .17) Section in testicular tissue group IVa

shows thick collagen and fibrosed (Fig .18) Section in testicular tissue group I'vb
intertubular tissue

. shows fibroged intertubular tissue
(Mallory stain X 450) (Mallory stain X 450)

(Fig .19) Section in testic

ular tissue group Ve (Fig .20) Section in testicular tissye
shows thick collagen and knobs at the

group I'Vd
basal lamina

shows marked thickened basa] lamina
(Mallory stain X 450) (Mallory stain X 450)
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(Fg .21) Section in control wﬁéﬁlar tissue
- ‘Shows Normal distribution of PAS +
material. { PAS stain X 450)

(Fig .23) Section in testicular tissue group I1I
“shows Normal distribution of PAS +
material. (PAS stain X 450)

(Fig .25) Section in testicular tissue group IVe

shows the distribution of PAS + material.

( PAS stain X 450)

(Fig .22) Section in testicular tissue group IT
shows Normal distribution of PAS +
material, ( PAS stain X 450)

(Fig .24) Section in testicular tissue grouplVb .
shows the distribution of PAS +
material. ( PAS stain X 450)

(Fig .26) Section in testicular tissue group IVd .
Shows the distribution of PAS + material:
: ( PAS stain X 450}
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(Fig .27) Section in control testicular tissye
Shows nucleic acid contens distribution (Fig .28) Section in testicular tissue group 11
( Methyl green pyronin stain X 450) Shows nucleic acid contents distribution
( Methyl green Pyronin stain X 450)

(Fig .29) Section in testicular tissue group IIT - (Fig .30) Section in testicular tissye group IVh
Shows nucleic acid contents distribution Shows nucleic aej contents distribution )
( Methyl green pyronin stain X 450)

( Methyl green Pyronin stain X 450)

(Fig .31) Section in testicular tissye groupIVe
Shows nucleic acid contents distribution

(Fig .32) Section in testicular tissye group Ivd
( Methyl green pyronin stain X 450)

Shows nucleic acid contents distribution
( Methyl green pyronin stain X 450)
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Discussion

The outcome of ICSI using non-.

gjaculated sperm may be influenced by
various factors, including the aetiology of
azoospermia and the surgically retrieved
sperm source, sperm status being fresh or
after cryopreservation, thawing and factors
related to the female partner such as age
and ovatian reserve . Craft et al, (2001)

The aim of this study was to evaluate
the morphological, histochemical changes
of the testicular tissues in cases of azoospe-
ymic patients with primary infertility. The
samples of this study were obtained by
open biopsy. The amount of tissue was
sufficient to allow reliable diagnosis and o
give enough spermatozoa for ICSL

Morphological changes were studied
in cases of infertile in comparison to fertile
men Holstein (1999).

The peritubular wall was formed of

concentric layers of collagenous fibers
without thickening. The seminiferous
epithelium is composed of Sertoli cells and
developing germ cells in average layers
with normal activity, these findings were
supported by good active primary
spermatocyte and good number of sperms.

The sertoli cells showed intended
triplet nucleus, the cytoplasm shows fine
filaments, few lipid droplets no
degenerative changes were observed.

Pierre (1991) stated that the normal
sertoli cells are essential to participate with
myoid cells in the formation of normal
peritubular wall through  paracrine
interaction.

The peritubular wall of obstructive

azoospermic cases in the present study’

showed mild thickening and a degree of
infolding in seminiferous tubules. Similar
results were obtained by Kiernan (1999). In
contrary to this, Chan ef al, (2003) and
Roux ef al, (2003) did not reported
pathological changes in the tubular wall in
such cases. ’

In this study, Sertoli cells showed
cytoplasmic ~ numerous lipid droplets,
phagotysosomes and mild vacuoles, The
spermatids also show some malorientation.
Similar results were recorded by Kiernan
(1999) and Elftman (1963)

On the other hand Chan e? al, {2003)
Mallidis. (2003 ) Roux ef al, (2003) found
no pathological changes in cases of
obstructive azoospermia

In cases of mnon obstructive
azoospermia positive for sperms the tubules
appeared irregular with marked infolding
and thickness in its basal lamina due to
collagen deposition. A marked thickness of
the intertubular tissue with developed
Leydig cells. The same results were
obtained by and Schlegel and Su. (1997)
who observed decreased spermatogenic cell
layers with tubular infolding especially in
testicular biopsy of non obstructive
azoospermic cases.

Also Slatopol sky, (1924) stated that
whatever the cause of damage was necrob-
{otic changes begin first in the spermatids,
spermatocytes, spermatogonia and finally
Sertoli cells. These results are matched with
Olesen,. (1948) work on human material
where he found Sertoli cells are the most
resistant then resting spermatogonia.

Sperm counts vary from a case’ to
another but lumen of the was empty of
sperm. A possible explanation for the
reduced sperm recovery in this study in
different cases may be related to the
testicular region selected for biopsy. Foresia
et-al. (1998)

In cases of non obstructive azoos-
permia with primary spermatocyte arrest,
the peritubular wall was thickened with
marked infolding and the intertubular tissue
shows marked fibrosis and congested blood
vessels with atrophic Leydig cells. Germ
cells appear normal with reduction of its
number of cell layers Paniagua el al,
(1985)

In cases of Sertoli cell only syndrome
(SCOS) it was noticed that peritubular wall
was thick with increased amount . of
collagen and occluded lumen and multinu-
cleated giant cells, treatment of such cases
using testosterone may be the cause of these
changes. These results are in contrary to the
findings of Chan ef 4/, {2003) who reported
normal thickness of the peritubular wall.

The present study showed premature
sloughing of germ cells (spermatocyte and
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Spermatid) which may be dye to disturbed
Sertoli-germ cel Jjunction complexes. The
same findings were reported by, Roux e
al, (2003) .

primary Spermatocytes with ljttle number of
Sperms . The interstitia] tissue was thick s
congested blood vessels,

In negative nop obstructive azoosp-
ermic cases the primary Spermatocytes wag
in prophase stage but with markeqd reduct-
ion of Spermatogenic cells, fn the some
cases only sertoli cells Were seen with no
evidence of gemn cells, All cases have very
thick wall and interstitial fibrogis with no
Leydig cells. The same daty was also
observed by Nogueira ef al. (1999)

T he mentioned changes shows that
the thickness of the peritubular wall and
degenerative changes  jn different

azoospermic cases may be attributed to be.

Sasaki ef af, (2003),
The presence of both Spermatogonia
cells and primary Spermatocytes in gj)

Histochemica] changes:.
‘ Changes in the nucleic acid content, in

the control group showed increased content
of DNA in the nuclei of both the

Spermatogonia and the dividing primary

Spermatocytes and sperm heads,

The estimated values of nuclejc acid
content showed significant decrease in
nucleic acid contents in both group II and
group 11, Also there are a mild significant
decrease in nucleic  acid contents in
subgroup IVa byt 5 marked significant
decrease nucleje acid contents in subgroup
IVb, IVe and IVd. Same results observed
by Jagor (1990),

Changes in the mucopolysaccharideg
(MPS) The study showed no significant
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difference between the control group
and group 1 | group HI but there wag
Significant decrease in the PAS positive
material in g subgroup of group [V
especially Subgroup  [va (arrested
Spermatogenic activity) due to increase
primary Spermatocyte activity compensate
the cellular degenerations,

These  resylts were  supported by
Zaneveld. (1996 ) who demonstrated that
the impaired membranous  function is
associated with the immotile sperm and also
by Fabbrini, (1969) who found that in the
adult rat testis, there Was a moderate PAS
reaction at the basement membrane , of
seminiferous tubyles .

Also Fabbrini, (1969) showed that the
PAS positive material which wag found in
the human testis is mainly glycogen. This
material is distributed mainly in Sertoli
cells and some Spermatogonia, while spe-
mmatocytes are completely PAS negative,
This contrast in distribution may be due to
Species difference, This evaluation needs
study of metabolic pathway and jts relation
With this membrane,
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