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Abstract

The research was conducted on a number of 24 dgxuature male rabbits of common breed, divided
into two numerically equal groups. The subjectsrfrihhve experimental group were given 20 mg/kg ndodeo
decanoate, intramuscularly, twice a week for foonsecutive weeks. The control group did not recaive
treatment. At the end of the experiment the tes@ws harvested through bilateral orchiectomy andgassed
for carrying out histopathological investigationesticular fragments were fixated in Stieve’'s mixtfor 24
hours, dehydrated with alcohol, clarified with biudycohol and included in paraffin. Serial sectioofs5 p thick-
ness were stained by Masson's trichrome methodfimddiy Goldner. The testes taken from the comniinals
showed no detectable changes in optical microsclpthe case of the animals belonging to experiaidots,
there were alterations revealed evidenced by vaoutystrophy in the spermatocytes and spermasigsptos-
is, the edema of sperm head, spermatids syncuti@iz and cell necrosis followed by the disintegmatof the
seminal cell line with the formation of cellularldes in the seminiferous tubules lumen. These chahgve af-
fected part of the seminal cell line from the adheh compartment (primary and secondary spermatsyt
spermatids and spermatozoids), but not those frmnbasal compartment (type Al and B spermatogoniaih
proved to be resistant in the conditions of 30 daxsosure, at a dose of 20 mg/kg. In this confgetrsatogen-
esis is affected only for the period of drug actibat the risk of nandrolone decanoate transmissiohumans
through animal origin food consumption remainshwiegative consequences on the spermatogenesis.

Keywords:gametogenesis, gametotoxicity, nandrolonone dextahistopatology.
Rezumat
Avand in vedere faptulzdhormonii steroidieni au capacitatea de a modifatat exprimarea infornyéei

genetice codatla nivel genic casi nivelul fertilitasii la masculi, lucrarea de fa si-a propus testarea efectului
nortestosteronului decanoat asupra celulelor speogane la iepuroi. Materialul biologic utilizat @$t repre-
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zentat de dtre 24 iepuroi maturi sexual, Tmipisi Tn dou: loturi a cate 12 subigtfiecare, un lot experimental la
care s-a administrat intramuscular 20 mg/kgc ndsteron decanoat, de d@wri pe siptamani, timp de 4 &p-
taméanigsi un lot martor. La sfagitul experimentului animalele ap@émand celor dod loturi au fost supuse ope-
rariei de orhidectomie bilateraliar testiculele au fost fixate in amestec Sti@veluse n parafid si segiuni in
grosime de xm au fost colorate prin metoda Tricrom Goldner. Ewaarea segunilor histologice provenite de

la lotul martor a evideniat faptul ez epiteliul tubilor seminiferi prezenta aspecte nate fira a fi semnalate le-
ziuni, nici micar discrete. In cazul preparatelor histologice penite de la lotul experimental au fost consemna-
te o serie de modifici cu preponderer la nivelul celulelor (spermatocite primage secundare, spermatidé
spermatozoizi) situate Tn compartimentul ,adluminall tubilor seminiferi. Severitatea gradul de extindere al
leziunilor a variat semnificativ de la un tub seifénla altul si chiar de la o pofiune la alta a aceluig tub se-

minifer. Aceste modifigi au constat in aparia de celule

in apoptazprecumsi numergi corpi apoptotici, de-

generescem balonizané a spermatocitelosi spermatidelor, singializarea spermatidelor, necroze nge de
dezorganizare zonalmodera& a epiteliului seminifer. In cateva zone au fostertiate un nuridr mic de celule

afectate (spermatogoniile}i in compartimentul ,bazal”.

Dag leziunile din compartimentul ,adluminal” sunt

reversibile, cele din compartimentul ,bazal” suneversibile deoarece afecteazelulele ,de rezery” ale lini-
ei spermatogenetice, comprgérid intr-o oarecare wsurg fertilitatea mascului. Aspectele evidiate ridica
semne de intrebare asupra oprtumitutilizarii nortestosteronului decanoat n terapie sau siianea produgei
animale deoarece afecteéafingia spermatogeneticla masculi existand totodatriscul transferului lor la om

prin consumul de alimente de origine animal

Cuvinte-cheie:gametogenez gametotoxicitate, nortestosteron decanoat, hetolpgie.
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Introduction

The spermatogenesis development in
physiological conditions is dependent on hormon-
al and neurochemical signals transmitted through
the axis of the hypothalamus, pituitary, Leydig in-
terstitial cells, Sertoli cells and germinal epithe
um (1). Any disturbing factor which intervenes on
this transmission axis of neuro-hormonal signals
can influence in a greater or lesser degree the
spermatogenesis process’ development and thus
male fertility (2). Administration of hormonal
substances that contain natural steroid hormones
or their synthetic analogues are commonly used in
the therapy of various reproduction disorders, for
the purpose of sexual cycle manipulation, as well
as for increasing muscle mass and improving the
carcass qualities (3). Not respecting the waiting
period or possible illegal treatments can determine
the persistence of some residues in the edible tis-
sues and organs from farm animals. A number of
studies have drawn the attention on the adverse
reactions produced by some hormonal chemicals,
with direct effects on the spermatogenetic func-

tion (4). Such results were reported after the ad-
ministration of substances such hexestrol diacet-
ate (5), dienestrol (6), nortestosterone decanoate
(7) and estradiol benzoate (8). The studies were
conducted on pubescent males belonging to sev-
eral species of mammals: rats (3), mice (7),
Guinea pigs (9), and rabbits (5). Most frequently,
the experiments were performed on rabbits due to
their convenient body size, well studied andrology
characteristics and the fact that this speciens-co
monly used in toxicology (2) and immunohisto-
chemical (7) studies. The most sensitive cells to
the action of toxic agents are the ones founden th
mitosis process or DNA synthesis, known as pro-
liferative spermatogonia or primary preleptone
spermatogonia. There are also exceptions, so that
the toxic agent affects the RNA synthesis inhibit-
ors of germ cells found in an advanced stage of
differentiation. The most resistant cells to the ac
tion of toxic agents are considered to be the type
B1 spermatogonia, also called the “reserve” sper-
matogonia (10).

Given the fact that among the hormonal
substances administrated for various purposes to
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Figure 1. Physiological aspects of the gametogeresi
process(Goldner’s Trichrome, 40x obj.)

farm animals the nandrolone decanoate was the

less studied one, the present research aims to as-

sess the effect of this synthetic steroid on tlee-sp
matogenesis development through histological
evaluation of all the spermatogenic cell line and
especially spermatocytes and spermatids.

Materials and method

The biological material used in this
study was represented by a number of 24 pu-
bescent bucks aged between 8 and 12 months,
weighing from 2300 to 3000 g, common breed,
divided into two groups, each of 12 animals: a
control group and experimental group. The
males belonging to the experimental groups
were administrated intramuscularly nandrolone
decanoate in a dose of 20 mg/kg, bi-weekly for
four weeks, while the second group was con-
sidered the control one. After four weeks all the
rabbits underwent a bilateral orchiectomy oper-
ation, the anesthetic management consisting in
the administration of a mix of xylazine hydro-
chloride (Narcoxyl) at a dose of 5 mg/kc and
ketamine (Ketaminol) at a dose of 50 mg/kg, so

as to obtain the testicular tissue samples neces-

sary for the histopathological investigations
conducted in order to detect possible morpholo-
gical changes induced by the action of nandro-

Figure 2. Vacuolar dystrophy of moderate intensity
(black arows) (Goldner’s Trichrome, 40x obj.)

lone decanoate on the seminal epithelium cells.
In order to conduct histological investigations,
testicular fragments were fixated in Stieve's
mixture (glacial acetic acid 4 ml, formalin con-
centrated 20 ml, sublime saturated aqueous
solution 76 ml) for 24 hours, dehydrated with
alcohol, clarified with butyl alcohol (n-Butanol)
and included in paraffin. Serial sections of 5 um
thickness were stained by Masson's trichrome
method modified by Goldner and examined us-
ing an Olimpus BX41 microscope.

Results

By microscopic examination, normal as-
pects of ongoing spermatogenesis process were
identified in the control groupF{gure 1). In the
case of the experimental group a number of lesions
were found in the seminiferous epithelium with
damage to various types of cells belonging to the
seminal line. Their intensity varied accordingte t
cell type, and the extent of the lesions was vifry d
ferent from one seminiferous tube to another.

In the case of some seminiferous tubes,
the changes were more subtle, revealing vacuolar
degeneration in a moderate number of cells, mainly
in spermatocytes (preleptotene and leptotene) and
spermatids. A discrete intercellular edema as well
as a moderate number of apoptotic cells and apop-
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Figure 3. Head edema of the spermatozoids
(black arrows) (Goldner’s Trichrome, 40x obj.)

Figure 5. Aptotic spermatocytes and spermatides,
apoptotic bodies (black arrows) and vacuolar

dystrophy (red arrow) (Goldner's Trichrome, 40x
obj.)
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totic bodies especially in the adluminal compart-
ment of the seminiferous tubes were also seen. In
other tubules, the vacuolar degeneration was
present in a larger number of seminal line cells
(Figure 2, and the number of apoptotic bodies
was obviously higher. In these tubes the spermato-
zoids are also affected, the majority revealinglhea
swelling (Hgure 3 and changes in the tinctorial
affinity (low tinctorial affinity). Apoptosis pro-
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Figure 4. Syncytial cells in apoptotis (black arrovs),
cell mobilisation phenomenon with the partial
obliteration of the seminiferous tube lumenum (red
arrow) (Goldner’s Trichrome, 40x obj.)

Figure 6. Spermatide groups detached from the
seminiferous tubes (black arrows) (Goldner's
Trichrome, 40x obj.)

cesses were preserfiqure 4 and Figure 5),
sometimes in the spermatocytes area, but most
commonly in the spermatids, with the appearance
of apoptotic bodies and separation tendency from
the epitheliumFigure 6).

Only in very few tubules the vacuolar
degeneration was massive and accompanied by
brutal destructions which included all cell lines
except for the spermatogonia, the consequence
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Figure 7. Isolated groups detached spermatides
(black rarows) (col. Tricrom Goldner, 40x obj.)
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Figure 9. Spermatide syncytium in the lumen of
the seminiferous tubes (black arrows) (col.
Tricrom Goldner, 40x obj.)

being the detachment of the affected cells from
the seminiferous epithelium, either under isol-
ated groups of two or three spermatids or
slightly larger groups, but in no case the detach-
ments were so massive that they had the tend-
ency to block the lumen of the seminiferous tu-
bules Figures 6, 7, 8, P In case of some tubes
with pronounced alterative processes, zonal
processes of spermatid syncytialization were re-
vealed, with these syncytiums detaching from
the seminiferous epithelium and joining the
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Figure 8. Cell and proteic debris in the lumenum
of the seminiferous tubes (black arrows)(col.
Tricrom Goldner, 40x obj.)
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Figure 10. Spermatozoid edema, cell debris and
the syncytialization of the spermatids (black
arrows) (Goldner’s Trichrome, 40x obj.)

debris found in the lumen of the seminiferous
tubule. The spermatids that formed these syn-
cytiums were not equally affected, for some
still preserved characteristic morphology fea-
tures Figure 9, while others showed obvious
signs of degeneratioffrigure 10.

Discussions

The examination of the histological
smears from the male rabbits belonging to the
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experimental group, subjected to the nandro-
lone decanoate treatment, revealed damage
mostly in the adluminal compartment cells
(primary and secondary spermatocytes and
spermatozoids). The lesions present at this level
were diverse (cell edema, vacuolar degeneres-
cence, the appearance of spermatid syncytia,
apoptotic bodies and apoptotic cells) and had
different degrees, from discrete to advanced,
and on small areas even very advanced, of sper-
matogenesis process disruption. On the other
hand, the seminal cell line from the basal com-
partment (spermatogonia type Al and B), were
resistant under exposure to a 20 mg/kgc nandro-
lone decanoate dose administrated bi-weekly
for a period of 30 days. The ceasing of male
rabbit exposure to nandrolone decanoate will
determine the complete return of the spermato-
and spermiogenesis given the fact that none of
the two spermatogonia categories (A1 and B)
were significantly affected, so the gametogen-
esis will be damaged only temporarily.

In comparison, in a previous study car-
ried out in order to assess the gametotoxic ef-
fect of hexoestrol diacetate on gametogenic
function in the same species (13), we obtained
data on hexoestrol diacetate toxicity on the
seminal line cells showing that it is vastly su-
perior to that manifested when exposure to the
action of nandrolone decanoate. Under these
conditions detection of food residues of hexoes-
trol diacetate requires increased attention in or-
der to prevent exposure of human consumers
(especially pregnant women and prepubertal
boys) to the action of this compound.

Because the spermatogenetic cycle dur-
ation (time necessary for a group of germinal
cells to evolve from differentiated Al sperma-
togonia to sperm cell stage) is of 48 days, many
researchers recommend an animal exposure
period to the potential toxic agent of minimum
63.6 days in male rabbits (7). The results ob-
tained in this research show that accurate data
regarding nandrolone decanoate (which we con-
sider relevant) can be obtained in much shorter
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time - 30 days in our case. The dosage used in
this study (20mg/kg nandrolone decanoate) is
found in the majority of the protocols used for

assessing the impact of steroid hormones and
synthetic compounds on gametogenic function
(2). The choice of histopathology as investiga-
tion method for nandrolone decanoate effect as-
sessment is based on the fact that it is con-
sidered to be sensitive and specific, managing
to highlight changes from discrete to advanced,
in the seminiferous epithelium components.

The understanding and use of the correct
and coherent terminology for the noticed
changes in accordance with the degree of testicu-
lar cell damage are also important problems
when reporting and interpreting the testicular
histopathology (2, 7). The interruption of sper-
matogenesis may directly reflect the toxic
agent's effect on the seminiferous epithelium,
both Sertoli and the seminal line cells, or it nigh
be a secondary answer to raised hormonal levels,
to vascular damage, or fluid balance at a vascular
or epididymal level. Regardless whether it is
spontaneous or induced, the death of the seminal
cell line seems to be permanent through apoptos-
is, a process strictly connected to the activity of
Sertoli cells. The depletion of the seminal cedls i
the most common consequence of the spermato-
genesis process disruption and is it rather a con-
sequence of the cell death than delamination (4).
A partial denaturation of the seminal cell line can
be revealed or maybe the toxic agent can affect
only one single type of cells (7). The vacuolar
degenerescence in or between the Sertoli cells is
an early sign of damage to Sertoli cells. The va-
cuoles can be solitary and located at different
epithelium levels. In general it is possible to de-
termine through optic microscopy if the vacuoles
are intra- or extracellular. In other cases the in-
tracellular vacuolization or the swelling can af-
fect the basal area of the Sertoli cell cytoplasm
and cause the migration and disorganization of
the seminal cells (12). These changes are sug-
gestive for Sertoli cells and can represent the
damage of the smooth endoplasmic reticulum.
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Conclusions

Bi-weekly administration, of 20 mg/kg
nandrolone decanoate for 30 days leads to tha-alter
tion of some seminal line cells with the emergence
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of the moderate apoptosis phenomenon, especially Publishing. 2003, 432-436

at the level of the spermatocytes and pachytene
spermatids, spermatids syncytialization, cell edema
and vacuolar dystrophy, accompanied by moderate
cell depletion in the adluminal compartment of the
seminiferous tubes.The damage of the cells from the
adluminal compartment of the seminiferous tubes in
rabbits exposed to the action of the nandrolone
decanoate confirms the capacity of this substance t
cross over the testicular hematologic barrier ds we
as the one formed by the Sertoli cells, a fact kwhic
determines in these conditions the partial depepula
tion of the seminal cell line.The problem concegnin
the possibility of using nandrolone decanoate in
therapy or in stimulating animal production is high
lighted, as well as the possible influence of $kis-
thetic steroid compound in the development of the

gametogenetic process in human species males be-

cause of the risk in transferring some substances
through consumption of food of animal origin.
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