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ABSTRACT. In current assay the serotoninergic system in newly-born Wistar rats underwent pharmacological
modification by fluoxetine, a selective serotonin reuptake inhibitor (SSRI), to investigate its repercussion on
testicular parameters in adult animals. Thirty animals were distributed according to treatment: control animals
(n = 6), animals treated with 1 mg kg (n = 6), 5 mg kg™ (n = 6), 10 mg kg™ (n = 6) and 20 mg kg™ (n = 6) of
fluoxetine (IP). When 150 days old, the animals were anesthetized and perfused intra-cardiacally with fixative
solution. Testes were routinely processed for inclusion in plastic resin (methacrylate glycol). Further, 4 wm-thick
histological sections were stained with toluidine blue/sodium borate 1% and analyzed histometrically.
Pharmacological intervention on the serotoninergic system during the postnatal period of the testes development
in Wistar rats with fluoxetine chlorohydrate reduced parameters, such as testicular weight, testis liquid weight
and seminiferous tubules diameter. However, testicular parameters, such as daily sperm production (DSP),
spermatogenesis efficiency (DSP/g/testis) and cell population in stage VII of adult animals, were not influenced
by fluoxetine chlorohydrate usage during neonatal period. Results show that administration of fluoxetine during
21 days after birth may induce adverse changes in the spermatogenesis of adult rats.

Keywords: spermatogenesis, Sertoli cell, sperm production, fluoxetine chlorohydrate.

Avaliagao testicular de ratos Wistar adultos apds tratamento neonatal com fluoxetina

RESUMO. No presente trabalho, o sistema serotoninérgico de ratos Wistar recém-nascidos foi
farmacologicamente modificado por um inibidor seletivo de recaptagio da serotonina, fluoxetina, com o objetivo
de observar sua repercussio nos pardmetros testiculares em ratos adultos. Trinta animais foram distribuidos de
acordo com o tratamento: controle (n = 6), tratado com 1 mg kg™ (n = 6), 5mgkg! (n = 6), 10 mgkg! (n = 6)
e 20 mg kg' (n = 6) de fluoxetina. Aos 150 dias de vida, os animais foram anestesiados e perfundidos
intracardiacamente com solugio fixadora. Os testiculos foram removidos e processados para inclusio em resina
plistica (glicol metacrilato). Cortes histolégicos com 4 um de espessura foram corados por azul de
toluidina/borato de sédio 1% e analisados histometricamente. O tratamento com fluoxetina reduziu nos
pardmetros de peso testicular liquido e bruto, bem como no didmetro dos tibulos seminiferos. Entretanto, os
pardmetros testiculares de produgio espermitica diiria (PED), eficiéncia espermitica (PED/g/testiculo) e
populagio de células germinativas no estigio VII nio estavam alteradas pelo tratamento com fluoxetina. Em
conclusio, a administragio de fluoxetina durante 21 dias apds o nascimento pode induzir efeitos adversos na
espermatogénese de ratos adultos.

Palavras-chave: espermatogénese, células de Sertoli, produgio espermitica, cloridrato de fluoxetina.

Introduction

During the last few years there has been an
increase in interest on the collateral eftects caused by
medicines that act on brain neurotransmitters, such
as serotonin, dopamine and noradrenalin. The
evaluation on the profile of these collateral effects
induced by antidepressants and neuroleptic
medicines is particularly interesting, especially if the
important information such evaluation may provide
on the therapeutic activity of these pharmacological
agents is taken into account (RENYI, 1986).

Selective serotonin reuptake inhibitors (SSRIs)
are the most common antidepressants prescribed for
depression (BALDESSARINI, 1996) and the main
collateral effect observed in the anti-depression
therapy with SSRIs is associated with sexual
dysfunctions (WALDINGER; OLIVER, 1998).

According to Matuszcyk et al. (1998), rats
submitted to subchronic doses of fluoxetine
presented a significant reduction in sexual
motivation and an increase in ejaculatory latency.

Cantor et al. (1999) observed that rats treated with
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subchronic doses of fluoxetine had decreased
ejaculatory responses, although this collateral effect
was attenuated by oxytocin. In human beings,
orgasm and erection are affected by SSRI
antidepressants after 3 months of administration
(ROSEN et al., 1999).

In  general, monoaminoxidase  inhibitors
(MAO), tricycles or SSRIs may induce suppression
on reproductive axis (LABBATE et al., 1998,
PERRY; FULLER, 1997; TORRES et al., 1998).
This suppression may be caused by the
simultaneous activation of hypothalamus-pituitary-
adrenal (HPA) and sympathetic-adrenomedular axis.
The most important factors involved are CRH
(Corticotrophin released hormone), endogenous
opioid peptides (EOP), catecholamines and
glucocorticoids  (CALOGERO et al, 1998;
CHROUSOS, 1998).

Pharmacological evidences indicate that increase
of the 5-HT (5-hidroxitryptamine) levels in the
central nervous system affects secretion of FSH
(Follicle ~ Stimulating Hormone) and LH
(Luteinizing Hormone) by the inhibition of GnRH
(Gonadotropin Releasing Hormone), with effects
over spermatogenesis and steroidogenesis in adult
rats (DAS et al., 1985).

Despite knowledge on the activity of serotonin
and noradrenalin on hypothalamus-pituitary-gonad
axis or its directly action on testicular functions of
sexually mature rats (HEDGER et al., 1995) and on
the collateral effects produced by antidepressants
(BALDESSARINI, 1996), to date, studies have not
been undertaken on the pharmacological
manipulation in serotoninergic system during the
critical period of testicular development in neonate
rats and its reflexes in the spermatogenic process of
sexually mature rats.

According to Lesage et al. (1996) , neonate male
an activation of HPA and HPG
(hypothalamus-pituitary-gonad) axis which may be

rats have

temporarily related to an intra-hypothalamic
increase of the serotonin, noradrenalin and NPY
(Neuropeptide Y). The HPG axis function in
neonate rats is determinant to the proliferation of
Sertoli cells and the establishment of sperm
production in adult rats (ROCHA et al., 1999).
Adequate levels of FSH in neonate rats are
crucial for the establishment of Sertoli cell
population, which is directly related to testis size and
spermatic production (FRANCA et al, 2000).
Effects caused by pharmacological intervention on
serotoninergic system in neonatal period on the
testis development should be better investigated.
Current study evaluates the eftects caused by
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neonatal administration of fluoxetine chlorohydrate
during the critical period of testis development and
its consequences over the testis functionality in
sexually mature rats.

Material and methods

Animals, pharmacological manipulation and experimental
design

Fifteen adult female rats and five adult male rats
obtained from vivarium of the Department of
Animal Morphology and Physiology of UFRPE
were divided into 5 groups each with 3 females per 1
male adult rat. They were mated overnight and
vaginal smear was made to find sperm in vaginal
tract. Positive females were separated 3 per cage and
weighted weekly until the birth of pups. After birth,
male pups were chosen randomly and grouped six
per cage with their respectively mothers, until the
twenty-first day of birth.

Thirty neonate Wistar rats (Rattus norvegicus, var.
albinus) were arranged in the following groups: I)
rats treated with 1 mg Kg' of fluoxetine
chlorohydrate (n = 6); II) rats treated with 5 mg kg
of fluoxetine chlorohydrate (n = 6); III) rats treated
with 10 mg kg™ of fluoxetine chlorohydrate (n = 6);
IV) rats treated with 20 mg kg' of fluoxetine
chlorohydrate (n = 6); V) control group (n = 6)
treated with sterile de-ionized water.

The male pups from treated groups were
injected ip with fluoxetine chlorohydrate (FRANK
et al, 2000; GANDARIAS et al, 1999,
MATUSZCYK et al., 1998) from the 1* day after
birth up to the 21" day of age. After weaning, cach
group had free access to pelletized food and water
until the end of the experiment, at the age of 150
days. They were kept in a 12h light/dark cycle, with
controlled humidity (50%) and temperature (22°C)
in the vivarium of the Department of Animal
Morphology and Physiology of UFRPE.

The experimental protocol was approved by the
Committee on Animal Research and Ethics of the
Federal Rural University of Pernambuco
(TRADUZIDO) (CEEUA/DMFA 014/2002).

Tissue fixation and histological processing

When the animals were 150 days old, they were
injected intraperitoneally with heparin at a dose of
125U1 100 g of BW. Adult rats were anesthetized
with thiopental (50 mg kg") and perfused through
the left ventricle with 0.9% NaCl solution during 5
to 10 minutes for clearance of blood vessels. The
animals were then perfused with glutaraldehyde 4%
in a phosphate buffer solution 0.01 M, pH 7.4. After
dissection of testicles and epididymis, both organs
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Fluoxetine: neonatal treatment on adult rat testis

were weighted. The former was sliced into
fragments 2 mm thick and re-fixed in the same
fixative solution. Testicular tissue was processed in
plastic resin (glycol methacrylate -Leica). Further, 4
wm thick histological sections were stained with
toluidine blue/sodium borate (1%) and analyzed.
Histometrical analysis of testis, determination of
Sertoli cell number and calculation of spermatic
daily production, based on quantitative histology of
testis were undertaken, according to Silva Junior
et al. (2006) and Moraes et al. (2009).

Volume densities (%) of testis components

Volume densities of several testicular tissue
components were determined using a 441-
intersection grid placed in the ocular of a light
microscope. Fifteen fields chosen randomly (6615
points) were scored for each animal at 400X
magnification. Points were classified as one of the
following: seminiferous tubule (tunica propria,
germinative epithelium and lumen), Leydig cell,
connective tissue, blood and lymphatic vessels. The
volume of each testicular component was
determined as the product of volume density and
testis volume. The volume of each testicular
component (mL) was calculated from previous
knowledge of their percentile occupied in testis and
the testis net weight. According Franga and Russell
(1998) the testis net weight in rats was determined
by the reduction of 6.5% from its gross weight.
Reduction is related to percentile of albuginea and
mediastinum weight in rat testis (Testis Net Weight
= Testis gross weight - 6.5%).

Tubular diameter, seminiferous epithelium height and
seminiferous tubules total length

The average diameter of 30 cross-sections of
round seminiferous tubules per animal was obtained
with a  linear reticule micrometer (U-
OCMSQ10/10, Olympus) coupled to an ocular with
10X magnification and an objective with 10X
magnification (100X final magnification). In the
same cross-sections used to measure the tubular
diameter, the height of the seminiferous epithelium
was measured from the membrane base to the
tubular lumen. The height of the epithelium in each
tubule represented the average of the diametrically
opposite measurements. The total length (in meters)
of seminiferous tubules (LST) per testis was
estimated by the tubules seminiferous volume
(TSV) in the testis and the average area of tubules
obtained from each animal (7R% R = tubular
diameter/2), according to the formula: LST =
TSV/mR2 (ATTAL; COUROT, 1963; DORST;
SAJONSKI, 1974).

117

Testis Morphometry (cell counts)

The germ cell nuclei (spermatocyte I in
preleptotene/leptotene (SPT 1 PI/L); spermatocyte 1
in pachytene (SPT I P); round spermatids (SPD Ar)
and Sertoli cell nucleolus at stage VII (RUSSELL
et al., 1990) were counted in 10 round seminiferous
tubule cross-sections, chosen at random for each
animal. These counts were corrected for section
thickness and for nucleus or nucleolus diameter,
according to Amann and Almquist (1962):

Cut thickness

2 2
Cut thickness + 4D” | | 4D
2 4

Estimates on Sertoli cell number per testicle were
performed based on the Sertoli cell nucleolus corrected
number per seminiferous tubule transversal section in
stage VII and the total length of seminiferous tubule
per testicle, following the formula by Hochereau-de
Reviers and Lincoln (1978):

Corrected number = counted score X

Sem. Tub. Tot. Len.x Cor. Numb. SC Nucl. / Transv. Sec.
Cut Thickness

SC Number / testicle =

where,

SC Number / testicle = Sertoli cell number per
testicle; Sem. Tub. Tot. Len. = Seminiferous
Tubules Total Length (um); Cor. Numb. SC Nucl.
/ Transv. Sec. = Corrected Number of Sertoli Cell
Nucleolus per Transversal Section; Cut thickness
(um). Daily spermatic production per testicle and
per gram of testicle was obtained, following Silva
Junior et al. (2006):

SC Total No / testidex RS Nox Rl Freq.Stage VII
Stage VII[Duration

DSP=

where,

DSP = Daily Spermatic Production; SC Total
No / testicle = Sertoli Cell Total Number per
testicle; RS No = Round Spermatids Number in
stage VII; Rel. Freq. Stage VII = Relative Frequency
of Stage VII (%); Stage duration (days). The daily
sperm production per gram of testis was obtained by
the ratio between DSP and testicular net weight.

Statistical analysis

Shapiro-Wilk test checked the trend to normality
of the obtained data. Subsequently, depending on
the normal trend of the results, parametric or
nonparametric test was employed. Analysis of variance
(ANOVA) with Tukey-Kramer post-hoc test was
undertaken for normal data. If the data failed to follow
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a normal trend, the nonparametric test of Kruskal-
Wallis with Dunn post-hoc test was employed. Data
were expressed as mean and (%) standard deviation. All
statistical analysis was outlined for p < 0.05.

Results and discussion

In current experiment no significant difference
in final corporal weight was reported between
control group and that of the groups treated with
different doses of fluoxetine chlorohydrate. Silva
Junior et al. (2008) observed slight decrease in the
final corporal weight at the end of the same
treatment. Previous studies with citalopram and
fluoxetine, through subcutaneous administration,
for the same treatment period decreased body
weight gain (DEIRO et al., 2004; MENDES DA
SILVA et al., 2002). This result may be related to the
inhibitory action of serotonin on food ingestion
(SIMANSKY, 1995) although, according to Morrison
et al. (2005), a reduction on intestinal villus height
caused by the administration of selective serotonin
reuptake inhibitors would cause a decrease in nutrient
absorption. Even though the phenomenon of weight
gain decrease had already been described for postnatal
development in rats, the interruption in treatment
seemed to have influenced the recovery of body
weight, since no difference between the animals’
weight was found in current study.

Fluoxetine chlorohydrate administrated in male
pups during 21 postnatal days caused a significant
reduction of 8, 10, 14 and 13% on the testicle weight
of groups treated with increasing doses, 1, 5, 10 and

Silva Junior et al.

20 mg kg, respectively, when compared to control
group aged 150 days. A reduction of testicular
weight among animals treated with 10 mg kg™ was
observed when compared to the group treated with
lowest fluoxetine dose (Table 1). According to
Franga and Russell (1998), testicular weight is a
morphometrical parameter directly and positively
related to seminiferous tubules total length, Sertoli
cell population and spermatic production. In rats,
fetal and neonatal period are very important for
establishing the testis’s final size and spermatic
production in sexually mature animals (ORTH,
1993). The Sertoli cell population and other
parameters such as testicular weight, seminiferous
tubules length and sperm production in adult animal
during both periods are similarly established (SILVA
JUNIOR et al., 2006, 2008).

No statistical difference among groups was
established with regard to weight of epididymis and
gonadosomatic index (SGI) (Table 1).

Some significant decrease in testis net weight (mg)
and in testicular seminiferous tubules volume among
animals treated with 5, 10 and 20 mg was reported
when testicular volumetric parameters were evaluated
and compared to those of control group. There was
also a similar decrease in seminiferous epithelium
volume in animals treated with 1, 5 and 10 mg when
compared to that in control group. Further, other
volumetric parameters of testicular parenchyma did
not show any alterations (Table 2). The seminiferous
tubules in rats constitute approximately 89% of
testicular parenchyma.

Table 1. Body and testicular weight and GSI (Gonadosomatic index) of control Wistar rats and rats treated with different fluoxetine doses

at 150 days old.

Control Fluoxetin‘e Fluoxetinle Fluoxetin? Fluoxetin?
(n = 6) (1 mgkg™) (5 mgkg™) (10 mgkg™) (20 mgkg™)
(n=6) (n=6) (n=6) (n=6)
Body Weight (g) 397.7 £ 70.7 387.33 + 31.58 388.7 £ 133 351.2 = 28.0 388.5 £ 39.7
Testicular Weight (g) 1.78 £ 0.11a 1.63 = 0.06b 1.60 = 0.08bc 1.53 £ 0.07¢ 1.55 = 0.11bc
Epididymis (g) 0.63 = 0.05 0.62 = 0.03 0.63 = 0.03 0.60 = 0.02 0.63 = 0.05
SGI (%)* 0.46 = 0.09 0.42 = 0.03 0.41 = 0.01 0.44 + 0.05 0.40 = 0.03

Different letters in same line indicate significant statistical differences. *SGI= (Gross testis/body weight) x 100.

Table 2. Volumetric parameters of testicular parenchyma (mL) components in control Wistar rats control and rats treated with different

doses of Fluoxetine, at 150 days old.

Control Fluoxetinle Fluoxetinle Fluoxetin? Fluoxetin?
(n=6) (I mgkg™) (5 mgkg™) (10 mgkg™) (20 mgkg™)
(n=06) (n=06) (n=06) (n=26)

Net testicular weight 1.67£0.1a 1.52 £ 0.06b 1.49 £0.07b 1.42£0.1b 1.44£0.1b
Sem. Tubules 1.54£0.12a 1.41 £ 0.06ab 1.35£0.09 1.31£0.06b 1.34+0.12b
Sem. Epithelium 1.39£0.11a 1.26 £ 0.06b 1.24 £0.09 1.21£0.07b 1.23 £ 0.10ab
Lumen 0.11+0.03 0.12+0.04 0.08 £ 0.02 0.08 £ 0.05 0.08+0.03
Tunica Propria 0.039 £ 0.006 0.033 +0.009 0.033 + 0.004 0.029 £+ 0.006 0.028 = 0.007
Leydig 0.024 +0.005 0.027 £ 0.006 0.034 +0.007 0.025 + 0.007 0.032 +0.006
Conjun. Cells 0.003 £ 0.003 0.003 +0.001 0.003 +0.001 0.004 £ 0.003 0.002 £ 0.002
Blood vases 0.034 £0.021 0.045 £ 0.022 0.034 +£0.012 0.033 £0.011 0.025 £ 0.008
Lymphatic Space 0.066 + 0.033 0.036 +0.020 0.072 +0.022 0.049 £0.016 0.046 £0.016

Different letters in same line indicate significant statistical differences.
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Fluoxetine: neonatal treatment on adult rat testis

These data are correlated to testis net weight,

seminiferous  tubules  volume, seminiferous
epithelium, total length of seminiferous tubules and
spermatic production (FRANCA et al., 2005). In
experiment, the

volume was altered in animals treated with doses

current seminiferous tubules
starting from 5 mg kg' of fluoxetine, with an
approximate 13.42% average reduction of this
parameter. These results corroborate the findings of
Silva Junior et al. (2008) who manipulated the
serotoninergic system with fluoxetine in neonatal
rats during the first 21 postnatal days and analyzed
the testicles morphometrically on the 22" postnatal
day. A reduction in seminiferous tubule, directly
influenced by the Sertoli cell population, was
reported.

Germ cells counting were made at stage VII of
the seminiferous epithelium cycle. Spermatogonia
A, spermatocyte I in pre-leptotene, spermatocyte I in
pachytene, round spermatids and elongated
spermatids bordering the lumen and attached to the
apical pole of Sertoli cell may be found at this stage.
Cell population per cross-section of seminiferous
tubule at stage VII of seminiferous epithelium cycle
may be observed in Table 3. According to

morphometrical evaluation, no statistical difference

was found between experimental groups and
control.
Table 4 shows wvalues related to biometric

parameters from testicular parenchyma, Sertoli cell

119

population and spermatic production per testicle and
per gram of testicle in Wistar rats from control
group and groups treated with different doses of
fluoxetine. Results in Table 4 show that a statistically
significant reduction occurred on tubular diameter
in the group treated with 20 mg kg™ of fluoxetine
when compared to that of the remaining groups.
Tubular diameter and seminiferous epithelium
height reflects different degrees of epithelium
activity. These parameters are highly important to
quantitative evaluation of spermatogenesis when
there is a positive correlation between tubular
diameter and testicle spermatogenic  activity
(MORAES et al., 2009). Franca and Russell (1998)
that tubular diameter
significantly  after maturity have
established and it is constant throughout the stages
of seminiferous epithelium cycle in most species,

said cannot be altered

sexual been

even though expressive racial
variations occur. Silva Junior et al. (2008) did not

observe changes in tubular diameter in testis of 22-

interspecies  or

day-old rats after treatment with fluoxetine.
However, the 60-day long-term ingestion of
fluoxetine (200 mg kg') greatly decreased

spermatogenesis in seminiferous tubules. In fact, a
germ cell reduction in the treatment group was
observed (BATAINEH; DARADKA, 2007).
Probably the 21-day short-term treatment with
fluoxetine was not enough to produce changes in
150-day-old adult rats.

tubular diameter in

Table 3. Cell population per seminiferous tubules transversal section in stage VII of seminiferous epithelium cycle in 150 days old Wistar

rats treated with different doses of Fluoxetine.

Control Fluoxctinje Fluoxetinle Fluoxetin? Fluoxctinel
(n=6) (1 mgkg™) (5 mgkg”) (10 mgkg™) (20 mgkg™)
(n=6) (n=6) (n=6) (n=6)

Spermatogone A 0.92 +0.35a 0.77+£0.2a 0.7+0.1a 0.8+0.1a 0.8+0.2a
Sertoli Cell Nucleolus 94+1.7a 8.7+1.8a 103+ 1.4a 8.8 £0.6a 8.1£0.9a
Spermatocyte I Pre-leptotene 252+4.9a 26.0+3.2a 24.6+5.6a 293+3.2a 27.0+1.7a
Spermatocyte I Pachytene 31.8+5.1a 273+6.9a 28.5+3.6a 28.8+2.2a 285+2.4a
Round Spermatids 83.5+15.1a 742+7.1a 782+ 10.1a 80.8+7.8a 72.9+9.8a

Different letters in same line indicate significant statistical differences.

Table 4. Biometric and morphometric data in 150-day-old Control and Fluoxetine-treated rats (n = 6 rats per group; means = SEM).

Control Fluoxetin]e F_luoxetinf Fluoxetin? Fluoxetin?
(n = 6) (1 mgkg™) (5 mgke?) (10 mgkg™) (20 mgkg™)
(n =6) (n=06) (n = 6) (n =6)

Testis net weight(g) 1.67£0.1a 1.52 +0.06b 1.49£0.07b 1.42£0.1b 1.44£0.1b
Tubular Diameter (um) 384.6+27.1a 365.6+15.1a 388.6+11.3a 366.0 + 46.0a 318.9 £26.9b
Epithelium Height (um) 117.9 £ 7 4abc 114.2 £ 5.0abc 121.7£12.1b 102.0 £ 14.3¢ 107.6 £ 8.7abc
Seminiferous Tubule T. Length (m) 13.4 £ 1.9ab 13.5+ 1.1ab 114+ 13a 129+3.0a 17.0 £2.6b
Sertoli/ cross section 94+1.7 8.7+1.8 103+ 1.4 8.8+0.6 8.1+£0.9
Round SPDY cross section 83.51+15.6 742171 78.2+10.1 80.8+7.8 729+9.8
SCI 8.9£0.06 84+12 77+13 92+12 9.1%£1.6
Sertoli/Testicle (x107) 3.12+£0.56 2.95+0.71 297169 2.86+0.75 3.48+£0.79
DSP/Testicle (x10% 20.7+3.8 18.8+23 16.8+£3.2 193 £33 234162
DSP/g/Testicle (x10%) 12.4 £ 1.8ab 12.3 £ 1.6ab 11.2+1.8b 13.6 + 2.6ab 16.1 £ 3.7ac

Different letters in same line indicate significant statistical differences. SCI = Sertoli Cell Index; DSP = Daily Sperm Production.
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On the other hand, seminiferous epithelium
height was significantly different between groups
treated with 5 and 10 mg kg™ of fluoxetine. Animals
treated with 10 mg kg™ of fluoxetine showed 16% of
reduction on seminiferous epithelium height when
compared to those treated with 5 mg kg' of
fluoxetine. Rats treated with the highest dose of
fluoxetine tended to present a reduction around 12%
when compared to that in group 5 mg kg' of
fluoxetine, although no significant difference
between treated groups and control group was
reported.

Seminiferous epithelium height in  most
domestic species shows few variations related to the
diverse composition of cellular associations or
possible alterations on Sertoli cell volume seen at
different stages of seminiferous epithelium cycle
(FRANCA; RUSSELL, 1998). Furthermore, various
etiologic factors may be involved in the degeneration
of developing testicular. In fact, advanced age,
nutritional deficiency, heat shock, hormones,
neoplasias, irradiation, trauma and others interrupt
the spermatogenic process, initially characterized by
germinative cells desquamation in tubular lumen
and by a decrease in seminiferous epithelium height,
necrosis and apoptosis of germinative epithelium
cells and hyalinization of seminiferous tubules
(ORTEGA-PACHECO et al., 2006). However, no
alteration that justified testicular degeneration was
reported. Neonatal treatment did not alter in adult
rats the cell population per transversal section in
stage VII of seminiferous epithelium cycle.
According to Bataineh and Daradka, (2007), the
long-term use of fluoxetine in high doses could
cause germ cell degeneration and decrease of
seminiferous epithelium height. The fluoxetine
usage in the neonate rats during 21 days did not
produce alterations in epithelium height in 150-day-
old adult rats, probably due to short-term and dose
of fluoxetine used in current assay.

In the case of total seminiferous tubules length, a
significant reduction occurred in animals treated
with 5 and 10 mg kg' when compared to group
treated with 20 mg. Daily sperm production per
gram of testicle (DSP g of testicle), which estimates
efficiency of spermatogenic process, was significantly
reduced in animals treated with 5 mg when compared
to those treated with 20 mg (Table 4).

Other parameters like Sertoli cells and number
of round spermatids per cross-section of
seminiferous tubule in stage VII of S.E.C. were not
affected, owing to neonatal treatment with
fluoxetine in crescent dosages. Sertoli cells support
capacity or Sertoli cells index (SCI) were not
affected too. Total Sertoli cell population per testicle

Silva Junior et al.

was not influenced by the administration of
different doses of fluoxetine in neonatal period as
well as by daily spermatic production per testicle.
On the other hand, a rise in spermatogenic process
efficiency (daily sperm production/gram of testicle)
could be observed in animals that received the
highest dose when they were compared to animals
treated with 5 mg kg™ of fluoxetine.

An approximately 15.5% tubular diameter
reduction observed in animals treated with the
highest dose of fluoxetine may justify many of the
findings such as the increase in tubular length and
the maintenance of parameters like daily spermatic
production per testicle, per gram of testicle and
Sertoli cell population. On the other hand, in
current experiment testicular weight, seminiferous
tubules and seminiferous epithelium volume were
reduced in fluoxetine-treated animals. The above
findings may also demonstrate that reduction on
Sertoli cell population, total seminiferous tubules
length, daily spermatic production per testicle and
spermatogenesis efficacy should have occurred too.
According to Silva Junior et al. (2008), the
manipulation of serotoninergic system in rats during
testicular critical development period reduced Sertoli
cell population and FSH levels in pre-pubescent
animals. According to the literature, some reduction in
morphometric parameters directly related to this cell
population on adult subjects should be expected
(FRANCA et al., 2000; FRANCA et al., 2005; SILVA
JUNIOR et al., 2006). High doses of fluoxetine and
their long-term usage in adult rats were closely related
with decrease testosterone levels, FSH levels and testis
degeneration (BATAINEH; DARADKA, 2007).
Therefore, the fluoxetine chlorohydrate could change
the pituitary-hypothalamic-gonadic axes regardless of
age, although the consequences seem to be different
according to time of use and dose per kilogram of
weight.

Notwithstanding what has been observed in
current experiment, a conflict exists to the
information commonly found in the literature. After
suspending the selective serotonin reuptake
inhibitor  (SSRI) and after fluoxetine and
norfluoxetine was eliminated in neonates after 5 to
15 hours, respectively (CACCIA et al., 1990), the
testis may have developed adaptation strategies,
which promoted a recovery in morphometrical and
cellular species patterns.

FSH (Follicle Stimulating Hormone) is an
important to Sertoli cell proliferation (ALMIRON;
CHEMES, 1988, ORTH, 1993) and necessary for
the establishment of the final size of testis and
spermatic production (ORTH, 1993). According to
Silva Junior et al. (2008), the reduction on FSH
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levels and Sertoli cell population at the 21* postnatal
day did not reduce sperm production and
spermatogenesis efficiency in adult animals. This
statement is due to the fact both experiments followed
the same treatment protocol although analysis was
made at different periods of testicular development. A
recovery in testicular parameters may have occurred in
current assay, which was probably related to the rise in
FSH levels at the end of treatment with SSRI in
animals during the 21 postnatal days and to an
extended sensibility period of Sertoli cell to this
hormone.

Conclusion

Pharmacological intervention on serotoninergic
system during neonatal testis critical development
period in Wistar rats with fluoxetine chlorohydrate
interfered in parameters such as testicular weight, testis
net weight and seminiferous tubules diameter.
However, productive morphometric parameters as
testicular daily spermatic production, spermatogenesis
efficiency per gram of testis and cell population in stage
VII of adult animals were not influenced by fluoxetine
chlorohydrate usage during neonatal period. Results
show that fluoxetine administration during 21 days
after birth may induce some adverse changes in adult

rat testis.
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