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Abstract

It has been revealed that excessive fluoride intake on long-term is associated with toxic effects and can damage a variety of organs and
tissues in the human body, including the male reproductive system. However, the molecular mechanisms of fluoride-induced male
reproductive toxicity are not well understood. The study wants to get news concerning the effects of natrium fluoride on testicular tissues
when this substance is administrated to a population of mice. The study was conducted on NMRI mice descending from the pregnant
females treated with 0.25 mg and 0.5 mg natrium fluoride by daily gavage, from the beginning of pregnancy until the lactation is ceased.
Then, the mice, males and females, were divided in six groups, three groups descending from the pregnant females treated with 0.5 mg
natrium fluoride (Groups A, B and C) and three groups from the pregnant females with 0.25 mg natrium fluoride (Groups D, E and F). From
the moment when the lactation is finished until the adulthood, the animals received the following treatments: homeopathic (a CH7 solution
of natrium fluoride — Groups A and D), allopathic-homeopathic (0.25 mg%. natrium fluoride administered like drinking water ad libitum and
CH?7 solution of natrium fluoride — Group E; 0.5 mg%. natrium fluoride administered like drinking water ad libitum and CH7 solution of
natrium fluoride — Group B), and allopathic administration of natrium fluoride (0.25 mg%o natrium fluoride like drinking water ad libitum —
Group F; 0.5 mg%o natrium fluoride like drinking water ad libitum — Group C). When the males reached the adulthood, the administration of
natrium fluoride was stopped and, by randomization, they where selected for euthanasia. The euthanasia was realized by cervical dislocation.
The testes for the histopathological examination were preserved in a 10% formalin solution. The preparation of samples for optical microscopy
was realized with Hematoxylin—Eosin staining. The results indicate that natrium fluoride administered in different doses, even at homeopathic
dose or at allopathic-homeopathic dose, determined vacuolar dystrophy of epididymal epithelial cells, vacuolar dystrophy of linear seminal
cells and necrosis.
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=& Introduction by the toxicity of fluoride in both Sertoli cells and
gonadotrophs [1]. When the toxicity in reproductive system

Th ini i f fluori ing h h . .
¢ administration of fluoride during human growt in male rats was studied [2] the researchers discovered

and development has raised numerous questions about
the effects on various organs. Because the natrium fluoride
is administrated from birth to the adulthood in humans,
for 18 years, some of the studies want to get conclusions
regarding the effect of natrium fluoride following long-
term oral administration. The exposure to natrium fluoride
revealed various modifications on the reproductive organs
of animals or humans. Recent studies found that the
exposure at fluoride doses of 3-27 mg/day induces a
subclinical reproductive effect in humans, explained

that fluoride causes disorders in the oxidative system
and antioxidative system in rat testicle.

Also, other studies [3] revealed that the quantity of
sperm in fluorotic groups is lower than those of control
rats, and decreased with the increase of dosage.

It was studied the presence of apoptotic spermatogenic
cells when fluoride is administrated [4]. The fluoride
causes lower estradiol level responsible for the presence
of apoptotic spermatogenic cells.

Our study aimed to investigate the possible histo-
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pathological changes in the reproductive system of
male mice, when fluoride is administered in three
doses: allopathic dose (0.25 mg%o natrium fluoride and
0.5 mg%o natrium fluoride, administered ad libitum like
drinking water), homeopathic dose (CH7) and allopathic—
homeopathic dose.

= Materials and Methods

The study was performed on NMRI-type mice. All
researches were conducted in accordance with the
European Directive 86/609/EEC/24.11.1986, the European
Convention on the Protection of Vertebrate Animals
(2005) and the Romanian Government Ordinance No.
37/2002 regarding the protection of animals used for
experimental and other scientific purposes [5, 6].

The administration is realized in three different doses:
homeopathic, allopathic and allopathic-homeopathic. The
substances administrated are different doses of natrium
fluoride: 0.25 mg%o natrium fluoride, 0.5 mg%o natrium
fluoride, and CH7 homeopathic solutions.

The animals for the experiments are descendants
from two kinds of maternal parents: pregnant females
(mothers) treated with 0.25 mg natrium fluoride and
pregnant females (mothers) treated with 0.5 mg natrium
fluoride, daily administered by gavage, during pregnancy
and lactation.

The experimental animals where classified in six
groups, males and females, compared with males and
females control.

The descendants are divided into Groups 1A, 1B,
1C, 2D, 2E, 2F, males and females. Groups 1A, 1B, 1C
are descendants from the mothers with 0.5 mg natrium
fluoride allopathic administration and Groups 2D, 2E, 2F
are descendants from the mothers with 0.25 mg natrium
fluoride allopathic administration.

The classification of experimental groups and the
doses administrated for every group are highlighted in
Table 1:

= Groups 1A and 2D — Homeopathic administration
by gavage with one channel micropipette of a CH7
dilution of a natrium fluoride solution;

= Groups 1B and 2E — Homeopathic administration
by gavage with one channel micropipette of a CH7
dilution of a natrium fluoride solution with allopathic
administration of 0.5 mg%o natrium fluoride ad libitum
(Group 1B), respectively of a CH7 dilution of a natrium
fluoride solution with allopathic administration of
0.25 mg%o natrium fluoride ad libitum (Group 2E),
males and females;

* Groups 1C and 2F — Allopathic administration of
0.5 mg%o natrium fluoride ad [libitum (Group 1C),
respectively allopathic administration of 0.25 mg%o
natrium fluoride ad libitum (Group 2F), males and females.

When mice reached the adulthood, they were selected
by randomization for euthanasia. For the histopathological
examination, the animals were killed by cervical
dislocation, the testes from every specimen selected for
the examination was taken and introduced in a 10%
formalin solution. The preparation of samples for optical
microscopy was realized with Hematoxylin—Eosin
staining [7].

Table 1 — The classification of experimental groups
by dosage

Groups (males

No. and females)

Dose of administered natrium fluoride

1. Control group None

Homeopathic administration by gavage
with one channel micropipette of a CH7
dilution of a natrium fluoride solution.
Homeopathic administration by gavage
with one channel micropipette of a CH7
dilution of a natrium fluoride solution with
allopathic administration of 0.5 mg%o
natrium fluoride ad libitum.

Allopathic administration of 0.5 mg%o
natrium fluoride ad libitum.

Homeopathic administration by gavage
with one channel micropipette of a CH7
dilution of a natrium fluoride solution.
Homeopathic administration by gavage
with one chanel micropipette of a CH7
dilution of a natrium fluoride solution with
allopathic administration of 0.25 mg%eo
natrium fluoride ad libitum.

Allopathic administration of 0.25 mg%o
natrium fluoride ad libitum.

2. Group 1A

3. Group 1B

4. Group 1C

5. Group 2D

6. Group 2E

7. Group 2F

=& Results

The results of histopathological examination of the
testicular tissues are classified by groups and dosage
(Table 2).

Table 2 — The aspect of testes revealed at the histo-
pathological examination for every group

No. Groups Pathological aspects

1. Control group Mature testes; seven germinative layers.

2. Group 1A Vacuolar dystrophy in seminal cells.
Active testes, six germinative layers,

3. Group 1B smaller cell nuclei; vacuolar dystrophy in
seminal cells.

4. Group 1C Vacuolar dyst_rophy in st_ammal cells; one
layer of cells in the seminal tubules.

5. Group 2D Vacuplar_dystrophy in seminal cells; variable
germinative layers (five, four, three).
Vacuolar dystrophy in seminal cells and

6. Group 2E  necrosis; vacuolar dystrophy in epithelial
cells of epididymis.
Vacuolar dystrophy in stromal cells;

7 Group 2F vacuolar dystrophy in epithelial cells of

epididymis; vacuolar dystrophy in seminal
tubules.

We observed vacuolar dystrophy in seminal cells for
the homeopathic dose and for the allopathic-homeopathic
dose descending from pregnant females with 0.5 mg
natrium fluoride daily administration by gavage. For the
allopathic dose for the same descendants, we found
vacuolar dystrophy in seminal cells and one layer of
cells in the seminal tubules. For the other groups,
descendants from the pregnant females with 0.25 mg
natrium fluoride daily administration by gavage, the
vacuolar dystrophy is also present and it is revealed in
the epithelial cells of epididymis and in seminal tubules.

The testis exists in the scrotum and presents
convoluted seminiferous tubules enclosed by the tunica
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albuginea. Tunica albuginea is a fibrous capsule of
connective tissue. The seminiferous tubules are lined by
seminiferous epithelium. The Sertoli cells are the
sustentacular cells located at the base of epithelium, at
regular intervals. Those cells have a large oval nuclei.
The spermatogonias are the least mature cells and they
are located at the base of the epithelium. The spermatozoa,
the most mature cells are released at the lumen. The
Leydig cells are the interstitial cells; those cells have
abundant eosinophilic cytoplasm and blood vessels and
the Leydig cells located in the interstitial space and also
the tunica albuginea at increasing detail (Figure 1).

The atrophic seminiferous tubules exhibit decreasing
number of seminal layers. The Leydig cells are dystrophic.
The basement membrane is not uniform. Decreasing
number of spermatozoa can be observed (Figure 2).

Diffuse atrophy of testicular tissue — only three
seminal layers in a few seminal tubules, the base
membrane is not uniform and the zone with the atrophy
is free of spermatozoa (Figure 3).

Atrophy with decreasing of seminal layers in the
seminal tubules is noticed, the spermatozoa are absent
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Figure 1 — Normal testicular tissue: control group. HE
staining, ob. x20.
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Figure 3 — Diffuse atrophy of testicular tissue. Seminal
tubules with reduced number of layers of seminal cells.
HE staining, ob. X10.

in the tubules, we can observe only spermatocytes and
spermatogonia (Figure 4).

We observed the absence of spermatozoa in the
center of a few seminal tubules, the Leydig cells are
decreasing and are dystrophic, and the base membrane
is not uniform (Figure 5). The layers of seminal cells are
present in diminishing number compared to the control
group.

Severe tissue destruction, with absence of seminal
layers and complete cessation of spermatogenesis was
highlighted in Figure 6.

Severe tissue destruction, with absence of seminal
layers also, no spermatozoa is present in the dystrophic
areas (Figure 7).

Severe tissue destruction, with decrease of number
of seminal layers has been revealed; no spermatozoa is
present in the dystrophic areas (Figure 8).

No mature spermatozoa in the lumen of the
seminiferous tubules were seen (Figure 9). In addition, a
disorganization of epithelium of seminiferous tubules
was observed.
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Figure 2 — Diffuse testicular atrophy. The decrease of
number of linea seminalis layers. HE staining, ob. x10.
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Figure 4 — Diffuse testicular atrophy. HE staining, ob.
x10.
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Figure 5 — Multifocal testicular atrophy. HE staining,
ob. x10.

Figure 7 — Diffuse testicular atrophy. HE staining, ob.
x10.

Figure 9 — Diffuse testicular atrophy. HE staining,
ob. x10.

& Discussion

The study aimed to the evaluation of histopatho-
logical changes following natrium fluoride administration,
at different dosages, both before birth until adulthood to
a population of mice NMRI type. The function of the
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Figure 6 — Focal testicular atrophy. HE staining, ob.
x10.

Figure 8 — Multifocal testicular atrophy. HE staining,
ob. x10.

studied organs is affected at different levels depending
on the dose administered.

The dystrophy observed for all doses could be
responsible for the altering the function of procreation.
The effect on the number of germinative layers of the
testicle revealed that this function could be altered at
different doses, but is more altered at the allopathic
dose. Even though we found alteration at the homeopathic
dose, we recommend supplementary studies in the field
of genetics and longevity.

Also, the placental influence of natrium fluoride could
be responsible for the main modifications observed at
the histopatological examination. It has been reported
that the administration of natrium fluoride in drinking
water at concentration of 2, 4, 6 ppm for six months to
male rats affected their fertility and reproductive system
[8]. Other researchers found that fluoride is unable to
induce genotoxicity in tested cell types (testis) [9].

The pathological aspect of testicular tissue following
the administration of fluoride at three types of doses
revealed that the influence on the development of the
gonads is very important for all doses administered.
Histological examination of the testicular tissue revealed
at the control group normal histological features such
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as mature testes and seven germinative layers. The
seminiferous tubules have a seminiferous epithelium.

The Sertoli cells, that are sustentacular cells, exists
at the base of the seminiferous epithelium at the regular
intervals — for the control group, feature not specific for
the experimental groups with different doses of natrium
fluoride.

The Leydig cells, interstitial cells located between
the seminiferous tubules, have for the control group
abundant eosinophilic cytoplasm. For the experimental
group, the Leydig cells have not so abundant eosinophilic
cytoplasm and only a few blood vessels.

In the mice treated with different doses of natrium
fluoride, we found different aspects of the testes from
the point of view of the histological modifications and
we can discuss about a real evidence of different kind of
injuries at that level. Some studies found that the
administration of fluoride has adverse effects on the
reproductive functions of male rabbits, and these effects
are more pronounced with the increasing duration of
exposure [10].

For the doses of 100, 200 and 300 ppm of sodium
fluoride in drinking water, for four to 10 weeks, some
researchers found that the fertility was significantly
reduced at all three concentrations by exposure to 10
weeks, but not for four weeks [11]. Also, it is found that
when drinking water is contaminated with natrium fluoride
exists some adverse effects on the male reproductive
system and these are associated with indicators of
oxidative stress [12]. Natrium fluoride could decreased
the activity levels of testicular steroidogenic marker
enzymes 3B-hydroxysteroid dehydrogenase (38-HSD) and
17B-hydroxysteroid dehydrogenase (178-HSD) indicating
decreased steroidogenesis and in turn spermatogenesis
in rats exposed to natrium fluoride [13].

The examination of the testes in the groups descending
from the pregnant females treated with 0.5 mg natrium
fluoride revealed at the homeopathic dose vacuolar
dystrophy in seminal cells.

For the allopathic-homeopathic dose, it is revealed
active testicles and only six germinative layers, smaller
cell nuclei and vacuolar dystrophy in seminal cells.

For the allopathic dose, the testes prelevated from
the mice descending from the pregnant females treated
with 0.5 mg natrium fluoride revealed vacuolar dystrophy
in seminal cells and only one layer of cells in the seminal
tubules. The effects on the testicular tissue are very
aggressive. We conclude that the function of procreation
is definitely affected. Some studies revealed at the dose
of 10 mg/kg body weight of natrium fluoride administered
to albino rats for 50 days, modifications on the structure
and metabolism of sperm. The sperm acrosomal hyalu-
ronidase and acrosin were reduced. Also, it was observed
that the spermatozoa suffers a process of deflagellation
and an activity of the enzymes more reduced than normal
[14].

The histopathological examination of testicular tissue
for the descendants from pregnant females with 0.25 mg
natrium fluoride daily administration by gavage revealed
for the group with homeopathic dose that the modifications
at this level consist in vacuolar dystrophy in seminal cells

and variable germinative layers [3—5]. Other researchers
found that the alterations in protein profile are more
significant in the testis that the cauda epididymis [15].

For the allopathic-homeopathic dose for the same
descendants, the histopathological aspects revealed
vacuolar dystrophy in seminal cells and necrosis and
vacuolar dystrophy in epithelial cells of epididymis.

For the allopathic dose for the mice with 0.25 mg%o
natrium fluoride, we found vacuolar dystrophy in stromal
cells and also vacuolar dystrophy in epithelial cells of
epididymis and vacuolar dystrophy in seminal tubules.

The dystrophic aspect of the testis is more important
in the group treated with the allopathic dose compared
to other doses, no depending on the allopathic dosage is
given: 0.25 mg or 0.5 mg natrium fluoride. It is important
to achieve more research in the field of genetics regarding
this type of substance administrated to humans.

Histopathological observation revealed some moderate
to severe changes (vacuolar dystrophy in seminal cells;
variable germinative layers [3—5]; vacuolar dystrophy in
seminal tubules) in the testicular tissue on mice at
different doses of natrium fluoride.

We observed severe injuries for the allopathic doses,
such as vacuolar dystrophy at seminal cells and seminal
tubules and with diminishing of germinative layer.

& Conclusions

The study indicates that at different doses of natrium
fluoride, the histopathological aspect of testicle on male
mice is modified and is characterized by vacuolar
dystrophy in seminal cells, vacuolar dystrophy in seminal
tubules and diminishing of germinative layer. We found
a disorganization of epithelium of seminal tubules, which
caused a complete absence of spermatogenesis in the
testis. The most important modification is observed at
the allopathic dose. The pathological analysis revealed
disruption of spermatogenic cells in the seminiferous
tubules. The consequence is the degeneration of
spermatozoa. Also, at the homeopathic dose, we found
alterations of the testicular tissue such as vacuolar
dystrophy in seminal cells. The same alterations were
found for the allopathic—-homeopathic dose. Multiple
pathological disorders discovered on males reproductive
organs when natrium fluoride is administered indicate
problems in the reproductive process and in to get
healthy descendants.
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