180

Roczniki Akademii Medycznej w Bia³ymstoku · Vol. 49, 2004 Suppl. 1, Proceedings · Annales Academiae Medicae Bialostocensis

Ultrastructural study of the mitochondria in the
submandibular gland, the pancreas and the liver of young
rats, exposed to NaF in drinking water
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Abstract
The aim of the experiment was to determine the effect of
fluoride on ultrastructural changes in the submandibular gland,
the pancreas and the liver. The experimental rats received fluoride in aqueous solutions of sodium fluoride at concentrations of
10.6 NaF/dm3 and 32.0 NaF/dm3. In the ultrastructural examination, mitochondria were most damaged.
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Introduction
Fluorine, most frequently found in the form of fluorides,
shows a high biological activity. Due to its affinity to magnesium and calcium ions, it can affect the activity of many
enzymes, mainly oxydoreductases, transferases, hydrolases,
enzymes of Krebs cycle, ATP production, protein synthesis, thus
disturbing metabolism in the internal organs [1, 2, 3]. In dentistry, it is used in endogenous caries prophylaxis [4]. The aim
of the experiment was to examine the effect of fluoride on the
mitochondria in the submandibular gland, the pancreas and the
liver of young rats, depending on the dose and the administration period. NaF is well soluble in water and easily absorbable
in the alimentary tract.

Material and Method
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The material for analysis included submandibular glands,
pancreases and livers of 90 rats, aged 14, 30 and 90 days, whose
mothers, from conception and later with the offspring, received
drinking water, containing NaF at the following concentrations:
10.6mg NaF/dm3 (group I - optimum dose) and 32.0 mg
NaF/dm3 (group II - superoptimum dose). The animals were
exposed to fluoride up to 90 days of life. The experiment was
terminated on day 120. The tissue material was collected and
prepared for ultrastructural analysis, following the generally
accepted rules [5].

Results and Discussion
Ultrastructural examinations revealed most pronounced
changes in the cell mitochondria. The action of fluoride ions
caused alterations in the size and shape of the mitochondria mitochondrial crests were blurred and the membranes showed
features of damage. In experimental Group I, the ultrastructural picture was similar to that, observed in the control
group, what may suggest a slight effect of fluoride ions at
concentration accepted as optimal. In hepatocytes of 14 and
30 days old rats, only few mitochondria were changed in
shape and revealed a condensed mitochondrial matrix. Pronounced alterations in the cells were observed in experimental Group II, in which NaF was administered at a concentration three times higher than that in Group I. The most intensified ultrastructural changes were noted in the submandibular
glands, the pancreases and the livers of 30 days old rats in
Group II. In 30 days old animals in Group II, the changes were
markedly enhanced (Fig. 1, Fig. 2). The mitochondria were
polymorphic, with condensed matrix and blurred internal
structure. After termination of NaF administration, in the
hepatocytes of 120 days old rats the mitochondria were still
polymorphic. In the acinar cells of the submandibular gland,
evident changes appeared in Group II, growing in intensity
with the age and the time of exposure to NaF. In the cells of
the submandibular glands of 30 days old rats, swollen mito-
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Figure 1. Rat hepatocyte. Round cell
nucleus (N), round mitochondria (M),
rough endoplasmic reticulum (RER),
glycogen granules (GLY), control group,
30 days, x 4400.

Figure 2. Cell nucleus of hepatocyte (N),
with plicated membrane, polymorphic
mitochondria (M), shortened and irregular
RER channels, activated Golgi apparatus
(GA), Group II, 30 days, x 4400

Figure 4. Pancreatic acinar cell, polymorphic mitochondria with
condensed matrix (M), large focus of RER degranulation,
Group II, 30 days, x 7000.

Figure 3. Fragment of acinar cell of the
submandibular gland with damaged mitochondria (M), well-developed Golgi apparatus (G), blending secretory granules
(*),Group II, 30 days, x 12000.

natrium fluoride on the examined organs of experimental animals, convergent in its biological effects with other toxic
agents.

Conclusions
1.
Chronic application of a superoptimum NaF dose
induces ultrastructural changes in the cells of the submandibular
gland, the pancreas and the liver of young rats.
2.
The mitochondria are the most damaged organelles in
the cells of examined organs.
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