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ABSTRACT

The aim of this work was to analyze the morphology and morphometry of myelin
sheath of canine spinal cord. Twenty indefinite-breed adult dogs were used; ten hygid
dogs, with negative serology for toxoplasmosis, were used as control group (group 1)
and ten dogs nonsymptomatic but seropositive for toxoplasmosis were used as group 2.
The morphologic analysis pointed no differences between the groups. In the
morphometric study, axonal myelin sheath thickness was evaluated. The results were
statistically analyzed by Student’s t test and no statistic difference was observed for
canine myelin sheath thickness between the groups studied.
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INTRODUCTION

Inflammatory diseases of Central Nervous System (CNS) are important causes
of neurologic disorders in dogs. Many of them are caused by infectious agents, such as
Canine Distemper Virus (CDV), rabies, protozoa, fungi, as well as those of unknown
origin (MORETTI et al., 2002).

Canine neurologic diseases caused by protozoa are uncommon (HASS et al.,
1989; THOMAS, 1998). Encephalitis caused by these agents, in dogs, most often are
caused by Toxoplasma gondii (T. gondii) and Neospora caninum (PAIXAQO; SANTOS,
2004).

NERVOUS TISSUE

The nervous tissue has, basically, two kinds of cells, neurons and glial cells or
neuroglia (ROSS et al.,, 1995; CHRISMAN, 1997; GEORGE; CASTRO, 1998;
MACHADO, 2002; JUNQUEIRA ; CARNEIRO, 2008).

Most of the neurons posses an axon, which is a long and slender projection
originated in the cell body or in a main dendrite, in a region named hillock and it has
almost no chromidial substance. (GEORGE; CASTRO, 1998; MACHADO, 2002,
JUNQUEIRA; CARNEIRO, 2008). The axon presents variable length, depending on
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the kind of neuron, and it might have, in human species, from some millimeters to more
than one meter (MACHADO, 2002; JUNQUEIRA; CARNEIRO, 2008).
According to Zhang et al. (1995) there is a reduction in number and size of

axons due to aging process.

CANINE TOXOPLASMOSIS

Since it was described in 1910 by Mello in Italy (VIDOTTO, 1992) and by
Carini (1911) in Brazil, life cycle and different modes of transmission have been
extensively discussed in veterinarian literature (HASS et al, 1989; LAPPIN, 2004).
Dogs are considered very receptive animals for this zoonosis, probably, due to their
carnivorous eating habit, what facilitates the ingestion of tissues contaminated by cysts
and the contact with sporulated oocysts in contaminated soil. (GERMANO, 1985).

The infection has been noticed in cats and dogs in many countries, what
demonstrates its cosmopolitan feature. Severe and fatal cases have been reported,
although clinical manifestations are uncommon due to the efficiency of T. gondii as a
intrecellular parasite (DUBEY; BEATTLE, 1988; HASS et al., 1989; LINDSAY, 1990;
GUIMARAES et al., 1992; PAIXAO; SANTOS, 2004).

Ataxia, convulsions, tremors, cranial nerve disorders, progressive paresis and
paralysis are the most common manifestations of nervous toxoplasmosis (AVERILL,;
LAHUNTA, 1971; NESBIT et al., 1981; SUTER et al., 1984; BRAUND et al., 1988;
DAVIDSON, 2000; LAPPIN, 2004).

Uncolored, necrosed areas and areas with cerebellar atrophy were observed in
CNS macroscopically (DUBEY; LAPPIN, 1998).

The most common histopathological alterations in the CNS are characterized by
non suppurative meningoencephalomyelitis associated with vasculitis, necrosis, malacia
and gliosis with possible involvement of peripheral nerves (DUBEY; BEATTLE, 1988;
DUBEY; LAPPIN, 1998; GIRALDI et al., 2002).

It is known that important histopathological changes are observed in the CNS
with clinical toxoplasmosis, so this study aimed to analyze the occurrence of early
changes in spinal cord neuroglia structures of apparently healthy dogs, but with high
serological reactivity to toxoplasmosis, in order to better investigate and document the

possible histological changes.
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MATERIAL AND METHODS
Animals

For the proposed objectives, twenty indefinite-breed adult dogs weighing from 7
to 15 kg were used, being ten healthy, with negative serology for toxoplasmosis, used as
control group (group 1) and ten nonsymptomatic dogs, with levels of reactivity for T.
gondii above 8, detected through indirect immunoenzymatic assay (ELISA), used as

reagent group (group 2).
Experimental procedure

The serology for T. gondii was performed in Department of Veterinarian
Pathology of FCAVJ-UNESP, by indirect immunoenzymatic assay (ELISA), method
developed and standardized by the Department itself, with the technique described by
Domingues et al. (1998). The reactivity of serums was analyzed according to ELISA
levels (from 0 to 9) and the animals used in this study were those that presented

reactivity 8 or 9.

After the formation of groups 1 and 2, fragments of spinal cord corresponding
to cervical, thoracic and lumbar area were collected and fixed in Bouin’s solution during
24 hours and processed, as usual, to be included in paraffin.

After microtomy, at interval of 100um, histological sections, of 5um thickness,
were stained with hematoxylin-eosin (HE) and Masson's trichrome (MT) techniques.
Slices of 15um thickness were stained by silver impregnation because this technique is
chosen to better identify microglia and oligodendrocytes. All three techniques were
performed according to Tolosa (2003).

The glial fibrillary acidic protein (GFAP), subunit of the intermediary filaments
of the cellular cytoskeleton, exists in the cytoplasm of astrocytes.
Immunohistochemistry using primary antibody anti-GFAP is generally chosen to
identify astrocytes in the CNS. Slices of 5um thickness were stained by the
immunohistochemistry PAP (peroxidase antiperoxidase) technique using the primary
antibody anti-GFAP, according to Lemos and Alessi (1999). The glass slides were
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examined by light microscopy to verify the morphology of structures and were
photographed using a photo microscope model Olympus BX50.

The thickness and morphometry of myelin sheath were analyzed. The
measurement, in pum, was done using the image analysis software, Image Pro-plus,

joined to a binocular microscope, both by Carl Zeiss.

Statistic Analysis
The results were statistically analyzed by Student’s t test at 5% probability level
(p<0.05), using Statistic Analysis Software SAS.

RESULTS

Morphologic results

The transverse cut of the White matter from spinal cord revealed axons with
different calibers, involved by myelin sheath, which thickness varied proportionally
according to the axon diameter. This complex was evidenced with negative image,
because the lipidic components were extracted during the histological routine and only
the vestiges of protein web remained, giving to the myelin sheath a circular aspect (Fig.
01). No morphological differences were observed between the groups in the studied

segments.
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Figure 01 — Axons (arrows) photomicrographies, with different calibers, involved by
myelin sheath (arrow head) of control group (group 1) and toxoplasmosis seropositive

group (group 2), from cervical (CR), thoracic (TR) and lumbar (LR) regions:
A) CR (group 1, TM,40X). B) CR (group 2, TM,40X). C) TR (group 1, TM,40X).

D) TR (group 2, TM,40X). E) LR (group 1, TM,40X). F) LR (group 2, TM, 40X).

Morphometric Results

Table 1 — Average values (um) of myelin sheath thickness of axons of control animals

(group 1) and seropositive animals (group 2), in cervical, thoracic and lumbar areas of
spinal cord.
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MYELIN SHEATH THICKNESS

CERVICAL THORACIC LUMBAR
GROUP1 |5,72+1,93a 6,53+2,41 a 7,41+3,18 a
GROUP2 |5,71+195a 6,76+2,24 a 8,04+2,78 a

Same letters in same column are not different by Student’s t test (p>0.05).

No significant difference (p>0.05) between the groups was observed. The
highest average values were found in lumbar area and the lowest in cervical area. (table
01).

DISCUSSION

In this study about morphologic characteristics of myelin sheath and axon, in
transverse cut, no differences were noticed in these structures in animals of group 2
when they were compared to the dogs in group 1.

Comparing the evidences of this research with the ones mentioned in literature
by Di Fiori et al. (1982), Young and Heath (2001), Junqueira and Carneiro (2008), there
are similarities among the descriptions of these morphologic characteristics. These
authors also report that, in transverse cut of white matter of spinal cord, the axon
presented different calibers, involved by myelin sheath, a lipoprotein complex, which
thickness is proportional to the axon diameter.

As for the average value found in myelin sheath of axons from white matter, it
was confirmed that, in the lumbar area, the biggest axons occurred in both experimental
groups and, consequently, the highest average value for the myelin sheath, which is
proportional to the axon diameter.

So, based on Chrisman (1997), Molenaar et al. (1997) and Carvalho et al.
(2006), we presume that, probably, in this segment, it is necessary rapid nerve impulse
conduction (saltatory conduction), starting the muscle twitch and creating moving

force, which is indispensable for body displacement.
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No significant differences were observed in the myelin sheath thickness of
studied areas, between the groups, what indicates that the dogs of group 2 didn’t present

changes in myelin sheath when compared to the dogs of groupl.

CONCLUSION

The morphologic and morphometric results indicate that there weren’t any
changes in myelin sheath and axon of animals belonging to group 2 when they were
compared to the dogs belonging to group 1, in that occasion, what allow us to conclude
that the characteristics of these structures agree with those described in classic literature.
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