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The expression of sialylated molecules in parafollicular-cell
hyperplasia of the canine thyroid gland
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ABSTRACT: During the 18-year period (1974-1991), the lymphocytic thyroiditis with the finding of serum autoantibodies
against thyroglobulin was diagnosed in 180 Beagle dogs (92 males and 88 females). In 107 of them (56 males and 51 females),

hyperplasia of parafollicular cells was concurrently encountered. In further 11 cases (3 males and 8 females), solid cellular

structures were found in the thyroid parenchyma, in 4 females combined with unilocular or multilocular lymphoepithelial

cysts. Grimelius stain revealed the presence of parafollicular cells even at the periphery of cellular nests. Using the lectin

histochemistry with Maackia amurensis agglutinin (MAA), Sambucus nigra agglutinin (SNA) and Tritrichomonas mobilensis

lectin (TML), the presence of sialylated molecules was demonstrated in the cell membranes and perinuclear cytoplasmic regi-

ons of parafollicular cells that formed hyperplastic nodules or were interspersed in “solid cell nests”.
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INTRODUCTION

The C-cell hyperplasia in the context of Hashimoto’s
thyroiditis is a common phenomenon according to e.g.
Libbey et al. (1989) and LiVolsi (1990). Certain preponder-
ance of C-cell hyperplasia was indicated in findings of
Scheuba et al. (2000) in hyperthyroid human patients suf-
fering from Graves disease. Authors did not revealed any
dependence of this finding on the age or sex. On the other
hand, Martin-Lacave ef al. (1999) revealed the positive C-
cell hyperplasia-dependence on both age and sex in rats.
In addition, Vollenweider and Hedinger (1988) distin-
guished “solid cell nests” (SCN) deriving them from the
4th branchial pouch and classified their three subtypes.
In 80%, they described small round groups of elongated
cells with non-voluminous cytoplasm, organised in solid
epidermoid clusters. Solid nests composed of large polygo-
nal cells were encountered in 55% of cases; in 30%, cystic
structures were found in addition to these nests. The pic-
ture of SCN was found in 51% of Hashimoto’s thyroiditis
in humans. No cells positive for thyroglobulin or calcito-
nin were revealed. Parafollicular cells were often found
located at the periphery of SCN or even interspersed within
SCN. Most of SCN were surrounded by lymphocytes.
LiVolsi (1990) presented the frequency of SCN incidence
within healthy human thyroid glands as being 14 to 28%
(including a lymphocytic lining). Ozaki et al. (1991) revealed
similar findings. Beckner et al. (1990) did not recommend
using the term ,,SCN* because up to 55% of newborn cases
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contained cystic structures, and supposed the epithet
“ultimobranchial body (UBB) remnants”. According to
immunocytochemical features, Cameselle-Teijeiro et al.
(1994a) classified the main cells (non-committed
ultimobranchial cells) and C-cells proper within SNC, they
also described mixed thyroidal follicles in which lining
epidermoid cells were present. Cameselle-Teijeiro et al.
(1994b) as well as Michal et al. (1996) also emphasised the
enormous developmental potential of such cellular lines
and related it to histogenesis of thyroid tumours. Recently,
Watanabe et al. (1995) and Ryska et al. (1997) described
intrathyroidal lymphoepithelial cysts in detail, which they
derived from UBBs. Leblanc ez al. (1990) analysed the SCN
occurrence in dogs. They evaluated the thyroidal C-cell
complexes in beagles and found them containing follicu-
lar thyroglobulin-positive cells, calcitonin- and neurone
specific enolase-positive C-cells, somatostatin-positive
stellate or cuboidal cells, and cells without any above-
mentioned positive reaction. Lesions were featured with
voluminous cellular regions both inside the thyroid paren-
chyma and at its periphery. Authors compared these C-
cell complexes with SCN in humans and supposed them
to be possible precursors of the mixed thyroidal carcinoma
or medullar thyroidal carcinoma, described in dogs by
Patnaik and Lieberman (1991) and in humans by Martin et
al. (2000).

Tumours of Hiirthle cells in the thyroid gland were de-
scribed by Chetty (1990) who found them containing thy-
roglobulin and vimentin. He supposed the origin of these
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cells to be unclear. Tang et al. (1994) dealt with ultrastruc-
tural and immunocytochemical characteristics of the ca-
nine thyroidal oncocytoma.

Glycoconjugates expressed on cell membranes of differ-
entiating or transforming cells were supposed to play an
important role in their recognition, interactions, and func-
tional specialisation. Duprat et al. (1985) emphasized the
advantage of lectin histochemistry in visualisation of such
molecules. Nishiyama et al. (1996) described the expres-
sion of polysialylated contact molecules on the cell mem-
brane in parafollicular cells especially in the period of their
migration from the ultimobranchial bodies into the thyroid
parenchyma. The role of the time-specific sialylation of
glycoconjugates, i.e. the dynamical control during devel-
opment, migration or regeneration of cell populations was
stressed by Phillips et al. (1997). Ding et al. (1997) sup-
posed the expression of the surface sialylated molecules
as a sign of the higher proliferative activity and malig-
nancy.

Therefore we decided to find out whether sialylated
molecules were expressed in the cytoplasm or on the sur-
face of parafollicular cells in their hyperplasia that had been
revealed as a concurrent finding in spontaneous autoim-
mune lymphocytic thyroiditis (LT), not depending on its
degree, in a Beagle dog breeding colony (Vajner, 1997,
Vajner et al., 1997).

MATERIAL AND METHODS

Animals were autopsied and histologically examined at
the Department of Pathology of the Research Institute for
Pharmacy and Biochemistry at Rosice nad Labem. They
served either as experimental animals for various drug
safety-evaluating studies or came as old animals from the
breeding colony. Investigated dogs belonged to the 180-
member group (92 males and 88 females) in which we found
the spontaneous lymphocytic thyroiditis (Vajner, 1997,
Vajner et al., 1997).

Formalin-fixed thyroid glands were routinely paraffin-
embedded and cut at 4-5 pum. Slides were stained with
haematoxylin-erythrosin (HE), with the combined Alcian
Blue (pH 2.5)-PAS-method (AB-PAS), and with the method
for argyrophil cells after Grimelius (Grimelius, 1968).

Sata’s modification (Sata et al., 1990) of lectin histochem-
istry with digoxigenin-labelled Maackia amurensis agglu-
tinin (MAA) and Sambucus nigra agglutinin (SNA)
(Boehringer Mannheim Biochemica, Mannheim, Germany)
was performed as well. Reaction of Tritrichomonas
mobilensis lectin (TML) (Calbiochem, La Jolla, USA) was
visualised using primary anti-TML monoclonal antibody
(Calbiochem, La Jolla, USA), secondary rabbit antibody
against the whole molecule of mouse IgG labelled with al-
kaline phosphatase (Sigma-Aldrich Chemie, Deisenhofen,
Germany), and the X-phosphate-nitroblue tetrazolium sys-
tem (Vajner et al., 2000). As the alternative method,

biotinylated TML (a gift of Dr. Babal) was used. Its binding
was visualised using streptavidine — horseradish pero-
xidase — diaminobenzidine — hydrogen peroxide system.

RESULTS

Hyperplasia of the parafollicular cells was encountered
in 107 cases (59.4%), in 56 males (60.9%) and 51 females
(58.0%). The lesion involved the thyroid parenchyma in
various range, from isolated foci or nodules (Figure 1) to
the diffuse involvement filling almost the whole section
of alobe. Signs of the expansive growth or capsule forma-
tion as well as the invasive affection of follicles were never
seen. Hyperplastic areas were composed of cells with pale
eosinophilic abundant cytoplasm and rather eccentrically
located round nuclei. Both PAS-reaction and AB-staining
were negative in these cells. Granules contained in their
cytoplasm were impregnated after Grimelius (Figure 2).
Their cell membranes and/or cytoplasmic perinuclear com-
partments reacted positively to lectins MAA and TML
(Figure 3). Reaction of SNA was not identified. C-cells in
non-hyperplastic areas did not reveal any reaction to
lectins used.

In further 11 cases (6.1%), 3 males (3.3%) and 8 females
(9.1%), solid cell nests were encountered in the thyroid
parenchyma. These nests were composed of compactly
arranged, large round pale eosinophilic elements with
round voluminous nuclei. Such cells did not react posi-
tively to any of the above-mentioned methods. On the
contrary, individual elements reacting identically to para-
follicular cells of hyperplastic areas were found rarely in-
terspersed within solid cell nests or at their periphery
(Figures 4, 5, and 6). In 4 females of this group, solid cell
nests neighboured solitary or multilocular cysts (Figure 7),
lined with squamous stratified non-keratinized epithelium,
very often revealing mitoses in its basal layer. Somewhere,
this epithelium transitioned in the simple columnar ciliated
epithelium with goblet cells. Mucous granules of goblet
cells revealed the positive reaction to both AB-PAS meth-
od and the lectins used. Non-conspicuous marginal lym-
phocytic infiltration and/or slightly increased number of
fibroblasts were usually found surrounding the structures.
Grimelius stain identified rare parafollicular cells at the
periphery of these cysts.

DISCUSSION

Parafollicular cell-hyperplasia was the finding encoun-
tered in dogs concurrently with lymphocytic thyroiditis
independent on its degree. Mawdesley-Thomas and Jolly
(1967), however, suggested its dependence on the higher
degrees of the thyroid involvement. Libbey et al. (1989)
and LiVolsi (1990) held parafollicular cell-hyperplasia in
humans for a common phenomenon as well. Our findings
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Figure 3. C-cell complex. Biotinylated Tritrichomonas mobilensis
lectin-reaction. Enlarged 100 times

of this lesion, both previous (Vajner ef al., 1997) and re-
cent, in almost 60% of animals suffering from lymphocytic
thyroiditis supported this opinion. The dependence on sex
seemed to be improbable in accordance to findings in
humans (Scheuba et al., 2000).

Solid cell nests might be also held as a common phe-
nomenon, sex-independent as well; the picture was iden-
tical in both humans and dogs (Vollenweider and Hedinger,
1988; LiVolsi, 1990; Beckner et al., 1990; Leblanc et al.,
1990; Ozaki et al., 1991). On the contrary to findings in
humans, the incidence frequency was found lower in our
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Figure 4. Solid cell nest. Grimelius stain. Enlarged 40 times

study. The composition of lesions matched very well with
those described by Leblanc et al. (1990) and Cameselle-
Teijeiro et al. (1994a). Cystic lesions were found identical
with findings of Watanabe et al. (1995) and Ryska et al.
(1997).

Dogs could thus serve as a suitable model for such le-
sions in humans.

According to findings of Duprat ez al. (1985), Nishiyama
etal. (1996), Phillips et al. (1997), and Ding et al. (1997),
the expression of the sialylated molecules in the para-fol-
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Figure 5. Solid cell nest. Maackia amurensis agglutinin-reaction. En-
larged 40 times

Figure 7. Lymphoepitelial cyst. Haematoxylin-erythrosin. En-
larged 10 times

licular cells found within the described lesions could indi-
cate their reversal to the less-differentiated developmen-
tal stage, in spite of the fact that in our recent study no
cases of thyroid neoplasms were encountered. TML-posi-
tive reaction revealed sialic acid regardless to its binding to
the acceptor sugars. MAA-positive and SNA-non-posi-
tive reactions indicated that the terminal sialylation in the
linkage a(2-3) to galactose prevailed.

Figure 6. Solid cell nest. Biotinylated Tritrichomonas mobilensis
lectin-reaction. Enlarged 100 times
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