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Summary: In the present case, neuronal lipofuscinosis was determined in a three-year-old female hair goat. The sys-
temic necropsy was performed. Tissue sections were stained with hematoxylin and eosin (HE), periodic acid schiff
stain (PAS), Schmorl’s and long Ziehl-Neelsen (ZN) methods for lipofuscin; Turnbull’s blue method for hemosiderin and
melanin removal method Il for melanin. Unstained deparaffinized sections were examined microscopically for fluores-
cence in transmitted ultraviolet light. In addition, samples of pons and medulla oblongata were collected and processed
for transmission electron microscopy investigations. Macroscopically, the meninges were opaque and the cerebral
hemispheres had firm consistency. Microscopically, pigment granules in varying intensity were observed in the cytop-
lasm of the neurons of the pons and medulla oblongata. Red or yellowish-brown grannules were usually seen in peri-
nuclear localization, and filled all cytoplasm of some neurons. Moreover, meningeal and perineuronal edema, perivas-
cular hemorrhage and neuronal degeneration were prominent histopatologic findings. The granules were positively
stained with PAS, Schmorl’s and long ZN methods, but negatively stained with Turnbull’'s blue method and melanin
removal method Il. Pigments found in all affected neurons were brightly autofluorescent. Electron microscopy also
confirmed that the pigment granules were lipofuscin.
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Bir Kil Kegisinde Noronal Lipofusinozis

Ozet: Bu olgu raporunda, (g yasli, disi bir kil kegisinde gériilen néronal lipofusinozisin tanimlanmasi amaglandi.
Keginin sistemik nekropsisi yapildiktan sonra alinan doku 6rneklerinin kesitleri; lipofusin pigmenti icin hematoksilen-
eozin (HE), periodic acid-schiff (PAS), Schmorl’s ve long Ziehl-Neelsen (ZN) boyama yontemleri ile; hemosiderin igin
Turnbull blue ve melanin igin melanin removal method Il yontemleri ile boyandiktan sonra isik mikroskobunda deger-
lendirildi. Herhangi bir histokimyasal uygulama gérmemis preparatlar direkt olarak floresan mikroskopta; ayrica pons ve
medulla oblongata’dan alinan doku Ornekleri elektron mikroskopta incelendi. Makroskobik incelemede, meninksler
matlagsmis ve serebral hemisferler hafif sert kivamli idi. Mikroskobik incelemede, pons ve medulla oblongata’da bulun-
an noéronlarin sitoplazmalarinda degisen yogunluklarda kirmizi ya da sari-kahve renkli pigment grandilleri gértldi. Bu
granuller siklikla perintklear yerlesimli olup, bazi néronlarda sitoplazmanin tamamini doldurmustu. Pigment birikimi ile
birlikte meningeal ve perinéronal 6dem, perivaskiiler kanama ve noéron dejenerasyonu belirlendi. PAS, Schmorl’s ve
Long ZN boyama yontemleri ile pozitif; Turnbull blue ve melanin removal method Il boyama ydntemleri ile negatif bo-
yanma 06zelligi gosteren pigment grandllerinin tamami, floresan mikroskoptaki direkt incelemede floresan pozitif yan-
simalar verdi. Elektron mikroskobik incelemede de bu pigment grandllerinin lipofusin pigmenti oldugu dogrulandi.
Anahtar kelimeler: Néronal lipofusinozis, patoloji, elektron mikroskopi, kegi

Introduction and heart (Glees and Hasan, 1976; Cheville, 1983;
Huxtable et al., 1987). It is not destroyed by the cell's
Lipofuscin is primarily composed of cross-linked pro- proteolytic system, nor can it be removed from the
tein residues and is known as age related pigment cell by exocytosis. One of the most important featu-
due to lipid destruction in cell membranes with accu- res of lipofuscin is autofluorescence character in uns-
mulation occurs as a result of long-term and continu- tained sections by fluorescent microscope (Cheville,
ous autoxidation of unsaturated lipid precursors. This 1983). In light microscopic examinations, lipofuscin
pigment shows intralysosomal, perinuclear location pigment shows irregular granular structures in colors
and accumulates in cells and OrganS with h|gh meta- ranging from go|den ye”ow to dark brown in Hema-
bolic activity such as neurons, all muscle types, liver toxylin and eosin (HE) stain (Carson and Hladik,
2009). In ultrastructural studies, it is seen as granules
Gelis Tarihi/Submission Date :10.04.2020 filled with vacuoles and lipid globules (Glees and
Kabul Tarihi/Accepted Date  : 02.06.2020 Hasan, 1976; Cheville, 1983; Culling et al., 1985).

*This case report was presented as a poster at the “6. National
Congress of Pathology” in Aydin-TURKEY.
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Kegilerde lipofusinozis...

In this case report, neuronal lipofuscinosis was firstly
identified with pathological and electron microscopic
findings in a hair goat (Capra hircus).

Case

A three-year-old, female, hair goat was presented to
pathology laboratory for necropsy. The systemic ne-
cropsy of animal was performed. Tissue samples
taken after necropsy were fixed in 10% buffered for-
malin, processed routinely and embedded in paraffin
wax. Sections were cut at 5-6 um thickness and stai-
ned with hematoxylin and eosin (HE). The selected
sections were stained by the periodic acid schiff stain
(PAS), Schmorl’s, Oil Red O, Sudan Black B and
long Ziehl-Neelsen (ZN) methods for lipofuscin; Turn-
bull's blue method for hemosiderin and melanin re-
moval method Il for melanin (Luna, 1968; Culling et
al., 1985; Carson and Hladik, 2009). Unstained depa-
raffinized sections were examined microscopically for
fluorescence in transmitted ultraviolet light (Olympus
U-LH100-3). Samples of pons and medulla oblongata
taken in 1 mm also collected and processed for trans-
mission electron microscopy investigations. These
tissue samples were fixed for 48 hours in a mixture of
5% gluteraldehyde and paraformaldehyde buffered
with cacodilate. Then, it was washed with 1% M ca-
codilate buffer (pH 7.4) and post-fixed in 2% osmium
tetraoxide. After being dehydrated in graded alcohols
and passed through propylene oxide, it was blocked
with Epon 812. Thin sections were stained with tolui-
dine blue, and the areas selected from these sections
were examined with Carl-Zeiss Em 9 S electron
microscope after staining with uranyl acetate and
lead citrate (Culling et al., 1985).

In the anamnesis, it was reported that the animal had
difficulty in walking, and sometimes it could not dis-
place. In addition, it was stated that tremors and con-
vulsions, which started mildly, continued increasingly
after a while. Macroscopically, the goat was in poor
condition. The meninges were opaque and the cereb-
ral hemispheres had firm consistency. No macrosco-
pic findings were found in the visceral organs. How-
ever, it was noticed that tissues had a gelatinous
appearance. In the histopathological examination, the
light pink pigment granules in varying intensity and 2-
10 ym in size were observed in the cytoplasm of all
neurons of pons and medulla oblongata (Figure 1A).
These pigment granules were usually located perinu-
clearly, and they filled the entire cytoplasm in some
neurons. Meningeal and perineuronal edema, peri-
vascular hemorrhage and neuronal degeneration
were prominent histopathologic findings together with
pigment accumulation.

The pigment granules were stained positively with
PAS (Figure 1B), Oil Red O, Sudan Black B,
Schmorl’s and long ZN staining methods, while they
were negatively stained with Turnbull’'s blue method
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and melanin removal method Il. All of the pigment
granules which showed negative staining with other
staining methods gave fluorescent positive reflections
in direct examination under fluorescent microscope
(Figure 1C). In the electron microscopic examination,
pigment granules were localized in the pericarial cy-
toplasm of neurons and seen as irregularly shaped
electron-dense structures ranging in size from 0.5 to
2.5 ym. Some of these structures were in the form of
lobules or lamellae containing various sized vacu-
oles, while some of them were in the thin granular
form surrounded by a membrane (Figure 1D).
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Figure 1. Neuronal lipofuscinosis. A. Light pink pig-
ment granules in the cytoplasm of neurons (arrows),
pons, H&E, Bar = 30 um B. Pigment granules in the
cytoplasm of neurons, pons (arrows), PAS, Bar = 30
um C. Fluorescent positive reflections under fluores-
cent microscope (arrows), Bar = 30 ym D. Electron-
dense lipofuscin granules (arrow), electron micro-
scope Ax 16000, Bx20000

Discussion and Conclusion

Lipofuscin pigment accumulates in different post mi-
totic cells like neurons and causes some neurologic
disorders due to cellular dysfunction and degenera-
tion (Baghban et al., 2013). Although neuronal lipo-
fuscinosis has been identified in many animal species
such as horses, cattle, cats and sheep (Huxtable et
al., 1987; Jolly et al., 2002; Birincioglu et al., 2005;
Baghban et al., 2013), no literature information has
been available regarding the occurrence in hair go-
ats. Here, we report, to the best of our knowledge,
the first case of neuronal lipofuscinosis in a hair goat.

Congenital enzyme deficiencies, toxicities, severe
nutritional disorders, vitamin E deficiency, starvation
due to cancer or radiation therapy and aging can be
considered as the causes of accumulation of lipofus-
cin pigment (Huxtable et al., 1987; Birincioglu et al.,
2005; Wohlsein et al., 2013). In this presented case,
it was thought that it may be related to both age of
the animal and the long-term nutritional disorder in
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relation to the cause of the lipofuscin pigment defined
only in the central nervous system. The anamnesis
and gelatinous changes observed in the adipose tis-
sue of other organs were supported this view.

Neuronal seroid lipofuscinosis should be considered
in the differential diagnosis of neuronal lipofuscinosis.
It is reported that histochemical stainings and elect-
ron microscopic examinations are the most common
methods for distinguishing these two pigments
(Culling et al., 1985; Nardocci and Cardona, 1998;
Tammen et al., 2001; Jolly et al., 2002). Although
lipofuscin pigment shows positive staining with PAS,
Schmorl's, Oil Red O, Sudan Black B, Long ZN stai-
ning methods; seroid lipofuscin pigment shows nega-
tive staining with Schmorl's staining method (Culling
et al., 1985; Carson and Hladik, 2009; Birincioglu et
al.,, 2012). In this report, the pigment granules were
stained positively with PAS, Oil Red O, Sudan Black
B, Schmorl’s and long ZN staining methods. Even
though electron microscopic examinations show the
characteristic “fingerprint” lamellar structure in the
lysosomes for seroid-lipofuscin pigment (Nardocci
and Cardona, 1998), in this case, the pigment was
seen in a vacuolar and lobular structure for lipofuscin
pigment as reported in the literature (Glees and Ha-
san, 1976; Jolly et al., 1995). Moreover, negative
staining was seen with Turnbull’'s blue method for
hemosiderin and melanin removal method Il for mela-
nin.

Lipofuscin pigment accumulates cytoplasmically in
cells of many organs and tissues such as central
nervous system, liver, heart, kidney and intestines.
This accumulation has been reported to be a yellow-
brown color by many researchers in HE staining
(Culling et al., 1985; Huxtable et al., 1987; Jolly et al.,
2002; Birincioglu et al., 2005; Carson and Hladik,
2009). In a case report, this pigment is stained slight
eosinophilic and pale in HE method (Baghban et al.,
2013). In this case, the pigment granules were stai-
ned strongly eosinophilic. This was thought to be
related to the density of metals such as iron, copper,
zinc, manganese and calcium bound to iron-binding
proteins in the structure of the lipofuscin pigment
(Jung et al., 2007).

In conclusion, in this case report, neuronal lipofusci-
nosis was identified with pathological and electron
microscopic findings in a three-year-old hair goat.
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