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Abstract: Neuronal abiotrophy is an inherited premature degeneration of neurons due to 
an abnormality of the cell metabolism, which often begins in the first months of life. Onset 
of signs is progressive and occurs weeks or even years later. The aim of the work was to 
describe 2 cases of canine abiotrophy in mixed breed littermates. Two 45-day-old male and 
female puppies from a litter of four were examined due to muscle tremors and ataxia. Affected 
puppies exhibited ataxia, wide based stance, loss of balance, vocalization and head tilt to 
the left side. Postural reactions were slowed down and there was loss of menance response. 
When inability to stand worsened, euthanasia and necropsy were performed. Samples were 
collected for histopathological studies. Number of Purkinje cells was calculated by means of 
morphometric analysis. Lectinhistochemistry was performed in affected and normal tissues. 
Reduction in cerebellar size was observed. Comparing to control tissues, a marked decrease 
in Purkinje cells was found. They were eosinophilic and swollen. Differences in cellular count 
(normal/death) in normal and affected cerebellum were significant. None of the lectins tested 
showed affinity for cytoplasmic components. Differential diagnoses were excluded owing to 
course, clinical, pathological, image analysis and lectinhistochemical findings. 
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Abiotrofia cerebelar cortical en dos 
caninos mestizos hermanos

Resumen: La abiotrofia neuronal es una degeneración prematura de neuronas debida a una anoma-
lía hereditaria del metabolismo celular, que comienza en los primeros meses de vida. La aparición 
de los signos ocurre semanas o incluso años más tarde, y el déficit es progresivo. El objetivo del 
trabajo fue describir 2 casos de abiotrofia en caninos hermanos mestizos. Un macho y una hembra 
de 45 días de una camada de 4 fueron examinados debido a temblores y ataxia de los 4 miembros. 
Los cachorros enfermos exhibían ampliación de la base de sustentación, pérdida del equilibrio, 
vocalización, inclinación de la cabeza hacia la izquierda, reacciones posturales enlentecidas y re-
spuesta a la amenaza disminuída. Cuando fueron incapaces de mantenerse en estación se llevaron 
a cabo la eutanasia e inmediata necropsia. Se tomaron muestras para estudios histopatológico. Los 
análisis morfométrico (número de células de Purkinje) y lectinhistoquímico se llevaron a cabo en 
tejidos afectados y en un control normal. Se observó reducción del tamaño cerebelar y significativa 
disminución del número de células de Purkinje, que se observaron tumefactas y eosinófilas. Las 
lectinas no mostraron afinidad por componentes citoplasmáticos. Los diagnósticos diferenciales 
fueron excluidos debido al curso, examen clínico y análisis histopatológico, lectinhistoquímico y 
de imágenes.
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Puppies Alive cells Dead cells p value (a) 

Abiotrophy 83 (41.50) 117 (58.50) 0.1079  

Normal 160 (80.00) 40 (20.00) 0.0015 * 

p value (b) 0.0028 * 0.0076 *  

 

 
Puppies Alive cells Dead cells Total count p value (a) 

Abiotrophy 6 (42.86) 8 (57.14) 14 0.0989 

Normal 14 (82.35) 3 (17.65)  17 0.0004 * 

p value (b) 0.0002 * 0.0138 *   

Introduction 
“Abiotrophy” means lack of a life-sustaining 

factor, but it does not refer to the specific nature 
of the metabolic disturbance. Neuronal abiotro-
phy is a primary premature degeneration of neu-
rons (1, 2). This disorder is due to an intrinsic 
inherited development abnormality of the cell 
metabolism causing its death (3). 

 Channelopaties followed by excytotoxicity 
and apoptosis of neurons has been suggested as 
a mechanism of disease (4). Nucleotide repeats, 
an aberration causing spinocerebellar ataxias 
in humans, might be involved in abiotrophy (5). 
Nevertheless, the pathogenesis remains obscure 
(1, 2). 

Examples of human abiotrophic diseases 
(Alzheimer and Parkinson´s diseases) have been 
considered to reflect accelerated neuronal aging. 
In the abiotrophies described in animals, neuro-
logical deficit is postnatal, progressive and does 
not result from an acquired injury either, but 
often begins in the first months of life (1). In dogs, 
cerebellar ataxia has been described in many 
breeds (6, 7, 8). Affected dogs present neurologi-
cal normality at birth or at the time of ambula-
tion. Onset of signs occur weeks, months or even 
years later (1, 5, 9). Cerebellar deficit is progres-
sive or reaches static periods before worsening. 
Sometimes the condition stabilizes, but this is 
not common (1, 2, 6). Clinical manifestations 
are: cerebellar and truncal ataxia, head tremor, 
symmetrical hypermetria, spasticity, broad-based 
stance, loss of balance and dysmetria (10). Sym-
metric or asymmetric reduced cerebellar size is 
the main lesion found later in the course of abi-
otrophy. Microscopically, degeneration and loss 
of Purkinje neurons in an otherwise normally 
developed cerebellum is observed (2). The fol-
lowing case describes the cerebellar abiotrophy 
found in two mixed breed puppies.

Materials and Methods
Two 45-day-old male and female puppies 

in a litter of four were presented due to muscle 
tremors while walking and ataxia of 3 days 
duration. Dogs were evaluated every four days 
during the following twelve days. When inability 
to stand worsened, euthanasia and necropsy 
were performed. Samples were collected for his-
topathological studies. Control samples from a 
2-months-old normal dog were processed. The 
number of Purkinje cells was calculated by means 
of morphometric analysis. For this purpose, at 
least ten histological images were captured from 
each sample using an analogical video camera 
connected to the computer containing an image 
analysis software (ImagePro Plus, v4.5, Media 
Cybernetics, USA). Data was analyzed using the 
Student´s t test. Lectinhistochemical labeling 
was performed to demonstrate lysosomal stor-

age products in the neurons or rule out this 
entity. Affected and normal tissues were labeled 
using: Dolichos biflorus (DBA), Glycine maximus 
(SBA), Triticum vulgaris (WGA), Succinyl-WGA 
(WGAs), Ulex europaeus-I (UEA-1), Concanavalia 
ensiformis (Con A), Arachis hypogaea (PNA), and 
Bandeirea simplicifolia lectin I (BSL-I) (Lectin kit 
Biotinylated BK-1000, Vector laboratories, Inc. 
Burlingame, CA.) 

Results
Affected puppies were normal shortly before 

the time of consultation. Physical examination 
revealed an abnormal gait with ataxia of the 
four limbs, hypermetric steps, muscle tremors 
which worsened with excitement, wide based 
stance, loss of balance and vocalization. Ataxia 
was asymmetric, with periodic falling to the left. 
Affected animals hardly stand. Postural reactions 
were slowed down and there was a progressive 
loss of menance response and head tilt to the left 
side. Paresis, weakness, circling, alteration of 
spinal reflexes, vision or mental status were not 
observed. Eating and drinking were normal. 

1A. Cerebellum of the male dog. The left lobe is 
markedly reduced. B. Abiothrophic cerebellum 
showing a marked decrease of Purkinje cells 
number and degeneration of the remaining cells. 
HE. Bar = 10µm.
1A. Cerebelo del cachorro macho. El lóbulo izquierdo está 
marcadamente reducido. B. Cerebelo con abiotrofia mostran-
do una marcada disminución del número de las células de 
Purkinje y degeneración de las restantes. HE. Bar = 10µm.
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otrophy, multisystem neuronal abiotrophy and 
storage diseases. Cerebellar hypoplasia usually 
appears at birth without progression. Conversely, 
these puppies were normal in appearance until 42 
days of age and deteriorated progressively. This 
supports the diagnosis of a progressive disorder. 
Furthermore, in both affected cerebella all layers 
were completely organized, but there were loss 
or degenerative changes of Purkinje cells, unlike 
lesions found in typical hypoplasia. Multisystem 
neuronal abiotrophy was ruled out because of 
the absence of neurological deficit other than 
the cerebellar signs. Abnormal storage products 
were not observed during histopathological and 
lectinhistochemical analysis. Evolution, clinical, 
gross, histopathological, lectinhistochemical, and 
morphometric findings were indicative of cerebel-
lar abiotrophy. 

Acknowledgements
The authors thank Mrs C. Aralda and Mrs 

L. Díaz for their histotechnical support.

References 
1- Summers BA, Cummings JF, de Lahunta A. Veteri-
nary Neuropathology. Mosby, Missouri (USA), 1995; p. 
185-86, 300-306.

2- Storts RW, Montgomery DL. The nervous system. In: 
Mc Gavin MD, WW Carlton, JF Zachary. Thompson´s 
Special Veterinary Pathology. 3rd ed. Mosby, Inc., St 
Louis (USA), 2001; p. 381-450.

3- Kent M, Glass E, de Lahunta A. Cerebellar cortical 
abiotrophy in a beagle. J of Small An Pract 2000; 41: 
321-323. 

4- Sandy JR, Slocombe RE, Mitten RW et al. Cerebellar 
abiotrophy in a family of Border Collie dogs. Vet Pathol 
2002; 39 (6): 736-738. 

5- Olby N, Blot S, Thibaud JL et al. Cerebellar cortical 
degeneration in adult American Staffordshire Terriers. 
J Vet Intern Med 2004; 18: 201-208.

6- de Lahunta A. Abiotrophy in domestic animals: a 
review. Can J of Vet Res 1990; 54 (1): 65-76. 

7- Gandini G, Botteron C, Brini E et al. Cerebellar 
cortical degeneration in three English Bulldogs: clini-
cal and neuropathological findings. J Small Animal 
Practice 2005; 46 (6): 291.294. 

8- Buijtels JJ, Kroeze EJ, Voorthout G et al. Cerebellar 
cortical degeneration in an American Staffordshire 
terrier. Tijdschr Diergeneeskd 2006; 131 (14-15): 
518-22.

9- Taylor SM. Anormalidades en la locomoción. In: 
Nelson RW, CG Couto. Medicina Interna de Animales 
Pequeños. 2nd ed. Intermédica, Buenos Aires (Argenti-
na), 2000, p. 1032-1042. 

10- Fenner WR. Diseases of the brain. In: Ettinger SJ, 
EC Feldman. Textbook of Veterinary Internal Medicine. 
Diseases of the dog and the cat. 4th ed. WB Saunders, 
Philadelphia (USA), 1995, p. 578-629.

At necropsy, reduction in cerebellar size 
was observed. The vermis, declive and folium were 
as narrow as the tuber, lateral lobes were small 
and the folia of the dorsal surface were not very 
obvious. The cerebellum of the male presented a 
markedly reduced left lateral lobe (A). Degenera-
tion of Purkinje cells was observed. They were 
dark, eosinophilic and swollen, and some nuclei 
were absent (B). Differences in cellular count in 
normal and affected cerebellum were significant. 
None of the lectins showed affinity for cytoplasmic 
components.

Discussion
Littermates were presented after a 3 days 

history of a clinical picture consistent with a dif-
fuse cerebellar lesion. Head tilt was a paradoxical 
central vestibular sign attributed to a damaged 
flocculonodular lobe. A congenital disorder was 
suspected due to the age of the animals. These 
clinical signs raised some differential diagnosis, 
namely cerebellar hypoplasia, cerebellar abi-

Puppies Alive cells Dead cells p value (a) 

Abiotrophy 83 (41.50) 117 (58.50) 0.1079  

Normal 160 (80.00) 40 (20.00) 0.0015 * 

p value (b) 0.0028 * 0.0076 *  

 

Table 1. Number of alive/dead cells in the cer-
ebellum of a normal puppy and of those suffering 
abiotrophy.
Tabla 1. Número de células vivas/muertas en el cerebelo de 
un cachorros normal y de aquellos que padecían abiotrofia.

Values indicate the amount of dead or alive cells over 200 
counted cells. The corresponding percentage is shown in 
parenthesis. The Student’s t test was applied. (a) alive vs. 
dead cells (b) abiotrophy vs. normal.
* Significant.

Table 2. Number of alive/dead cells in the cer-
ebellum of a normal puppy and of those suffering 
abiotrophy per unit length.
Tabla 2. Número de células vivas/muertas en el cerebelo de 
un cachorros normal y de aquellos que padecían abiotrofia 
por unidad de longitud.

 
Puppies Alive cells Dead cells Total count p value (a) 

Abiotrophy 6 (42.86) 8 (57.14) 14 0.0989 

Normal 14 (82.35) 3 (17.65)  17 0.0004 * 

p value (b) 0.0002 * 0.0138 *   

Values indicate the amount of dead or alive cells over 1000 
µm length considered. The corresponding percentage is shown 
in parenthesis. The Student’s t test was applied. (a) alive vs. 
dead cells (b) abiotrophy vs. normal. * Significant. 


