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Concomitance of numerical chromosomal alterations with
structural in an elderly with Alzheimer’s disease: a case report
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ABSTRACT

AIMS: To report the first case the concomitance of numerical chromosomal abnormalities with structural as well as chromosomal abnormalities
structural in a patient diagnosed with Alzheimer disease in Manaus/Amazonas.

CASE DESCRIPTION: A male patient with 76 years of age was diagnosed with diagnosis of cognitive disorder- Alzheimer’s disease with
late onset - temporal variant after laboratory, physical and imaging exams. Cytogenetic analysis was requested for this patient, revealing the
presence the concomitant of numerical and structural chromosomal abnormalities with metaphase cells composed of 45 chromosomes with
the loss of one of the homologues of chromosome 21 (monosomy) and a deletion of the long arm of one of the homologues of chromosome
1 [45, XY, -21, del (1) (q?)] and metaphase cells containing 46 chromosomes with a deletion of the long arm of one of the homologues of
chromosome 15 [(46, XY, del (15) (q?)]. Currently, the patient is in outpatient treatment for maintenance and control of the disease.
CONCLUSIONS: Our study has underlined that karyotyping is one of the fundamental investigations for patients with Alzheimer’s disease.
It highlighted, in the form of a chromosomal abnormality, may have been the risk factor in Alzheimer’s disease.
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RESUMO

OBJETIVOS: Relatar o primeiro caso de concomitancia de anormalidade cromossdmica numérica com anormalidade cromossomica estruturais
em um paciente diagnosticado com doenga de Alzheimer em Manaus/Amazonas

DESCRICAO DO CASO: Um paciente do sexo masculino com 76 anos de idade foi diagnosticado com distirbio cognitivo - doenca de
Alzheimer com inicio tardio - variante temporal, apos exames laboratoriais, fisicos e de imagem. Analises citogenéticas foi solicitado para
esse paciente, revelando a presenga concomitante de anormalidades cromossomicas numéricas e estruturais com células metafasicas compostas
por 45 cromossomos, com a perda de um dos homologos do cromossomo 21 (monossomia) ¢ a delegdo do brago longo de um dos homologos
do cromossomo 1 [45, XY, -21, del (1) (q?)] e células metafasicas contendo 46 cromossomos apresentando delecdo no braco longo de um
dos homologos do cromossomo 15 [(46, XY, del (15) (q?)] Atualmente, o paciente encontra-se em tratamento ambulatorial para manutencao
e controle da doenga.

CONCLUSOES: Nosso estudo revelam que a cariotipagem ¢ uma das investigagdes fundamentais para pacientes com doenga de Alzheimer.
A anormalidade cromossomicas pode ter sido o fator de risco para a doenga de Alzheimer.

DESCRITORES: Cromossomos autossdmicos, cromossomo X, citogenética.
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CASE REPORT — Concomitance of numerical chromosomal alterations with structural in an elderly with Alzheimer’s disease

‘ Abbreviation: AD, Alzheimer’s disease. ‘

INTRODUCTION

Alzheimer’s disease (AD) is a degenerative
brain disorder that compromises cognitive functions,
affecting the individual’s behavioral, social and
professional performance [1]. The etiology is still
unknown, however, there are several factors that have
been investigated as a probable cause of AD, including
cytogenetic, environmental, genetic, infectious and
neuropathological factors [2-6]. Genetic studies
have highlighted four genes responsible for AD as
amyloid precursor protein, presenilin-1, presenilin-2
and Apolipoprotein E [6]. Chromosome analysis of
peripheral blood lymphocytes cells, neuronal cells and
buccal cells in AD patients shows a significant level
of aneuploidy of the X chromosome and autossomic
chromosomes as well as high percentage of premature
centromere division compared to non-affected
individuals [7-11]. To date, there is no information
in the literature on the concomitance of numerical
chromosomal abnormalities with structural in patients
with Alzheimer’s disease.

Thus, here we report the first case the concomitance
of numerical (aneuploidy) chromosomal abnormalities
with structural (deletion) as well as chromosomal
abnormalities structural (deletion) in an elderly the
76 years of age with Alzheimer’s disease in Manaus/
Amazonas.

CASE DESCRIPTION

Patient male, 76 years of age, married,
incomplete elementary education, retired, cared for
by family members and presenting forgetfulness
for approximately six years. One of authors, due to
short-term memory loss, attended patient. The patient
underwent several consultations accompanied by his
wife, in which he reported all the clinical symptoms
of the patient.

His companion reported that patient had difficulties
in activities of daily living, aggressiveness, agitation,
auditory and visual hallucinations, ideational apraxia,
eating difficulties and decreased appetite. No falls and
sphincter dysfunction were reported. In the physical
examination, it was observed that he was lucid and
oriented in time and space, in good general condition,
with a healthy complexion, hydrated, afebrile, eupneic,
anicteric and without edema. In the neurological
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examination, the patient was alert and responsive and
presented moderate bradykinesia and mild dysarthria.
The Mini Mental State Examination revealed changes
in orientation, attention and calculation, evocation and
language (04/30 points). He used donepezil 10mg/day
and quetiapine 25 mg/day.

The companion reported improvements in the
aggressiveness and hallucinations. However, he
presented spatial disorientation at home with episodes
of wandering from home, speech difficulties, weakness,
difficulties in swallowing and chewing, difficulties
in activities of daily living and restlessness during
the day. In the physical examination, he presented a
good general condition and was disoriented, anicteric,
afebrile, acyanotic, with good complexion, hydrated
and eupneic. In the neurological examination,
preserved tonus, strength of muscle segments, and
moderate bradykinesia. The Mini Mental State
Examination revealed changes in orientation,
attention and calculation, evocation and language
(03/30 points).

A medical report was issued for the patient. The
neurological report stated that “Patient is receiving
regular monitoring in the Aratjo Lima, Getulio
Vargas University Hospital, Outpatient Clinic with
the diagnosis of cognitive disorder —Alzheimer’s
disease with late onset — temporal variant (Intenational
Classification of Diseases’ — 10" Edition: G30.1). The
patient presented anterograde amnesia, space-time
disorientation and compromise of his activities of
daily living, as well as apraxia of chewing and episodes
of psychomotor agitation. The patient in question is
dependent on his relatives around the clock and has
no insight to respond to social questions by himself”.
Currently, the patient is in outpatient treatment for
maintenance and control of the disease.

Cytogenetic analysis was requested for our
patient. The resolution of 550 bands G-band karyotype
obtained from the peripheral lymphocytes. In a total
of 100 cells analyzed, two metaphasic cells showed
chromosomal abnormalities. In a metaphasic cell
showed the presence the concomitant of numerical
and structural chromosomal abnormalities composed
of 45 chromosomes with the loss of one of the homo-
logues of chromosome 21 (monosomy) and a deletion
of the long arm of one of the homologues of chromo-
some 1 [45, XY, -21, del (1) (q?)] (Figure 1a) and
in a metaphasic cell containing 46 chromosomes
with a deletion of the long arm of one of the homo-
logues of chromosome 15 [(46, XY, del (15) (q?)]
(Figure 1b).
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DISCUSSION patient corroborates the data related to this disease

Alzheimer’s disease is the most common form
of dementia in older adults and is characterized by
a progressive decline in cognitive and behavioral
functions. In this case report, the patient was diagnosed
with cognitive disorder due to Alzheimer’s disease
with late onset. This diagnosis was based on the
clinical condition of the patient, results of the clinical
examinations, physical examinations and neurological
examinations. Thus, all the clinical information from
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available in the literature [12].

Cytogenetic studies have contributed to the
diagnosis of diseases related to chromosomal
abnormalities and their relationship with dementia
[13]. Several cytogenetic studies have reported the
presence of numerical chromosomal abnormalities
in patients with Alzheimer’s disease, evidencing
a high frequency of X chromosome aneuploidy
and autossomic chromosomes [7-11]. Structural
chromosomal abnormalities as well as concomitance of
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numerical chromosomal abnormalities with structural
in patients with Alzheimer’s disease not been reported
in literature.

In our patient was observed the concomitant of
the loss of one of the homologues of chromosome
21 (aneuploidy) and a deletion of the long arm of
one of the homologues of chromosome 1 as also a
deletion of the long arm of one of the homologues of
chromosome 15, whose chromosome abnormalities
are being revealed for the first time in the present
work. The concomitant the numerical chromosomal
abnormalities with structural is a rare abnormality
and their presence, in humans, usually results in
the apparition of multiple congenital abnormalities,
problems on psychomotor development, cognitive
deficits and neurological impairment [14,15]. So,
the concomitance of the chromosomal abnormalities
presents in the karyotype our patient may have resulted
in serious consequences such as cognitive deficits,
space-time disorientation as well as apraxia of chewing
and episodes of psychomotor agitation.

In addition, numerical and structural chromosomal
abnormalities may be associated with some genes
directly linked to the pathogenesis of Alzheimer’s
disease, besides participating in a common neuro-
pathogenic pathway [16]. That is, in our patient, the
deletion of the long arm of one of the homologues of
chromosomes 1 and 15 as well as loss of one of the
homologues of chromosome 21, entailed the loss of
several genes such as the presenilin-2 gene localized
on chromosome 1g42.13, the complement receptor
type 1 gene localized on chromosome 1q32.2, the A
disintegrin and metalloproteinase domain-containing
protein 10 gene localized on chromosome 15q21.3
and, amyloid precursor protein gene localized on
chromosome 21q21.3, respectively [17]. These
genes have a function in transmembrane protein
processing and intracellular signaling (presenilin-2);
complement system activation, amyloid B clearance;
substrate of amyloid B peptide and cell signaling
events; cell cleavage and synthesis a-secretase in the
brain [17, 18]. Such genes are consistently associated
with the establishment of AD. The loss of genes (or
chromosome) that participate in neuropathogenic
pathways, consequently, leads to serious problems
in the function of these pathways, culminating in the
development of several neurodegeneratic diseases [16].
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Down syndrome patients usually manifest this neuro-
pathology around the age of 40 years and have a
greater expression of the amyloid precursor protein
gene [19]. Thus, we suggest that the numerical and
structural chromosomal abnormalities evidenced in the
karyotype of our patient, might be contributing to the
disease pathology of Alzheimer’s disease.

However, several authors suggest the chromosomal
abnormalities may not necessarily be related to
Alzheimer’s disease, but to aging, which is considered
one of the risk factors for AD [2]. Yet, AD is a complex
systematic disease that accelerates aging in which the
chromosomes (autosomes and sexual chromosomes)
may underlie instability of the AD cell genome
leading to significant level of chromosomal abnor-
malities [20,21].

In conclusion, we report the first case of concomitant
presence of numerical and structural chromosomal
abnormalities in the patient with Alzheimer’s disease.
Our study has underlined that karyotyping is one of
the fundamental investigations in the evaluation in the
patient with Alzheimer’s disease. It highlighted, in the
form of a chromosomal abnormality, as the risk factors
in Alzheimer’s disease. More research is required to
contribute to the knowledge the cytogenetics analyses
of Alzheimer’s disease.
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