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RESUMO

A Sindrome de Apnéia e Hipopnéia Obstrutiva do Sono (SAHOS) € uma
doenca cronica que ocasiona alteracdes neurolégicas e comportamentais,
entre outras. Apesar de sua gravidade e devido a sua complexidade, a SAHOS
muitas vezes ndo € diagnosticada e seu manejo pode ndo ser adequado. A
presenca de um marcador bioquimico de injuria cerebral poderia ser de grande
valia no monitoramento da doenca.

S100B e NSE sdo marcadores periféricos astrocitario e neuronal
respectivamente de sofrimento cerebral, por isso medimos 0s niveis séricos
das proteinas S100B e NSE em 29 homens com SAHOS, com idade entre 30 e
45 anos, na manha seguinte ao exame de polissonografia realizado durante
toda a noite. Comparamos estes pacientes com um grupo controle do mesmo
sexo e da mesma faixa etaria. Todos foram avaliados para a deteccdo de
doenca neuroldgica ou psiquiatrica.

Encontramos um aumento dos niveis de S100B nos pacientes com
SAHOS quando comparado ao grupo controle (0.15+0.09 vs. 0.08+0.065ng/ml;
p=0.01).

Os niveis de NSE nao foram diferentes nos dois grupos (17.5+12.2 vs.
15.8+6.8ng/ml)..

O insulto cerebral subclinico ocasionado pela SAHOS em pacientes
sem doenca neurolégica ou psiquiatrica aumentou os niveis de S100B,
tornando este marcador bioquimico muito util na detec¢cdo e acompanhamento

da doenca.



INTRODUCAO

O sono € muito importante para a manutencédo da qualidade de vida. Na
época de Aristoteles ja havia uma tentativa de conceituar sono: “o sono é uma
peculiaridade da alma ou do corpo ou comum a ambos; e se comum, a que
parte do corpo ou da alma pertencem?" (Aristoteles 350AC).

Atualmente existe um conceito técnico de sono que € a auséncia de
ondas alfa e a presenca de ondas teta e delta no eletroencefalograma (Critérios
de Rechtschaffen and Kales). Outras definicdes s&o utilizadas sem muito
contribuir para a compreensao do fendmeno. Séo elas: “O sono € um estado
fisioloégico caracterizado por abolicdo prontamente reversivel da consciéncia,
por quiescéncia motora relativa e por elevacdo do limiar de respostas ao meio
ambiente, que ocorre em episédios periddicos” . E outra: “O sono é o estado
fisiolégico que interrompe a vigilia e permite restaurar as condi¢des do inicio da
vigilia precedente”.

Utilizamos um terco da vida dormindo, garantindo desta forma uma série
de fung@es vitais e uma boa saude. Qualquer perturbacdo do sono, inclusive
um episodio de apnéia pode piorar a qualidade de vida do individuo.

A Sindrome de Apnéia e Hipopnéia Obstrutiva do Sono (SAHOS) € uma
doenca cronica, evolutiva e apresenta uma variedade de sintomas que podem
ocasionar graves alteracdes hemodindmicas, neurolégicas e comportamentais
(2,3). A SAHOS se caracteriza por episodios repetidos de disturbio respiratorio
durante o sono, como apnéias e hipopnéias, juntamente com ronco ,
ocasionados, na maioria das vezes, por obstrucdo das vias aéreas superiores.
Fatores anatomicos e funcionais combinados determinam o estreitamento e o
colapso da faringe. Portanto, as relacfes fisicas e espaciais das vias aéreas
superiores e as alteragbes neuromusculares sdo fundamentais na
determinacdo da etiologia da SAHOS, embora muitas vezes a etiologia
permaneca desconhecida. Todos estes eventos ocasionam fragmentacao do
sono e diminuicao da saturacdo de hemoglobina(26).

O ronco constitui um ruido inspiratorio ou expiratorio produzido pela
vibrac&o das partes moles da orofaringe, principalmente da Gvula, palato mole

e paredes laterais da faringe. No quadro de distlrbios relacionados com o



sono, o ronco pode representar o inicio da fase pré — apnéica ou pode ser
considerado uma entidade isolada, apesar de ser o sintoma mais frequente
(4).

As causas de obstrucdo das vias aéreas superiores associadas com a
SAHOS e o ronco podem ser: desvio de septo nasal, rinites, polipose naso —
sinusal, atresia coanal, colapso de valvula nasal, hiperplasia adenoideana,
estenose de rinofaringe, hiperplasia de tonsila faringea ou lingual,
macroglossia, tumores, micrognatia congénita ou adquirida, hipoplasia
mandibular, lipoma cervical, edema ou redundancia de estruturas
supragloticas, paralisia de prega vocal, paralisia cerebral, distrofia muscular,
miastenia gravis, miopatias congénitas ou metabdlicas, esclerose mudltipla,
hipotireoidismo, lesdes medulares e acidente vascular cerebral. A obesidade
representa um fator de agravamento, pois reduz os volumes pulmonares,
estreita o limen das vias aéreas e o0 tecido gorduroso infiltra os espagos
parafaringeos.

A confirmacédo do diagnostico de SAHOS ¢ feita através do exame de
polissonografia. Polissonografia € o termo genérico que se refere ao registro
simultaneo de variaveis fisioldgicas durante o sono, tais como:
eletroencefalograma, eletroculograma, eletromiograma, eletrocardiograma,
fluxo aéreo nasal e oral, esforco respiratorio toracico e abdominal, gases
sanguineos (saturacdo de oxigénio, concentracdo de dioxido de carbono),
temperatura corporal, tumescéncia peniana, entre outras. Estas variaveis sao
monitoradas durante toda a noite. Com o exame também pode-se verificar a
gravidade da doenca, através da deteccado do indice de apnéia (27).

A SAHOS tem sido relacionada a sonoléncia excessiva durante o dia
contribuindo para a ocorréncia de acidentes automobilisticos. O aumento da
prevaléncia de complica¢des cardiovasculares nestes individuos portadores de
SAHOS também tem sido atribuido ao disturbio em questéo (24,25).

Sabe-se que 9% das mulheres e 24% dos homens apresentam cinco ou
mais episédios de apnéia por hora, detectados através do exame de
polissonografia e que 2% das mulheres e 4% dos homens de idade média
apresentam os critérios minimos para diagnoéstico de SAHOS (5): cinco ou mais
eventos respiratorios e hipersonoléncia diurna. Sexo masculino e obesidade

estdo fortemente associados a esta patologia (1).



Infelizmente, na pratica médica em geral, a SAHOS ainda ndo é
investigada e detectada de rotina, fazendo com que muitas vezes a causa
principal do problema do paciente ndo seja identificada. Existe, atualmente uma
preocupacdo cada vez maior em investigar melhor as condi¢cbes de sono e
vigilia de pacientes roncadores e com disturbios cardiocirculatorios.

Déficit neuroldgico, cognitivo e psicoldégico também s&o sintomas
frequentes da SAHOS, portanto uma adequada avaliagdo neuropsicologica
destes pacientes € essencial para a deteccdo e prognostico da doenca (18).
Por isso acredita-se que a presenca de um marcador bioquimico periférico de
injuria cerebral poderia trazer grande beneficio na deteccdo, na avaliacdo da
gravidade e no acompanhamento desta doenca (20).

Estudos recentes mostram que pacientes com doencas
neuropsiquiatricas, tais como Esquizofrenia, Transtorno Obsessivo -
Compulsivo, Doenca de Parkinson, Lapus Eritematoso Sistémico, Doenca de
Alzheimer, Sindrome de Down, Infeccdo pela HTLV, Acidente Vascular
Cerebral, Isquemia Cerebral, as quais se caracterizam por algum grau de
comprometimento cerebral, apresentam altos niveis séricos de duas proteinas
gue estdo presentes no cérebro: as proteinas S100B (astrocitaria) e NSE
(neuronal). Portanto estas proteinas sdo consideradas marcadoras periféricas
de dano cerebral (7-13, 16, 17).

As proteinas S100B e NSE (neuron-specific enolase) sdo marcadores
bioguimicos de leséo astrocitaria e neuronal respectivamente (6). A S100B esta
presente em altas concentracdes em células da glia e de Schwann, no cérebro,
sendo sintetizada e liberada pelos astrocitos. Fora do cérebro, pode ser
detectada em menores quantidades em melandcitos, adipdcitos, células de
Langerhans, células da hipofise, musculo esquelético, coracdo e rins. As
Variacdes nos niveis séricos desta proteina podem estar associadas a insulto
cerebral. A NSE esta localizada no citoplasma dos neurbnios e também pode
ser encontrado em células neuroendocrinologicas. Seus niveis estédo
aumentados no sangue de pacientes com neuroblastoma, carcinoma de
pulmdo, infarto, hipéxia e insultos do sistema nervoso central. Eritrocitos e
trombdcitos também contém alguma quantidade de NSE (14,15).

Considerando os efeitos da SAHOS no cérebro, formulou-se a hipétese

de que pacientes com SAHOS poderiam apresentar niveis séricos elevados



das proteinas S100B e NSE, o que indicaria que os niveis destas proteinas
poderiam marcar algum grau de insulto cerebral.

Neste estudo, verificamos o0s niveis séricos de S100B e NSE em
pacientes com mais de cinco episodios respiratorios por hora, detectados no
exame de polissonografia, comparados a pacientes controles (menos de cinco
episodios). Os pacientes, todos do sexo masculino, foram pareados por idade.
Foram controladas as variaveis de indice de massa corporal, sonoléncia diurna,

distarbio neuropsiquiatrico, presenca de enxaqueca, entre outras.



OBJETIVOS

Os obijetivos do estudo séo:

1. Verificar se existe diferenca nos niveis séricos dos marcadores
bioguimicos S100B e NSE em pessoas com e sem SAHOS.

2. Caracterizar insulto cerebral em pacientes com SAHOS se houver
aumento dos marcadores nestes pacientes quando comparados aos
controles.

3. Correlacionar os niveis séricos de S100B e NSE em pacientes com
SAHOS.

4. Determinar se existe correlacao entre o grau de hipdxia e 0s niveis
séricos de S100B ou NSE.

5. Determinar se existe correlacdo entre o indice de Massa Corporal e

0S niveis séricos de S100B ou NSE.



RESULTADOS

Os resultados do presente trabalho foram reunidos em um artigo
submetido a publicacéo na revista European Respiratory Journal.

Carla Winei Braga, Luis Valmor Portela, Suzana Tchernin Wolfchuk,
Deniz Martinez e Diogo Onofre Gomes de Souza. NSE and S100B serum
levels: peripheral biochemical markers of cerebral damage in sleep apnea

syndrome.
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ABSTRACT

Obstructive sleep apnea syndrome (OSAS) is a chronic disease that can
be mild or severe, innocuous or life-threatening. Among its various
manifestations OSAS causes neurobehavioral alterations indicating its
complexity. Impairment of brain function is, manifested as neurological deficits
and cognitive dysfunction. The presence of a biochemical marker of cerebral
damage would be useful to help in the assessment and care of this disease.

We measured the serum levels of S100R protein and neuron-specific
enolase (NSE) in 29 male patients with OSAS in the morning after

polisomnography. We compared the data so obtained with that from a matched
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control group of 17 subjects. Every individual was evaluated by means of
validated questionnaires to detect neurological and psychiatric alterations.
Serum levels of S100R were higher in patients with OSAS when
compared with the control group (0.15+0.09 vs. 0.08+0.065ng/ml; p=0.01).
Serum levels of NSE were similar in both groups (17.5+12.2 vs. 15.84+6.8ng/ml).
Cerebral impairment caused by obstructive sleep apnea syndrome in
patients with subclinical neurological or psychiatric alterations can be the cause
of the increase in S100R levels, making this biochemical marker potentially

useful to detect and monitor the consequences of OSAS.

Introduction

We spend one-third of our lives sleeping and events taking place during
sleep are important to support health. If abnormalities disturb sleep quality of life
worsens due to unknown mechanisms.

One of these abnormalities is the Obstructive Sleep Apnea Syndrome
(OSAS). It is characterized by recurrent breathing disturbances during sleep
with repetitive hypopneic and apneic phases as well as snoring, due to
intermittent narrowing or occlusion of the upper airways. This leads to sleep
fragmentation and fall in oxyhemoglobin oxygen saturation. OSAS has been
associated with  daytime hypersomnolence, automobile accidents,
cardiovascular morbidity and mortality [31,32]. Besides increased prevalence of
cardiovascular complications, thromboembolic and haemodynamic events with
repetitive ischemic stroke are possible consequences of OSAS] and cerebral
ischemia is one of the major risks for patients with OSAS [1-5,27-30].

The severity of OSAS is measured by the apnea-hypopnea index (AHI),
calculated dividing the total number of apneas and hyponeas (AH) by the
number of hours of sleep recorded in overnight polysomnography. Prevalence
of sleep—disordered breathing, defined as an AHI higher than 5 AH per hour, is
estimated as 9% for women and 24% for men. For the diagnosis of the
syndrome it is required the presence of a sleep symptom, usually
hypersomnolence [33]. It is estimated that 2% of women and 4% of men in the
middle-aged work force meet the minimal diagnostic criteria for sleep apnea
syndrome (an apnea-hypopnea score of 5 or higher and daytime

hypersomnolence). Male gender and obesity are strongly associated with the



presence of sleep-disordered breathing. Habitual snorers, men or women, tend
to have a higher AHI (15 AH/hour or higher) [6].

The prevalence of undiagnosed sleep-disordered breathing is high
among men and much higher than previously suspected among women [7].

Neurological deficit or subtle neuropsychological dysfunction such like
memory impairment, are frequent in OSAS. Such deficits may be associated to
some degree of brain damage due either to recurrent hypoxemia or to sleep
fragmentation. However, it is important to emphasize that application of
neuropsychological tests requires specialized staff, being costly and time-
consuming in clinical practice.

Nowadays there is a great interest and investment to identify markers
able to be predictive or to evaluate answer to treatment in acute or chronic brain
disorders. Therefore, the existence of biochemical markers of cerebral damage
would be of great usefulness in assessing the consequences of OSAS [8].

In the search for practical ways of detecting brain damage, blood levels
of two proteins have became known as biochemical markers: S100R protein
and neuron-specific enolase (NSE).

S100R is a family of calcium-binding proteins, present in vertebrate
tissues, consisting of two subunits, alpha and beta (A and B). The S100R
isoform is present in high concentrations in glial cells and Schwann cells in
brain, being synthesized and released by astrocytes. Outside of the brain, it is
detected in melanocytes, adipocytes, Langerhans cells, cells of the anterior
pituitary, skeletal muscle, heart and kidney. Several studies from our group
have shown that elevations of S100R serum levels are associated with brain
diseases [9-14]. Brain cells contain a number of glycolytic enzymes
enolases. The YY-isoenzyme subunit, designed as neuron specific enolase
(NSE) presents its serum levels increased in neuroblastoma and carcinoma of
the lung [15]. Importantly, serum levels of NSE are also increased in various
insults to the central nervous system [16-19]. Erythrocytes and thrombocytes
also contain considerable amounts of NSE; therefore its measurements suffer
interference of haemolysis in sample collection [20].

Thus, to assess the effects of OSAS on brain, in this study we

measured the serum levels of S100i protein and NSE in patients with OSAS.



Materials and methods

Study subjects

We selected exclusively male subjects with ages ranging from 30-45
years old

Every patient underwent interview, at night, just before the sleep study,
involving the following questionnaires: anamneses, neurological evaluation,
Epworth scale to quantify somnolence and M.LLN.l. (Mini International
Neuropsychiatric Interview - Brazilian version- DSM V) to asses neurocognitive
status. All subjects underwent full-night polysomnography at same night in the
sleep laboratory. It was obtained a blood venous sample (5 ml) in a peripheral
blood vessel in the morning after polysomnography, at 7:00h. Serum samples
(obtained by centrifugation at 5000 x g for 10 min) were frozen (-70 °C) until
S100R and NSE measurements.

This study was approved by the Research Ethical Committee of Hospital
de Clinicas de Porto Alegre and written consent was obtained from each
patient.

Study design

The men were divided in two groups: patients with OSAS (AHI greater
more than 5 AH/hour — 29 patients) and control (men with less than 5
respiratory disturbances per hour — 17 controls). The apneas and hypopneas

were detected by polysomnography as described below.

Methods
Sleep analysis

Polysomnography was recorded overnight following international
guidelines in a polygraph (BrainNet, EMSA, Rio de Janeiro) consisting of
electroencephalogram (C3-A2 and C4-Al), right and left electrooculogram,
electrocardiogram, and electromyogram of submental and anterior tibialis
muscles. Respiratory parameters were assessed by inductance
plethysmography (Respitrace, AMI, NY) with thoracic and abdominal belts,
calibrated with isovolume maneuver. A pulse oximeter with a finger probe was

used to continuously measure arterial oxyhemoglobin saturation (Ohmeda, CO).



Body position and movements were detected by video monitoring. All
recordings were stored on a personal computer system and scored by trained
technicians following standard rules (Rechtschafen and Kales, 1969). Apneas
were defined as reductions of tidal volume below 10% of baseline for 10
seconds or longer; hypopneas, as reductions of tidal volume below 50% of
baseline for 10 seconds or longer, accompanied by at least 3% desaturation or

an unequivocal arousal.
Laboratory methods

Measurement of S100M3 protein levels

As previously described by Portela et al [21], S100R measurement was
performed in a Lumat LB9507 luminometer (EG&G Berthold) using an
immunoluminescent assay kit, which use an antibody labeled with isoluminol.
The S100R standard curve was linear up to 20 pg/l and the coefficient of
variation of the duplicates in all range levels of standards and samples were

within 5%. S1000R levels are expressed as pg/l (mean + S.D.).

Measurement of NSE protein levels

NSE was measured using an eletrochemiluminescent assay Kkit. It
consists of a double sandwich assay that use an antibody anti-NSE bound with
ruthenium, which is the luminescent molecule. The reaction and quantification
were performed by Elecsys-2010 (Roche Diagnostics Corporation®) [22]. The
assay was carried out in duplicate and the coefficient of variation was less than

5%. NSE levels are expressed as ng /ml (mean + S.D.).

Analysis

Data are expressed as percentages or means and standard deviations
(SD), as specified. The statistical analysis of group differences was performed
using t-test, U-test and Fisher's exact test. Relationships between the
measurements were investigated by Pearson’s correlation analysis. Statistical
significance was considered for p less than 0.05.



Results

S100@ was measured in 29 patients with OSAS and in 17 controls, and
NSE in 29 patients with OSAS and in 11 of 17 controls. The characteristics of
the subjects are shown in table 1.

In patients with OSAS we found significant negative correlation between
oxygen saturation and apnea/hypopnea index (AHI) (Figure 1), and positive
correlation between AHI and body mass index (Figure 2). Importantly, serum
S100R levels were significantly higher in OSAS group than control group (Table
1 and Figure 3). Serum NSE levels were similar in both groups (Table 1) in spite
that there was a positive correlation between S100@3 and NSE levels in OSAS
group (Figure 4).

There was no correlation of S10003 levels with oxygen saturation (Figure
5) and with body mass index (Figure 6).

We observed a negative correlation between oxygen saturation and
NSE levels (Figure 7) and no correlation of NSE levels with body mass index
(Figure 8).

Table 1: Baseline comparison of SAS and control groups

Variable SAS Control P
n=29 n=17
Agey. 38,245,7 34.5+4.4 0.02'
Body Mass Index. kg/m?*  26.2+3.8 28.315.5 0.13'
Apnea events 75.0 (400 - 4.0(1.5-10) <0.001"
180.5)
Hipopnea events 430 (215 - 8.0(3.0-10.5) <0.001"
66.0)

Apnea Index (events per U
hour) 18.0(9.5-39.0) 2(0.73-3.5) <0.001
our

Sleep Time during U
402 (364 — 428) 399 (358 —429) 0.6
polysomnography



(minutes)

Epworth Scale 9.4+4.5 8.1+5.7 0.45'
Lowest Oxygen Saturation .

82.148.1 86.745.1 0.02
(%)
Smoker, n (%) 12 (41.4) 6 (35,3) 0.22°
Caffeine (%) 27 (93.1) 15 (88.2) 0.33F
M.I.N.I.(altered test),n(%) .
) 11 (37.9) 2 (18.2) 0.29
Migraine, n (%) * 2(6.9) 2 (18.2) 0.30°
Previous
rhynolaringologyc 6 (20.7) 2 (18.2) 0.99°
surgery, n (%) *

17.5+£12.2 15.8+6.8 U
NSE (ng/ml) * 0.88

13.3 (105 - 135 (103 -

21.4) 21.2)

0.15+0.09 0.08+0.065 U
S1008 (ug/l) 0.01

0.16 (0.08 - 0.06 (0.02 -

0.19) 0.14)

Data are presented as number (percentage), mean = SD, or median
(interquartile range. 25M-75" percentile). M.I.N.I:... ; NSE (ng/ml): Enolase...;
S1008 (ug/l). P: statistic meaning, t: test t of Student, U: test U of Mann-
Whitney, F: Fisher test; * = variable tested in only 11 patients of control

group (apnea index < 5).



Discussion

Patients with OSAS are submitted to a number of potentially damaging
physiologic occurrences during sleep, including gas exchange abnormalities
and increased sympathetic nervous system activity. The latter is probably a
response to intermittent hypoxemia and hypercapnia, chemoreflex activation,
and the increased central nervous system arousal that occurs with obstructed
breathing [23]. Recurrent arousals are thought to contribute to fragmented sleep
architecture. Evidence suggests that OSAS increases risk of daytime systemic
arterial hypertension and cardiovascular and cerebrovascular diseases, as well
as neurocognitive dysfunction [24]. Abnormalities in mood and affect have been
reported in both OSAS and in subjects with heavy snoring [25]. Activities that
are impaired are general intellectual ability, learning and memory, sustained
and focused attention, executive function, information processing efficiency, and
visual and psychomotor performance [26].

Serum S100R levels increased has been described in different
acute and chronic CNS diseases [9-4]. Considering the strong evidences that
OSAS may affect brain activity, it would be useful to search for peripheral
markers that could help to determine the brain involvement in OSAS. In this
study, we found that serum S100R levels are higher in OSAS patients,
compared to controls (Table 1 and Fig. 3). The observed increase in serum
S100R levels in OSAS might be a peripheral biochemical marker of brain
damage caused by hypoxia or sleep fragmentation. Importantly, as there was
no alteration on the Epworth scale and M.LLN.l. in patients with OSAS, the
increase in S100R8 levels could may be indicating some sub clinical ischemic
brain injury. Although there was a positive correlation between S100 and NSE
levels (Fig. 4), patients with OSAS presented only slightly higher NSE serum
levels.

Although a previous study did not detect any variation in serum S10003
and NSE levels in OSAS [8], here we could indicate that S1003 serum levels
could be a promising peripheral marker of sub clinical brain injury in patients
with OSAS.
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Figure 1: Correlation between oxygen saturation (%) and apnea index (events/hour) in
patients with SAS. Each black circle represents an individual. N = 29. A significant

correlation was observed by Pearson’s coefficient (- 0.755; p = 0.00).
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Figure 2: Correlation between body mass index (Kg/m2) and apnea index
(events/hour) in patients with SAS. Each black circle represents an
individual. N = 29. A significant correlation was observed by Pearson’s

coefficient (0.739; p=0.00).
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Figure 3: S100B levels (ug/L) in control group (17 patients) and SAS group (29
patients). *Significantly different from control group, p<0,05.
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Figure 4: Correlation between serum S100B (ug/L) and NSE (ng/ml) levels in patients
with SAS. Each black circle represents an individual. N = 29. A significant correlation

was observed by Pearson’s coefficient (0.395; p = 0.034).
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Figure 5: Correlation between oxygen saturation and SO0B levels (ug/L) in patients
with SAS. Each black circle represents an individual. N= 29. No correlation was

observed by Pearson’s coefficient (0,39; p=0,842).



50

[ ]
40 +
L] L
*® Y
o L4 L J
4 30 3 L]
c ® h ]
*xa_’ e P . * []
= = % o * .
= g ]
o 20 1 .
10 A
O T T T
0,0 01 0,2 0,3 0,4 0,5
S100B (ug/L)

Figure 6: Correlation between body mass index and S100B (ug/L) in patients with

SAS. Each black circle represents an individual. N = 29. No correlation was observed

by Pearson’s coefficient (- 0.12; p = 0.951).
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Figure 7: Correlation between oxygen saturation (%) and serum NSE (ng/ml) levels in
patients with SAS. Each black circle represents an individual. N = 29. A significant

correlation was observed by Pearson’s coefficient (- 0.488; p = 0.007).
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Figure 8: Correlation between NSE (ng/ml) and body mass index (Kg/m2) in patients
with SAS. Each black circle represents an individual. N = 29. No correlation was

observed by Pearson’s coefficient (0.342; p = 0.07).



DISCUSSAO E CONCLUSOES

Nos pacientes estudados observamos que houve uma correlacao
negativa entre a saturacao de oxigénio e o indice de apnéia e uma correlacao
positiva entre o indice de massa corporal e o indice de apnéia, ou seja, a
medida que aumenta o niumero de apnéias reduz o oxigénio circulante e os
pacientes parecem pesar mais. Na verdade a obesidade poderia determinar
acumulo de tecido adiposo na parafaringe ocasionando estreitamento da via
aérea e consequentes paradas respiratorias ou a préopria doenca (SAHOS)
ocasionaria maior letargia e menor disposicdo para as atividades em geral,
ocasionando aumento de peso. De qualquer forma, estes achados confirmam
que estes pacientes foram bem avaliados e divididos em grupos de caso ou
controle.

Os niveis sanguineos de S100B foram significativamente maiores no
grupo com SAHOS quando comparado ao grupo controle, sugerindo um
aumento da atividade astrocitaria em resposta a algum grau de insulto cerebral.
Com estes achados reforcamos a possibilidade de insulto cerebral ocasionada
pela SAHOS (19,21,22).

Os niveis de NSE foram iguais nos dois grupos, entretanto quando
comparamos NSE e S100B nos pacientes com SAHOS, verificamos uma
correlacdo positiva sugerindo a hipotese de que, haveria primeiramente algum
insulto neuronal (ndo marcado pelos niveis séricos da NSE) e um aumento
reacional da atividade astrocitaria (astrogliose reativa). Nado houve uma
correlacdo da saturacado de oxigénio com niveis de S100B, mas houve com o
NSE, quanto menor a saturacdo maior 0s niveis séricos de NSE (17).

N&o encontramos correlacdo do indice de massa corporal com 0s niveis
de S100B e NSE ou da saturacao de oxigénio com a S100B.

Os pacientes com SAHOS sofrem alteracdes fisiologicas adversas
durante o sono, incluindo anormalidade na troca de gases e aumento da
atividade do sistema nervoso simpatico. Estas alteracbes ocorrem devido a
hipoxia intermitente, hipercapnia e ativacdo de quimiorreceptores, decorrentes

de despertares ocasionados pela obstrugéo e interrupcéo da respiragao.



Os despertares recorrentes fragmentam a arquitetura do sono no
paciente com SAHOS e aumentam o risco de Hipertensao, Doenca
Cardiovascular e Cerebrovascular e Disturbios Neurocognitivos (19,20).

Alteracdes de humor e afeto também ocorrem em pacientes que roncam
e gue supostamente apresentam algum grau de SAHOS, bem como piora das
habilidades intelectuais em geral, déficit de memodria e aprendizagem,
dificuldade em manter a atencéo e processar informacoes, alteracdes visuais e
piora da psicomotricidade (18).

Os niveis de S100B podem estar aumentados em locais do cérebro
onde ocorra aumento da atividade astrocitaria. Esta elevacao esta descrita em
varias doencas agudas e cronicas do cérebro. Para estes pacientes com injaria
cerebral, um marcador bioquimico pode ser muito util no progndéstico e na
prevencdo de uma possivel sequela neurologica.

Concluindo, pacientes que nao apresentam nenhuma doenca
psiquiatrica ou neuroldgica, mas que sofrem de sindrome de apnéia e
hipopnéia obstrutiva do sono, parecem apresentar algum grau de insulto
cerebral subclinico, detectado através do aumento dos niveis seéricos de
proteina S100B. A dosagem deste marcador bioquimico podera ser de muita
utilidade na deteccdo da doenca ou no acompanhamento da mesma em termos
de prognostico, ja que trata-se de uma patologia grave, moérbida e com indice
de mortalidade associado (23).

Certamente, ainda temos muito que aprender no que diz respeito tanto
ao comportamento da SAHOS, quanto ao seu grau de comprometimento
cerebral, mas sabemos que uma contribuicdo importante foi dada: a proteina
S100B pode ser considerada um marcador de injaria cerebral em pacientes

com apnéia do sono.
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