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APRESENTACAO

7

A obra “Novos Paradigmas de Abordagem na Medicina Atual” é integrada por
uma série de livros de publicagdo da Atena Editora, em seus 18 capitulos do volume
2, a qual apresenta dados descritivos e epidemioldgicos de doencas emergentes e
reemergentes e a atuagdo dos profissionais da saude sobre estas.

Nos ultimos anos tém sido reconhecidas diversas infec¢des humanas até entao
desconhecidas, bem como a reemergéncia de outras que, ao longo dos anos, haviam
sido controladas. As doencas emergentes sao as que se desenvolvem com impacto
significativo sobre o ser humano, por conta de sua gravidade, da alta probabilidade
em acometer 6rgaos e sistemas principais e da potencialidade de deixar sequelas
limitadoras e mesmo morte.

Dentre os fatores que contribuem para o reaparecimento de doencas
reemergentes, como a sifilis e a Doenca de Chagas, e o desenvolvimento de novas
patologias, como microcefalia e variados tipos de céncer, estdo 0os mecanismos
de mutacdo e recombinacdo genéticas, demografia e comportamentos humanos,
mudancas ecoldgicas, uso inapropriado das tecnologias em saude e a decadéncia dos
sistemas de saude, fruto da elevada demanda e dos custos crescentes da assisténcia
médica, que vem a absorver grande parte dos recursos, antes destinados as areas
de prevencéo e controle de agravos. Assim, medidas como a potencializacdo da
comunicacéo e informacédo em saude publica e das praticas preventivas em saude,
implantacao de politicas de uso racional de medicamentos, estimulo a mudancas no
estilo de vida e equilibrio com a natureza contribuem na preveng¢ao do aparecimento
dessas patologias.

Assim, esta obra & dedicada tanto para os estudantes e profissionais da
area da saude, quanto para a populacédo de forma geral e aborda os seguintes
temas: fatores epidemiologicos da Doenca de Chagas; correlacdo entre alteracdes
socioambientais e surgimentos de doencgas; novos vetores de propagacao de doencga
bacteriana; patologias relacionadas as alteracées genéticas; aspectos relacionados a
microcefalia; drogas de abuso como problema de saude publica; fatores relacionados
a subnotificacéo de sifilis; relatos de casos sobre padroes de diferentes neoplasias,
entre outros.

Sendo assim, almejamos que esta obra colabore com os profissionais de
saude, atualizando os conhecimentos destes sobre algumas patologias emergentes
e reemergentes e assim, norteie o desenvolvimento de estratégias de prevencéao e
paralelamente embase o tratamento e manejo dos casos ja existentes.

Nayara Araujo Cardoso
Renan Rhonalty Rocha
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CAPITULO 7

BRAIN STIMULATION USED AS BIOFEEDBACK IN
NEURONAL ACTIVATION OF THE TEMPORAL LOBE

Vernon Furtado da Silva
Universidade Federal de Rondénia, Porto Velho,
Rondébnia

Estélio Henrique Martins Dantas
Universidade Federal do Estado do Rio de
Janeiro/UNIRIO, Rio de Janeiro, Rio de Janeiro.

Patricia da Cruz Araruna Oliveira
Centro Universitario de Jodo Pessoa/UNIPE, Jodo
Pessoa, Paraiba

Kaliny Monteiro Simbées
Centro Universitario de Jodo Pessoa/UNIPE, Jodo
Pessoa, Paraiba

Maria Auxiliadora Freire Siza
Centro Universitario de Jodo Pessoa/UNIPE, Jodo
Pessoa, Paraiba

Mauricio Rocha Calomeni

Institutos Superiores de Ensino do CENSA/
ISECENSA, Campos dos Goytacazes, Rio de
Janeiro.

ABSTRACT: This study focused upon the
functional capacity of mirror neurons in autistic
children. 30 individuals, 10 carriers of the
autistic syndrome (GCA), 10 with intellectual
impairments (GDI), and 10 non-autistics (GCN)
had registered eletroencephalogram from the
brain area theoretically related to mirror neurons.
Data collection procedure occurred prior to brain
stimulation and after the stimulation session.
During the second session, participants had

Novos Paradigmas de Abordagem na Medicina Atual 2

AREA IN AUTISTIC CHILDREN

to alternately process figures evoking neutral,
happy, and/or sorrowful feelings. Results proved
that, for all groups, the stimulation process in
fact produced additional activation in the neural
area under study. The level of activation was
related to the format of emotional stimuli and
the likelihood of boosting such stimuli. Since
the increase of activation occurred in a model
like the one observed for the control group,
we may suggest that the difficulty people with
autism have at expressing emotions is not due
to nonexistence of mirror neurons.
KEYWORDS: Autistic Disorder, Mirror Neurons,
Emotions.

ESTIMULACAO CEREBRAL USADA COMO
BIOFEEDBACK NA ATIVACAO NEURAL DO
LOBO TEMPORAL EM CRIANCAS AUTISTAS

RESUMO: O estudo verificou a capacidade
funcional dos neurdnios-espelho em criancas
autistas. 30 individuos, sendo 10 portadores
da sindrome autista (GCA), 10 com deficiéncia
intelectual (GDI), e 10 né&o-autistas (GCN)
tiveram registrado o eletroencefalograma da
area do cérebro relacionada teoricamente com
os neurénios espelho. O procedimento de coleta
de dados ocorreu antes e apés uma sesséao de
estimulacéo cerebral. Durante a segunda coleta
de dados, os participantes tiveram de processar
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alternadamente figuras evocando sentimentos neutros, felizes e tristes. Os resultados
provaram que, para todos os grupos, o processo de estimulacéo de fato produziu
ativacéo adicional na area neural em estudo. O nivel de ativag¢do foi relacionado com
o formato dos estimulos emocionais. Uma vez que o aumento da ativagao ocorreu em
um modelo semelhante ao observado para o grupo controle, pode-se sugerir que as
pessoas com autismo tém dificuldade em expressar emocdes ndo devido a inexisténcia
de neurbnios-espelho.

PALAVRAS-CHAVE: Autismo; Neurdnios-Espelho; Emocoes.

11 INTRODUCTION

Autism spectrum disorder (ASD) is a pervasive neurodevelopmental disorder
characterized by dysfunctional socialization and communication, with the emergence
of stereotyped and repeated behavior (CORRADI-DELLACQUA et al, 2014), by
social symptoms and atypicalities in elementary aspects of perception, as in the case
of visual processing of emotional and neutral facial expressions (GAIGG, 2012). For
some researchers, it may be a consequence of the poor neural connectivity in ASD,
particularly to and within prefrontal and parietal regions (WICKER et al, 2008).

Thus, it is generally accepted that individuals with some form of ASD display at
least some impairment in recognizing emotions through facial expressions (HARMS,
MARTIN and WALLACE, 2010), although there are a host of inconsistent results
(ENTICOTT et al, 2013). However, the automatic mirroring of affective gestures and
expressions is also considerably weaker in infants with ASD and the differences in
emotion processing between typically developing individuals and their peers with ASD
are also observable at a neural level (MOLNAR-SZAKACS et al, 2009).

It has been postulated and proven by neuroscientists that the inability of children
with autism to relate to people and life situations in the ordinary way depends on a
lack of a normally functioning mirror neuron system Ramachandran and Oberman,
2006). So much so that according to Palau-Baduell, Valls-Santasusana and Salvado-
Salvadé (2011), currently, the hypothesis of a dysfunction in the mirror neuron system
in individuals with autism has received significant attention from several researchers.

Thus, the aim of the study was to investigate reactivity in the mirror neuron system
to emotional stimuli in individuals with autism and their peers who do not have autism
and do not have mental iliness and testing the hypothesis that these groups can be
stimulated through biofeedback.

2| MATERIALS AND METHODS

Subjects were randomly chosen from three centers specializing in treating children
with special needs and that are prepared to deal with children with autism and other
children with neural disorders not associated to autism. These centers also maintain,
as a treatment strategy, regular contact with all the children and their caregivers,
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being able to provide historical record about the progression of the disease of each
child, which facilitated all the research phases. There was also a control group whose
participants were children studying in schools at the vicinity of the treatment centers.
The participants were identified from indication of the responsible professionals who
served them in their centers and schools, and those responsible for the participants
were informed and they gave permission by signing the consent form.

The sample was composed of 30 children, 10 of them being from groups clinically
diagnosed as suffering from autism spectrum disorder (GCA). Ten other children, in
spite of being clinically diagnosed as having intellectual impairment also had enough
capability for interacting and executing all the tasks related to the research (GDI). The
10 remaining children composed the group without diagnosis of any type and/or level of
psychophysiological impairment and who have normal scholastic development (GCN).

To be included in the control group, the children chosen in schools had to
have cognitive development compatible with their chronological age, with a good
educational development and without problems of social interaction, also as certified
by their teachers. For the group with children with autism, they had a clinical diagnosis
of autism (DSM-5) but in a degree that allows the level of interaction necessary for
the methodology of this study, while those in the DI group had been diagnosed with
intellectual impairment not linked to autism, which clearly compromised their activities
of daily living (ADLs). Cases that did not strictly meet the inclusion criteria were not
included in any of the groups. The study was approved by the Human Research Ethics
Committee of the Institutes for Higher Learning of CENSA (ISECENSA) under protocol
no. 296.193.

For the recordings of alpha wave (EEG), the instrument selected was Pocomp+
by Touch Technology. The device has its own grounding to eliminate any possibility
of electrical interference during signal capture and has been highly effective in
neuroscience research (MARQUES et al, 2006; CALOMEN!I et al, 2013). Electrode
placement for EEG recording complied with the 10—-20 system of the Brazilian Society
of Clinical Neurophysiology.

The electrodes were positioned on the temporal lobe, site of the amygdala, a
neural structure related to the emission of a response to emotionally important stimuli,
whether the context is pleasant or unpleasant (Phan et al, 2002). Specifically, the point
selected for the recording was T6-A1+A2, due to the relationship between this point
and the Wernicke area, a general interpretive region associated to knowledge and
intelligence (NAVA, 2000). Since it is located in the right hemisphere, this point may
reflect more specific responses because this hemisphere is more effective than the left
in terms of recognizing stimuli that demand emotional responses.

The pre-intervention data collection consisted of recording the
electroencephalographic (EEG) signals of the study subjects individually, in a duly
prepared room. A baseline pattern of these neurons was recorded in a state of general
physical rest while controlling other stimuli such as room temperature, external noise,
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and ambient light that could mask response specificity. Data collection was considered
neutral phase 1 for 2 min for each individual in each group. A cutoff point from earlier
recordings was always observed at the beginning of the 2-min period.

A second verification in this pre-stimulation phase occurred during presentation
of pictures showing children’s faces expressing emotions. The recording (EEG) was
made at the same cortical point of earlier recordings. The sampling period of the figures
and recordings (concomitantly) was 4 min, 2 min corresponding for the sample of happy
pictures and 2 min for sad faces. Four figures were shown to each child in the same
sequence, 2 depicting happiness and 2 sadness. Each figure was observed by a period
of 1 min in which was asked the recognition of the expression (happiness or sadness);
manipulation of the figures was also permitted by subjects if they wanted to.

After the collection period, the groups underwent the intervention phase
characterized by a non-invasive, painless, and non-stressful activity; all subjects,
including members of the group with autism, accepted the placement of auditory/
visual components inherent to stimulation without protest, and two occupational
therapists helped entertain the children during this and other data collection phases.
Brain stimulation was made through application of strobe lights and binaural beats in
a frequency of 8 to 12 hertz (Hz) and in an intensity adjusted to the comfort of each
subject.

This occurred over a short time period, in the morning or afternoon, so the
children from the three groups could also alternate the corresponding pre-stimulation
period. Thus, around half of each group performed the study tasks first in the morning
and then in the afternoon, while the other half executed them in the reverse order.
In this phase of the intervention, brain stimulation was applied to each member of
each group individually. The neural activation period aimed at hemispheric equalization
in the participants was 10 min for each participant. The next step of the intervention
involved collection of post-stimulation data, an identical procedure to pre-stimulation
data collection, even as regards base data (neutral phase 2). Similarly, all the children
took part in this phase.

Data of three recordings at point T6 were analyzed using descriptive and inferential
statistics. Descriptive statistics analyzed mean cortical waves in the different groups
at different moments, in addition to standard deviations and minimum and maximum
scores. For inferential analysis between groups, the data were 100% normalized and
how much each individual in the group oscillated (in %) from pre- to post-test was
also taken. After this normalization, one-way ANOVA was applied to determine if the
percent variations between pre- and post-stimulation produced statistically significant
indexes in the groups. Afterwards, the Tukey test was applied as supplementary
verification seeking to construe the specificity of evidence found. For the purpose of
standardization, we studied the need to transform or not the activation level scores into
Z scores. At any rate, the reference point for the test of hypotheses of the study was

alpha < 0.05. Spurious data were not used in any of the analyses.
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31 RESULTS

The first set of data presented was the alpha frequency band data for the group
with autism, the DI group, and the control group, comparing the data obtained at pre-
and post-brain stimulation collections.

Pre-Stimulation
Autistic group Control group DI group

Neutral Happiness | Sadness Neutral |Happiness| Sadness Neutral | Happiness | Sadness

M | CV M Ccv M| CV| M|CV| M |CV| M|CV|M|CV| M| CV | M,/ CV

Minimum | 1.75| 0.36 | 3.34 | 0.40 | 2.39 | 0.38 |1.05|0.56| 1.51 | 0.43 | 1.37|0.38 |2.81|0.40 | 3.96 | 0.38 |4.12|0.38

Median |3.81|0.48 | 13.8 | 0.54 | 11.1 | 0.48 (2.64|{1.81|3.46 | 1.76|4.13|2.70 |16.4|0.46 | 21.4 | 0.44 {24.6|0.49

Maximum | 38.6 | 1.06 | 38.2 | 0.89 | 40.7 | 0.82 [12.4|8.72|15.2|14.9|13.0(10.4|25.8|0.50 | 41.5| 0.66 |42.3|0.80

Mean 14.9 | 0.53 | 16.6 | 0.59 [ 16.4 | 0.55 |4.68|3.23|5.92 | 4.72 | 5.65 | 4.05 |156.83 | 0.45 [21.9 | 0.47 |23.1]|0.53

g;f/’l‘;fg: 16.7|0.24 | 155 | 0.20 | 16.4 | 0.17 |5.28/3.83|6.28 | 6.90 | 5.12 | 4.70 | 8.72| 0.03 | 12.6 | 0.09 |12.8(0.15
Post-Stimulation
Autistic group Control group DI group
Neutral |Happiness| Sadness Neutral Happiness | Sadness | Neutral | Happiness | Sadness

M|CV| M |CV| M |CV M Cv M|CV|M|CV|M|CV]|M]|CV M | CV
Minimum [5.00| 0.47 [2.81|0.42 |4.73 | 0.43 | 296 | 1.10 |3.61| 1.01 |4.12|1.32|4.51| 0.39 [4.09| 0.38 | 4.90 | 0.38
Median |7.06|1.04 [11.4]0.86|11.3|0.91 | 10.9 | 1.27 |9.26| 1.65 |10.2|1.82|22.2| 0.44 |23.2| 0.41 | 23.0 | 0.44
Maximum |47.8| 2.04 |46.0| 2.00 | 52.5| 1.65 | 21.5 | 8.07 |16.5]| 3.83 [25.7]2.32|43.1]| 0.52 |42.8| 0.54 | 43.6 | 0.54
Mean |16.2]| 1.05|156.7|0.89 |19.2| 1.01 | 11.5 | 2.93 [9.66| 2.04 {12.6]1.82[22.7| 0.44 [28.9| 0.42 |24.3 | 0.44

Standard
deviation

16.7|0.51 (14.70.54 | 18.2 | 0.46 | 7.87 | 3.43 [6.43| 1.23 |10.4|0.40|14.0({0.044|15.3|0.053 | 15.1| 0.06

M= Mean activation, in millivolts (mV) of neurons from the T6 area during
electroencephalographic collection.

CV = Coefficient of variation in neuronal activation from the T6 area during
electroencephalographic collection.

Table 1. Descriptive record of neural activity in groups GCN, GCA, GDI, pre and post photic
and auditory stimulation, during processing of neutral stimuli, and images that depict feelings of
happiness and sadness.

The data exhibit parametric characteristics, and the observations regarding the
central tendency of brain activation in each group were made using the arithmetic mean
of neural activity at point T6. The pattern exhibited by the groups before brain stimulation
showed that the groups with autism and DI have had a very similar neural activity.
Nevertheless, the control group showed a different pattern, with relatively low neural
activity when compared with the other two groups. Another interesting observation is the
fact that in this pre-stimulation phase, the neural activity of the groups was much lower
in response to neutral stimulus, compared to activation in response to the two affective
stimuli (happiness and sadness). Furthermore, individuals with autism and the control
group seem to activate more neurons when processing images that depict feelings of
happiness, whereas the group composed of intellectually impaired subjects exhibited
greater activation during the processing of images that tend to transmit feelings of
sadness. Overall variations in neural activation with respect to analysis of responses to
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expressions of happiness and/or sadness were minimal for all the groups.

Cortical alpha frequency readings after brain stimulation revealed interesting
variations when compared to pre-stimulation recordings, characterized primarily by
increments in activation that occurred at almost all the recordings, except in the group
with autism, which, after stimulation, showed reduced neural activity in processing
images that conveyed happiness. With regard to readings taken after exposure toimages
depicting sadness, all three groups also exhibited high activation patterns, compared
to the pre-stimulation phase. The group with autism, for example, during processing of
neutral stimuli exhibited increased activity during post-stimulation assessment. When
they were exposed to images depicting happiness, albeit post-stimulation, individuals
with autism exhibited decreased neural activity. However, during the presentation of
images of sad faces after stimulation, neural activity was increased in this group.

What do the aforementioned values and their variations express in terms of the
competency of people with autism in the perception/action relationship, considering
data gathered at pre- and post-stimulation? As reported by Calomeni et al.”°, the
percentage values of a series of cortical activation data, obtained by activation and/
or deactivation, express a quantitative relationship of neurons mobilized during mental
processing activities, whereas the coefficient of variation (CV) indicates the qualitative
relationship of this mobilization. Given the above results, it can be concluded that
during the processing of neutral stimuli and sad faces, the group with autism showed
a quantitative (represented by a rise in mean activation), but not qualitative increase,
as evidenced by the higher coefficient of variation (CV). During processing of the figure
showing happiness, this group exhibited a reduction in neural activity and an increase
in post-stimulation CV.

The control group data, in turn, revealed very different values and variations from
both the groups with autism and DI, given that neural activity increased in all three
experimental situations after stimulation. However, just as important as this quantitative
increase was the concomitant reduction in variation coefficients, representing a
qualitative change in the processing of figures and in the neutral processing condition.

Finally, individuals with intellectual impairment (DI group) also showed a
guantitative rise in neural activation after stimulation. In relation to the qualitative aspect,
this group was more evenly balanced at pre- and post-stimulation than the other two
groups. However, the difference was very slight, showing a tendency to qualitative
improvement, expressed by the direct reduction in the coefficient of variation at each
processing moment.

Intergroup and intragroup inferential analyses were conducted with normalized
data (Z score) using the ANOVA test. Results of intergroup comparisons revealed
no statistically significant difference, that is, in all situations, the value obtained was
p>0.05, thereby eliminating the need for supplementary testing.
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Figure 1. Plotting between pre- and post-photic and auditory stimulation in the GCN, GCA,
GDI groups. The midline indicates the arithmetic mean in mV of the neural activity at point T6
in the different processing situations assessed. The solid area corresponds to pre-stimulation

assessment.

This finding, in accordance with the theoretical predictions of the study, was
very likely to occur. This is because the phenomenon targeted was the possibility that
certain neurons in the temporal lobe, confirmed by earlier research as being associated
to mechanisms of human emotion, using an electrical stimulation procedure, could be
boosted even in individuals with autism who normally experience emotional difficulties
in their daily lives.

4 | DISCUSSION AND CONCLUSIONS

Calomeni et al (2013) proved that increased motor function was more related to a
lower dispersion of activation (qualitative increase) in the cortical motor area.

In a previous study, Palau Baduell, Valls-Santasusana and Salvado-Salvadé
(2011) claimed that the activity of mirror neurons in humans has been investigated by
analyzing reactivity in the electroencephalogram (EEG). Therefore, we recorded that
even before stimulation, neurons from the cortical area assessed by EEG recordings

reacted in a specific way to different processing situations, most likely based on previous
emotional experiences.
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After being boosted by photic/auditory stimulation, the same neurons exhibited
increased reactivity, as evidenced by the recordings obtained for all the groups. Another
interesting fact is that before stimulation, EEG recordings demonstrated the same
response pattern for all three groups, with the processing of the neutral stimulation
showing the lowest neural activity. Despite this pattern, the control group registered
the lowest neural activity and the highest dispersion during this activity. This may
have occurred due to the nature of the stimulus itself, which, for the individuals of this
group, may have evoked more “dispersed” feelings, which are less intense compared
with those experienced by members of the other two groups. This dispersion can be
explained as a function of the conceptual notions implicit in the theory of mind and
empathy (BARON-COHEN, 2002), and the fact that human mirror neurons are related
to higher-order brain processes, such as learning by imitation, language, skills of
theory of mind, empathy, perceived intentions and social cognition (PALAU-BADUELL,
VALLS-SANTASUSANA, SALVADO-SALVADO, 2011).

Studies such as those by Kilts et al. (2003) have demonstrated differential patterns
of brain activation in response to dynamic versus static facial emotion stimuli. Moreover,
Molnar-Szakacs et al. (2009) described neuroimaging studies that investigated the
imitation of emotional facial expressions and showed that children with autism have
virtually no activity in mirror neurons compared with children in the control group.
However, studies with functional magnetic resonance imaging (fMRI) suggest that a
much larger network of brain areas show mirror properties in humans than previously
thought (ACHARYA, SHUKLA, 2012).

The results presented suggest that the mirror neurons of these individuals
are present in the cortical area measured and are reactive to emotional processing
situations. In other words, children with autism smile or feel sad internally (emotional
experience), but do not manifest these feelings externally (emotional expression). That
is, they do not have suitable cognitive ability to process environmental and internal data
in a harmonious and effective structuring (FRITH, 1989). Implicit to this version of the
existence of central incoherence in the brain of a person with autism, there is also the
possibility that such incoherence may have originated from the impairment of executive
functions (BARON-COHEN, 2002), and that if mirror neurons are actually involved in
the interpretation of complex intentions, then the interruption of neural circuitry could
explain the classic symptoms of autism and their lack of social skills (CORNELIO-
NIETO, 2009).

Based on neurological theory, which explains the relationships between body,
mind, and environment, quantitative resemblance is based on the possibility that brain
stimulation enhanced the neural drive of group members. Such fact is supported by the
Hebbian theory in which simultaneous activation of cells leads to pronounced increases
in synaptic strength between those cells'. As a consequence, this restructuring could
have resulted in enhanced interpretation of the stimuli that people with autism had to

process.
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A plausible conjecture regarding structural brain changes in autism is mediated
with respect to the disproportional and elevated growth of this organ during the initial
phase of development in a child with autism. Although a number of brain regions can
be cited as exhibiting growth discrepancy, in both white and gray matter, primarily the
frontal lobes, more gray matter tends to exist (CARPER et al, 2002), a development
pattern quite different from that commonly observed in children without autism. This
partially explains a possible control difficulty in the brain of a person with autism with
respect to containing the growth of undesirable synapses (HUH et al, 2000), or on the
other hand, preventing the normal development of neural connections necessary for
the organized and effective flow of the central information processing system, which
represents a natural association with the matching perception and memory implicit in
all normal human behaviors.

More recently, Acharya and Shukla (2012) presented the idea that autism is
characterized by two neuropsychiatric abnormalities. The first is about defects in the
social-cognitive domain, which presents as mental aloneness, a lack of contact with
the external world, and lack of empathy. The second is sensorimotor defects, such
as temper tantrums, head banging, and some form of repetitive rituals. All these are
now suggested to be caused by some anomaly in mirror neuron development. Also,
the other hypothesis presented by Zangwill (2013), based on other authors’ works,
is the proposed hypothesis of the which other-mind thought creates stress, inhibiting
thinking in those terms. On this view, there is no cognitive shortfall as there is on the
mind-blindness hypothesis. Nevertheless, whatever the explanation, those with autism
systematically do worse in similar circumstances in attributing emotional states to other
minds.

In summary, brain stimulation produced some type of change in synaptic activities
in all the groups, and possible neuroplastic alterations, at least of a temporary nature.
This type of change has been reported in a wide variety of studies (Calomeni et al,
2013; Calomeni et al, 2012). The analyses also suggest that in all the groups studied,
the cortical point with respect to the location of neurons that react to emotional stimuli
responded to stimulations that depict emotional responses. Furthermore, due to the
differences (increased) in activation recorded in these neurons after stimulation, it can
be concluded, with some certainty, that they can be activated, provided that adequate
procedures are used. We believe that mirror neurons do in fact exist in individuals
with autism and tend to respond when such individuals are presented with emotional
stimuli. Thus, the absence of compatible emotional expression and harmony commonly
observed in interactions between individuals with autism and others is most likely
unrelated to the activation of neurons or not in the cortical area investigated in this
study.
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