K 4 [MAxE &7

F(Hus ) W (EE)

# R w v BAFKEE 612 F

FALR GO B A TR 253220

FHREOREE  AGFERR AEREER
FAHHIEORE1HE Y

LG LR Atypical brain activation in adults with ASD during gestural

interaction
mrEEZER *O# e A HE
Bz EH OBSL
Big  HiK FRAT

iz RA B RHEKE

— 248 ~




HANBOEE

[ntroduction: Autism spectrum disorder (ASD) is neurodevelopmental disorder characterized by difficulty
in social communicative-ability and restricted repetitive and stereotyped patterns of behavior, interests
and activitics. Abnormality in gestural interaction is one of remarkable characteristics of individuals with
ASD. During gestural interaction, individuals should detect congruency of self and other’s action and to
control self action based on visual information of other’s action. It is considered that the forward model
and inverse model of the internal mode in the mirror neuron system (MNS) plays important role for both
detecting congruency of self and other’s action and to control self action based on visual information of
other’s action, respectively, Thercfore, abnormal behaviors in gestural interaction for individuals with
ASD might by caused by abnormality of internal model in the MNS. Recent behavioral study suggest a
possibility that adults with high-functioning ASD partly damaged in gestural interaction, that is, they
show abnormality in automatic behavior but not in voluntary behavior. For instance, adults with
high-functioning ASD, who can voluntary imitate other’s action, fail automatically copy other’s action
(i.e. automatic mimicry). The finding leads a hypothesis that adults with high-functioning ASD have
abnormality automatic processing in internal model, however voluntary process is relatively intact.
Nevertheless, it is unknown if adults with high-functioning ASD show abnormal brain activation during
gestural interaction. Therefore, the author examined if the adults with high-functioning ASD show
abnormal brain activation for automatic processing of internal model, but not for voluntary processing of
internal model during gestural interaction.

Methods: To test this hypothesis, the author conducted a functional MRI study with 19 adults with
high-functioning ASD (ASD group) and 22 normal adults (control group). The subjects observed and
executed five gestures expressing five numbers, The author manipulated congruency of the executed and
observed action (congruent / incongruent) and the order of executed and observed action (active / passive).
In active condition, the subjects observed an action and then executed same or different action.
Conversely, the subjects executed an action and then observed same or different action in passive
condition. By comparing congruent condition vs. incongruent condition, the author examined neural
substrates of congruency detection, which is related to forward model. The author also examined the
neural substrates of control self action based on visually observed other’s action, by comparing active
condition vs. passive condition. If her hypothesis is true, ASD group should produce atypical activation in
automatic processing of internal model. More specifically, ASD group should produce reduced
congruency effect especially for passive condition (i.e. Passive-congruent condition vs.
Passive-incongruent condition), because the subjects were not required any voluntary behaviors for
passive condition. Furthermore, ASD group also should produce reduced active effect for incongruent
condition (i.e. Active-incongruent condition vs. Passive-incongruent condition), because inhibition of
irrelevant action caused by automatic mimicry is required for executing different action from observed
action. By contrast, the author expected that ASD group should similar congruency effect in active

condition (i.e. Active-congruent condition vs. Active-incongruent condition) and active effect in
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congruent condition (i.e. Active-congruent condition vs, Passive-congruent condition), because voluntary
imitation should be relatively intact for adults with high-functioning ASD. '
Results: There was no significant group difference on behavioral results, Nevertheless, the author found
that adults with ASD group produced reduced congruency effect in the left extrastriate body area {EBA)
for passive condition and reduced active effect in the left insula for incongruent condition, as compared to
control group. The congruency effect in the left EBA and the active effect in the left insula were
negatively correlated with autistic trait of the subjects, measured by autism spectrum quotient (AQ). By
contrast, there were no significant group difference of congruency effect in the EBA for active condition,
and active effect in the premotor cortex (PMC), and the posterior parietal cortex (PPC) for congruent
condition. ,

Discussion: Congruency effect in the normal adults suggests that the EBA is a part of the MNS, and
detect congruency between self and other’s action, by comparing efference copy of self action and visual
information of other’s action. Atypical activation in the left EBA should reflect that efference copy may
not automatically send to the MNS for adults with high-functioning ASD, which indicate that adults with
high-functioning have abnormality in aufomatic processing in forward model of the MNS. Previous fMRI
study suggested that the left insula is frequently activated by inhibit execufing an action, Therefore,
reduced activation in the left insula for adults with high-functioning ASD may reflect reduced “workload”
of inhibition of automatic imitation, which is caused by automatic processing of inverse model in the
MNS. By contrast, there was no atypical response which is related to voluntary imitation, which indicates
that adults with high-functioning ASD do not have abnormality in voluntary processing of internal model.
These findings indicate that adults with high-functioning ASD have abnormality in automatically shared

self and other’s representation.
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