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ahstract

Abnormal Sleep-Wakefulness Cycle and Behavior
in Infant and Child

Yoshiaki Furukawa and Masaya Segawa

Observing the abnormal sleep-wakefulness rhy-
thm starting from early infancy, Segawa speculated
the involvement of the serotonergic system in raphe
nuclei as the primary and significant pathophysi-
ology of early infantile autism.

In the past meeting of this research group, it
was reported that the early lesion of raphe nuclei
affect the later sleep-wakefulness rhythm and that
prenatal maternal behavior and own early food
intake behavior could affect the development of
sleep-wakefulness rhythm of offspring later in
development, with experimental animals.

This paper reports our experience with human
subjects of abnormal sleep-wakefulness rhythm
and behaviors.

Case I.

A boy developed normally until 4 months old
with circadian rhythm developing appropriate for
the age. At the age of 4 months, he moved to
Johannesburg, South Africa whose time difference
from Japan is 7 hours. Thereafter, it was
noticed that he did not crawl. His behavior
characteristics were that he did not mind stran-
gers and was easy to care. Soon he was noticed
not to be responding to callings, not to be playing
with even Japanese children and sleep onset

became poor. At around 2.5 years old insistence
to sameness became noticeable and the once
learned speech began to be lost. Self mutilation
began around 3 years old. At the age of 3 years
6 months he returned to Japan. Around 4 years
1 month he became withdrawn and anorexic and
lost 4kg. He ate, however, at the middle of the
night, which was thought to correspond to the
supper time of Johannesburg, and regained the
once lost weight.

At age 4 years 11 months, he was brought to
us with the complaint of the above abnormal
behavior.

Case II.

A boy was born after normal pregnancy, and
developed mild speech delay and breath holding
spells. The sleep wakefulness rhythm was found
to be abnormal. It was found that the family
owned a public bath house and mother kept a
very particular time schedule; i.e., she slept at 3
a.m. and woke up at 11 a.m. The boy’s sleep-
wakefulness rhythm was found to coincide with
the mother’s.

Case III.

A girl was born after normal pregnancy and
the perinatal history was normal.

At 1 month old, mother noted the baby did
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not fixate or smile. She was taken to this clinic
at 3 months old. )

The neurological examination revealed sacral
dimple.

absolutely irregular with long daytime sleep. After
the mother was advised to control the baby’s

sleep-wakefulness rhythm, there soon observed :

decreased daytime sleep. However there was still
irregularity of the rhythm left, comparing. to a
normal control.

Case IV. )

A boy was born after normal pregnancy and
delivery. He showed mild delay in speech but
other psychomotor developments were normal. At
2 years 6 months, abnormal behavior of wondering
around in the room during the day and night
developed. The episodes lasted 30 minutes to 1
hour. At 3 years 6 months, he showed abnormal
movement of the neck and upper extremities oc-

curring together with this wondering around..

When it occurred at night, he showed fear and
complained of hallucinatory images.

He visited our clinic at 4 years 2 months old.

The family history included schizophrenia in
an aunt and autism in a cousin.

EEG revealed multifocal spike and wave
complex. .

His sleep-wakefuleness rhythm revealed a very
irregular nap leading to abnormal sleep-onsettime
and irregular sleep-wakfulness rhythm. The abnor-
mal behavior mentioned above tended to occur
at night and early morning, and the episodes
that occurred in the latter lasted longer. It was
advised that the naps should be stopped to make
the sleep-wakefulness rhythm regular, then the
abnormal behavior decreased, except for the early
morning episode which is also decreasing gradually.

Discussion

Human circadian rhythm begins to form at
4 weeks old, and the fairly organized sleep-wake-
fulness rhythm can be seen and the daytime sleep
take the form of nap by 16 weeks of age. Around
2.5 months old, sleep onset NREM sleep appear
and adequate environmental stimulations as “Zeit-
geber” are essential for this. .

In early infantile autism, the hypofunction of
serotonergic system in. early infancy make the
subject to be less sensitive to the “Zeitgeber”, es-
pecially social cues, causing the failed entrainment
to circadian rhythm. Failed formation of circadian
rhythm cause the diminished contact of the subject
to environment, especially to mother, which in
turn decrease the maternal care of the child and
the vicious cycle occur.

In case I. the 7 hours time change at the

¢ritical age.caused the desynchronization of oscil-

§0

The sleep-wakefulness rhythm showed t_o‘ be . .

lators and lead to later abnormal food taking
behavior. The lack of crawling in infancy observed
in this case suggested the presence of instability
of oscillators in the base. In animal experiments,
the meal could be a “Zeitgeber” but it is not re-
lated to the light-dark cycle. However in human,
if the subject is adjusted to 34 hour light and 14
hour dark cycle, the subject consider the 48 hour
as subjective one day, and takes 3 meals in 48
hours. When this behavior lasts for a longer
period, the subject loses weight. It is generally
believed that food taking rhythm is closely related
to sleep-wakefulness thythm. In case I, therefore,
with the underlying developmental disordered
oscillators, the time change caused desynchroniza-
tion of food taking rhythm and sleep-wakefulness
rhythm.

Case IT supports the importance of “Zeitgeber”
given at fetal to early critical stage, on the for-
mation of circadian rhythm. In animal experi-

- ment, the circadian rhythm is adjusted to foster

mother’s rather than biological mother’s when the
offspring is transferred to foster mother’s care at
the critical age of the offspring. It is interesting
that the sister of case II initially presented the
same abnormal rhythm synchronizing to the
mother’s, however after she was taken care by the
grandmother who followed the normal sleep-
wakefulness pattern, she returned to the normal
rhythm synchronizing with the grandmother. Thus
it is suggested that in human also the biological
mother’s rhythm and foster mother’s rhythm can
influence the child’s sleep-wakefulness rhythm.

In case III, the abnormal sleep-wakefulness
rhythm and autistic behavior were present already
before 3 months old. This case supports Segawa’s
speculation that abnormal circadian rhythm is one
of the earliest symptoms of early infantile autism
and if this is corrected by 4 months of age, the
autistic symptoms can possibly be corrected.
Segawa had stressed the possibility of detecting
early infantile autism in early infancy and that
the possible prevention of developing early infantile
autism by strengthening the “Zeitgeber” from early
developmental stages.

"In case IV, the abnormal behavior was not
epileptic attack but related to underlying abnor-
mal system which control the sleep-wakefulness
rhythm. Furthermore, abnormal REM stage was
suspected in this case. It is known that stage REM
is not influenced by environmental factors, but is
under the control of a genetic influence. In case
IV, the lowered activity of awake state and NREM
stage caused the increased function of REM com-
ponents and their leakage into NREM stages and
awake state. The biological basis of this condition

is probably cholinergic excitation seems to be stron-



ger than monoaminergic suppression. The enhance-
ment of the monoaminergic systems, by manupu-
lating the environmental factors, corrected the
abnormal clinical symptoms.

Conclusion

The abnormal sleep-wakefulness rhythm in
early infantile autism had been presented by
Segawa. Evaluation of abnormal sleep-wakefulness
rhythm in early developmental stage is important
for early diagnosis and prevention of early in-

fantile autism. Furthermore, the research from this
aspect is important to clarify the pathophysiology
of earyl infantile autism.

The four cases presented here suggest not only
in animal but also in human, environmental
factors in early developmental stage could affect
the sleep-wakefulness rhythm and other behaviors.
Correcting the environmental factors could im-
prove the abnormality.
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