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Effects of Environment on the Central Nervous System
— Environment could modulate certain features of Infantile Autism —
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Segawa Neurological Clinic for Children, Tokyo
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Abstract  Sleep-wakefulness (S-W) cycle has its critical
age in the first 4 months for development of the circadian oscil-
lation.

The importance of normal development of the circadian S-W
cycle for normal behavior in later life was shown by examining
the effects of development of the S-W cycle on symptoms of
infantile autism. It was revealed that the development of this
rhythm well correlated with the determination of hand dominan-
cy and utterance of meaningful words other than echolalia.

Its development also preceded the improvement of other
behavioral abnormalities of autism such as adaptation to novel
environment, social relatedness, insistence on sameness, hyper-
kinesia, panic state and pattern of descending stairs. Although
the determination of right-handedness was strongly correlated
with development of verbal function, early development of the
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circadian rhythm before determination of hand dominancy was
relevant to getting higher 1Q/ DQ levels. Three particular cases
with early disturbance in S-W cycle before and during the criti-
cal age revealed that turbulence of S-W cycle in early infancy
could cause behavioral disturbances in later life and the necessi-
ty of early adjustment of the rhythm for developing normal
behavior. The key nuclei underlying this pathophysiology are
thought to be the serotonergic dorsal raphe neurons. Rett syn-
drome having dysfunction of the locus coeruleus and that of the
dopamine neuron connecting with striato-pallido-thalamic path-
way besides serotonergic neurons has abnormal S-W cycle
refractory to the environmental stimulation. This suggests that
the functional preservation of the locus coeruleus and pallidofu-
gal thalamic pathway is necessary for infants to respond effec-
tively to environmental stimulation.
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No. of cases Ages (months) Improved

Improved (%) Average SD
Sleep-Wakefulness Cycle 27(100) 455 + 9.8
Hand Dominancy 25 (93) 442 + 84
Meaningful Word(s) 19 (70) 475 = 129
Adap to Novel Envl 20(74) 539 = 127 +t¢t
Insistence on Sameness 10(37) 5.0 + 25.0* t
Social Relatedness 23 (85) 53.7 + 16.3* ¢
Hyperkinesia 11(41) 570 + 254 tt
Panic State 9(33) 611+ 18.5" +t+
Decending Stairs 25(93) 4713 + 128

* P<0.05 * P<0.01
t P<0.05 1t P<0.01

*,* : difference from ages at Improvement
of circadi leep cycle

t, 1t : difference from ages at determination
of hand dominancy

Table 1

Ages of improvement of Symptoms of Infantile Autism
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Fig 1
Correlation of Age at Development of Circadian Sleep- Wakefulness
Rhythm and Age of Determination of Hand Dominancy Anscissa: ages
(years) at development of circadian sleep- wakefulness rhythm Ordinate:

ages (years) atdetermination of hand dominancy
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Fig 2

Correlation of Age at Development of Circadian Sleep-Wakefulness Rhythm
and Age at Utterance of Meaningful Word (s) Abscissa: ages (years) at
development of circadian sleep- wakefulness cycle Ordinate: ages (years)

at utterance of one or two meaningful word (s)
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Develpment of Circadian Rhythm

<4yrs >4 yrs
Hyper- () <4yrs 10 1
kinesla (+) >4yrs 5 1

2
X = 9.3963, P<0.01
0

Table 2
Ages of Development of Circadian Rhythm vs Hyperkinesia

Hand Dominancy

Rt Lt
Utterance of <4yrs 9 1
Meaningful Words >4 yrs 7 7
2
X =4.2000, P<0.05
0
Table 3

Hand Dominancy vs Utterance of Meaningful Words

Hand Dominancy

Rt Lt
Utterance of (+) 16 3
Meaningful Words (=) 3

)(2 =5.8911, P<0.05
0
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Hand Dominancy vs Utterance of Meaningful Words
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t of Circadian Rhythm

before after

Intervals (months)

Hand Domlinancy

Meaningful Word(s)

{Table)
(Right)
(Left)
(Table)
(Right)
(Left)

Adaptation to Novel Envir

on
Soclal Relatedness
Hyperkinesia
Panic State
Decending Stairs

14
10
4
1*
9
1
18
9
18
10
]
15

"

9
2
8
7
1
2
1
6
1
0

-

1

5.8+5.7 =
6.846.1
2.7+3.1
7.316.7
8.416.6
3 0 Tt
10.9x:11.4
18.1+27.9
10.4£13.7
20.0+26.8
16.1£13.1 ——
8.219.3

* including one case with ambidextrous
11 P<0.01

1 P<0.05

Table 5

Development of Circadian Sleep-Wakefulness Rhythm vs Autistic

Symptoms

Determi

of Hand D

betore after

intervals (months)

Meaningful Word(s) (Table) 15 3 7.3x7.5

(Right) 13 3 8.217.5

(Left) 2 0 0,0
Adaptation to Novel Envi t 18 1 11.4+11.6

on S ] 1 17.6+30.7 '
Soclal Relatedness 19 2 12.0+15.0
Hyperkinesia 9 0 18.4128.8
Panic State 7 1 17.1£13.0
Decending Stalrs 18 6 5.816.6
1 P<0.05
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Development of Hand Dominancy Rhythm vs Autistic Symptoms
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Sleep-Wakefulness Cycle and Hand Dominancy vs Levels of 1Q/ DQ
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