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BREnTidb, RHEONIKSHE
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BERETLCLBALNTE D, COEERR
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O &E{LEHIE

F = o7 L BHIBER 2 MBS R L Trey
A= b e R LSRR T L ot onT, #
TA-ATIERE 3 4 —Je FrFron
TIVE, AV F=AT IO TH Ve Fagy
ENRIYFARENTFEREYEE LT, BE
ABRE GBEWEZ e b 257 AWk,
i’ Met-enkephalin, CCK- 8 E{f
PEEOHIE
Met-Enkephalin & substance-PiZ I
NBEER, CCKIERBKEZPANTISC THisk
LAk, BEK L CERBTO LB L
THni, BIEER I AR X b FhFhots
R ZEER N, VA FELTR(3H)
~Met-Enkephalin, [1251]-CCK-8,
£1251)-Tyn-Subsutance P %6 L

substance

WBREER

6 —OHDA 1004g/LBICX 2D ABOE
1t Table-1CRLNBHETH Y, EECL
BT Y IO TDE, B » A5

Table—=1
DOPAMINE CONTENTS AFTER NEOBATAL 6-OHDA/DHI

25 days 120 days
of age of age

control
striatum
treated

65.0°3 1.5 ¢ & )
1.0 + 0.3 ( 30)

$6.8 3.3 ( 6 )

1.4 3 0.3 (&)

meso~ cantrol
limbic
area treated

26,4 3 1.6 ( 6 )

2.5 3 0.4 (10

41.6 £ 0.6 ( &8 )

4.6 + 0.9 (86)

frontal control

cortex treated

6.4 20.0 (6)

0.2 + 0.0 [ 10)

0.7 $ 0.1 (5

0.3 4 0.0 (6)

ventral control

7.1 20.5 (1 8}

4.6 1 0.2 [ 6 )

midorain treated 2.7 2 0.3 { 10}

1.5 3 0.1 {6)

| ng / mg protetn )

ventral midbrain contains substantia nigra and VTA.

NBYFTREEOHIERTE EHB I Tnk
WRBETHIORME TR v > T ABRS OEE AR
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hypo- 5\ eu-sensitive THY—FT
2\, THIZMLER OB O EF AR O
BRI 0L N\, T LARECDH S
MiE S » MEDAIW supersensitive ZREE
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BEOWTHH LELTABLERD 55, 6
—OHDA 1004gMEBDEED locomotion
BFig-1 WRTTELTHHH, TOLED
Fig.-1

OPEN FIELD TEST
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Number of Square Crossings
- N
Q (-3
1 1
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Days of Age
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KO up-regulation 24 U X ¥ 528, 1781
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#b, DACHEEBREAEDE F hyper-

locomotionlC D% MR BRTIE A\, FZLTHE
OBRBETDAVRF ARV I 7RG ORE
ELTINAZLET, EEREADNEDAY
AT L LEENBECEDY 2O L 254
DNADENEOVRT ACERRBZINBENRD
BEOBRLEEL NS, TOEBIO—BET
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Bzl o085 FERE~ZLTW{cLD
KHE2OTHD9, 1982 £ DEF AL DN
TEE LTITBHEBENICR I BEA TH S

Seiden LOZ v —FHRer b=y Fraa=
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FPNDT 7 = £ 3 v OEBEIRT BRI RICE
ARITE D A ERTFHCER T 22 L% R
WL, ZOHERE T 72423 ik b
=Y RT AOFRRERICRENICERT A C
ERFEhLHCEETRR LA, BADF—4T
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A TSR L PHGTBER T Bmax 23500
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CTtu p=r=a—n¥Osprouting K L5
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1, Luthmam 5% Th A @EREERIIC B
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OFREFAEAL(TAHIDEEL LN LR
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BPBIC S ERB YD B, SEIRTBICD H4EH25
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O3BETD ARERTF FOERBEHENDL L,
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3 5 BUBCEMBRbh, B#T » P TDA
T a2 =R b CE HD AREHEN HRER
B OBRICE| B H» CE L 2L 2 RERAY
Thid 5 0o FROEER LA (Fig-
2), CCK- 8o\ TikHKTBRERD S 3

BS B TETAER T2 (Fig-3 ),

Fig.—2

200 - 200+
STRIATUM

S. NIGRA

MET-ENKEPHALIN ( % of controls )

25 35 70 258 35 70

DAYS OF AGE DAYS OF AGE

Fig.—3

2001 VTA 200

MESOLIMBIC

1004 B

- CCK ( % of controls )

25 35

DAYS OF AGE

JDAYS OF AGE
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D D BERA~TIT T 268 MEI0RITRE L
THUTOSREBHATEA(HIABR), (1)
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C i JER MM O 15 BB 45 TR RO
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RERT, M. P itaR BT o8P RIE i,
() BEES L% aS BN MGV~ t
RLTWE, BEfdE R,

B
L BERERFAIRE
ERE BRI M AR O B — B T B BE A

FTEEh 2 Ml 2 O EIMFCHE Lie, Th b oM
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o THFTHEC RS L, RICER R MO B
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5o F RBMRTHR LIcBEA TIPSPICSHATLT
FERE HOMIPE OB BEFS T1TIEEIREAL 2K

EOHIaN 0 SEEHFET A 2, T OBA ORI
B L aBBA OB BRI BT A
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Descending trajectasies of PHA-L labeled fibers
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abstract

Age Related Occurence of Symptoms of Infantile Autism -
Clinical and Experimental Studies

Masaya Segawa1, Yutaka Kuruz, Kiyohisa Takahashi3,

Toshihiro Maeda% and Shigemi Mori5

It is known that brain stem monoaminergic neurons, having long axons broadly
distributed in the central nervous system, modulate functions of the system and
have important roles in behavior. So the dysfunction of these monoaminergic neu-
rons’ is attended as a cause of behavioral disturbance or psychosis. From our
previous studies, early dysfunction of the dorsal raphe nuclei is suggested as
the cause of infantile autism, which induces functional disturbance of the upper
nervous system being innervated by the nuclei. This malfunction becomes apparent
with age, sequentially, according to the caudalo-rostral maturational process and
appears clinically as the age dependent occurrence of certain symptoms of autism.

In the present study, Segawa et al. evaluated the incidence of particular
symptoms of infantile autism in cases who came for their medical care initially
at wvarious ages from 3 to 12 years, and the modulation of these symptoms by
various treatments. They reconfirmed the age related occurrences of certain
symptoms observed in previous data and also showed the difference in response to
treatments even among symptoms which developed in the same age range and were
thought to relate to the dysfunction of the same nervous system or systems.

Previously, they showed the effects of low dosis (0.5 mg/kg/day) of levodopa
on certain symptoms of autism, such as hyperkinesia, stereotyped movements, and
so to say panic behaviors which develop in early to late childhood. By polysomno=-
graphical examination they revealed that this low dosis of Tlevodopa alleviated
supersensitized dopamine receptors.

These results show that the modulation of receptors, innervated by dysfunc-
tioned neurons, involves certain symptoms of infantile autism which occur at
later ages.

Kuru et al. evaluated 132 cases of idiopathic and symptomatic autism and
observed in 96 cases abnormalities of the inferior horn of the lateral ventricle.
They divided the lesion into two types by the distance of the lesion from the
midline of the cortex. Type 1 was the case whose inferior horn 1lesion was
located laterally more than 30mm from the midline and type 2 was the case whose
lesion is less than 30mm from the midline. Of the 96 cases 62 belonged to type 1
and 34 to type 2.

In the adult brain the amygdaloid nuclei are located less than 30mm medial to
the midliine and the white matter lateral to the nuclei contains the fibers of the
anterior commissura and the uncinate fascicles, These data suggested early
lesions in the amygdala and the white matter lateral to the nuclei could develop
symptoms of infantile autism.

By administration of 6-OHDA to infant rats pretreated by desmethyl imipramine,
Takahashi et al. "showed the development of hyperkinesia at 3 to 6 weeks of age.
Pharmachologically, this behavioral disturbance was shown to be caused by the
supersensitivity of the dopamine receptors. Though a similar receptor modulation
was also observed in adult rats, the alteration of contents of met-enkephalin in
the striatum differed between infants and adults. The peculiarity of the dopa-
mine lesion in the developing brain was indicated.

Maeda et al. examined the serotonergic innervation in the developmental course
of the visual cortex (area 17) of the rat and revealed transient dense
innervation with barrel-like structure in the 4th layer between the 7th to 14th
postnatal day. This structure became apparent on the 7th to 9th postnatal day

— 187 —



and disappeared suddenly on the 14th day when their eyes opened and specific
input reached the visual cortex. These processes were not influenced by enu-
cleation of th eyes just after birth or by destruction of the 4th layer cells by
the DNA synthesis inhibitor (methylazoxymethanol) administrated on the 15th fetal
day. Maeda et al. suggested the independency of the transient serotonergic inner-
vation 1in the cortex not only from the target cortical neurons but also from the
specific sensory input to the cortical area. They also observed the concordance
of the period of the barrel formation in the cortex to the period of development
of the sensory input to the raphe nuclei in the brain stem. This process of the
serotonergic neurons could partly depend on their genetically determined infor-
mation and partly on the environmental sensory input.

By electrophysiological and histochemical methods, Mori et al. showed the
neural connection between the giant cellular reticular nucleus (Gc) and the
spinal motor neurons. That 1is, the descending axons of Gc has excitatory
innervation to the inhibitory interneurons of both agonistic and antagonistic
spinal motor neurons. This suggests the importance of the Gc neuron on posture
and coordinated movements.

These experimental data suggest the lesion of the dopamine neuron might occur
early but its dysfunction might become apparent later as hyperkinesia and related
symptoms in childhood. '

On the other hand, serotonergic lesion occurring early causes failure in the
sensory input to the various levels of the central nervous system. Hypotonia and
disturbance in locomotion in infantile autism could be due to hypofunction of
descending monoaminergic neurons which alternatively make funcional dominancy of
the excitatory Gc descending fibers to the spinal interneurons.
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