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Fig.-2 DA, 5-HT and 5-HIAA in Brain Areas at 35 Days of Age
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tion A34 U TV 2 AJHEMEDS TR BRI > O )
PO LT b = AT DRSS ]
RICE < T EIE20 TR, 2L DF— 7 b0 &
CHILNTWS, it-T, 3BT TOMEIC
PEWEIAAR, CIREBICHERIZ D GO0 b=V =
a—1 YO hyperinnervation B8&E UT&ET, C
DATI DT/ E > T T & THRH

EHSMH SN TOLBFEN, CoeFrs .y
FOZEE—BHEOLDICLTHADEL D
—KTHBAEEEZEZL B2 LB TE %, X,
Fv7 x4 I VIEED stimulants &, €D F
BERAEREBTHS F—/¥3 vy=a—a s, 6-
OHDA METZOREMHIEINTEDTH
BlcwiT, HNAIC e b= YRANOEH %3850
B EMEZ LN, & IXHEEIT hyperinnerva-
te INTNIEV 25 HMW E DB RILBU 3%
Bicxtd 5240 5 stimulants & OEIRIR %,
DIs & HERSHENITIE (Seiden 5 DR LT
Y7243V OEHMEHRICHT S0 b=
YTy TR OERGBAN TS D) B
TE&SuREEN H B, stimulants HEFO T
0O MEBALIC R I B (LN L2 RET B4
Bk B,

3. BB OIAE B b — X X DINEIKKE & $BTES)

B wWHlIEHERSE (nucleus reticularis
pontis oralis) &> 58% B8 b — X 2 DINHIR
D ITETTIBAINTV S, ZLTCDE
DM cholinomimetic chemical tra-
nsmitter agent T& B carbachol itk » T
activate ¥4 %, APF TIIHITER (BN *
) OHRBITHERE (MLR) ICGEEM/NES
R A MA THROA~NV b L TOMBHTES
FRL o WICWQIFBBEEZIC carbachol
serotonin ZM/NEAL, M b— X X 0HIEHI%R
% activate L7: ¥ deactivate L 7-Bic, 4T
BERDSTHRIANED L 5 BT 205 M
B ORRTES 2B - 506 L TRITL 7o,

KBEFE TTREELHETRRR 2
BITEREE > f2o T OEROTEH IR ERLE
EERBICEEL 7o HITEAOELIZ T 4~

P TEOXAFL, EEERA~ VS RICE VT,

B2 T 3 — s

B ORRE, BEAR, THER, Hf B2

C DIREETHU NI E R A PR THRE (M
LR) (Horsley-Clarke coordinates:P1.5,-
2.0, L or R3.5-4.5, H+0.5-H-0.5) ITHEA
L, ZOSIcERE S (F6 0.5 ms; 7
X 20-502A : $EFE 50 pulses/s) iTHnZ PO 2
TEHEHERL 7. HITESDOFHESIIHIK
1 (M. triceps brachii) ¥ & VBB H (M. ga-
strocnemius-soleus) H» 5508 L1, —ZDH
ITEARICE VT laminectomy % FTWVVE « Il
BREZBH L7z, COERATREROMBLY
X BLO o EFHEIaY &S i BALZEH,
ekl 7o
agents (carbachol, serotonin, noradrenaline)
THBAICHNEAT 2120, ChoOWEE
BN RE GEIRER © #202m) iIKHAL
7o £ LTI 5 ZE % stereotaxically T
VI RIfERERERE (nucleus reticularis pontis ora-
lis) icflA L, #FEX pressure pump %
TZ DN 5 ZNFND agents % HIEH AL
IZ30M A 5607 D EFRREE T/ NEA (0.25-

Putative chemical transmitter



A CQrbachol {2pg/0. 25pl)

injection site : PoO (P 2.5, L 1.3, H -3.5)

L) s st

REC) Rttt b e
T

RH(GS) MHMWMW%MWMWWMWNMJWJ*—————————

0 20

80 80300
MLR (40pA)
B Selztg_nlﬂ (_4}19/0 25p!)
LF(T) et R
RF(T) et svsensortibibi
LH(GS) -t
RH(GS) TTC IWEETVIFRRTVINE STYRETY VRWNERS SUNENVHYRANVELY)

T

34

r
0

110 1&039(:

MLR (40pA)

0.50 #1) Utco TEABLICIBNOMNG 7 2 E
% & BT indian ink ZEA L, MBFERICE
ABROL & Z OYEEEER 2 E A L 7o

K &

D HirElot STEEREGRKE 2)
® MLR (PR THRE) %&b NESH
B (40 zA. 50pulses/s) L, N ~<n b+ ETD
P ETER A EFE L 2. BHITEHTOHIEE
BRES (L, R) Bk D triceps brachii (T)
B X 1B O gastrocnemius -soleus (GS) H»
HEnE LT, HITEHPOHEHEIR 1 DAK
RLU7To T OREETYEIREHRREZIT carbachol
(2 #g/0.25 1l) 2 30WOERHZE THINE
AT BE (EASL, P2.5 L1.3, H-3.5), %
BB S BB HHEENIT interstep in-
tervals DR E & DIREICMFIZNi, £
LT MLR ORIEPRFREN T B I b b
ST EEIHK L. DX D BIIHZNIR
209 bich i DiERL 2o £ LTE DB
MLR & 2 /i 8 % 58 L T 578
DEREYDRIIBE CTX D -7, carbachol &
A SR04 BICE—EALIT, serotonin(4ug
/0.25 1) 2W/NEAUBEEST 2o £ DK

i€ MLR ORI AL T 5E, HAK100
P8 S il 3 X R I BB 1L RAEE)
2FAHEHIIED, ThE LDIMUESTES
MEE « BEL T/, UL LBHITESHOD in-
terstep intervals © RENFIIHEEHOME X
control fHZE TIIFEIE L7, (K1B)
2) MlAESMOEL  wRAERREZIC
carbachol % serotonin & %4 {d noradrenaline
Z230~50OBEEEATHMNEALIEE, @
EFRIEDL HTTHEEREINA LN S
AT LTz, BM2iid 3 EOREN o« EEHa
DORFEER LY. H20ARRLICEHXE
EEHRA (GS motoneuron) (3 10 spikes/s
THREHEHL TV, carbachol (100 mM,
0.25 21) DWyNEA THREHE SRE DL,
RENEE &L Ui, £ U THEER B BR
KT LT, T OBSMBERIL carbachol DF
A0 P Licd itz » THREL 7oo T DIKEET
serotonin (50 mM, 0.25 z1) % carbachol & 5]
—EBALICH/NEAT B &, IRERIKREITE S
BANCHIT U, COREGI057E b
Lo B2 OB TRUBHXED « EE)
#if2 (TA-EDL motoneuron) (&, B R %
IRE TS - fo b3, carbachol ® serotonin D
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m———— - Carbachol {100mM:0.25pl) (ol 4 Serotonin (50mM:0.25u1)
0 -, I OO A L RS S R
splkes/s
e,
105 A"‘»WM\««\ 5 PR
0 AA Nu'teh
-40 -40 mV :
Threshald |
-0 ™ ki6d
-804 mv --80 .
r T T T 1 T R T T
0 1 2 3 4 20 21 22 23 min.
B TA~-EDL MN
bmmm o 4 Carbachol (100mM:0.26pt} [ 4 Serotonin (50mMm:0. ty)
-55]
P Ayt A »
_7ijv
0 1 2 3 10 11 12 13 min
C GS MN
| S 4 Carbachol (100mM:0.25) mmmm—m 4 Noradrenaline (100mM:0.25p!)
10 i fili Lfrims i
J splkes/s
5 eoin St i
N PRI 2 ety
-50 . i r—-50 mV .
¥ Tieembeld e ARG W
-60 1
~70-'mVv
r T T T v T T T T 1} T
0 1 2 3 4 20 21 22 23 24 26 min.
Eq2

ATEBLMIT B BE, BEorBfiliczhen®E
{fEL 7o B2 D CTRL M (GS-motoneu-
ron) BRFEAZFEEERX o -7, carba-
chol DEATHERIN-BHEBALIL norad-
renaline (100 mM, 0.25 «#]) DEATHES
BANCHEITL, FRUEEHEHETT LI
1 otce THEDEEFED S carbachol, seroto-
nin % LT noradrenaline ®KENH/NEA
@-MN U~V T long-lasting 7§ exsitability
changes ##HT 5 C DAL MICK - 7o,

EELESR Oo0EBERELS 1)
MLR O#/NESRIEM THER I N MR SITE
Bidfh b — X X OM#EIR % activate 975 &
&, TO%% deactivate 35 L[EITES 5,
2) : Carbachol 138 b — X X DHI&IZ % acti-
vate 9555, ZD%HEIT serotonin ® norad-
renaline T deactivate S5 T &7 EHsEHM &
18 >7co WAEE TREBSNTEREEDP S,
TTEEDFKIRICKE LT, spinal stepping gene-
rator @ activation & b — X XEHIHRD ac-

tivation @ Z N ENHMICERINEZ DO TR
£, ZooRBod i@y S MEsEo
BETATEMPHEINTE 2, SHEOHET
B RIRBHERAZ S b — X 2 OFIMIcEE L%
FeRicd &, o bENMNEIIBEDE
AR KO B % i & 3 2 Wi pa s
DWW TE ORBBEORE % EZBIC AN BT
PHRETH B LB EDPBATE 2, SHIKK
T TR ST HREF O EOM DB T LS
ITEHPFERTE /20, FMElshdEnd
REBHINTVS, Lichi-> TERELHITE
BOBIERSICET 2= 2 — o VBN, 5%
= a— 0 YDEFEERES chemical transmi-
tter agents DM AR SEHEIN B EDEEZL
L b,
X
1) K. Matsuyama, Y. Ohta, & S. Mori:
Ascending and descending projections of
the nucleus reticularis gigantocellularis in
the cat demonstrated by the anterograde
neural tracer, Phaseolus vulgaris leucoagg-



Iutinin (PHA-L) : Brain Res,, 460, 124-141,
1988.

2) K. Takakusaki, Y. Ohta, & S. Mori : Single
medullary reticulospinal neurons exert pos-
tsynaptic inhibitory effects via inhibitory
interneurons upon alphamotoneurons'inner-

vating cat hindmb muscles : Exp. Brain

Res., 74, 11-23, 1989.

3) Mori, & K. Takakusaki : Integration' of
posture and locomotion. Posture and Gait
Development, adaptation and modulation.
eds. B. Amblad, A. Berthoz and F. Clarac.
pp- 341-354, Excerpta Medica, Amsterdam,
1988.

4. HPAEWR DO MRI-CT £ & D HBR

X L&HIC B EAfE IR B & U B EERE O REIR
ZRI/NRO CT Bdsmkatsh, ZOREH Lo
B H 2BEMASNTE 125, BHEHOAL
DA DWBEOBRE RS THY, $LHEE
REEDOH# SR TRV, &5 EABOEME
BOABBREOEROFREICL D RET 5T —
F 7770 FOIHREEOBENTHICTER
Pote TULDOREERD DO E L THES
HEES (MR]) PHFINTE 7, SE—F
OHBAERK MRI REZTRIBRNH - 72
DTZD CT BEEBRLUIEPE OB L T,

%, Fk LIV NRMEEs Y =
v 7 FDHENAININROFERT, —IERE
BouLhThh, HELEBEETH 3, 56
MRI %7 CT T >7. MRI 3 ¥
¥ MRT-200 (1.5 7R 3) Z{EAL, R
BEHoNERICEE oN T, BFHER (T B
fi] =600 msec, Ty B[] = 20 msec) D & TIT74
> 1. WEEGEN B X UTREET, 5 mm
254 ZETIHDZIVF « 25 4 RICTHEE

TER B R B

* BIVNRMERI V=0

Katumi Yaguti, Yutaka Kuru, Hirotoshi
Sumie, Shinya Urakami, Naotaka Sakamoto,
Yuo lizuka, Yuko Urakami,Masaya Segawa*

Department of Radiology, Juntendou Uni-
versity
*:Segawa Pediatric and Neurological Clinic

AORC, A¥W # ELREK, WHLEEH
B, SIRAIE, HLERT, BISh*

RB1 1EBT. C, DK CARKNETAD
BRBAH NS,

ZEHH Ui, —RBIOWIERMSE.25THD,
HEEROKREICKA ELFETEE00EE
bid, BREFNC1L.Oml/kg DY 71—
KCARSE TREZITE » 7

#® B CoOEHE, HFECTORET
DEiIELTVah, CTH (K1) THARK
EFAORBHOILERZRL TV AKX, C),
CDORERERLY 30 mm LIAICH 528,



M2 [UEFD MRI#ifr, T, SEEE
(Tr 600, Tg20)s C, D ICTHRHIC
TRENB/MESHEERD DN

F1 ARETERO - L — 2 EHETH
DTSR T = /- 06BIDERR, HF
(96%1, 101 CT #gs)

5 % g
0~ 58 27 (28) 10 (1D
6~10 34 (30 5(6

11~15 11 (12) 4 (4
16~20 506 0
TOTAL 77 (80) 19 (2D

&2 CTLEERRED, EPH SO

(30 mm #AEEIEIC L 2E)

I = i
0~ 5% 24 13
6~10 22 17
11~15 11 4
16~20 5 0
TOTAL 62 34

%o (Te600, Tg20)s

1, B T2 T lateral cleft DK% R7 30
mm X OABDOHEABED LD, L LER
EPEERIOARTHY IBIE LT, EHIRK
FIZBERIFD SN0,

CTHlem ThsHDICH~N, MRI &5 mm
THREBEINTED, BHEABPERICLET7T—F
777 b, ELHENHENSESHE

3 [REF MRI BRWIEEG. BEl Lot &, FTAOKTALVBARLL>TY

KRONKABEL S HBETE, MEEEOHE
WEETHB 83 (K2), M2, C,
DICT CT LRAKkDOHRLA B, MRI T
T8 lateral cleft §iA DIEE SEERKE L
TAHLH, PMIEREOX SICEZ B, TR
/& MRI Ti3d choroidal fissure 7 & %< /ME
EErd LEbn s BESHEERIED NS



#3 BEERIBAEFREREROEA

D CT ETORE
I ®8 L} it
Autism 33 28 61
Autistic 29 6 35
it 62 34 96
(K3,

EZ B WBAsMEIA»L62FE 1 AE TIC
715 - - AEEERO CT 3132 flT, #IVNR
g% ) = v 2 ICCTEHENICBEER W LE
FARERREM 25D L 2M SN ERITH D, <
® 3 HIHlic— A F 7o 3O RIKET HOR
B AnRD st (1), TOELEBT
HEBRO/NMEEERDO LTV B LRl N,
z OfEE| Lo BRAGREHE T A diciEdh &

"D 30 mm I L—RRBEDERBRI LT B

AORKEZEFLD 30 mm PLRIKHD, £
LTHDVRTHREEZ 5DV LTHS,
ZOREROAE TR, PMZIRE L7,
COHMELE S LICBPIETHLIbDONE2 T
b3 (#£2), 1BIIW2/3, TR 1/3TH
b0 SHICHEKRIERPSHAEEHE L&D
&, THITRVEDERGFTBE, RIDLD
ICHERER TR TR ART & OWHEHE 5
Td, Zhicxt U EREROH TIIREDT
BERT o BAPRETICERTE &2 - TV BEFALHS
R THEAI T EERLTVE, 18
REFASEN & & DRI B B RiscE
BRUEDPHIRE L L OABE S LTHE LS 12,
COELERBDIC CTRVELEFHTHEL
TRMFORIRW A BETE 2 MRI RABREY
HFBRLELDI,

5. HMEICB Y 508 L-DOPA OF

R, Jb &F, LWTHE, THESET, FNEFF BIED

oz, NEBREORBICHRERIER
RREAERLTCEERUTERYSY, O b
= (5HT) ORIBEMES N4 Faxv )7
F7>v (RIFS5HTP) 3, BIEREY X4
DEHEOLOEREREL, TOYREED
BICERTH DL I EMIRERERLIY,
L»L 5 HTP BAMNTHOT NTERET
0TS, £8, ERIITH, ~oHZ,
iLg, BERLofERE, F—sv1v (DA)
WERPEETEEEL LN 5, TOFER, T
BE - YORBEYETSH S L-DOPA ©
BEERAID, TOHRIFEHLD GRER
ICkFEL, 0.5 mg/kg/day LI F OBV EHRS T
HEBRDEDP 1Y, B, BEEQIERICIE
BEHOMERIESL, ThoPBRREXEER
BREGELRBETHb0EEZ LMY, SEIE,
f/>& L-DOPA HEMATENICED X S I

BWIWNRMEES ) = v 7

B2 5K, TIK DA RERHEH
EDRBICONICES LTV ENEEEL .

&« Hik  DSMII-R RUHIRHATE)EE
igicE X2 L7/ R BEAGE6L FIl (553
%, IZ) (EEH2E8 A B~19%114 A
I 0.3~0.5 mg/kg/day @ L-DOPA %2#:5.1L
foo EBIEERY X4, HLOBRESNORHEL,
by, RA~NORDL, 8, ERTE, ~
fetcLIcH A, TOREOHE, BETH,
S, BRobsS 3L, B LRLOITHE
DZEALE A 1 BRE Lz, BIERE) X413,
day-by-day plot BEiC & Y EREFEEITIE » 7o

# R B BAIE 64 #FlEfED & L-DOPA
HEtEROERICE D, [H (2~55%) 14
#l (B14%0), T & (6~98 1661 (FHl1
Z5), WE (10~14% 244 (B19K5), IV
B (15~19%) 1081 (B94 1) {4Bcn0
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=1 L-DOPA BAt&RDIEIR

pic3 I I m I\ ¥ 0
BA i B & 2~5% 6~9 10~14%% 15~108%
B 6 K 14 16 2 10 64
e 7 H14% 0 1% 5 194 5 5941 H53%11
o 7 2 7 5 23
BiR Y X & RF 50%) (12.5%) (20.2%) (50%) (35.9%)
FLORE~D 8 10 8 7 34
S 7.1%) (62.5%) (33.3%) 70%) (53.1%)
. 11 12 2 9 54
¢ R DY (78.6%) C(T5%) (95. 8%) (90%) (84. 4%)
. o 14 16 17 5 51
(100 %) (100%) (70.8%) (50%) (79.7%)
[ 7 12 18 8 47
ERAR (50%) (15%) (15%) (80%) (73.4%)
. 10 11 18 6 45
NEoAHE (11, 4%) (66, 8%) 75%) (60%) (70.3%)
. - 5 5 8 2 2
(35.79%) (31.39%) (33.3%) (20%) (31.3%)
= & 3 8 11 8 28
(1. 4%) (50%) Ws.8%) | (80%) (43.8%)
. 8/8 12/14 11/19 3/5 34/46
5 *
BOLEL (100%) 5.79%) (57.9%) ©0%) (73.9%)
W m 1 14 19 8 52
= (78.6%) (87.5%) (79. 2%) (80%5) (81.3%)
FSWOH HEFICHT IR,  *HHEE A,

fzo D L-DOPA BAIAEFICH DOTIERE
1RO ITRLT, BIEEER) XL0RE
KoV TiR, REEEOEECHE, AK-®E
B ORERIE S >ELEIKERL, 30~60
HEEOB-SEPERIOEIFRA LI 29
Fips@Eic 5 HTP #5520 72,

i, Wb E L-DOPABS#%1~318L
WS LB E IR IR 1 A ITBIOZEA(LICONT,
BEEERIC T AR EREE 2 MUK 2 IOR
Lo EHICEMAAKEFL A XBBTERDS
HBLFE ZHEL 7. #BP&E L-DOPA
REEIREERY X A RBE, HLORESNOAE,
DY, HEITE, ~NoicHA, WEELE
3B E D EELS, SHORENE.8BLE

{, #icl, MBTOHRENSEIL 7. X, &L
2 45%) LHE (46.7%) W0 EVHEE
AU, BIcIBETRERE BBORENL %
Mz, COMBEADDL, SELKEREER
i1, KEAOBLHSAT, RIS,
SESEY, RAOERLLB - LB EDREN
Boht., TEHR2EZEUT, 158U EONV
BTIHEOESVRENI >, DEOAHD
B/ 1 Hi3 L-DOPA #5#% 12b b L2EHH
DELIBY, Fr—ELVIREERELLD, &
BORE, stRBHEL TAHAET B EDIER
HHBL, 14 B®BEELRILL T,

/08 L-DOPA O REKRE (1F3~24)
ek 3178 E ot ER A BBRERICE L TR



4] S0 100
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v C 1
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Kby i 1
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L 1
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El1 L-DOPA BRIEE;DEER T : Total

¥, #3, K3 WWRL7, BL 1 FEXi%THE HTC0%BICH bz, ZEOREBRKRD RS,
Zdb U7c 6 PlefR 7o, BEERRERY X4 D 60~ 92.9 BTH »1o ZBDOBALH & HERH
ZILBULO N HTL0HBE0 SRS HEebH T4 9IS LN, BEITEION
Bl FILOBEAORHE, THHDEE £33, GPRESOBELELD, BE0BULE
SHT 53 3 LE L LTV AERDHE Th ot e HAORES UHERE,
£ 50 B AMAIH, BLHIEHBRADED 50% %% fz, BLROWESMEMS0BLLET
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%2 L-DOPA 51~ 3 »AROKE GHAFHERITX 5EDEE)

i3 I il o v ® #
B &5 B 2~58 6~9% 10~ 142 15~198
T fl % 14 16 2 10 64
2 ba1l! B11#& 0 Bi14& 5 B19& 5 Ho#l 2531211
} 1/7 172 1/7 1/5 4/21
B Y 2 0 BH (14.3%) (50%) (14.3%) (20%) (19, 0%)
LV EBEAD 0/8 4/10 2/8 1/7 7/33
TS (0%) (40%) (25%) (14.3%) (21. 2%)
4/11 4/12 8/23 3/9 19/55
Z 1 by GE{L1) (BE1)
(36.4%) (33.3%) (34.8%) (33.3%) (34.5%)
9/14 7/16 11/17 2/5 29/52
% B (&L 2) (Ek1, HED (Er3, HED
(64.3%) (43.8%) (64.7%) (40%) (55.8%)
1/7 4/12 3/18 0/8 8/45
¥ B A ® (HE2) (HE1) | (B3, BB ({3, HES)
(14.3%) (33.3%) (16.7%) (0%) (17.8%)
2/10 2/11 4/18 2/6 10/45
N~ H A 7 (Eik4) (Efk2, HE2) (B 1) (Efb7, HED
(20%) (18.2%) (22.2%) (33.3%) (22.2%)
1/5 1/5 6/8 1/2 9/20
Eih 2 (E(b1, HED) (B (Bik2, HEH2)
(20%) (20%) (75%) (50%) (45%)
2/3 2/8 6/11 4/8 14/30
E] & (HBE1) (HEH2) (Efk1, HED (FEfkl, BERD
(66.7%) (25%) (54.5%) (50%) 46.7%)
5/8 1712 3/11 0/3 9/34
BS54 EL (M 1) M)
(62.5%) (8.3%) (27.3%) (0%) (96.5%)
0/11 1/14 2/19 1/8 4/52
b4 ED (¥EMm3) (¥gho, HEHED (¥hn4, HED
(0%) (7.1%) (10.5%) (12.5%) (1.7%)
BHENLA T 3 4 6 1 14
KE~DBLOREA 1 4 6 0 11

ot BEORERSGEL, 2% TR
s, ECW9BBITOL, IHTIRI0%
Thoto BHOUELOBDFIE T, METH
PEP o f. RSB OEE $81.3%LE
Mo fohs, L-DOPA EHfgSick » THEAL
AL, BP19.1%8TH-T,

Hic, ##/08 L-DOPA Ic X 2EEIEEREY X
LDEBLOWTHRI 21THE -7, 624liC,
day-by-day plot %MW/, L-DOPA Btk
ErOMRIRERERY X 4 OHHAM « REKERH
37, B8 (93.5%) iItB T, ] o REHER
Do -tz, BIAWE, 1658 4 ADOIRIE,
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%3 L-DOPA #5185~ 28%0KE GHERERCY T 5WEDEES, 72U 145

SR 5] 6 PIERC)
pica 1 I 1l N N % b4
BE &5 BF £ B 2~58 6~98k 10~145% 15~ 19
fiE & ¥ 13 16 20 9 58
i B | ®isko FIIKS F16% 4 Ao &1 AL 10
. e 2/6 1/4 1/74 2/4 6/18
BE) X 4RH (33.3%) (25%) (25%) (50%) (33.3%)
3/7 6/11 4/5 2/6 15/29
WEEBA~D
i;ﬁf e (HiE6) (15516)
(42.9%) (54.5%) (80%) (33.3%) (51.7%)
7/10 8/12 9/20 2/8 26/50
c £ b b @1) | @, WED | @ | (B, mED | @M, sEms)
(70%) (6. 79%) (45%) (25%) (529)
12/13 10/15 13/14 3/5 38/47
£ # @&k &L 2) (HE1) BIL3) | (Efts, tHED)
(92.3%) 6.7%) (92, 9%) (60%) (80, 9%)
6/7 7/14 T/14 3/4 23/39
R Eik2, HED | @1 | @S, HER)
(85.7%) (50%) (50%) (715%) (59.0%)
6/10 3/11 7/14 3/3 19/38
Nttt (Eib1, HED | GHEL2) GHE1) | (Efe1, HED)
(60%) 27.3%) (50%) (100%) (50%)
1/4 2/5 5/6 0/1 8/16
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abstract

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

Masaya Segawa1, Yutaka Kuruz, Kiyohisa Takahashis,

Toshihiro Maeda% and Shigemi Morid

Experimental and clinical researches were performed to investigate the patho-
physiology of early infantile autism (EIA). In animal experiments the roles of the
monoaminergic neurons were studied in the maturational process of the CNS and the
effects of their early lesions on behavior at later ages were examined. Effects of
levodopa were evaluated in each symptom and were correlated with the dosis and ages
of the patients. By differentiating, clinically, the 1levodopa responsive from non-
responsive symptoms and by detecting the dose dependent effects of Tlevodopa, the
roles of the dopamine (DA) neurons in particular symptoms of EIA and the mode of the
dysfunction were clarified. Besides these, MRI were performed to study the white
matter lesion around the amygdaloid nuclei of EIA and its importance for the pa-
thogenesis.

Maeda and his colleagues studied the modulation of the serotonergic (5-HTergic)
neurons in the primary visual field of the rat in the early neonatal period. As
observed in the somatosensory area previously studied, the axon terminals of the
dorsal raphe 5-HTergic neurons aggregated in the 4th layer of the cortex with
stripe-like distribution around the 9th postnatal day. These axon terminals re-
mained for 10 or more days and vanished around the 14th to 16th day, the date when
or just before the neonate opened its eyes. This transient innervation of 5-HT
neurons was still observed even when the development of the the 4th Tayer was inhi-
bited by methylazoxymethanol. In neonatal rats, in which the enucleation of both
eyes was performed before their opening, the 5-HT neurons showed aggregation on the
same day as controls. However, they disappeared two days earlier than the normal
neonates. Moreover, in these blind rats, there was derangement of the neurons in
the 4th layer, which might have been caused by the disturbance of the innervation
to the 4th layer from the lateral geniculate body, that sequentially developed by
the loss of the retinofugal input.

These studies revealed that 5-HT neurons send their axons towards the 4th layer
of the cortex in the neonatal period with the intrinsic process independently to
their target cells in the layer, but their modulation is influenced both temporally
and spacially by a peculiar sensory input to the cortical area.

Rats treated with 6-OHDA in the neonatal period later show hyperkinesia and are
thought to be animal models of hyperkinetics or the attention deficit syndrome.
This hyperkinesia is alleviated by amphetamine which is antagonized by methysergide,
a 5-HT antagonist. With 6-0HDA treated male Sprague-Dawley rats, pretreated by
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desipramine, Takahashi and his colleagues studied the roles of dopamine (DA) and its
interaction with 5-HT neurons in the abnormal behaviors in animals.

In these rats, the hyperactivity developed on the 25th postnatal day but it
ceased on the 35th day. Histochemical examinations revealed a hyperinnervation of
the 5-HT neurons from the dorsal raphe nuclei, both in the striatum and the nucleus
accumbens (NAC) in rats on the 35th post natal day. This 5-HT hyperinnervation in
the NAC seems to antagonize the supersensitized DA terminal and inhibits hyperki-
nesia.

The descending tract from the nucleus reticularis pontis oraris (Poo) has roles
in the tone regulation of the extremities and trunk. The minimum electrical stimu-
lation 1in the midbrain locomotion region (MLR) makes a decerebrate animal do the
four pedal locomotion. With this midbrain locomotion model, Mori and his colleagues
examined the effects of the cholinomimetic agent and monoaminergic transmitters on
the descending tone regulating system from the Poo. By injecting carbachol into
the Poo, the four pedal locomotion was inhibited and stopped for about 20 minutes.
But when 5-HT was injected into the same locus 10 minutes after the injection of
carbachol, the locomotion appeared and recovered within 100 seconds. This procedure
also caused the alteration of the excitability of the motor neurons (MN), that is,
carbachol in Poo caused hyperdepolarization of the MN while 5-HT and noradrenaline
(NA) resulted in their depolarization.

These results showed that the 5-HT and NA neurons in the midbrain could regulate
the muscle tone and locomotion, via the Poo fugal descending pathway or the descend-
ing pathway from the MLR.

Kuru, Yaguchi and their colleagues performed a MRl examination on a boy with EIA,
one of the monozygotic twin cases. In T, weighted images they observed a low
signal intensity in the anterior portion of the lateral cleft of the inferior horn.
In the coronal section they observed a lesion suggesting infarction, which was re-
vealed as a continuous area with low signal intensity from the choroidplexus fis-
sure.

By X-ray CT examination, they already had suggested the amygdala and related
structures as some of the main pathological lesions of EIA. To detect the details
of the white matter structure around the amygdala, MRI is a suitable and hopeful
examination.

Segawa, Kato .and Nomura evaluated the effects of low dosis levodopa on various
symptoms and revealed that this reagent improved hyperkinesia, stereotyped move-
ments, childishness, aggressiveness and selfmutilation. These effects were dose
dependent and low dosis of 0.5 mg/kg/day or less was favorable. However, it did not
influence the sleep wakefulness rhythm, though it accentuated the amplitude of the
behavioral cycle. Moreover, levodopa showed no effects on the lack of social
relations. The abnormal sleep wakefulness rhythm and the lack of social relations
had already been shown to respond to 5-hydroxytryptophan and to be 5-HT related
symptoms rather than the DA system.

These results reveal that in EIA, various nervous systems are involved; at least
two monoaminergic neurons, 5-HT and DA neurons, the dysfunction of which cause pecu-
liar symptoms for each. Maeda's studies re-emphasized the importance of 5-HT neu-
rons in the development of the sensory system, particularly of their modulation and
reconfirmed their critical ages in early infancy. Takahashi's results revealed the
interrelation between the DA system and the serotonergic systems, both in the
striatal and Tlimbic systems, and their particular modulations observed in their
early lesion in the DA system. This supported the early dopaminergic lesions as the
cause of hyperactivity that develops later in EIA. Contrary to the experiment, in
EIA this behavioral abnormality prolongs. This suggests the early existence of 5-HT
hypofunction in EIA, Mori's studies clearly revealed the importance of the 5-HT and
NA systems on tone and locomotive movements. This also confirms our hypothesis that
hypotonia and disturbance in crawling or interlimb coordination observed in EIA are
caused by the hypofunctioning 5-HT and NA neurons. The white matter around the
amygdala might have roles in the pathophysiology of EIA and might be a causative
lesion for symptomatic autism, particularly those having perinatal asphyxia. The
interconnection of this structure and the monocaminergic neurons in the brainstem and
midbrain must be studied for the causal interaction of these two portions in EIA.
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