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AUTISTIC DISORDER AND OTHER PERVASIVE DEVELOPMENTAL
DISORDER : NEURODEVELOPMENTAL PATHOLOGY
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(Pervasive Developmental Disorder : PDD) & 90% ¢4
9] FAAE Ad AALEEA Aol (neurodevelopmental
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AEFo] uk. A ol 812 FA T 2o g o]
Zoe] fH-g0] 2.9~3.7%EA 0)AL HE Q9 ¥
o] ek 100H) 71Ee] AUEE AYT Yeg W A
ol 10 gago} Ao U AAgote] Ax|Fo] 36~
91%%) v, ojghy AAole] A& 1%A Ao2 e
ke 837} QY of AT Ak A ol B}
A Ao 80 2.9~3.7%H= AT+ del 93
A gom oggt alolof thgl o]f= HESIA ¢t

Kannert= 19433 A% Sobso] dHelA wH7F A&
E YL Agoz B vk Qo?. o E&7} 97 perc-
entile o[’+0 2 4= A% (macrocephaly) & 21 3
off #xE2] & 20% FEANA EAFHAAE AoE U
A Qo gy olgjd AHSE A% 14 HriAE
Uehr] gethn 3o, oA g o 94 d7E =3
A4 ol 9 PDDE] H A717t 84 obs &l vlste] F7t
Ho] 9le-g Bud 4 Fig 1L AHF oo} A
4 obEe] 2415-E 447149 el HA £ ®iglE 1
HPEZ BHJFE ot} AF ol okge] 90%7} H §4o)
BT L3 wigle] o AAYE AE ¢ F Y2,
Ty RS A AAEY A9l dolMe B o
Z7o] vlsled Ho] g3 xo)7} Qlths Rk QlE 5
the AR AREE Boln JPVE® Aw gof 2
PDD &x159 ¥ 44 F7tof oigh B A7t BuH3l
Zuk, o] Fote] B 7S A3 R Aol
o ol2dt 9]l FMe) &3 22 F7H AB R (neur-
ogenesis), $7F A3 @l (gliogenesis), 71 A7 A
7 @Al (synaptogenesis), 2179 ©]E(neuronal migration)
9] Aol AP A EAHapoptosis) ¥ 7FA1A17] (pruning),
o] B& dge E3HH A T4Y Aol
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Fig. 1. Whole brain volume by age : 2-4-year old autistic and

normal boys are plotted showing overall whole brain
enlargement of the youngest autistic children2,
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1. 259 o} (Abnormalities in the cerebellum)

249 o)l izl 7P AS Bud A7= AHE 3
TS Hol= #At 49| dig AAHEA AF AHE 3
Ao}, o] gxt F SHelA AuFH AP AHOEA
Purkinje cell density?] Zt4& @Abo] BREJPY. 7 o]
% Ritvo 50 4%9] &=} A= Ao} 399 A thz
TolA &% 9] Purkinje cell & vladt A3} 215 Fofjof
A A akte) FX(vermis) o4 Purkinje cello] 745
o] &g @& v 9ok Kemper$ Bauman® & 659
25 Aol FHARTE T3 Ao 9 Purkinje cell 7
A4S #ES vl QIth(Fig. 2). 5Hd, Aol A7) 444
752 EAolgt & 4 e AF . AE A8 (glial cell
hyperplasia) ¥+ £32 22]d
vary cell loss) 8 SA7}F Qltke AL 99 2 449
ol Aol ¥ 270 oju] A RAYL AT,
A4 = i oA H7H(brain stem) 9] 3% 28 B (in-
ferior olive) 2B Purkinje cell£9) projectiong 3H¢
S BoA A% 8] M (cerebellar nucled) .2 9] projection
& Hu2A g& v 239 Purkinje celld) 74 @42
BiuellA] o dhdA] SHE SE]HoA A #oZ n|PEE
A LEs 2T B 5 ik

BT A ol sl Y] A W A ] Purk-
inje cell ol tigt 27do] BF dad 2L opch &
Purkinje cell 4~ 7248 Hug F#|7t Qlvt sk 449
BIAALA Azo] #EHA) oittn® Bud AL Yt o]
28 @] tisted Harding?} Copp™ & 43 929) A4
ke 12slE o, Purkinje celld] 4} Bl 30~325
o)Ae] oJu] Aokl TR0] &Y FE(folia) &) 425 (hy-
poplasia) & #&o] U= A Zrin st v} Qi ol
&7 H Fatemi $°& 24 Purkinje cell® 271 A
02 EA3le Rusiick 1 A 5959 A4 FAt A9
% SxelA 443 vl & o, Purkinje cell®] ¥+
A7N7} 24% ZAaEo] e dae] BEHA

2. W9l ol (Abnormalities in the limbic system)
A ofelr e Ao ol AE AP 632 2
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Fig. 2. A, B : Representative photomicrographs from 200 xm thick
frontal sections of post-mortem brains from a 13-year-old
male suffering from autism(A) and from a 14-year-old male
control(B). These pictures show a part of the cerebellum
(GCL : granule cell layer, ML : molecular layer). Note the
smaller number of Purkinje cells in the brain from the auti-
stic patient compared with the control (arrows). Twelve
separate images each were needed to cover the parts
of the cerebellum shown. For each separate image, the
microscope was focused on the Purkinje cell layer. These
images were then assembled info one montage using the
Virtual Slice module of the Stereo Investigator Software.
Final images were constructed using Corel Draw V 11, Only
minor adjustments of contrast and brightness were made,
which in no case alfered the appearance of the original
materials. Bar=400 #m. C, D : Representative MRI scans
of the cerebellar midsagittal areas from a 16-year-old male
suffering from autism(C) and from a 16-year-old male con-
trol(D) (arrows). Note the somewhat smaller cerebellar
midsagittal area in the brain from the autistic patient com-
pared with the control®2,
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#u} o3 R (subiculum), HEA (amygdala) FelA] AL
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Reymond 5%¥-& 239 748 94 A Fol Sl
e AR A} 1989 $olollx] 24 ofgol Hlsled CA4
ole) M7do) v Aobd e BRI 299 Bol
B CA1Y CA4 HYolMe] F4+=7] 7FAIA 7] (dendritic
branching) 7} 8% ols-5el vlste] B FEAstA £23h
T Y BEHIT Kemperst Bauman®™ 7} 384 A
Y 248 AX 279 A7) 99 dest d@d2 A
& B dE@T IXehe ol

3. 52 o|¥(Abnormalities in the brainstem)

A AFHR0] Kemper?d Bauman®’& 1% &289
oS B Hl Itk o]52 339 Al Aol oFF
2 ggHe] Aol AA Sl vbE, 224 o))
2] ZAgole o] ABPEo] Fy, @A BEEHY
Foky B uskch T3 65 A Aol i
2B A7ge] dgo] & HFAe] Fel LY
7A%E By 313k o AR5 gnd s}
=0 298 Bert o, o) ke XA e} B
AR BAol 71208 2H7] 2| HoxE Aog
QJTF?0 1998\ Bailey £V 53] A Aol &
S Z 3wl &gBe] o845 (dysplasia) EFE K
IHT, YA 298oMe &ElB EFA (olivary complex)
2} #H% ectopic neuron®] F2EE I

4. MIEQ] ojt(Abnormalities in the neocortex)

Hof 5% 1991'd AAAA 2 Azhst Alefais-2 Fut
G 244 A Zell A B4 SFH 749 F(layer)
I8 MelA o B2 A3/ 55A (neurofibrillary tan-
gle)Eo] ARG tly B usiglch £3 AT (amygdala)
AME ABFARE FEA7 FHEAE ), olelgt AEAG
A s5As T4 R FF ST o] e
AQE AT 699 A F2 FAE Ruyd
Kemper$} Bauman®”2 6% % 594olA Al d 4 (an-
terior cingulated cortex) 2] F°| wi-$- At W13t o
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5. IA o|¥(Cortical dysgenesis)dt °I1F °¥(migration
abnormalities) ,
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49 AAY Ure] Z7} ¥R (molecular layer) 2] Al
A9 A4, ER4Q Z(lamiar) ¥ T3 22 94 o)
A & Busiglt) 459 #x5olA #2 (white mat-
ter) o1, & ectopic S8 (grey matter) ¥ ZF7}e W4
o] A7 dio] LA olE2 Al HFH 2L o
¥ @g oldo] heterotopias®h AWHE Rolgk AFat
9&‘:‘_34).

Fatemi 52 A9 gl da=A 2315 Purkinje
cell ¢ Zra 43} #HAA A358H 43 (neuroche-
mical correlates) S 27] $13 =& A&t 20013
o gz 552 Al AT FAel 839 AN dx2TE
H g F AP0l 4 929 reelind} Bel-28 &
g3l5ick Reelin® 41749 ©1% (migration) & Hje} 7]t
<] F(lamination) w7 2 gU7]e] A38HY A
A (plasticity) & 2288 H #9351 reelin -FA%) 4+
28 294 QoH”. Bel-2 @A 2zl HoA A
¥ A}(apoptosis) & ZAsh= glAolth Fatemi $247&
21| ol #z}olA reelin B2 40% ©]43e] #4, Bel—
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cesses) ol BoigThT ARMEAFFOY, Ak}t EF reelin
9] e F5 A A W A A4 KA (hypoplasia)
I FAE A oE 4 gor old S AHF o
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Fo 229 Z7} Watol. BEE u} PP, o] AT
A p539 F7H= Bel-22 Zas) d#e] Qe Ao2A F
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ATeA o] 99 e] B4 tixToll viste] x| Aol 3
2} 9ol &3 minicolumn®] B UHHS} = e

o]

2Me) opy

—

Abnormalities in the cholinergic system)
cholinergic system)+= 37 @eoflA wj
£ F% AT 3= Ao gAY, FAY 74
A A5 (afferents) & AA Q9] B3lef AAAH ] Ao
71 G Ao dojup= A7l diy e ExFith 2
7] AT o dg Ao R4 ARAR BXY olido] o
ofg A%, BA A7) Age) AR FFHOEE 4
FAQ 9d 729 AR 7159 4L Do 5 QPP

A}5] 7o} §ARS) A7) A¥ (basal forebrain) oIH 2
A AR o)io] A vl Q17 Perry $0L 799
2] FzpellA A 7]ARe} diE AFY 2 TGN
YA AX] K (biomarker) & FAMSE A3 muscarinic M1
287 Aol A4 YT Wad 30%A% Bad 3
= A SAIY. 0]F 0|52 22 gTelA 4
A9 ZYAN FHNEZ ZARIRAEUY, 899 H Lol
ANEoA alpha 39 4 subunit®E TAHUE nico-
tinic 871 A1) wlste] 40~50% FaHe] = vt
¥, alpha 7 subunit®Z TAEIYUE nicotinic FEA=
7190 Qe dde Bushdar o] 8419 v
Aol hste} FF 29T Part P& AR v ok

7. GABA M9 °F¥(Abnormalities in the GABAnergic

system)

FAAY ot 235 vRRIZEA 2 GABA AZBARE H Al
a9 g e Fag S 3 Ay Fo E
PDD$} A#o] e 7FsAdol AxEo o) 271 Ago} A)
719 GABAE ABAES] Tl o] JAY ARG E
A (inhibitory neurotransmitter) Hth= thFE- T34 (ex-
citatory) AZAAGS T8tk Blatt 302 439 A5 &
off 4391 @=}e] dnt(hippocampus) oA 4708} A3 A
Al &, GABAA, MZEA, T3 L STl tishe
ZAFeE vt Qi o] AT A AHFellA FdizTel vl
3l Rk ZaE oGl A& GABA A7 o|ditt
th2 3709 AAAD AAlE AFH ZARA ke Aelrt
HolA] ekl ol2gt A= A GABA &A1Y &
fAo| ZAag o2 GABA 842 A& ulgdsl A
4 7FsA3E& ARe, AR o2 A/ (seizure) HEE o
) (threshold) & AsAZITkn BYHY. Glutamic acid de-
carboxylase (GAD) = glutatmate® GABAZ A8A|7[&
bl #ofshs axolth AHT 84k 559 A9}l FHH
Al GAD @939 F5g S48 2 24 aHdMe A
el vlake] GAD7} 50~51%, A G 48~61% %
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GABAS 4849 AL zshe A2 AAAY, ™
(seizure) 9] 9917 222 % A28 7L AR,
T8 ohlgl GABAY A dAFL dFolv dF HF
(circadian rhythms) & 22 23 A& J5Eod=
A4S ujd $ Qokx 3ok e &g Agole] EAdelA
GABA A17AE AA olde] FFsA o 4&8g sh=A
o] M= o}R 7R HEsE Zlo] = Aol

4 E

A7 A el L PDDelA Sz ABwesy
He] 245l distel Aot A ool AFHL

2 #2HE AR LRSS 24449 Purkinje Al
¥ 59 A, AAAM Y F7HE AT UE D F4F A
A9 77), 949 o]y U ojF Aol Tolgtn 7 F A
Ak 2, old BA5S duHT ¥XE AHRE B
Hhd o] AFAEe] oA R B AHR
dolglth. o]ZAL i AHE tidTa) xhu Aele] o]
(heterogeneity), 7|E} & A% FA|9 ol AT o
219 A A 7)% FAZS] F=3 o] Qiok o
A B3 =0 A YRl ste] Ama At o

Wo| Frslo] Tkt 3 MUES BAG F AR
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AUTISTIC DISORDER AND OTHER PERVASIVE DEVELOPMENTAL
DISORDER : NEURODEVELOPMENTAL PATHOLOGY

Keun-Ah Cheon, M.D., Ph.D., Chul-Ho Jung, M.D., Ph.D.

Department of Psychiatry, Division of Child and Adolescent Psychiatry,
Kwandong University College of Medicine, Goyang

Autistic disorder and other PDD are currently viewed as a largely genetically determined neurodevelopmental
disorder, although its underlying biological causes remain to be established. In this review, we examine the available
neurodevelopmental literature on autistic disorder and discuss the findings that have emerged. Typical neuropa-
thological observations are rather consistent with respect to the limbic system (increased cell packing density and
smaller neuronal size), the cerebellum (decreased number of Purkinje cells) and the cerebral cortex (>50% of
the cases showed features of cortical dysgenesis) . However, most of the reported studies had to contend with the
problem of small sample sizes, the use of quantification techniques, not free of bias and assumptions, and high
percentages of autistic subjects with comorbid mental retardation or epilepsy. Furthermore, data from the limbic
system and on age-related changes lack replication by independent groups. It is anticipated that future neuropa-
thological studies held great promise, especially as new techniques such as design-based stereology and gene
expression are increasingly implemented and combined, larger samples are analysed, and younger subjects free of
comorbidities are investigated.

KEY WORDS : Autistic disorder - Neurodevelopmental pathology - Cerebral cortex ‘- Cerebellum - Limbic system.
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