Childhood Autism: An Appeal for an
Integrative and Psychobiological
Approach

Robert D. Oades and Christian Eggers”

The difficulry that 2 person with autism has in establishing relationships, maineining them (communicating snd
responding appropriately) Is 2 common experience of those close to thetn. That impaired percepmal and cogriave
processing can underlie this difficulty and the interactions of people with autism with the material environment has
been established in the laboratory. The consequences at a psycholegical level of analysis may cenverge in the in-
adequacy of second-order representations of the world An attenuation of such endogenous monitoring processes
could also indirectly account for fatures of withdrawal and the stercotypies often observed. At another level of
analysis thexe are delays in newrotransmission in the CINS and a lack of flexibility of phystological responsc shown
by evoked potental recordings. Tomographic smdies of blood fiow and metabolism lustrate a lack of correlation
between information processing centres in the brain that may sometimes arise fom diffuse gray matter awophy, A
“step-go” form, of modulation of contzal processing is mediated by anomalous wseending serotonergic and dopanin-
ergic function (transmitters with inhibieary and switching functions). On these bases it is no wonder that repre-
sentations are not formed and inappropriate and repetitive behaviors follow, although the link remains somewhat
speculative, Both levels of analysis arc useful for an explanation. As behavioral and pharmacotherapy, though helpfil,
are severely limited in their efficacy, more effort is required to synthesize the different levels of anslysis into a

psycho-biological approach to remedial programs and new forms of therapy.

Introduction

Some 25 symptoms are well-known flom syn-
- dromes of childbood autism covering sensory,
attentional, cognitive, emotional, language and
motor areas of function. For Leo Kanner (1943),
who defined the core syndrome as we know it
today, the problem. expressed itself primarily in
terms of social indifference and repetiive motor
patterns. In the seventies, Lorna Wing (Wing &
Gould, 1979) emyphasized the aloneness, abnormat
communication and the lack of pretend-play in
children with antism. Uta Frith (1989} extended
these observations and proposed that the sigmifi-
cance of all these symptoms for the child finds its
expression in the difficulty o develop a “Theory
of Mind”.

The relevance of this concept developed out of
the appreciation that poor social functioning in

children with autism i related to their verbal I
abilities. In itself this is not surprising: but that as
such a relationship is not so apparent in children
with other developmental langnage problems it
obtains significance (Rutter et al., 1991 in Bailey,
1993). Leslie (Baron-Cohen et al., 1985; Leslie,
1987) has proposed the idea that the intervening
variable mediating this relationship is 2 “theory of
mind” and that a comprehension of the mental
states of others by children with autism is impaired
as they have difficulty in establishing abstract rep-
vesentations of the way people may feel or even
the way problems may be solved (Bailey, 1993;
Prior et al., 1990).

On the basis of their undonbted impaired o
“fragmented” perceptual abilities, Uta Frith sug-
gested that by the age of 4 years children with au-
tism (bur not those with Down's syndrome, for
example) have difficulty in developing a “theory
of mind™; that is to say they have difficulty with
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the cognitive development of second order repre-
sentations of the world (e g, pretend a banana is
a telephone or having seen a pencil in a tube to
imagine what another child might think is in the
tiube — to suspend onc’s own knowledge or belief
i favour of another possibility or another’s point
of view: what has become known s the *Sally-
Ann™ experiment). This imnpatrment of the ability
to attribute beliefs or feelings to others that do not
rclate to the aetual state of affairs perceived by the
child with autism has been reinforced by experi-
ments showing the difficulty these children have
in lying about a sitwation (Sodian & FPrith, 1992)
but not in identifying what 2 photograph shows ar
a time after he or she has seen that the situation
has changed (Leekam & Perner, 1991).

Much of what we sec as autsm, not least the
problem of communication, is then a consequence
of these perceptual and cognitive difficultics. As
plausible as this reads for those who have tried to
interact with children and adelescents with antism,
it monst be said that some have not been able to
generalise these finding to other populations (Prior
et al,, 1990) and others have emphasized the per-
ceptual or attentional side of the person’s difficulty.
Thus Kasar and colleagues (1993) found that their
54y old children with autisrn had prablems, com-
pared to a retarded group, in focussing attenton
on and indtiating play with toys unless so led by
the caregivers. OFf course, one might argue that
this was a consequence of their need for rapport
which itself depends on communication and abili-
ties to develop second order representations. This
citcular argurnent tends to obscure discussion over
the primacy of the locus of impairment. But it
should be noted that these particular children were
rather yvoung to be cxpected to have developed a
“theory of mind".

The cognitive impairment of young people
with autism may develop dependently or inde-
pendently of a perceptual or attentional difficulty.
Because the “theory of mind” deseription is based
on a relative rather than a clear cut deficit (1. e.,
where are the borders of the concept of attribu-
tion?) there is a danger of oversimplificadon in ap-
plyving it to laboratory test or explanatory hypothe-
sta. This view has samulating possibilities for thera-
peutic strategies but we should not Jose sight of
what makes up the phenomenon of childhood an-
tistn Firstly there are other features of autism that
Frith’s explanation does not easily accomodate and
secondly if cognitive therapy in a strict sense
proves limited then we must learn how else we
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may influence cerebral finction (and which func-
tion). Thns one must ask what other research strat-
egits in the neurosciences are showing?

Prevalence and the Question of
Definition

Childhood autism almost always manifests itself in
the first three years of life and and the core syn-
drome classically shows a male to female sex ratio
of about 3—4 to 1. This ratic would be lower if
the relatively high number of severely retarded
gitls were not excluded (Wing, 1993), if early on-
set epilepsy {which has a less marked male/female
ratio) was not used as a criterion for exclnsion and
perhaps if a broader spectrum of autistic behaviour
was used in diagnosis (Gillberg, 1993).

The number of cases reported in 10,000 of the
population ranges from 2-5 (Germany, Stein-
hausen et al_ | 1986; France, Aussilloux et al., 1989;
USA, Ritvo er al., 1989; England, Wing, 1979;
Sweden, Gillberg, 1984) to 10-16 (Canada, Bry-
son et al., 1988; Japan, Sugiyama & Abe, 1989;
and for “pervasive development disorders™ TJSA_,
Burd et al. 1987: review in Wing, 1993). These
figures become more tangible, parfenlarly in the -
health ¢are context, if viewed in terms of the
population: thus in Germany with a population of
about 64 million there are estimated to be 12,000
cases (Der Spiegel, p. 118, Nr 35, 9/1993).

The variability indicates that we must ask what
illness it iz we are discussing (cf., discussions in
Ritvo & FPreeman, 1978; Burd & Kerbeshian,
1988). Epidemiological studies employing core
syndrome crireria (e. g, after Kanner or Rurter)
yield prevalence rates per 10.000 of under 10,
those using other and DSM criteria more fre-
quently find rates of 10-20 (Wing, 1993) and those
expressly extending the diagnosis to spectrum and
Asperger syndrome obtain figures close to 50
(Gillberg, 1993).

In Table 1 one can see that modem diagnostic
schemes separate syndromes with 2 clear organic
basis from others that may be phenomenologically
or biologically separate, but aetiological factors,
crucial in other areas of psychiatric diagnosis, here
obfuscate the aims of defining unique illness forms.
With this Table it is our intention to ¢ncourage
cantion in the interpretation of social, behavioural
and neurobiological studies and to raise the ques-
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Table 1. Sub-groups of “Autistic” syndromes, (examples).

Possible Dhagnostc  Organic Inbormn
etiologically groups associadons tetabolic
SEPATIG groups CITOTS
Genetc Infartille  Cerebral Phenyl-
vilierability (1) Autism Lipidosis ketomuria
Food allergy  Atypical  Tuberous Purine-
(non-specthe)  Autism Sclerosis Antism
Perinaral B.ett Cerebral Histidin-
insult (2) Syndrome Paresis emia
Postnacal Asperger  Ruabella Lactate
physical abuse  Syndrome Embryopathy  Acidesis
Social Pervasive  FPragile X Hypocal
isplaion Develop  Syndrome cemia

mental

Disorder (4)
Epilepsy {3} Food allergy

(specific)

Mone of the sbove

Diagnostie categories refers vo the major clinical groupings
described by the 10th revision of the Intemational Classi-

fication of Diseases (1991) excluding dominant features of

disintegration and retardsgen,

(1) Rauter (1991) found 50% concordance for antsm in
monozygotic and 3% for dizypone twins (2) prevalence
45— 0% (but see Piven et al., 1993 where modified Gill-
berg-Optimality-Scals measures proved les significant affer
parity adjustment): 3. prevalence 30%6: Gillberg (1993, mble
(3) lists 34 medical disorders possibly associted with autism
including other gross chromosomal disorders: (for further
derails see Eggers eral., 1994): (4) the overlap of PDD-non-
specific diagnosis with autism remaing controversial (Happe
& Frith, 1991).

tion of whether it is sensible to include or cxclude
cases with known comorbidity (e. g., tuberous
sclerosis, infantile spasms; Gillberg et al, 1987;
Riikonen & Amnell, 1981) or actology (brain da-
mage, torture, Steffenburg, 1991, suthor’s experi-
ence). Wing's recent epidemiological review
(1993) found that the prevalence of some sort of
neurological condition in children with autism
ranged from 27 to 80% across studies (see also Eg-
gers et al,, 1994 p. 521).

Our own view is that while nenrobehavioural
studics may be justified in studying the spectrum
of autistic behaviour, efforrs should be made o
clarify the otigins in their sample (e. g, “neuro-
cutapeous”, “embryvopathic™). Genetic and epi-
demiological work can only become more diffi-
culr 1o interpret if the borders between the sub-
groups are not made explicit,

Arguably the most difficult featire to disentangle

from autistic phenomena is mental retardation. One
in two people with autism has an I} over 50 and
one in four an IQ) of over 70. While no one dis-
agrees that retandation and autism are separate phe-
nomens, in practice it is often difficulr ro distingnish
their separate conttibutions in psychobiological
studies of childhood antism. Thus on the one hand
only a minority of studies have nsed a2 companison
group consisting of another developmental disorder
or of mentally handicapped patients. On the other
hand dizgnostic schools still differ on the definition
of the index group (e, ., nonspecific pervasive de-
velopmental disorder vs childhood schizophrenda;
Green et 4l., 1992). One must always bear in mind
the potential heterogeneity of the samples in psy-
chobiological studies.

CNS — Neuropsychology

Michael Rutter (1983) emphasized that children
with autisim ace not usually impaired in perceptual
skills and visuo-spatial abilities; Gillberg and col-
leagues confirmed a relative sparing of motor and
visuospatial performance compared to verbal and
reasoning abilities in a study of 70 children amd
adolescents with autism (Sandberg et al., 1993),
But they are usually deficient in making, or more
particularly in maintaining cross-modal associa-
tons (Martineau et 21, 1992). It is precisely this
ability that Nomman Geschwind (1965) empha-
sized was crucial to the acquisition of speech in
developraent and we have already noted the rela-
tionship of verbal IQ) to communication and social
function. However even If children with autisim
are dysphasic in understanding they are not nec-
egsarily so In articulation. Those that do have retar-
ded or absent speech are likely to show neurologi-
cal impairment and are likely to show left cerebral
hemisphere deficits (Vates, 1984) and the absence
of left hemisphere dominance for speech-related
cvoked potentials (Dawson et al., 1989; see fol-
lowing sections).

In fact a deficit in selecion and encoding of
meaningfil stioauli, as deseribed by Hermelin and
O'Connor (1970) and already implied in the pre-
vious section, is supported by more recent eveoked
potential studics (see below). But it should be
borne in mind that the overselective aspect of at-
tention, the tendency to respond to very limired
parts of the environment, is also a feature of re-
tarded children in general (Prior, 1979). Recent .
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Table 2. Bxamples of information~-processing associated
with autism seen in childhood antdsm and schizophrenia
that are “similar but different™.

Atteniion with detail:
miss repeated pattern, :
1) U. Frith, 1989

find shapes;

impaired Gestalt percepton; 2 Schwartz—Place &
Gilmore, 1980

Cross-modal integration

impaimment:

show BT anditory-visual 1) Bryzen, 1970

change; :

slow R visual-auditory 2) Sutton et al., 1961

change;

Impaired sgral-detedion:
coterion decrease {beta);
semsitivity decrease (d-prime);

1) Qades e al,, 1990

2) Cegalis & Deptuls,
1991

Prreeption of fadal expression:

Tecognize, ot appreciate;

itnpaired recognition/

Appreciation;

1) Hertzig et al,, 1989
2) Gruesser, 1991

Recall impairment emphasizes:

short term/episodic 1) Boucher, 1981 ‘
impairment;

long term/semantic 2) Tamlyn et al,, 1992
impairment;

“Theary of Mind "

1) Frith, LY. 1989
2) Prith, C. 1992

chronic impairment;
impairmens after 20y
development (attempes to
repair communication);

1) for childven with autiem, 2) for schizophrenics: BT =
reaction time: All che features listed have at one time or
another been telated to different aspects of temporal lobe
function.

studies on attentional switching mechanisms (par-
ticnlatly from Erie Courchesne and colleagues)
show a marked similarity between the deficits in
voluntarly disensaging and aceurately reengaging
attention in patients with parietal or cerebellar
damage and those with autism (see tomographic
results below, Akshoomoff & Courchesne, 1992;
Courchesne et al., 1992; also dopamine function
jn initiating and switching activity, neuromransmit-
ter section below, Oades, 1985).

Such reports on the problems of subjects with
antism with voluntarily initiating and switching
between information-processing channels and
planned behavior could underhie slowed leaming,
repetitive responses and contribute to impaired
development of language and a “theory of mind”.
But we should remember that what may underlie
the symptorn may or may not be the same for the
syndrome. It is striking how superficially similar,
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vet in detail different, are the impaizments in in-
formation. processing found in children and schiz-
ophrenic adults with autistic symptoms (Table 2).
Twenty years ago Michael Rutter (1972) argued
pesuasively for the term childhood autism rather
than childhood schizophrenda to deseribe the Kan-
ner syndrome (see also discussion in Eggers, 1978):
it still remains a matter for debate to what extent
the symptoms of childhood autism and psycho-
motor poverty in schizophrenia have an nnderly-
ing commonality.

Orver the lasi 10-15 years there has been in-
creased remewed interest in interpreting psycho-
logical impairments as soft signs of CINS regional
dysfunction. Particularly popular are explorations
of parallels between frontal lobe functon and syn-
dromes as disparate 25 schizophrenia (Straube &
Oades, 1992, p.611), atention-deficit-disorder
{Oades, 1989, p.355) and autism (Prior &
Hoffrann, 1990). While such atmibutions appear
premature with respect o attention-deficit-dis-
order (Loge ct al., 1990), the similarities have been
acclaimed for both of the other two syndromes,
for example, with respect to performance on the
Wisconsin card-sorting test, R.ey-Osterricth fig-
ures and Tower of HManoi (i autdsm, Pdor &
Hoffmann, 1990; Bailey, 1993, Bishop, 1993),
Apart from the absence of diagnostic specificity,
the problems for accepting end applying these re-
sults ate pumercws: 1) the parallel to frontal brain
damage should be more qualified than is widely
assumed (Corcoran & Upton, 1993 and references
therein on temporal lobe function); 2) the much
cited paralle} for antism (Daroasio & Maurer, 1978)
was based on circumstantial evidence and referred
to extensive areas of the frontal lobes (neocortex),
parahippocampal azess (allo/archicortex) and their
interactions with the basal ganglia; 3) our own ex-
perience of perseverative card-sortng perform-
ance in children is one of very variable perform-
ance and that of Pror and Hoffmann was similar
with somée subjects with antism whe were incor-
rigibly persistent and others who showed no per-
severative responses; 4) While Pror and Hoffman
found that subjects with autisme kad problems on
the Rey-Osterreith figures Rumsey and Ham-
burger (1990) did not find this jmpairment; 5)
Ozonoff et al. (1991 a) also found that those with
milder Asperger symptoms were as impaired as
those with a Kanoet-type syndrome.

On the positive side we should recognize 1) that
some of these studies have distinguished the re-
sponses of subjects with autism from those of dys-



Table 3, Event=related potentials (ER.F3) elicited by novel or target stimuli and subtraction waves.

component and purported amplitude change examples of studies
latency (rs) fnction i autism ‘
P1 45 80 - transmission smaller Garrean et al., 19835
inte cortex normnal Movick et al., 1980
N1 20-150 channel smafler Gatreaw et al,, 1985
allocation Courchesne et al., 1985,
larger Oades et al,, 1988
nottnal MNovick et al., 1980
P2 120240 mhibition of smaller MNovick et al, 1980
processing Garreau et al., 1985
normal Lincoln et al., 1993
P3b 300-550 npdate samulus smaller Cleselsld et al., 1990
significance Miwa et al., 1983
larger Martinean ¢t al, 1984
MMM 200250 sensory mismatch normal Kemner, 1992
= novelty (within features)
PN 200300 salizncy mismuatch srmaller Cieselela et al., 1990
(between feanres) Oades et al., 1988
Nd 200-300 stimrlus-task normal Oades et al., 1988
relevance trend smaller Oades & Zeorbin, 1991

Derivation of subtzction waves: MMIN = ERP difference between 2 non-target sdmuli; PN = ERP difference betwesn
targes and 2 different non-target stimamlus; Nd = ERP difference between target stimulus and the same stimulus previously

presented as a non=-target.

lexic comparison groups (Rumsey and Ham-
burger, 1990; Ozonoff et al., 19914); 2) that hy-
pothesis-driven studies of executive function (and
implicitly the “theory of mind”), such as the
Tower of Hanol, were found to correctly classify
20% of subjects with autism and companison cases
(Ozonoff et al., 1991b); 3) that regional cerebral
blood flow smdies of normal adults performing a
similar “Tower” task find particular activation of
the lefi mesial frontal cortex including pars of the
cingulate gyrus (Andreasen et al., 1992; of also
dorsolateral prefrontal activation during card-
- sorting, Weinberger ot ol., 1936).

We conclude that while further studies bear the
promise of defining an aspect of autistic dysfunction
in regional CNS terms, autistic symptoms point to
wider ranging anomalous CINS acuvity; ¢. &,
orbitofiontal and temporo-limbic involvement in
affect and cognition (see Table 2) and brainstem and
neocerebellum involvement in the coordination of
neural systems (cf, neurcanatomy sections). Surely
more emphasis should be laid on these latter types
of anomaly when we consider that antistic symp-
toms appear at three years of age or earlier but the
results of frontal brain damage are seldom evident
before puberty. Further it would be of great interest
in view of the forcgoing discussion both of neu-
ropsychological signs and Frith's hypothesis to mea-
sure the pre- and post-pubertal performance of sub-
jects in laboratory tests in subgroups where there is

2 chance that symptoms and communication ability
will/will not improve (e, g., B.et syndrome, fragile
X, Asperger syndrome, Gillberg, 1993; Eggers et
al., 1994).

CNS - Electrophysiology

EEG abnormalites are not consistent in nature and
may be found in over 40% of subjects with sutism.
A smaller subgroup of patients is prone to selzure
activity and spasms. Wheze EEG sbnormalities are
present, they arc often bilateral with a tendency to
he more marked on the left side. Normal asym-
metries may be absent and where language abilities
are poor, relatively more activity may appear on
the gght rather than the left side (Small, 1975;
James & Barry, 1980; Omitz, 1985; Garrean et al.,
1985; Cantor et al., 1986; Dawson et al,, 1989).
Electrodetmal responses to neutral stirmuli show
there are tesponding and non-responding groups
of subjects with autism, but that the response is
often large with, respect to other mentally retarded
children. The response usually augments with in-
temsity and is slow to habituate (Stevens &
Gruzelier, 1984; Barry & James, 1988). Van Enge-
land’s group in Utrecht reports that if stimulus pre-
sentation is changed then response may be at-
tepnated, fxation tme for visual simuli may in-
crease or, if 4 simple task is introduced, even
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Figure 1. Amplitndes of the N1 and P3 event-related potentials elicited clicited in 3 3-tone oddball discrimination affer
the target tone (T) and in the subtraction waveforms called “processing negativiey” (PN) and “negetive difference” (INd):
PN = ERP waveform clicited by the target stimulus minus that elicited by the rave non=target; Nd = ERP waveform
elicited by the marger simulus minus that elicited by the same stinudus in an eardier non-task presentation. Whire bars
represent the means for 7 children wich autism, and the shaded bars means for 9 age-matched controls. * = significantly
larger comnponents in normal children (after Oades ct al,, 1990),

non-responders may start to respond (van Enge-
land et al., 1951).

In young patients with autism there is evidence
of ¢lementary perceptual abnormalities according
to measures of brain stem evoked potentials, where
some 20% have been found to show moderate to
severe decrements of auditory and visnal acuity
(Steffenburg, 1991). Component latencies are
often increased even with respect to other retarded
subjects (Tangnay et al., 1982), although in older
subjects the problem is less evident (Grillon et al,,
1989). The delay may be marked in those showing
strongly impaired language  development
(MeClelland et al., 1992) or social withdrawal and
poor attentional funcdon (Fein et al., 1981).

Evoked potenrial studies (e. g., by Erc Cour-
chesne and colleagues in 3San Diego, Gilbert
Lelord’s group at Tours, one of us in Australia and
reports from Japan) find considerable variability of
response, Event-related potential amplitudes (e. g,
N1, P3, PN, Nd see Fig. 1) are often reduced but
the components affected may vary (Table 3).

The nommnal amplitude difference scen, panicu-
larly for the P3 component, between target and
standard or between novel and repeated stimnli is
much reduced. However Chantal Kemner (1992)
from Utrecht found notmal mismatch negativity

164

(MMIN) measures of automatic attention process-
ing, (MMM results from the subtraction of paten-
tials to different non-targets). Thus the reduced
amplitude difference between sumul, as observed
by eye (above) or in other subtraction waves that
include target responses {e. ., PIN, Table 3) would
seem to be related to an aspect of controlled pro-
cessing that includes the sitmadonal or task rele-
vance of stimul, '

Courchesne’s group (Lincoln et al,, 1993) have
recently illnstrated this in a two-tone oddball par-
adigmn that required separate button presses to each
tone after completing a passive listening session.
Healthy children and those with autism were
equally fast and accurate and performed betrer than
children with zeceptive developmental langmage
disorder. Although the P3b amplimude in voung
subjects with autism was smaller, the interesting
point is that it was sensitve to the difference be-
tween “response-required” and “response-not-re-
quired” conditions but not to the difference in
stimubus probability, as usnally recorded in other
subjects. This demonstrates context-(in)sensidvity,
but within limits. '

Surprisingly, as autism is often viewed in terms
of delaved maturation, latencies of these compo-
nents are often (but not always) reduced. Inter-



pretation is hampered by the small numbers of
subjects smdied and the difficulty to choose ap-
propriate controls and to match for maturation ef-
fects (e. 2., component lateneies), but clearly the
controlled or conscious handling of salient and of
relevant information is inapproprate.

CN5 — Neurotransmitters

For more than 30 years laboratories find blood and
urine levels of serotonin to be abont 2 third higher
than normal in at least one in three patients with
autisin (Schain and Freedman, 1961; Launay et al.,
1988, Yuwiler et al, 1992: urine not blood in
Herault et al., 1993). In view of the absence of
change in the levels of serotonin metabolites or in
serotonergic response to pharmacological chal-
lenge it is assumed that this monaminergic system
is hyporesponsive (Cohen et al., 1977; Anderson
et al., 1988; McBride et al.,, 1989). In support of
this, the latter authors reported decreased SHT-2
binding, — 2 finding reminiscent of obsessive
compulsive disorder where similar decreased bind-
ing appears to be associated with increased sero-
tonin outflow (Erzegovesi er al., 1992: Oades ct
al., 1994).

Levels of the dopamine metabolite are often
higher in CSF or urine samples (Garnier et 4k,
1986; Garreau et al., 1988; Gillberg & Svenner-
holm, 1987). While it is not surprising that these
levels are increased after treatment with the partial
neuroleptic fenfluramine (Barthelemy et al,,
1989}, itis curious that the subjects with high HVA,
were those that responded best to treatment
(Oades et al., 1990). Not surprisingly these were
relatively high functioning cases. In conteast those
with scvere symptoms apparently excrete low lev-
els of dopamine (Heranlt et al., 1993). However
one ¢annot make inferences on atine merabolism
from Jevels of the parent amine. Such measures can
at best have diagnostic utility, which in the opinion
of the french group is not the case for antism,

As has been shown even in CSF samaples by Gill-
berg in Sweden, individuals may show marked in-
creases of dopamine relative to noradrenaline me-
tabolism but only minor changes of the serotonin
metabolite (Gillberg ct al., 1987). Changes in ac-
tivity of various metabolic enzymes such s mon-
oamine oxidase, dopamine-B-hydroxase, acetyl
cholinesterase have not been found (Deutsch etal.,
1987, Launay et al., 1988). Evidently increases of

dopamine activity in young patients with autism
are less compensated by serotonin or noradrenaline
activity than in other groups of children, as re-
marked on by Cohen and Shaywitz (1982).
Evidence for altered opioid metabolismn remains
indirect and largely unsubstantared, The rationale
for such a disturbance in autism has been Icpeat-
edly end plausibly argued for over 15 years (Pank-
sepp, 1979; Sandyk & Gilman 1536: Panksepp &
Sahley, 1987) but the idenrificetion of peptides
whose metabolism is altered in autism has re-
mained stubbornly elusive (Reichelt er al., 1986,

~ Le Couteur et al., 1988) and the positive effects of

reament of postulated increased opioid activity
with antagonists are slight (see last secton).

A grave probler for the evaluation of these re-
sults is that similar changes of the pammeters dis-
cussed are reported for a propottion of mentally
retarded children. Nonetheless severely ill children
{¢.g., also with Rert syndrome, Pelligra et al.,
1992) show decreased catecholamine activity and
better functioning children with autism have
higher levels of dopamine metabolism. Qne
framework for conceiving these results is men—
tioned in our summary, — a “stop-go” form of
newral communication. This phrase refers to the

inkibitory tole of serotonin in the volume control

of information processing and the initiation of a
switch between competing informaton channels
attributed to dopamine (Qades, 1985: 19943
Could this partly underlie the internal restlessness
(Unruthe) that some young adult subjects with au-
s describe (2. g, Der Spiagel, N1 35, 9/ 19932

CN5 - Tomography and Regional
Brain Function

CT examinations show that diffise atrophy and
larger ventricle size appearin 1 of 3-6 people with
autistn (Campbell et al., 1982; Balotrin et al.,
1989). MRI images reveal that individuals may
show damage in the frontal or temporal lobes and
that more than a third of subjects may show
parietal abnormalities (Hashimoto et al., 1989:
Gaffney et al,, 1989). While some (. g., Hash-
imoto et al}) have made the experience that the
atrophy tends to be left sided in geaerl, others
cladmn that the nght side is implicated where lan-
guage development is particularly poor (e.g.,
Balottin ct al.). A recent volumetric stmdy on 11
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patients with Rett syndrome describes 2 genexal
reduction of bmin size and decreased grey matter
(¢.30%) with respect to age-matched controls and
a further relative reduction In the basal ganglia and
brinstem (Peiss et al,, 1993).

Children and young adults with autism appesr
to show cerebral metabolism and bloed flow in
the normal range. Tendencies towards increased
glncose metabolism (Horwitz et al., 1987; De
Volder et al., 1987) may merely reflect the amdety
of the subjects felt in the rather overbearing test
simation but have been considered to support evi-
dence of increased membrane breakdown pro-
ducts reported by the Pittsburgh group specializing
in magnetic resonance $PectroSCOPY IMEasures
(Minshew et al., 1993), Others have taken partic-
ular care to reduce the anxiety of their subjects and
found no changes of ghicose metabolism (Herold
et al., 1988; Heh et al., 1989). The study in Lon-
don of Herold et al. also examined labeled oxygen
metabolism. Their six subjects showed a small
non-significant decrease which has been taken to
support the finding of a 30-40% decrease in cere-
bral blood flow in 4 young adults with autisrn
(George et al.; 1993). This dectease was particu-
larly marked in frontal and right temporal regions.
Unfortunately it is possible that anticonvulsant
medication was in part responsible for the
decreases reported. These reports were based on
very few subjects who differed markedly in age
and level of function and thus ean at best be taken
only as pointers for farure investigation.

Gillberg et al. (1993) responded to this indicator
and took SPECT images from 31 young paticnts
with autisrn (4.5-22v), half of whom had conditions
associated with epilepsy. Fourteen of their patients
showed apparent decreases of blood flow of 10% ot
more in the left or nght temporal lobe. We take this
figure from their data as it is roughly comparable to
SPECT studies of similar numbers of patients in
studies of “nogautism”™ cates reposting borderline
significance. Unfortunately the report does not pro-
vide 2 statistical analysis and instead makes wse of
the authors” SPECT experience with 300 other pa-
tents for comparison. The authors commented on
an apparently greater lefi-sided decrease m severe
cases and that frontal regions were frequendy af-
fected. But in the absence of 4 formal analysis of
other regions of interest it is difficult to assess how
umque or overt the reported decrease in the tem-
poral lobe was. A previows SPECT study reported
no differences with a sirpilar number of patients
(Zilbovicius et al., 1992).
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The aforementioned studies did not for the
most part attempt comparisons of lateralized activ-
ity. But Lelord’s group did attempt this with wl-
trasonographic recordings of blood flow in the
middie cerebral artery of eight 58y old children
with antism vf normal controls (Bruneau et al.,
1989, 1992). A non-significant decrease of flow
on the leff at rest became significantly lower under
auditory but not visual stimulation. This supports
similar observations on lateralization (above) par-
ticularly where language is impaired.

Buchsbaum’s group at Irvine, California, alse
took account of 4 potential lateralization of mea-
surcs of metabolistn (Siegel et al., 1992). They
found a revemed asymmmetry (like Bruneaw et al.
above) in high functioning voung adult subjects
with autisrn., R.ectal gyrus metabolisim was higher
on the Jeft whereas in controls it was higher on
the right. However considering the mumber of
companisons made and the vadability of the mea-
siires we think it may be more pertincnt to e~
phasize one of the conclusions of another american
study centred on the National Instinutes of Health
(Horwitz et al., 1988). They reported that adults
with autism (with 2 wide range of 1) showed re-
markably few regional activity correlations, partic-
ularly between vazrious agociation cortices and the
thalarnus. This lack of cohesion 1s suggestive of an
anatornical counterpart to the cognitive problems
of integration deseribed eadier.

Recent reports from Courchesne’s group and
cooperative work between Tours and Marseilles
claim. a degree of hyoplasia in the neocercbellar
vermis of perhaps three out of four subjects with
autism (e. g., Cotrchesne et al, 1988; Mutakami
et al., 1989). While the extent of the anomalies
may be more severe in those with autism, qguali-
tatively the picture is not dissimilar to that in other
retarded subjects. Thus Piven and colleagues
{1992) at the Johns Hopkins University found that
significant differences from healthy subjects disap-
peared if age and 1Q) were controlled. This 15 sup-
ported by a similer study from Pittsburgh (Holmum
et al., 1992). However while the former stadies
included T2 weighted images (designed to show
up demaged matter) the latter reported only T1
images that are better for describing healthy tissue,
Tomographic studies confismn the recurring prob-
lem of selecting appropriate controls and highlight
the contribution of the complexity of the methods
to the difficulty for replicating imvestigations.
Nonetheless we should bear in mind that the
neocerebellum has connections with both tem-



porolirnbic and brainstem. regions that could be
important for integrative functions.

The emphasis in this section has been on rela-
tively normal cerebral metabolism with low
responsivity (blood flow). But from early
pnenmoencephalographic and tomogmphic stmd-
ies (Hauser et al., 1975, Hier et al., 1979) to mo-
dern spectroscopic studies (Minshew et al,, 1993)
it has been clear that ventricle size is increased and
that atrophy and degeneration is apparent in more
than half the subjects studied,

Lsolated histological studies, mostly from one
laboratory, report abnommalitics such as reduced
newuronal and, in particular, dendrtic development
in the cerebellum, amygdalo-hippocampus and
brzinstern (Bauman & Kemper, 1985; Raymond
et al., 1989; Phoplys et al., 1990; Arin et al., 1991;
Bauman, 1991). Spectroscopy shows that the
availability of membrane building blocks decreases
as their metabolic products increase and that these
measures correlate with the decline of function
(Minshew et al., 1993). These authors cite recent
work by the groups of Svennerholm and Gillberg
(e.g., Ahlsen et al, 1993) which shows large in-
creases of CBF levels of gangliosides and Glial Fi-
briltary Acidic Protein in children and adolescents
with sutism compared to other psychiatric groups.
These measures could also refer to increased syn—
aptic turnaver and provide a refatively specific in-
dicaror of the type of atrophy.

Perhaps research strategies that would currently
be helpful should ask if these measures of regres-
sion arc progressive, if they relate to measures of
autoimmunc activity and whether neurotrophic
properties of some peptides and amines can be
+ beneficially hamessed at any stage.

Pharmacotherapy

Some new drugs show encounging results in open
trials, but largely due to the pioncering work of
Magda Campbell (U 5.A) neuroleptics still re-
main the agents of choice. More than half of those
treated show some response, with decreases of
symptoms by 2 third being reported. Prescription
must be guided by careful appraisal of the symp-
torns in the individual to be treated (Teviews: Eg-
gers, 1984; Campbell et al,, 1987; Moll &
Schmidt, 1991; Gadow, 1992).

In the 1970s hopes were raised that a form of

vitamin therapy was effective (Rimland et al.,
1978). Others have found a limited degree of be-
havioural improvement associated with increased
excretion of dopamine metabolites (Martinesu et
al., 1985). It has been snggested that a facilitation
of dopaminergic metabolisme underlics the cases
where this treatment helps (Guilarte et al., 1987).

Fenfluramine is an indirect serotonergic stimn—
lant with dopaming antagonist properties and can
be as effective as conventional neuroleptics (see
Table 4), but a real improvernent is seen in only
10% of subjects (Ekman et al,, 1989; Stern et al.,
1990). It is intriguing, a5 one of us has reporied,
that dopamine retabolism increased with im-
provement and was associated with normalized
scalp-recorded Nd (difference negativity after 2
given stimulus with/without meaning). But the P3
component in the difference wave, reflecting
stimulus-meaning, did not improve.

Unrealistic hopes for fenfluramine treatment
were raised by early reports of an increased IQ
(c. g., Ritvo etal., 1983). It is unfortunate that sub-
sequUENE negative reports concentrated on intellec-
tual and [Q) measures in very small groups (e.g., n
= 5) of low-functioning subjects (some with a
“mean IQ of 31") tested over a short time (e.g.,
Coggins et al., 1988; Sherman et al., 1989).

Other serotonergic agents have fairly numerous
side-effects and rather modest therapeutic effects
on subjects with avrism and the mentally retarded
alike. However a recent double blind comparison
of clomipramine, desipramine and placebo at
NIMH shows an enconraging effect of the sero-
tonin uptake inhibitor (Gordon etal,, 1993), Var-
tous symprom improvements were judged on
average to exceed 20% and more for locomotor .
activity. Except for activity. desipramine seemed
contraindicated. This report follows more than
two decades of positive experience in treating
obsessive compulsive disorder with clomipra-
mine, where the degree of improvement for re-
sponders is about twice that reported for those
with autism.

The recent report from Magda Campbell and
colleagues in New York (Campbell et al., 1993)
has dampened hopes that the opicid antagonist
naltrexone might prove a helpfinl tool. They used
2 parallel study design double-blindly assigning 23
children with autism to the drug- and 18 to pla-
cebo-treatments (ages 2.9 to 7.8y). They excluded
subjects with histories of genetic metabolic prob-
lems, thyroid dysfunction or a history of seizores.
Doses of 0.5 to 1.0mg/kg/d produced a modest
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Table 4. Pharmacotherapy

Agent Phanracologiea Action Therpeutic Pesponse

Halopenidol DA antagonist improved retention-leamning and language-based
therapy; reduced behavioral withdrawal, tantrums,
stereotypy, activity, lability, abnormal object relations;
side effects rare (o g., weight pain, dyskinesia)

Fimozide DA antagonist as with haloperidol but more appropriate for
non-hypemctive subjects

Trifluoperazine DA antagonists

Melindone, Fluphenazine,
Thiothixene

mild symptom reduction

Chlotpromazine DA zntagonist paor msponse, excess sedation
Amphetamine DA (indirect) reduce hyperacavity, exacerbation of other
L-DOPA agomists symptoms (¢, g. stereotypics)
Methylphenidate
Propranclol B-MA antagonist reduges aggression
Desipratning MNA upmke block paoor, docreases activity but can induce
uncharacteristic aggression
Imipraming MNA and SHT uptake poor, can stimulate, tranquillize, disorganize
black .
Methysergide SHT sntagonis mixed, mild symptom reduction and worsening
(non=-gelective)
dl=Fenfluramine l-enantiomer better response in better fanctioning subjects: more
mndirect 3HT agonist appropriate stimulus-responsivensss, aftention,
and DA antagonist less restless, reduce stereotypies, more speech,
mmproved meood snd social interaction
Fluoxetine 5HT uptake block mild symprom reduction, decreases perseveration and
stereotypies; but increased activity/agitation, reduced
sleep and apperite
Buspirone EHT-1a agoist mild symptem reduction
Clomipramine 5HT uptake block can reduce anger, rituals, activity and selfinjury;
adverse effects ¢an melude insommia, appette,
sedation; rarely tachycardia, unsuimble for seizure-
prone
Carbamazeping Stabilize GABA reduces appression, usefu! if epileptic actdvity present,
LTAnSITIIon, but denger of paradoxical increased impulsiviry and
{inhibit NA reuprake) aggression — valproic arid suggested as agent of choice
Maltrexone mu oploid receptor very mild sympton reduction (e. g., decreases
Antagonist hyperactvity, mmproves social bebavior and
gpeech, but some sedation or aggression/irritabilicy
) likely as side-effect)
ACTH 4-9 Stervidogenic sctivity improved social interactions, contact and
JORG 2766 absent; component of behavioral patterning
opioid precursor peptide
Vitamin B6 Cofactors for enzymes mild symptom reduction (incl irritability,
and Magnesivm in monoamine, opioid and  oversensitvity, enuresis), fmproved physiological
{(Pyridoxane) {e. g5, DA) metabolism, meatures, but not stereotypies nor agtation;
sytnptom rebound on treatment withdraveal
Lithium Indirect effects on reduces agpression/auto-agpression, mood-lbility
MNA and 5HT metabolism
Cannabis (THC) Modulate moneatiine, reduced autistic behavior
opioid and prostaglandin
actvaty

DA = dopamine, INA = noradrenaline, SHT = serotonin
selected refs. see text for reviews and Buitslsar et al., 1992; Cook et ab.,, 1992; Deutsch and Campbell, 1986; Emst et al.,
1992; Campbell et al., 1990; Gillberg, 1991 (where epilepsy is associated with autism) and Campbell et al,, 1993 (opicid).
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reduction of hyperaetivity where present but had
© no effect on the core symptotns, rated blindly on
several scales. Half the subjects showed side effects
such as irritability aggressive feanates or taptrams.

From this brief discussion of some mildly usefual
drags, we believe some support may be deduced
for saying that dysfunction of dopamine and sero-
tonin systems achieves clinical significance. For
opioid systems the evidenee if encouraging, is yet
to prove convincing, But approaches to the trear-
ment of non-opioid peptidergic systems or those
using excitatory amine acids are stll jo their in-
fancy and largely untried in patients with aurism.
Nevertheless Table 4 is indicative of a number of
strategies that have been atternpted. We shonld
again emphasize that for those not accustomed to
considering pharmacetherapy of particulatly prob-
lematic cases that they must refer to the primary
literature and relevant texts,

Conclusion

Precisely because children with autism have per—
ceptual and cognitive difficulries, reduced mono-
aminergic transmission and show impaired brain-
stem and cerebellar, temporal and frontal lobe
function (particularly on the left side), research
strategies must iy to integrate thess, It is not dif
ficult to imagine potential multilevel approaches:
it is pleasing that we have been able to refer to
30IME.

Precisely because the impaizment of children
with autism manifests itself at so many levels, treat-
MeEnt concepts must attemnpt to integrate these, Just
25 the individual's needs must be assessed before
introducing art or music therapy, behavioral or
speech therapy, computer games ot sensorimoter
practice sessions, so should s/he be appraised
psychobiclogically for the most uscful mixtures of
tedical snpport.

If it is within our grasp, then it should be tried,
~ to help these children appreciate their world, de-
velop a theory of mind, to respond to care and
comfort.
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Résumé

L'incapacité des sujets antistes d’stablir des rela-
tions avec l'aumre, ca veut dire, de communiquer
d'une maniére adéquate, est un probleme rmajenr
pour Pentourage. Le fait, que le comportement re-
lationel anorrnal est partiellement causé par Iem-
péchement des fonctions perceptives et cognitives,
a &t approuvé par des recherches expérimentsles,
Sur le plan psychologique il y résulte par con-
séquence l'incapacité d’établir une répresenration
adéquate du monde intérieur et extérient dans le
sense des “représentations d’ordre secondaire”,
Une autre vue s’appuye sur des faits nenrobio-
logiques: des troubles des fometions neuro-
transmetteurs qui, sur le plan neurophysiologique,

_Indiquent une assomilation d’excitation permmbée

(cela ce montre par des potentels évoqués sen-
soricls transformés). Les techerches tomogra-
phiques montrent wne interaction troublée entre
des différentes régions nerveuses-central, qui sont
responsables pour les processus d'information. 11 y
2 des indications pour une interaction inhibée
entre des fonctions serotonergiques et dopaminer-
giques, qui ont pour conséquence unc balance
troublée entre des fonctions inhibitives et actives.
I cn résulte Iincapacité des enfants autistes, d’éta-
blir des répresentations symboliques adéquates de
leur entonrage et d’établir des telations normales,
Pour le développement et I'évaluation des straté-
gles de recherche er de thérapie an furure, il est
important de retire en relation les plans différents
psychologiques, neurophysiologiques, biochi-
migues, neuroanatomiques et d’arriver A une voe
globale psychobiologique.

Zusamimenfassung

Die Unfihigkeit autistischer Patienten, Berichun-
gen zum Anderen herzustellen vnd aufrechtzuer—
halten, d.h.adiquat mit ihm zu kommunizieren,
stellt flir nahe und entferntere Bezugspersonen ein
crhebliches Problem dar. DaB das abnorme Bezie-
hungsverhalten durch abnorme perzeptive und
kognitive Funktionen mitbedingt ist, ist inzwischen
durch experimentelle Untersuchungen belegr. Anf
der psychologischen Ebene resultiert dadurch eine
beeintrichtgte Fibighkeir zur Ewblierung adiquater
Vorstellungs- und Verweisungszusammenhings im
Sinne beeintrichtigter “second ordet representa-
tions”. Bine andete Betrachtungsebene ist die neu-
robiologische: Stommgen der Newotransmitter-
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fiunktionen, die auf meurophysiclogischen Ebene
ginhergehen mit Hioweisen fiir eine gestorte Reiz-
verarbeitung (ablesbar in verinderten ERP). To-
mographische Untersuchungen weisen awf eine
gestorte Interaktion zwischen verschiedenen zen-
tral-nervésen Strukpiren, die fir die Informations-
verarbeitung zustindig sind, Es gibt Hinweise fiir
eine gestbrte Inrerakiion zwischen serotonergen
und dopa minergen Funktionen mit der Folge
ciner gestirten Balance zwischen reaktionshem-
menden und ~fordernden Mechandstnen. Mog-
licherweise kdnnte damit die Schwierigkett ant-
stischer Kinder musammenhiingen, adiquate sym-
bolische Reprisentationen der Umwelt anfru-
bauen und normale kommunikative Berfige zu thr
herzustellen., Bs ist wichtg fiir die Entwicklung und
Evaluation miliinfiiger Forschungs- und Behand-
lungstherapien, dic vemchiedenen Betrachmngs-
¢benen  (psychologisch,  neurophysiologisch,
hiochemisch, neuroanatomisch) miteinander in
Bezichung zu setzen, und dadurch zu einer ganz-
heiflichen, psycho-biclogischen  Betrachtung-
sweise zu gelangen, '
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