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Foreword

Ever since Dr. Leo Kanner described Infantile Autism way back in 1943, the information
on this typical conditions has under gone lot of changes. These changes were actually
the results of the challenges faced by the professionals in extending services for the
children having autism. The transformation from the understanding of autism under
Pervasive Developmental Disorder to the refined status of Autism Spectrum Disorder
(ASD) has contributed clarity in terms of assessment, diagnosis and management
aspects. However, it is refreshing to note that the professionals are into achieving
more refined approaches in dealing the children with Autism Spectrum Disorder.

We, at NIMH have always extended support for the professionals in updating with
latest information in rehabilitation of persons with mental retardation and associated
conditions. We have several models on human resource development and service
programmes for persons with mental retardation whereas more evidence based
scientific work needs to be done in the arca of ASD. As a practised policy of NIMH, we
had the opportunity to exchange information with some of the leading institutions in
the country and the professionals to take stock of the status of persons with ASD. It
was revealing that scientifically designed multidisciplinary services do exist not only
for the clients but also for the supporting personnel like parents, siblings and caregivers.
During the process, we felt the need for compiling a database on the work done in the
area of ASD. The need for this compilation gave us the impetus to bring out - Autism
Spectrum Disorder : Select Abstracts. [ am glad to present this compiled format of the
abstracts it fulfills one of the major objectives of NIMH to document and disseminate
information. I hope it will be helpful for all of us to do better in the area of ASD.

\2.l)

Dr. L. Govinda Rao
Director
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About this book.....

The implementation of the Persons with Disabilities (Equal Opportunities, Protection of
Rights and Full Participation) Act, 1995 has made its impact in service delivery, Human
Resource Development, Research & Development activities in the area of disability. The
Act focuses on the education and employment feasibility for persons with mental retardation.
While phenomenal changes have registered in bringing the life of person with mental
retardation to be at par with their counter parts, the persons with mental retardation and
associated conditions are posing a challenge to the professionals. Autism Spectrum
Disorders (ASD) is a group of conditions which require the attention of the multidisciplinary
professionals from the area of medical, psychological, special educational and therapeutic
specialties. The efforts of the professionals got intensified with the introduction and the
implementation of the National Trust for welfare of persons with Autism, Cerebral Palsy,
Mental Retardation and Multiple Disabilities Act., 1999.

We at NIMH have been involved in developing service models and human resources
required for the services of persons with ASD during the last few years. The need is felt for
developing diagnostic, therapeutic and management strategies which are applicable across
the cultures. Our recent efforts in bringing the key service providers, researchers and human
resource development agencies to one platform gave us the thrust for developing a source
of scientific information which can support the strategies being planned to give a dignified
life for persons having ASD.

[ sincerely present to you a compilation of selected abstracts on the work done in the area
of Autism Spectrum Disorders through this bock. The scientific information and the research
work done in the area was collected from various sources mainly web sources, during the
last five years i.e. 1998-2003. These are categorized based on the etiology, course and various
management strategies. An effort has been made to present these facts with reference to
medical, psychological, educational and therapeutic aspects.

This book is expected to help professionals in their pursuit of seeking explanations for
various problems in the field of ASD. However, | would like to mention that this selected
list of abstracts can not be considered as an authority for extending services for the persons
with Autism Spectrum Disorder. [ am glad that this book is being published at a time when
NIMH is holding an “Indo-US workshop on Autism Spectrum Disorders: A Challenging
Disability” during 10-13 March 2004.

My sincere thanks to our Director, Dr. L. Govinda Rao for his continued support and
encouragement in bringing out this book. My heartfelt thanks to Shri T C Sivakumar,
Assistant Professor and Head, Department of Adult Independent Living, NIMH, for his
moral support and contribution in conceptualization of this book. [ would also like to
place on record my colleagues Dr PKN Choudary and Dr V Nagaratna for their efforts in

compiling the abstracts.

Dr Om Sai Ramesh V

Lecturer in Psychiatry
Department of Medical Sciences
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Medical



1.1.1. Wilson, K., Mills, k., Ross, C, McGowan, |., Jadad, A.
“Association of autistic spectrum disorder and the measles,
mumps, and rubella vaccine: a systematic review of current
epidemiological evidence.” Arch Pediutr Adolesc Med. 2003
Jul:157(7):628-34, Publication lypes: Review, Review,
Academir.

Department of Medicine and Health Policy, University of
Toronto, Ontario, Canada.

OBJLCTIVE: To systematically review the evidence for and
against the existence of an association between autistic
spectrum diserder (ASD) and the measles, mumps, and
rubella (MMR) vaccine. Study DESIGN: We conducted a
systematic review of the medical literature to identify all
cantrolled epidemiological articles examining for an
association between ASD and the MMR vaccine. We extracted
data from the articles on the characteristics and objectives of
the study as well as evidence of an association. RESULTS:
Twelve articles met the inclusion eriteria. One study found
na ditference in the rates of ASD and the MMR vaccine in
childrenn who were vaccinated and those who were not. Six
studies examined for evidence of an increase in ASD
associated with an increase in the MMR vaccine coverage,
nione of which showed evidence of an association. Four studies
examined if a variant form of ASD was associated with the
MMR vaccine, none of which showed evidence of an
association. Eight studies attempted to determine if there was
a temporal association between developing ASE and receiving
the MMR vaceine. Of these, 1 study identified an increase in
parental concern in the 6-month period foliowing vaccination
with MMR in one of its analyses. The results of all other
studies showed no association between ASD and the MMR
vaccine. CONCLUSIONS: The current literature does not
suggest an association between ASD and the MMR vaccing;
however, limited epideminlogical evidence exists to rule out
a link between a rare variant form of ASD and the MMR
vaccine. Given the real risks of not vaccinating and that the
risks and existence of variant ASD remain theoretical, current
policies should continue to advocate the use of the MMR
vaccine.

1.1.2. {No authors listed]. “MMR vaccine —how effective and
how safe?’ Drug Ther Bull. 2003 Apr;41(4):25-9.

The introduction of combined measles, mumps and rubetla
(MMR) vaccine into the UK childhood immunisation schedule
in 1988 has markedly reduced the incidence of these diseases
and their complications, with, for example, no deaths from
acute measles occurring since 1992, However, uptake of MMR
vaccine has fallen since the publication, in 1998, of a study
that suggested a link between exposure to the vaccine and
the development of intestinal inflammation and autism. The
study, and the subsequent debate, have attracted considerable
media coverage and left many parents and some healthcare
professionals uncertain about what to do. While in 1996, 92%
of children in England and Wales had received their first dose
of the vaccine by the age of 2 years, by 2001-2 this figure had
fallen to 84%, with much lower uptake in some regions,
threatening a resurgence of all three diseases. Here, we review
the evidence for the effectiveness and safety of MMR vacaine.

1.1.3. Miyasaki, M.R., Alejo, R.S., Yamamoto, L.G. "MMR
vaccine information on the Internet World Wide Web.”
Hawaii Med ]. 2003 Mar;62(3}:49-52. Publication Types:
Fvaluation Studies.

OBJECTIVES: To review world wide web sites that contain
informaticn about the MMR vaccine to determine whether
the content is accurate compared to recognized standard
saurces of information. In today’s internet age, patients search
for information on the internet where there is no regulation of
information quality. METHODS: By using an internet search
engine, several combinations of search terms including "MMR
vaccine” were used to find relevant web sites. Sites were
classified as favoring MMR use, not favoring MMR use, no
position on favoring MMR use. Adverse reactions described
in the web site were classified as consistent with, or
inconsistent with the adverse reactions described by the
standard sources. RESULTS: 13% to 40% of web sites favor
MMR use depending on the search parameters used. 2.5% to
15% do not favor MMR use. 25% to 63% of the sites took no
posttion on favoring MMR use, 45% to 70% of sites provided
“consistent” information on adverse reactions, except for a
search using “MMR Vaccine Dangers” which resulted in only
18% of the sites describing “consistent” adverse reaction
information. 8% to 38% of sites provided information on
adverse reactions which was inconsistent with standard
sources, most of which invelved information on autism.
CONCILUSIONS: Most sites do not take a stand on favoring
MMR use. Most sites provide adverse reaction information
consistent with the standard sources; however, it is likely that
parents and patients will encounter sjtes that provide adverse
reaction information, not consistent with standard sources.

1.1.4. Dalton, P, Deacon, R, Blamire, A., Pike, M., McKinlay,
i, Stein, J., Styles, P., Vincent, A. “Maternal neuronal
antibodies associated with autism and alanguage disorder.”
Ann Neurol. 2003 Apr;53(4).533-7.

Neurosciences Group, Department of Clinical Neurology,
University of Oxford, Oxford, United Kingdom.

Neurodeveloprmental disorders could be caused by maternal
antibodies or other serum factors. We detected serum
antibodies binding to rodent Purkinje cells and other neurons
in a mother of three children: the first normal, the second
with autism, and the third with a severe specific language
disorder. We injected the serum (0.5-1.0 ml/day) into pregnant
mice during gestation and found altered exploration and
motor coerdination and changes in cerebellar magnetic
resonance spectroscopy in the mouse offspring, comparing
with offspring of mice injected with sera from mothers of
healthy children. This evidence supports a role for maternal
antibodies in some forms of neurodevelopmental disorder.

1.1.5. Schultz, R.T,, Grelotti, D.J., Klin, A., Kleinman, J., Van
der Gaag, C., Marois, R, Skudlarski, P. “The role of the
fusiform face area in social cognition: implications for the
pathobiology of aatism.” Philos Trans R Soc Lond B Biol Sci.
2003 Feb 28:358(1430):415-27.

Child Study Center, Yale Unjversity School of Medicine, 230
S Frontage Road, New Haven, CT 065203-7500, USA.
robert.schultz@yale.edu
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A region in the lateral aspect of the fusiform gyrus (FG) is
more engaged by human faces than any other category of
image. It has come to be known as the ‘fusiform face area’
{FFA). The origin and extent of this specialization is currently
a topic of great interest and debate. This is of special relevance
to autism, because recent studies have shown that the FFA is
hypoactive to faces in this disorder. In two linked functional
magnetic resonance imaging (fMRI) studies of healthy young
adults, we show here that the FFA is engaged by a socjal
attribution task (SAT) involving perception of human-like
interactions among three simple geometric shapes. The
amygdala, temporal pele, medial prefrontal cortex,
inferolateral frontal cortex and superior temparal sulci were
also significantly engaged. Activation of the FFA to a task
without faces challenges the received view that the FFA is
restricted in its activities to the perception of faces. We
speculate that abstract semantic information associated with
faces is encoded in the FG region and retrieved for social
computations. From this perspective, the literature on
hypoactivation of the FFA in autism may be interpreted as a
reflection of a core social cognitive mechanism underlying
the disorder.

1.1.6. Hobson, R.I°, Bishop, M. “The pathogenesis of autism:
insights from congenital blindness.” Philos Trans R Sec Lond
B Biol Sci. 2003 Feb 28;358(1430):335-44.

Developmental Psychopathology Research Unit, Tavistock
Clinic and Department of Psychiatry and Behavioural
Sciences, University College London, 120 Belsize lane,
I.ondon NW3 5BA, UK. rhobson@uct.ac.uk

There is substantial heterogencity in the aetiology and clinical
presentation of autism. 50 how do we account for hemogeneity
in the syndrome? The answer to this question will be critical
for any attempt to trace the links between brain pathology
and the psychological disabilities that characterize autism.
Ume passibility is that the source of homogeneity in autism is
not to be found ‘in the child’, but rather in dysfunction of the
system constituted by child-in-relation-to-other. We have been
exploring this hypothesis through the study of congenitally
blind children, among whom features of autism, and the
syndrome of autism itself, are strikingly common. To justify
such an approach, one needs to establish that the clinical
features in blind children have qualities that are indeed
‘autistic-like’. We conducted systematic observations of the
social interactions of two matched groups of congenitally blind
children who do not have autism, rating their social
engagement, emotional tone, play and language during three
sessions of free play in the school playground. The qualities
of social impairment in the more disabled children were
similar to those in sighted children with autism. Additional
evidence came from independent ratings of the children in a
different play setting: on the childhood autism rating scale
(CARS), the socially impaired children had ‘autistic-like’
abnormalities in both social and non-social domains. If we
can determine the way in which congenital blindness
predisposes to features of autism, we shall be in a better
position to trace the developmental pathways that lead to the
syndrome in sighted children.
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1.1.7. Teitelbaum, P. “A proposed primate animal model of
autism.” Eur Child Adelesc Psychiatry. 2003 Jan;12{1):48-9.
Publication Types: Letter.

Based on the fact that thalidomide, at a certain point in human
pregnancy, produces autism, we propose administering
thalidomide to pregnant monkeys at an appropriate point
after conception. The infarnt monkeys born after thalidomide
treatment of the pregnant mothers should manifest aberrations
in social vocalization and in socialization behavior,
Histological analysis of their brains should reveal areas whose
damage will lead to autism. This can then be produced
stereotaxically in infant monkeys to allow the better
determination of the relation of degree of damage in these
areas to the severity of autism.

1.1.8. Chen, D.T., Miller, F.G., Rosenstein, D.L. “Ethical
aspects of research into the etiology of autism.” Ment Retard
Dev Disabil Res Rev. 2003,9{1):48-53. Publication Types:
Review, Review, Tutorial.

Office of Clinical Director, Intramural Research Program,
National Institute of Mental Health, Bethesda, MD 20892,
USA. dochen@ce.nih.gov

Advances in understanding autism and other developmental
neuropsychiatric disorders will come from an integration of
various research strategies including phenomenologic,
functional neurcimaging, and pharmacclogic methods, as well
as epidemiologic approaches aimed at identifying genetic and
environmental risk factors. The highly heritable nature of
autism makes it scientifically valuable to involve parents and
siblings as research participants. However, many studies on
autism pose ethical chailenges because they do not offer the
prospect of direct benefit to subjects. In this article, we present
an in-depth ethical analysis of current nontherapeutic research
strategies that are common in autism research. The ethical
analysis applies a proposed ethical framework for evaluating
clinical research focusing on seven ethical requirements: (1)
social or scientific value, (2) scientific validity, (3) fair subject
selection, (4) favorable risk-benefit ratio, (5) independent
review, (6) informed consent, and {7) respect for potential and
enrolled research participants. Copyright 2003 Wiley-Liss, Inc.
MRDD Research Reviews 2003:9:48-53.

1.1.9. Acosta, M.T,, Pearl, EL. “The neurobiology of autism:
new pieces of the puzzle.” Curr Neurol Neurosci Rep. 2003
Mar;3(2):149-56. Publication Types: Review, Review, Tutorial.

Department of Neurology, Children’s National Medical
Center, 111 Michigan Avenue NW, Washington, DC 20010-
2970, USA. macosta@cnme.org

The neurobiologic basis of autism is reviewed, with discussion
of evidence from genetic, magnetic resonance imaging,
neuropathology, and functional neuroimaging studies.
Although autism is a behaviorally valid syndrome, it is
remarkably heterogeneous and involves multiple
developmental domains as well as a wide range of cognitive,
language, and socicemotional functioning, Although multiple
etiologies are implicated, recent advances have identified
common themes in pathophysiology. Genetic factors play a



primary role, based on evidence from family studies,
identification of putative genes using genome-wide linkage
analyses, and comorbidities with known genetic mutations.
The RELN gene, which codes for an extracellutar protein
guiding neuronal migration, has been implicated in autism.
Numerous neuropathologic changes have been described,
including macroencephaly, acceleration and then deceleration
in brain growth, increased neuronal packing and decreased
cell size in the limbic system, and decreased Purkinje cell
number in the cerebellum. Abnormalities in organization of
the cortical minicolumn, representing the fundamental subunit
of vertical cortical organization, may underlie the pathology
of autism and result in altered thalamocortical connections,
certical disinhibition, and dysfunction of the arousal-
modulating system of the brain. The role of acquired factors
is speculative, with insufficient evidence to link the measles-
mumps-rubella (MMR) vaccine with autism or to change
immunization practices.

1.1.10. DeStefano, F., Thompson, W.W. “MMR vaccination
and autism: is there a link?” Expert Opin Drug Saf. 2002
Jul1(2):115-20. Publication Types: Editorial, Review, Review
Tutorial.

In 1998, a report was published describing 12 patients with
inflammatory bowel conditions and regressive developmental
disorders consisting primarily of autism. The authors
hypathesised that MMR vaccine may have been responsible
for the bowel dysfunction which subsequently resulted in the
neurodevelopmental disorders. The suggestion that measles
vaccine may cause autism through a persistent bowel infection
generated much interest since it provided a possible biclogical
mechanism for a causal association. Epidemiological studies,
however, have not found an association between MMR
vaccination and autism. Autism has a strong genetic
component and its associated neurological defects probably
occur during embryonic development. Tt seems unlikely that
a vaccination that is given after birth could cause autism. In a
minority of cases, autism may have onset after 1 year of age
(regressive autism) but the one epidemiological study that
included such cases did not find an association with MMR
vaccination. Currently, the weight of the available
epidemiclogical and related evidence does not support a
causal link between MMR vaccine and autism.

1.1.11. Coffin, 5.E. “MMR and autism: moving from
controversy toward consensus.” Expert Rev Vaccines. 2002
Aug;1(2):145-50. Publication Types: Review, Tutorial.

Vaccine Education-Center, Department of Pediatrics,
Children’s Hospital of Philadelphia, University of
Pennsylvania School of Medicine, PA 19104, USA. coffin@E-
mail.chop.edu.

As controversy swirls around the putative association between
the measles-mumps-rubella vaccine and autism, the methods
of scientific investigation, established more than 150 years
ago, bear remembering. In this article, we will discuss the
origins of this hypothesis, evidence in support of and at
variance with this theory and future investigations that may
help to resolve this debate.

1.1.12. Wilkerson, D.5, Volpe, A.G., Dean, RS, Titus, ].B.
“Perinatal complications as predictors of infantile autism.”
Int | Newrosci, 2002 Sep;112(9):1085-98.

Neuropsychology Laboratory, Ball State University, 1407
Marsh Street, Muncie, IN 47306, USA.

This study investigated the relationship between reported
perinatal complications and autism. The biological mothers
of 183 autistic children and 209 normals completed the
Maternal Perinatal Scale (MPS), a maternal self-report that
surveys complications of pregnancies and medical conditions
of the mather. Previous research in this area has been limited,
with no definitive conclusions. A discriminant analysis was
performed to consider perinatal complications as predictors
between the autistic and normal subjects. Using the MI'S, 65%
of the autistic cases were correctly grouped. The results further
indicated significant differences on 3 of the 10 factors of the
MPS, in particular, Gestational Age, Maternal Morphology,
and Intrauterine Stress. When considered in an item by item
fashion, 5 items were found to significantly predict group
membership (prescriptions taken during pregnancy, length
of labor, viral infection, abnormal presentation at delivery,
and low birth weight). Finally, 3 maternal medical conditions
were found to be highly significant and contribute to the
separation between groups, including urinary infection, high
temperatures, and depression.

1.1.13. Akshoomoff, N., Pierce, K., Courchesne, E. “The
neurobiological basis of autism from a developmental
perspective.” Dev Psychopathol 2002 Summer; 14{3):613-34,
Publication Types: Review, Review, Academic.

Laboratory for Research on the Neuroscience of Autism,
Children’s Hospital Research Center, La Jolla, CA 92037, USA.
natacha®@ucsd.edu

Autism is a rieurobiological disorder that is diagnosed through
careful behavioral assessment in early childhood. In this paper,
we review recent studies that have attempted to reveal the
underlying causes of autism using a variety of techniques.
Particular emphasis is placed on techniques that have been
used by a number of different laboratories, including structural
magnetic resonance imaging and postmortem studies of
neuroanatomy. Neurobiological and neuropsychological data
from individuals across a wide age range are examined from
a neurodevelopmental perspective. We discuss how these
recent advances have led us to develop a growth dysregulation
hypothesis of autism. Finally, we discuss how this hypothesis
may lead to new innovations in autism research,

1.1.14. Rodier, PM. “Converging evidence for brain stem
injury in autism.” Dev Psychopathol 2002 Swmmer;14(3):537-
57.

OB/GYN, University of Rochester, NY 14642, USA.
patricia_rodier@URMC .rochester.edu

The hypothesis that brain stem injury plays a role in the autism
spectrum disorders was suggested by evidence that exposure
to thalidomide during the earliest stages of brain development
increases the risk of autism spectrum disorders. The
implications for the embryological origin of autism first led

ETIOLOGY - Medical



to studies of neuroanatomy in a human case and an animal
model and then to examinations of minor craniofacial features
in autism. But the general hypothesis had much broader
implications. It has now generated studies of the behavioral
and neurological symptoms of human patients, of human
molecular genetics and population genetics, and of animal
behavioral teratology and molecular pharmacotogy. The
collection of this range of data was made possible by adding
experts from many fields to the research team, They worked
both independently and collaboratively to try to unravel the
etiology of autism.

1.1.15. Elliman, D.A., Bedford, HE. “Measles, mumps and
rubella vaccine, autism and inflammatory bowel disease:
advising concerned parents.” Paediatr Drugs 2002,4(10):631-
5. Publication Types: Review, Review, Tutorial.

Department of Child Health, 5t George’s Hospital, Toating,
London, England. DavidElliman@compuserve.com

Measles, mumps and rubella (MMR) vaccine has been used
for almost 30 years inthe US, 20 years in Sweden and Finland,
and over 10 years in maost of the rest of Europe. During this
time, it has brought about a dramatic reduction in the
morbidity and mortality due to measles and mumps, as well
as a considerable reduction in the number of babies with the
congenital rubelia syndrome. In spite of extensive evidence
confirming the efficacy and safety of the vaccine, concerns
have recently been raised about a possible link with autism
and bowel problems. These arose principally from a research
group in the UK, but have now spread to other countries. In
the UK this has caused a fall in the uptake of the vaccine with
fears of possible outbreaks of measles and mumps in some
groups of children. Over the last 3 years a number of studies
have addressed this possible link between MMR and autism
and inflammatory bowel disease. Studies from the US, UK,
Sweden, and Finland have all failed to detmonstrate a link.
Amongst others, the American Academy of Pediatrics, the
Royal College of Paediatrics and Child Health, the Institute
of Medicine, and the World Health Organization have all
considered the evidence and endorsed the continuing use of
the vaccine. No regulatory body in the world has changed its
policy as a result of this hypothesized link. Professionals and
parents can be assured that MMR is well tried and tested
and one of the most successful interventions in healthcare.

1.1.16. Devlin, B, Bennett, P, Cock, E.H. Jr., Dawson, G,
Gonen, D., Grigorenko, E.L., McMahon, W., Pauls, D., Smith,
M., Spence, M.A., Schellenberg, G.D. “No evidence for
linkage of liability to autism to HOXA1 in a sample from
the CPEA network.” Am | Med Genet 2002 Aug 8;114(6):667-
72. Publication Types: Multicenter Study.

CPEA Genetics Network. Collaborative Programs of
Excellence in Austism.

Department of Psychiatry, University of Pittsburgh, School
of Medicine, Pittsburgh, Pennsylvania, USA.

A recent study by Ingram et al. [2000b: Teratology 62:393-
405] suggests a (His)73{Arg)} polymarphism (A:G) in HOXA1
contributes substantially to a liability for autism. Using 68
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individuals diagnosed with Autism Spectrum Disorders, they
found a significant dearth of G homozygotes and biased
transmission of G alleles from parents to affected offspring,
especially from mothers. Because the connection between
HOXA1 and liability to autism is compelling, we attempted
to replicate their finding using a larger, independent sample
from the Collaborative Programs of Excellence in Autism
(CPEA) network. In our data, genotype frequencies conform
te Hardy-Weinberg equilibrium; allele transmissions mect
Mendelian expectations; and there is no obvious sex-biased
allele transmission. Based on cur sample size, calculations
suggest that we would have at least 95% power to detect
linkage and association even if the A:G pclymorphism were
to account for only 1% of the heritability of autism. Therefore,
although we cannot exclude the possibility that the samples
in the two studies are intrinsically different, our data from
our sample argue against a major role for HOXA1
(His)73(Arg) in liability to autism. Copyright 2002 Wiley-1iss,
Ine.

1.1.17. Yazbak, I.E., Yazbak, K. “Live virus vaccination near
a pregnancy: flawed policies, tragic results.”” Med Hypotheses
2002 Sep;59(3):283-8. Publication Types: Review, Review,
Tutorial.

TL Autism Rescarch, West Falmouth, Massachusetts (02574-
0770, USA. tlautstudy@aol.com

Vaccination of women with live virus vaccines around
conception has always been contraindicated by the Center
for Disease Control and Prevention (CDC) and the vaccine
manufacturer because of potential risks to the fetus.
Nevertheless this dangerous practice occurs and is associated
with maternal health problems and a very high incidence of
earlyv-onset autism in the children.Postpartum vaccination
with live virus vaccines has been recommended by the CDC,
and described as ‘convenient’ by the vaccine manufacturer.
This 'routine practice’ may lead to health and is also associated
with many health and obstetrical problems in the recipient,
and is frequently associated with autism in both current and
future children. Re-vaccination eften fails to produce
immunity, the very reason for which it was recomnmended.

1.1.18. Halsey, N.A. “The science of evaluation of adverse
events associated with vaccination.” Semin Pediatr Infect Dis
2002 Jul;13(3):205-14. Publication Types: Review, Review,
Tutorial.

Jehns Hopkins Bioomberg Schoal of Public Health, Baltimore,
MD 21205, USA. nhalsey@jhsph.edu.

All vaccines cause some adverse events; serious adverse
events are rare. Causal associations between a vaccine and
an adverse event rarely can be determined by specific tests
such as identifying a vaccine agent in the affected tissue of
patients. In the absence of such data, epidemiologic studies
ran be used to determine if the risk of the disorder is increased
in vaccinated compared to unvaccinated individuals. Common
mistakes include assuming a causal relationship based on a
temporal association only or a series of affected patients.
Careful studies have demonstrated that many hypothesized



causal associations between vaccines and adverse events were
not substantiated. False assumptions regarding causality are
likely to occur for illnesses without a carefully defined etiology
or pathogenesis.

1.1.19. Krause, I, He, X.5, Gershwin, M.E., Shoenfeld, YJ.,
“Brief report: immune factors in autisrm: a critical review.”
Aulism Dev Disord 2002 Aug,;32(4%:337-45. Publication Types:
Review, Review, Academic.

Research Unit of Autoimmune Diseases, Sheba Medical
Center, Tel-Hashomer, and the Sackler Faculty of Medicine,
Tel-Aviv Unjversity, Israel.

Pervasive developmental disorders represent a group of
neurodevelopmental ‘disorders that affect children early in
their development. Autistic disorder is the best described of
these disorders, yet even this term covers a broad group of
clinical presentations. Various immune system abnormalities,
including autoimmunity and defects in different subsets of
immune cells, have been reported in children with autistic
disorder, suggesting that immune factors may play a role in
the development of autism. Based on anecdotal observation,
vaccination was proposed to cause autism in some children,
but several controlled studies have failed to support this claim.
Intravenous immunoglobulin infusions has been tested as
immunotherapy for autism, although the preliminary results
are inconclusive and there is a risk of potentially fatal
transmission of blood-borne pathogens. To examine this issue,
intensive well-controlled epidemiclogical and bench studies
need to be carried out in defined and carefully controlled study
subjects to establish the cellular and molecular basis of autism,
against which the effects of cach proposed immune factor
can be examined.

1.1.20. Hultman, C.M., Sparen, I, Cnattingius, S. “Perinatal
risk factors for infantile autism.” Epidemiology 2002
Jul1304):417223.

Department of Medical Epidemiology, Karolinska Institutet,
5-17277 Stockholm, Sweden. Christina. Hultman@mep.ki.se,

BACKGROUND: Etiologic hypotheses in infantile autism
suggest a strong genetic component, as well as possible
environmental risks linked to early fetal development. We
evaluated the association of maternal, pregnancy, delivery,
and infant characteristics and risk of infantile autism.
METHODS: We conducted a case-control study nested within
a population-based cohort (all Swedish children born in 1974-
1993). We used prospectively recorded data from the Swedish
Birth Register, which were iridividually linked to the Swedish
Inpatient Register. Cases were 408 children (321 bays and 87
girls) discharged with a main diagnosis of infantile autism
from any hospital in Sweden before 10 years of age in the
period 1987-1994, plus 2,040 matched controls. Conditianal
logistic regression was used to calculate odds ratios {ORs)
and 95% confidence intervals {Cls). RESULTS: The risk of
autism was associated with daily smoking in early pregnancy
(OR = 1.4; CI = 1.1-1.8), maternal birth outside Europe and
North America (OR = 3.0; CI = 1.7-5.2), cesarean delivery (OR
= 1.6; CI = 1.1-2.3}, being small for gestational age (SGA; OR

=21; ClI =1.1-3.9), a 5-minute Apgar score below 7 (OR = 3.2,
Cl = 1.2-8.2), and congenital malformatijons (OR =18, Cl =
1.1-3.1). No association was found between autism and head
circumference, maternal diabetes, being a twin, ot season of
birth. CONCLUSIONS: Qur findings suggest that intrauterine
and neonatal factors related to deviant intrauterine growth
or fetal distress are important in the pathogenesis of autism.

1.1.21. Lauritsen, M.B.,, Mors, O., Mortensen, PR., Ewald, H].
“Medical disorders among inpatients with autism in
Denmark according to [CD-8: a nationwide register-based
stady.” Autism Dev Disord 2002 Apr;32(2):115-9.

Department of Psychiatric Demography, Institute for Basic
Psychiatric Research, Aarhus University Hospital, Denmark.
mbl@dadlnet.dk

Possible associations between autism and specific medical
disorders have been suggested, and this could be of relevance
in the clinical examination and treatment of patients and may
help to identify factors involved in the etiology or
pathophysiology of autism. Two population-based Danish
registers were used to investigate the occurrence of medical
disorders in patients with autism according to ICD-8 and in a
matched control sample, A total of 29 of the 244 patients
(11.9%) diagnosed with autism had onc or more medical
disorders, In contrast ta previous studies, we did not find an
mcreased occurrence of almost any medical disorders. A
highly significant increased frequency of congenital
malformations was found, which may indicate abnormalities
in embryogenesis in the etiology of autism,

1.1.22. Evans, M., Stoddart, H., Conden, L., Freeman, E.
(rizzell, M., Mullen, R, “Comment in: Parents’ perspectives
on the MMR immunisation: a focus group study.” Br | Gen
DPract 2001 Nov: 51 (472): 904-10.

Division of Primary Health Care, University of Bristol. m.a.
evans@bristol.ac.uk

BACKGROUND: The uptake of the combined measles,
mumps and rubella immunisation {MMR) in Britain has fatlen
since 1998, when a link was hypothesised with the
Development of bowel disorders and childhood autism.
Despite reassurances about the safety of MMR, uptake levels
remain lower than optimal. We need to understand what
influences parents’ decissions on whether to accept MMR or
not so that health proffesionals can provide a service
responsive to their needs. AIM : To investigate what
influences parents’ decissions on whether to accept or refuse
the primary MMR immunisation and the impact of the recent
controversy over its safety. DESIGN : (Jualitative study using
focus group discussions. SETTING : Forty- eight parents,
whose youngest child was between 14 months and three years
old, attended groups at community halls in six localities in
Avon and Gloucestershire. METHODS: Purposive sampling
strategy was used to include parents from a variety of
socioeconomic backgrounds. Three groups comprised parents
who had accepted MMR and threee groups comprised parents
who had refused MMR. Data analysis used modified
grounded theory techniques incorporating the constant
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comparative method. RESULTS : All parents felt that the
decission about MMR was difficult and stressful, and
experienced unwelcome pressure from health proffesionals
to comply. Parents were not convinced by Department of
Health reassurance that MMR was the safest and the best
option for their children and many had accepted MMR
unwillingly. Four key factors influenced parents’ decission :
{a) beliefs about the risks and benfits of MMR compared with
contracting the diseases, {b) Information from the media and
other sources about the safety of MMR, (c) confidence and
trust in the advice of health proffesionals and attitudes
towards compliance with this advice, and (d) views on the
importance of individual choice within Government policy
on immunisation. CONCLUSIONS : Parents wanted up-to-
date information about the risks and benfits of MMR tobe
available in advanee of their immunisation appoeintment.
Many parents did not have confidence in the
recommendations of health proffesionals because they were
aware that GPs needed to reach immunisation targets. Most
parents would, however, welcome more open discussion about
immunisation with health professionals,

1.1.23. Whitaker - Azmitia, PM. “Serotonin and brain
development: role in human developmental diseases.” Brain
Res Bull 2001 Nov 15;56(5) : 479-85. Publication Types: Review,
Review, Academic.

Program in Biopsycology, Department of Psycology, SUNY
at Stony Brook,11794-2500, USA. Whitaker@psy.sunysb.edu.

Serotonin is known to play a role in brain development prior
to the time it assumes its role as a neurotransmitter in the
mature brain. Serotonin regulates both the development of
serotonergicneurons (termed autoregulation of development)
and the development of target tissues. In both cases, the
astroglialderived protein, 5-100beta plays a role. Disruption
of serotonergic deveopment can leave permanent alterations
in brain function and behaviour. This may be the case in such
human developmental illness as autism and Down
Syndrome.

1.1.24. Okado, N., Narita, M., Narita, N. “A biogenic amine
- synapse mechanism for mental retardation and
developmental disabilities.” Brain Dev 2001 Dec;233 Suppl
1; §11-5, Publication Types: Review, Review, Tutorial.

Neurobiology Laboratory, Institute of Basic Medical Sciences,
University of Tsukuba, Ibaraki 305-8577, Japan.
nokado@mad.tsukuba.ac.jp

Recent studies have demonstrated that biogenic amines have
a function of faclitating formation and maintenance of
synapses in deverse regions of the central nervous system in
developing and adult animals. The Normal nummber o
synapses maintained by biogenic amines are crucial to acquire
learning and memory. The level of biogenic amines was
reported to decrease in the brai by several neurodevelopment
disorders associated with mental retardation and
developmental disabilities such as Rett syndrome, autism and
Down Syndrome, Taken in to consideration this fact together
with the function of biogenic amines for synapses, the density
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of synapses appears to decrease considerably in the brains of
patients suffered from the neurodevelopmental disorders. The
synaptic over production during the critical period of
development especially 1 year after birth as been considered
as a background mechanism to provide plasticity for the
developing brain. Synaptic over production does not appear
to occur in the brains of patients suffered from the
neurodevelopmental disorders, which they are observed
mental retardation occurring in the first 1 year after birth.
Along with the neurodevelopmental disorders, environmental
factors ( stress, drugs and nutrition } during pre-and post-
natal critical developmental periods are known to change
levels of biogenic amines in the brain. Infact, maternal stress
has been shown to decrease the level of serotonin and the
density of synapses in the spatial learning and memory. A
cascade appears to exist from either the child heurclogical
disorders or the environmental factors to mental retardation
and developmental disabilities by decreases in the levels of
biogenic amines and synaptic density.

1.1.25. Aznitia, E.C. “Neuronal instability : implications for
Rett's syndrome.” Brain Dev 2001 Dec; 23 Suppl 1: SI - 510.
Publication Types: Review, Review, Tutorial.

Department of Biology, New York University, 100 Washington
Square East, New york, NY 10003, USA.

The maturational changes in the brain and spinal eord do not
linearly proceed from immature in infants to mature in adults.
Dendrites dynamically extend or retract as neurotrorhic
factors fluctuate. In certain cases mature neurons can be seen
soon after birth, and in other cases immature neurons can be
aged brain. Monoamine ‘neurotranmiter’ ; such as serotonin
{5-HT), dopamine and narepinephrine appear to function as
Maintainence Growth Factors since they must be present in
order to produce their maturational actions. Serotonin neurons
contain TRK 1B receptors and are sensitive to availability of
the trophic factor, BDNF. 5-HT also functions by promoting
the release of the glial extension factor, 5-100beta. 5-HT and
5-100 beta and provide maturational signals to a variety of
neurons, in both cortical and subcortical areas, and appear to
be involved in regulating the maturation and release of
acetylcholine and dopamine. We have shown that activation
of the 5- HTIA receptor is particularly effective in inducing
growth of stunted neurons. The Mechanism of action of the
5- HTIA receptor involves both a direct inhibitition on c-AMP
AND PCRBEB formation is postsynaptie neurons and a
release of 5- 100 beta from glial cells. Both these events are
capable of stabilization and elaboration of the cytokeloton of
the neuron and inhibitation of apoptosis. 5- HITA agoinsts in
children with developmental disorders.

1.1.26. Weideneim, K.M., Goodman, L.; Dickson, D.W,,
Gillberg, C., Rastam, M., Rapin, 1. “Etilogy and
pathophysiology of autistic behaviour: clues from two cases
with an unusual variant of neuroaxonal dystrophy.” | Child
Neurol 2001 Nev; 16(11) : 809-19,

Department of pathology {Neuropathology), Albert Einstein
College of Medicine Motefore medical Centre, Bronx , new
York 10467, USA. weidenhe@aecom. yu.edu.



Two unrelated individuals with autistic behaviour had
numerous swollen axon terminals (spheroids} located in
specific brain regions relevant to their behavioural symtoms.
Spheroids are characterstic of neuroxanal dystrophy, but the
clinical profile and anatomic distribution of the lesions in these
two patients differed from those of previously described
patients with neurpaxanal dystrophy. Spheroids were
numerous in the sensory nuclei of the spinal cord and medulla,
specific nuclei and the reticular formation of the brainstem
tegmentum, hypothalamus, anterior and dorosomedial
thalamus, hippocampus, and cingulate and orbitofrontal
cortices. Spheroids were sparse in the primary and association
cortices and basal ganglia and absent in the hemispheric white
matter. Cerebellar trophy was present in both cases but
associated with spheroids in only one case. These cases
Tepresent a new variant of neuroaxonal dystrophy in which
behavirol symptoms characterstics of autism dominated the
clinical picture. Neuroxanal fystrophy should be included in
the list of diseases that may be found in persons with autism.

1.1.27. Fatemi, S.H., Kroll, J.L., Stary, .M. “Altered levels of
Reelin and its isoforms in schizophrenia and mood
disorders.” Neuroreport 2001 Oct 29; 12(15); 3209-15. PMID
11711858

Division of Neuroscience Research, Department of Psychiatry,
University of Minnesota Medical School, Box 392, Mayo
Building, 420 Delaware Street SE, Minneapolis, MN 55455,
USA.

Reelin is a secreted extracellular matrix protein approximately
410 kDa mol. wt that is reduced in brains of patients with
schizophrenia, autism, bipolar disorder and major depression.
Recent reports also indicate its near absence in sera of some
patients with an autosomal recessive form of lissencephaly.
‘Moreover, Reelin is involved not only in normal cortical
lamination of the brain during mammalian enbryogenisis but
is also implicated in cell signaling systems subserving
cognition in adult brain. Here, we show that blood levels of
Reelin and its isoforms are altered in three psychiatric
disorders, namely, schizophernia, bipolar disorder and major
depression. The changes include significant increases in 410
kDa Reelin moiety of 49% in schizophrenic patients (p< 0.022)
of four ethnic composistions (Caucasian, Vietnamese, Hmong
and Laotian ) and non- significant increases in depressed
patients by 34% vs control blood. In contrast 410kDa Reelin
levels decreased by 33 % in bipolar biood, albet non-
significantly, vs controls. There was a significant increase of
90% (p<0.0061) in 330kDa Reelin in Causian schizophrenics ,
the depressed value was evevated by 30% vs. Control but
non-significantly. Again, in contrast, the 180kDa Reelin values
dropped significantly by 49% (p< 0.00117) and 29% (p<
0.0424) in bipolar and depressed patients, respectively,
compated with controls. The alterations in blood Reelin values
appear to be specific since levels of two other blood Reelin
levels and its isoforms may be used as potential perpherial
markers to diagnose presence of several Psychiatric disorders
and may also serve as targets for future therapeutic
interventions.

1.1.28. DeStefano, F.,, Chen, R.T “Autism and measles -
mumps - rubella vaccination : controversy laid to rest? CNS
Drugs 2001; 15(11) :831-7. Publication Types: Review, Review
Tutorial.

National Centre on Birth Defects and Developmental
Disabilities, Atlanta, Georgia 30341-3724, USA.
Fdestefano@cdc.gov

It has been suggested that vaccination, particularly with
measles-mumps - rubella (MMR) vaccine, may be related to
the development of autism. The main evidence for a possible
association is that the prevalence of autism has been increasing
at the same time that infant vaccination coverage has
increased, and that in some cases there is an apparent
temporal association in whish autistic characteristics are first
noted shortly after vaccination. Although the prevalence of
autism and similar disorder appears to have increased
recently, it is not clear if this is an actual increase or the result
of increased recognition and changes in diagnostic criteria,
The apparent onset of autism in close proximity to vaccination
may be a coincidental temporal association. The clinical
evidence in support of an assaciation derives from a series of
12 patients with inflammatory bowel conditions and
regressive developmental disorders, mostly autism. The
possibility that measles vaccine may cause autism through a
persistent bowel infection has generated much interest, since
it provides a possible biclogical mechanism. Epidemiological
studies, however, have not found an association between
MMR vaccination and autism. The epidemiological findings
are consistent with current understanding of the pathogenisis
of autism, which has a strong genetic component and in which
the neurological defects probably occur early in embryonic
development. It seems unlikely that a vaccination that is given
after birth could cause autism . A minority of cases of autism
may have onset after 1 such cases did not find an association
with MMR vaccination. Currently, the weight of the available
epidelogical and related evidence does not support a causal
association between MMR vaccine, or any other vaccine or
vaccine constituent, and autism.

1.1.29. Green, L., Fein, D., Modahl, C., Feinstein, C,,
Waterhouse, L., Morris, M. “Oxytocin and autistic disorder
: alterations in peptide forms.” Bio Psychiatry 2001 Oct 15;
50(8) : 609-13.

Wayne State University School of Medicine, Detroit ,
Michigan, USA.

BACKGROUND . Oxytocin (OT) is synthesized as
aprohormone is sequentially processed to peptides. These
peptides are the bioactive amidated form (OT) and the C-
terminal extended peptides, OT -Gly, OTY-Gly-Lys and OT-
Gly - Lys -Arg, which are designated together as OT-X. As
an extension of our previouss study finding decreased plasma
OT peptide forms in autistic children METHODS: Twenty
eight male subjects (97+/-20months, range, 70- 139months),
diagnosed with DSM -IV autistic disorder through observation
and semi - structured interview, were compared with 31 age
- matched nonpsychiatric control subjects (106+ -22 months ;
range 74-140 months). Using OT antisera with different
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specificity for the peptide forms, we measured plasma OT
and OT-X in each group RESULTS : T tests showed that were
was a decrease in plasma OT{t = 4.4, p< 0001}, an increase in
OT- X (t = 2.3,p<.03) and an increase in the ratio of O1-X/ OT
{t = 4.5, p<0001) in the autistic sample, compared with control
subjects CONCLUSIONS: The results suggest that children
with autistic disorder show alterations in the endocrine OT
system. Deficits in OT peptide processing in children with
autism may be important in the development of this
syndrome.

1.1.30. Asano, E., Chugani, D.C.,, Muzik, O., Behen, M,
janisse, ]., Rothermel, R., Mangner, T)., Chakraborty, PK.,
Chugani, H.T. “Autism in tuberous sclerosis complex is
related to both cortical and subcortical dysfunction.”
Newrology 2001 Oct 3:57(7) : 1269-77.

Department of Pediatrics, Childern's Hospital of Michigan,
Wayne State University, Detroit 48201, USA.

OBJECTIVE : To examine the relationship between autism and
epilepsy in relation to structural and functional brain
abnormalities in children with tuberous sclerosis complex
{T$C). METHODS : Children with TSC and intractable
epilepsy underwent MRI as well as PET scans with 2-deoxy-
2- [(18)F] fluoro-D_glucose (FDB) as alpha-[{11)C] methyl-L-
tryptophan (AMT). Based cn the results of Autism Diagnostic
Interview-Revised, Gilliam Autism Rating Scale, and overall
adaptive behavioral composite (JABC) from Vineland
Adaptive Behaviar Scale, subjects were divided into three
groups: autistic (OABC<70; n=9%), mentally -retarded
nonautistic (OABC>70; n=%), and relatively normal intelligence
{OABC< or = 70; n=8). RESULTS : PET studies showed that
the autistic group had decreased glucose metabolism in the
lateral temporal gyri bilaterally, increased glucose metabolism
in the deep cerebellar unclei bilaterally, and increased AMT
uptake in the caudate uncelei bilaterally, compared tothe
mentally-retarded nonautistic group. In addition, a history
of infantile spasms and glucose hypometabolism in the lateral
temporal gyri were both significantly associated with
communication disturbance. Glucose hypermetabolism in the
deep cerebellar unclei and increased AMT uptake in the
caudate unclei were both related to sterotypical behaviors and
impaired social interaction, as well as communication
disturbance. CONCLUSIONS : These results suggest that
generalized epilepsy in early life and functional deficits in
the temporal neocortices may be associated with
communication delays, and that functional imbalance in
subcortical circuits may be associated with stereotypical
behaviors and impaired social interaction in children with
TsC.

1.1.31. Pearce, C.B., Martin, H., Duncan, H.D., Goggin, PM.,
Poller, D.N. “Colonic lymphoid hyperplasia in melanosis
coli.” Arch Pathol Lab Med 2001 Aug;125(8):1110-2.

Queen Alexandra Hospital, Portsmouth PO6 3LY, United
Kingdom.

We describe the case of a patient with Rett syndrome, a
syndrome characterized by progressive infant
encephalopathy, developmental delay, dementia, autism,
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ataxia, microcephaly, spastic paraparesis, and autonomic
neuropathy with constipation. At colonoscopy, multiple foci
of tiny white, sessile, polypoid lesions were seen throughout
the colon and rectum, mimicking the appearances of small
hyperplastic or adenomatous polyps, associated with
generalized melanosis coli. This is the first case to our
knowledge describing melanosis coli in a patient with Rett
syndrome. As melanosis pigment deposition is
characteristically not seen in lymphoid tissue, the lymphaoid
tissue was identifiable at endoscopy as multiple white nodules
mimicking generalized colonic polyposis throughout the
colon. We discuss the likely mechanisms of lymphoid
hyperplasia and coexistent melanosis coli in Rett syndrome.

1.1.32. Perry, EK, Lee, ML, Martin-Ruiz, C.M., Court, ] A,
Volsen, S.G., Merrit, )., Folly, E,, Iversen, PE., Bauman, M.L.,
Perry, R.H., Wenk, G.L. “Cholinergic activity in autism:
abnormalities in the cerebral cortex and basal forebrain.”
Am | Psychiatry 2001 Jul;158(7):1058-66.

Centre Development in Clinical Brain Ageing, Newcastle
General Hospital, Newcastle upon Tyne, UK.
e k.perry@ncl.acuk.

OBJECTIVE: Measures of cholinergic transmitter activity were
investigated in patients with autism because of reported
neuropathologiral abnormalities in cholinergic nuclei in the
basal forebrain. METHOD: Levels of cholinergic enzyme and
receptor activity were measured in the frontal and parietal
cerebral cortex of deceased autistic adults, similarly aged
normal adults without mental retardation, and nonautistic
mentally retarded adults. The immunoreactivity levels of
brain-derived neurotrophic factor and nerve growth factor
were measured in the basal forebrain. RESULTS: There were
no differences between the autistic and comparison groups
in choline acetyltransferase or acetylcholinesterase activity
in the cerebral cortex and basal forebrain or in muscarinic
M(2) receptor or alpha-bungaratoxin binding within the
cortex. Cortical M(1} receptor binding was up to 30% lower
than normal in the autistic subjects, and the difference reached
significance in the parietal cortex. In both the parietal and
frontal cortices, differences in nicotinic receptors assessed by
[(3)H]epibatidine binding were significant and extensive
(65%-73% lower in the autistic.group than in the normal
subjects); there were no differences in nicotine binding in the
basal forebrain. Inmunochemical analysis indicated lower
levels of both the alpha(4) and beta(2} nicotinic receptor
subunits in the parietal cortex. The M(1) receptor abnormality
was not evident in the nonautistic group with mental
retardation, although the lower [(3)H]epibatidine binding was
apparent. In the basal forebrain, the level of brain-derived
neurotrophic factor in the autistic group was three times as
high as the level of the normal group. CONCLUSIONS: These
neurochemical abnormalities implicate the cholinergic system
in developmental disorders such as autism and suggest the
potential for intervention based on cholinergic receptor
modulation.

1.1.33. Farrington, C.F, Miller, E,, Taylor, B. “MMR and
autismn: further evidence against a causal association.”
Vaccine 2001 Jun 14,19(27):3632-5.



Department of Statistics, The Open University, Walton Hall,
Milton Keynes MK7 6AA, UK. c.p.farrington@open.ac.uk

The hypothesis that MMR vaccines cause autism was first
raised by reports of cases in which developmental regression
occurred soon after MMR vaccination. A previous study found
no evidence to support this hypothesis. It has recently been
suggested that MMR vaccine might cause autism, but that
the induction interval need not be short. The data from the
carlier study were reanalysed to test this second hypothesis.
Our results do not support this hypothesis, and provide
further evidence against a causal association between MMR
vaccination and autism.

1.1.34. Shevell, M.l,, Majnemer, A, Rosenbaum, P,
Abrahamowicz, M.Brain. ”“EHologic determination of
childhood developmental delay.” Dev 2007 Jul;23(4):228-35.

Department of Neurology/Neurosurgery, McGill University,
Montreal, Quebec, Canada. michael shevell@muhe. mcgill.ca

To determine the etiologic yield in young children with
developmental delay referred to sub-specialty clinics for
evaluation. Over an 18-month period, all children less than 5
years of age referred to the ambulatory pediatric neurology
or developmental pediatrics clinics of the Montreal Children's
Hospital for initial evaluation of a suspected developmental
delay were cnrolled. Features evident on history or physical
examination were determined at intake as were the laboratory
tests (and their rationale) requested by the evaluating
physicians. Six months post initial assessment, detailed chart
review was undertaken to determine if an etiology was found
and the basis for such a determination. Bivariate and
multivariate logistic regression was used to test for
associations between factors present at intake and successful
ascertainment of an underlying etiology. Two hundred and
twenty-four chitdren met study criteria. Etiologic yield varied
across childhood developmental delay subtypes, and was 44/
B0 for global developmental delay [GDD] (55%), 13/22 for
motor delay {MD] (59.1%), 3/72 for developmental language
disorders [DLD] (4.2%), and 1/50 for autistic spectrum
disorders [ASD] (2%). For GDD, the presence of historical
features or findings on physical examination was associated
with greater likelihoed for successful etiologic determination
with the following items significant in multiple logistic
regression analysis; microcephaly, antenatal toxin exposure,
focal findings. For MD, physical findings or the co-existence
of a cerebral palsy symptom complex predicted a successful
search for etiology. For both groups, the severity of the delay
did not predict etivlogic yield. For both groups, a small
number of etiologic categories accounted for the majority of
diagnoses made. Etiologic yield in childhood developmental
delay is largely dependent on the specific developmental
delay subtype. Paradigms for systematic evaluation of this
commen child health problem can be suggested, however they
await validation.

1.1.35, Juul-Dam, N, Townsend, ]., Courchesne, E. “Prenatal,
perinatal, and neonatal factors in autism, pervasive
developmental disorder-not otherwise specified, and the
general population.” Pediatrics 2001 Apr;107(4):E63.
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School of Medicine, University of California, San Diego, La
Jolla, California, USA.

OBJECTIVES: To examine various pre-, peri-, and neonatal
factors in autistic participants and in pervasive developmental
disorder-not otherwise specified (PDD-NOS) participants and
to compare the incidence of each fagtor to that of the normal
population. METHODS: Seventy-four participants (66 males,
8 females) were diagnosed with autism at 2.5 through 4 years
of age using the most accurate and up-to-date methods,
including the Diagnosic and Statistical Manual of Mental
Disorders and the Autism Diagnostic Interview-Revised, At
age 5, all participants were reevaluated using the Diagnostic
and Statistical Manual of Mental Disorders, the Autism
Diagnostic Interview-Revised, the Childhood Autism Rating
Scale, and the Autism Diagnostic Observation Schedule-
Revised, resulting in 61 autistic and 13 PDD-NOS participants.
Twenty-eight pre-, peri-, and neonatal factors were examined
in these 2 groups using both medical records and parental
interviews. Incidences were compared with those of the US
population as reported in the Report of Final Natality
Statistics, 1995. This grand scale population group was used
te closely approximate comparison to a normal, unbiased
population. Results were analyzed using the binomial
probability test, with a ' value of <.05, constituting a
significant difference in incidence. A Bonferroni correction
was applied to the data to adjust for the number of factors
investigated. RESULTS: Although most of the factors showed
comparable incidences between the index and control groups,
several factors showed statistically significant differences.
Following the Bonferroni correction, the autism group was
found to have a significantly higher incidence of uterine
bleeding, a lower incidence of maternal vaginal infection, and
less maternal use of contraceptives during conception when
compared with the general population. Similarly, the PDD-
NOS group showed a higher incidence of hyperbilirubinemia
when compared with the general population
CONCLUSIONS: The results of this study support previous
findings suggesting a consistent association of unfavorable
events in pregnancy, delivery, and the neonatal phase and the
pervasive developmental disorders. However, interpretation
of the meaningfulness of these results is difficult, as the
specific complications that carried the highest risk of autism
and PDD-NOS represented various forms of pathologic
processes with no presently apparent unifying feature,
Additional studies are needed to corroborate and strengthen
these associations, as well as to determine the possibility of
an underlying unifying pathological process. This study’s
analysis of obstetric and neonatal complications in
combination with the use of participants diagnosed at an early
age provides some interesting concepts to consider. Perhaps
future research will confirm certain pre-, peri-, and neonatal
associations that could be used to generate a high-risk
historical profile with which to use in conjunction with
currently employed diagnostic tools. This may, in turn, help
to determine the reliability of a diagnosis of autism in younger
children, leading to earlier intervention and assistance for an
improved outcome in long-term functionality and quality of
life.
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1.1.26. Halsey, N.A., Hyman, S.1. “Measles-mumps-rubella
vaccine and autistic spectrum disorder: report from the New
Challenges in Childhood Immunizations.” Conference
Writiing Panel. Pediatries 2001 May;107(5):£84. Publication
Types: Consensus Development Conference Review.

Conference convened in Qak Brook, Illinois, June 12-13, 2000.

BACKGRQUND: Parents and physicians are understandably
concerned about the causes and treatment of autism, a
devastating disease that affects the entire family. Although
much has been learned about autism, there are many gaps in
our knowledge about what causes the disorder and how it
can be prevented. Autistic symptoms occur along a spectrum,
often referred to as autistic spectrum disorder (ASD). Concern
has been raised about a possible association between measles-
mumps-rubelta (MMR) vaccine and inflammatory bowel
disease (IBD) and ASD, especially autism with regression.
Also, increased requests for educational services related to
ASD have raised concerns about possible increases in the
incidence of ASD. METHODS: On June 12-13, 2000, the
American Academy of Pediatrics (AAT) convened a
conference titled “New Challenges in Childhood
Immunizations” in Qak Brook, Illinois. At this conference,
parents, practitioners, and scientists presented information
and research on MMR vaccine and ASD. Attendees included
representatives from select AAP committees and sections as
well as federal and other organizations that address related
issues. The multidisciplinary panel of experts reviewed data
on what is known about the pathogenesis, epidemiology, and
genetics of ASD and the available data on hypothesized
associations with IBD, measles, and MMR vaccine.
Supplemental information was requested from authors who
have proposed the hypotheses and other experts in relevant
areas. RESULTS: Autism is a complex disorder of uncertain
and probably multiple eticlogies. Genetic predisposition to
ASD may involve as many as 10 genes. Many experts believe
that the abnormal brain development in autism occurs before
30 weeks’ gestation in most instances. In utero rubella is a
known cause of autism. Animal model data support the
biologic plausibility that exposure to yet unrecognized
infectious or other environmental agents could cause ASD.
Several factors may contribute to apparent increases in
incidence of ASD in recent years. Most data indicate increased
recognition and reporting as primary factors, but the
epidemiologic data are insufficient to determine if there has
been a true increase in the incidence of ASD. Increased
reporting of ASD in recent years has occurred long after the
introduction of MMR vaccine in the United States in 1971
and widespread use of this vaccine in the 1970s far routine
immunization of children at 12 to 15 months of age.
Appropriate detailed studies are needed to define the true
incidence and prevalence of ASD. Fpidemiologic studies in
Europe indicate no association between MMR vaccine and
ASD. Some children with ASD have gastrointestinal
symptoms, but an increased rate of any specific
gastrointestinal disorder in children with ASD has not been
established. Studies to detect evidence of measles virus in
intestinal tissue specimens from patients with IBI} or autism
with gastrointestinal symptoms have not used uniform
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techniques. Several laboratories have found no evidence of
measles viruses in tissue specimens from patients with IBD,
but 2 groups have found evidence of measles virus using
different techniques. A group that found evidence of measles
virus in affected tissue specimens from patients with IBD has
also reported detecting portions of measles virus in peripheral
blood lymphocytes and intestinal tissue specimens from
patients with autism and gastrointestinal disorders. Finding
a portion of a virus using molecular techniques does not
constitute evidence for a causal relationship, because some
viruses persist in unaffected hosts. Additional controlled
studies in several laboratories are needed to determine if
portions of measles virus persist in intestinal and other tissues
of people with and without gastrointestinal disease and/or
ASD. CONCLUSIONS: Although the possible association
with MMR vaccine has received much public and political
attention and there are many who have derived their own
conclusions based on personal experiences, the available
evidence does not support the hypothesis that MMR vaccine
causes autism or associated disorders or IBD. Separate
administration of measles, mumps, and rubella vaccines to
children provides no benefit over administration of the
combination MMR vaccine and would result in delayed or
missed immunizations. Pediatricians need to work with
families to ensure that children are protected early in the
second year of life from these preventable diseases. Continued
scientific efforts need to be directed to the identification of
the causes of ASD.

1.1.37. Malek-Ahmadi, P. “Cytokines and etiopathogenesis
of pervasive developmental disorders.” Med Hypotheses 2001
Mar;56(3):321-4.

Department of Neuropsychiatry, School of Medicine, Texas
Tech University Health Sciences Center, Lubbock, Texas 79430,
USA.

Autistic disorder, also known as early infantile autism, is a
developmental disorder of unknown etiology. However, there
is some evidence to suggest that abnormalities of the immune
system mediate the pathophysiology of autistic disorder.
Cytokines, which play a pivotal role in initiating and
maintaining immune responses, have been implicated in the
etiopathogenesis of major neuropsychiatric disorders
including autism. Cytokines are synthesized ir the periphery,
as well as in the central nervous system, and exert their effects
by binding to their receptors in the nervous tissues. It is
suggested that, in genetically predisposed individuals,
overpraduction or decreased synthesis of certain cytokines
may result in neurodevelopmental arrest and/or neurotoxicity.
Copyright 2001 Harcourt Publishers Ltd.

1.1.38. Binstock, T. “Intra-monocyte pathogens delineate
autism subgroups.” Med Hypotheses 2001 Apr;56(4):523-31.

Institute for Molecular Introspections, Estes Park, Colorado,
USA. aspergerian@yahoo.com

Immurne panels of many autism-spectrum children reveal
signs of atypical infections and shifted cetl counts. In
conjunction with trait-related cerebral hypometabolism and
hypoperfusion, these findings suggest a hypothesis: Several



autism-spectrum subgroups derive from intra-monocyte
pathogens such as measles virus, cytomegalovirus, human
herpesvirus 6, and Yersinia enterocolitica. Furthermore, with
much inter-child variation, their effects manifest as diminished
hematopoiesis, impaired peripheral immunity, and altered
blood-brain barrier function often accompanied by
demyelination. In some such children, ane or more of these
pathogens persists as a chronic-active, seemingly subclinical
infection etiologically significant to the child’s autistic traits.
Within these subgroups, immune impairments and atypical
infections may be treatable. Copyright 2001 Harcourt
Publishers Ltd.

1.1.39. Happe, F, Briskman, ], Frith, U]. “Exploring the
cognitive phenotype of autism: weak “central coherence”
in parents and siblings of children with auatism: |
Experimental tests.” Child Psychol Psychiatry 2001
Mar;42(3):299-307.

Institute of Psychiatry, Kings College, London.

Previous twin and family studies have indicated that there
are strong genetic influences in the etiology of autism, and
provide support for the notion of a broader phenotype in first-
degree relatives. The present study explored this phenotype
in terms of one current cognitive theory of autism. Parents
and brothers of boys with autism, boys with dyslexia, and
normal boys were given tests of “central coherence”, on which
children with autism perform unusually well due to an
information-processing bias favouring part/detail processing
over processing of wholes/meaning. Results indicated that
fathers of boys with autism, as a group, showed piecemeal
processing across four tests of central coherence. This was
not true for any other group. These findings raise the
possibility that the broader autism phenotype may include a
"cognitive stvle” (weak central coherence) that can confer
information-processing advantages.

1.1.40. Feng, )., Zheng, ., Gelernter, )., Kranzler, H., Cook, E,,
Geldman, D, Jones, LR., Craddock, N., Heston, 1.1, Delisi,
L., Peltonen, L., Bennett, W.P, Sommer, $.5. “An in-frame
deletion in the alpha{2C) adrenergic receptor is common
in African—Americans.” Mol Psychiatry 2001 Mar;6(2):168-
72.

Department of Molecular Genetics, City of Hope Naticnal
Medical Center & Beckman Research Institute, 1500 East
Duarte Road, Duarte, CA 91010, USA.

Alpha(2) adrenergic receptors are activated by adrenaline and
noradrenaline, and three subtypes (ie, A, B, C) have
differential affinities for antagonists and medications. The
alpha(2c) adrenergic receptor {ADRA2C), located on
chromosome 4p16.3, is a candidate gene for schizophrenia
because it binds clozapine, an atypical neuroleptic useful for
treatment-resistant schizophrenia. In addition, ADRAZC
binds clonidine which is prescribed for three psychiatric
diseases. This report communicates the findings of the genetic
scanning of this gene of very tough GC content. The complete
coding sequences and splice junctions were scanned with
IDOVAM]-S in 104 schizaphrenics, and pilot probes of
patients with alcoholism (41 patients), cocaine abuse (25
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patients), puerperal psychosis (30 patients), attention
deficient/hyperactivity disorder (25 patients) and autism (25
patients). Six sequence variants were found, including five
silent polymorphisms {allele frequencies 0.6—25%} and an
in-frame deletion of a homologous repeat at nucleotides 967 —
978 (ie, TIDRU(1)). Genotyping of the normal two repeat unit
of the Third Intracytoplasmic Domain Repéat Unit {ITDRU(2))
and the deleted variant (TIDRU(1)) revealed that TIDRU(1)
had allelic frequencies of 39% (11/28) and 3.5% (6/172) in
African-American and Caurasian schizophrenics,
respectively, and it occurred with equal frequency in controls
(44%, 31/70 and 3.0%, 6/198). TIDRU(1) occurs at a location
similar to the third intracytoplasmic 48-nucleotide repeat unit
in the DRD4 that is associated with ADHD. Although these
data do not suggest an association of TIDRU(1) with
schizophrenia, additional studies are needed to see whether
TIDRU{1} confers a clinical phenotype.

1.1.41. Rastam, M., Bjure, ]., Vestergren, E., Uvebrant, I,
Gillberg, 1.C., Wentz, E., Gillberg, C. “Regional cerebral blood
flow in weight-restored anorexia nervosa: a preliminary
study”. Der Med Child Neurol 2001 Apr;43(4):239-42,

Department of Child and Adolescent Psychiatry, Gotehorg,
Sweden. maria.rastam@pediat.gu.se,

Twenty-one individuals (19 females, two males) with teenage-
onset anorexia nervosa (AN}, 19 of whom were weight
restored, were assessed using single-photon emission
computed tomography (SPECT) 7 years after onset of AN, at
a mean age of 22 years. For comparison we recruited a younger
group without neuropsychiatric disorder (mean age 9:8 years;
five females, four males) who underwent SPECT at follow-
up after an operation for coarctation of the aorta or because
of lymphatic leukaemia. Ethical considerations precluded the
study of regional cerebral blood flow {rCBF) in participants
with completely normal development. The group with AN
showed marked hypoperfusion of temporal, parietal, oceipital,
and orbitofrontal lobes compared to the contrast group. RCBF
was not correlated to body mass index in any of the groups.
Results suggest that, even long after re-feeding has occurred,
AN may be associated with moderate to severe cerebral blood
flow hypoperfusion in the temporoparietal (or
temporoparietooccipital) region and in the orbitofrontal
region. A limitation of the study is that the young contrast
group in this study could be expected to have a higher global
rCBF than the group with AN. However, this should not
significantly affect the relative values used in this study.

1.1.42. Stoll, C. “Problems in the diagnosis of fragile X
syndrome in young children are still present.” Am | Med
Genet 2001 Apr 22:100(2):110-5.

Service de Genetique Medicale, Centre Hospitalo-
Universitaire, Strasbourg, France. Claude.Stoll@chru-
strasbourgfr.

Fragile X syndrome is common; its prevalence approaches 1
per 5,000. Fragile X syndrome is the most common inherited
cause of mental retardation. Many professionals must deal
with fragile X individuals on a daily basis. However, despite
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the diverse information on the epidemiology, clinical features,
unique pattern of inheritance, cytogenetic, and molecular
diagnosis and scales for the diagnosis of this syndrome, the
diagnosis of fragile X syndrome is still not always made by
the patients’ specialists. Here we present the difficulties in
the diagnosis of fragile X syndrome in 11 children under 8
vears of age, 10 boys and onc girl. We report data on initial
symptoms, behavioral features, and physical and mental
development before molecular studies were considered. The
possible causes for the diagnosis delay were multiple:
nonspecific features (e.g., macrocephaly, overgrowth, abestty),
unremarkable physical examination, family history
apparently noncontributory, and lack.of or delayed miolecular
testing ;fiareful clinical examination of young children and
DNA/ screening) in case of doubt, and education of
préfessionals in medical specialty areas, behavioral sciences,
education, and other fields are recommended. Copyright 2001
Wiley-Liss, Inc.

1.1.43. Williams, G, King, ]., Cunningham, M., Stephan, M,
Kerr, B., Hersh, ].H. “Fetal valproate syndrome and autism;
additional evidence of an association.” Dev Med Child Neurol
2001 Mar;43(3).202-6.

University of Louisville Child Evaluation Ceénter, KY 20402-
3828, USA.

Autism has been described in association with a variety of
medical and genetic conditions, We previously reported on a
patient whose clinical phenotype was compatible with both
fetal valproate syndrome (FVS) and autism. Here we present
five additicnal patients with FVS and autism. In all five of
our patients, there was evidence of cognitive deficits,
manifestations of autism, and typical phenotypic
characteristics of FVS. The association between this known
teratogen and autism has both clinical and research
implications.

1.1.44. Manning, |.T,, Baron-Cohen, 5., Wheelwright, 5.,
Sanders, G. “The 2nd to 4th digit ratio and autism.” Dev
Med Child Newrol 2001 Mar;43(3):160-4.

P'opulation and Evolutionary Biology Research Group, Schaol
of Brological Sciences, University of Liverpocl, United
Kingdom,

It has been suggested that autism may arise as the result of
exposure to high concentrations of prenatal testosterone. There
is evidence that the ratio of the lengths of the 2nd and 4th
digit (2D:4D} may be negatively correlated with prenatal
testosterone. We measured 214D in 95 families recruited via
the National Autistic Society, UK. The sample comprised a
total 72 children with autism (62 males, 10 females; age range
2 to 14 years), including 23 children (20 males, three females)
with Asperger syndrome {AS), 34 siblings, 88 fathcrs, 88
mothers and sex- and age-matched contral participants. We
found that the 20241 ratios of children with autism, their
siblings, fathers and mothers were lower than population
normative values. Children with AS, who share the social and
communicative symptoms of autism but have normal or even
high 1Q, had higher 21:4D ratios than children with autism
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but Jower ratios than population normative values. There were
positive associations between 2D:4D ratios of children with
autism and the ratios of their relatives. Children with autism
had lower than expected 2D:4D ratios and children with AS
higher ratios than expected in relation to their fathers” 2D:4D
ratio. Tt was concluded that 224D ratio may be a possible
marker for autism which could implicate prenatal testosterone
in its aetiology.

1.1.45. DeWilde, 5., Carey, .M., Richards, N., Hilton, S.R,,
Cock, D.G. “Do children who become autistic consult more
often after MMR vaccination?” Br | Gen Pract 2001
Mar;51(464):226-7.

Drepartment of General Practice and Primary Care, George's
Hospital Medical School, London SW17 DRE.

A close tempaoral assaciation has been reparted between the
measles, mumps, and rubella (MMR) vaccination and
dramatic behavioural decline in children subsequently
diagnesed as autistic. We hypothesised that such a decline
would be reflected in increased consultations with the child’s
general practitioner. The Doctor’s Independent Network
database was used to examine whether children subsequently
diagnosed as autistic consulted more frequently than controls
after MMR vaccination. No difference in consulting behavicur
was seen in the six months post MMR. Any dramatic effect
of MMR on behaviour seems unlikelv. -

1.1.46. Smeeth, L., Hall, A]., l'ombonne, E, Rodrigues, L.C.,
Huang, X, Smith, I'GG. “A case-control study of autism and
mumps-measles-rubella vaccination using the general
practice research database: design and methodology.” BMC
Public Health 2001:1(1):2.

Department of Epidemiology and Population Health, London
Scheol of Hygiene and Tropical Medicine, UK.

BACKGROUND: An association between mumps-measies-
rubella (MMR) vaccination and the onset of symptoms typical
of autism has recently been suggested. This has led to
considerable concern about the safety of the vaccine.
METHODS: A matched case-control study using data derived
form the United Kingdom General Practice Research
Database. Children with a possible diagnosis. of ‘autism will
be identified from their electronic health records. All
diagnoses will be validated by a detailed review of hospital
letters and by using information derived from a parental
questionnaire, Ten controls per case will be selected from the
database. Conditional logistic regression will be used to assess
the association between MMR vaccination and autism. In
addition case series analyses will be undertaken to estimate
the relative incidence of onset of autism in defined time
mntervals after vaccination. The study is funded by the United
Kingdom Medical Research Council. DISCUSSION: Electronic
health databases offer tremendous opportunities for
evaluating the adverse effects of vaccines. However there is
much scope for bias and confounding. The rigorous validation
of all diagnoses and the collection of additional information
by parental questionnaire in this study are essential to
minimise the possibility of misleading results.



1.1.47. Kave, J.A., del Mar Metero-Montes, M., Jick, H.
“Mumps, measles, and rubella vaccine and the incidence
of autism recorded by general practitioners: a time trend
analysis.” BMJ 2001 Feb 24;322(7284)460-3.

Boston Collaborative Drug Surveillance Program, Boston
University School of Medicine, 11 Muzzey Street, Lexington,
MA 02421, USA. jkaye@narsil.com.

OBJECTIVE: To estimate changes in the risk of autism and
assess the relation of autism to the mumps, measles, and
rubella (MMR) vaccine. DESIGN: Time trend analysis of data
from the UK general practice research database (GPRD).
SETTING: General practices in the United Kingdom.
SUBJECTS: Children aged 12 years or younger diagnosed with
autism 1988-99, with further analysis of boys aged 2 to 5 years
born 1988-93. Main outcome measures: Annual and age
specific incidence for first recorded diagnoses of autism (that
is, when the diagnosis of autism was first recorded) in the
children aged 12 years or younger; annual, birth cohort specific
risk of autism diagnosed in the 2 to 5 year old boys; coverage
(prevalence) of MMR vaccination in the same birth ccherts.
RESULTS: The incidence of newly diagnosed autism increased
sevenfold, from 0.3 per 10 000 person years in 1988 to 2.1 per
10 000 person years in 1995, The peak incidence was among 3
and 4 year olds, and 83% (254/305) of cases were boys. In an
annual birth cohort analysis of 114 boys born in 1988-93, the
risk of autism in 2 to 5 year eld boys increased nearly fourfold
over time, from 8 (95% confidence interval 4 to 14) per 10 000
for boys born in 1988 to 29 (20 to 43) per 10 000 for boys born
in 1993. For the same annual birth cohorts the prevalence of
MMR vaccination was over 95%. CONCLUSIONS: Because
the incidence of autism among 2 to 5 year olds increased
markedly among boys born in each year separately from 1988
to 1993 while MMR vaccine coverage was over 95% for
suecessive annual birth cohorts, the data provide evidence
that no correlation exists between the prevalence of MMR
vaccination and the rapid increase in the risk of autism over
time. The explanation for the marked increase in risk of the
diagnosis of autism in the past decade remains uncertain.

1.1.48. Einat, H., Belmaker, R.H. “The effects of inositol
treatment in animal models of psychiatric disorders.”
] Affect Disord 2001 Jan;62(1-2):113-21. Publication Types:
Review, Review, Tutorial.

Ministry of Health Mental Health Center, Faculty of Health
Sciences, Ben Gurion University of the Negev, Beersheva,
Israel.

Clinical trials indicate that inositol may be effective in the
treatment of patients with depression, panic disorder and
obsessive compulsive disorder (OCD), but not in the treatment
of patients with schizophrenia, Alzheimer’s disease, ADHD
or autism. This spectrum of clinical action parallels that of
serotonin selective reuptake inhibitors (55Rls}), but inositol is
a precursor in the phosphatidylinusitol cycle, a second
messenger system distal to the receptor for SHT-2. Te study
its mechanism of therapeutic action there is a need to test
inositol’s activity in animal models of psychopathology. In
rats, chronic inositol was demonstrated to increase activity
levels, reduce immobility time in the forced swim test and in
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the reserpine-induced hypoactivity models of depression, and
reduce anxiety-like behaviors in the elevated plus-maze. The
reduction in anxiety-like behaviors appears to be related to
baseline levels of activity. Inosito] treatment was not observed
to have any effect on amphetamine-induced hyperactivity,
apomorphine-induced stercotypy, or on the performance of
memory tasks by monkeys. Clinical controlled trials of inositol
in -patients with depression, panic disorder, and QCL} were
small, and positive psychoactive effects in animals clearly
strengthen the case for further clinical trials and potential for
general therapeutic use in humans.

1.1.49. Goldberg, M.C,, Landa, R, Lasker, A., Cooper, L., Zee,
D.S. “Evidence of normal cerebellar control of the vestibulo-
ocular reflex (VOR) in children with high-functioning
autism.” | Autism Dev Disord 2000 Dec;30(6):519-24.

The Johns Hopkins University School of Medicine, Baltimore,
Maryland 21287, USA.

The effect of “tilt-suppression” on post-rotatory vestibular
nystagmus was investigated to assess the function of the
caudal cerebellar vermis (lobules IX and X, or nodulus and
uvula) in 13 school-age children with high-functioning autism
(HFA) and 10 normal controls. Tiit-suppression of the
vestibulo-ocular reflex (VOR} refers to the decreasing of the
duration ef post-rotatory vestibular nystagmus that occurs
when the head is moved out of the plane in which it was
located during the previous sustained constant-velocity
rotation. The participant is rotated in a vestibular chair with
the head upright and then the head is tilted forward just after
the chair stops rotating, Such tilt-suppression is impaired with
lesions of the cerebellar nodulus and portions of the uvula.
Results show that children with HFA have normal post-
rotatory nystasmus with the head upright and normal
attenuation of post-rotatory nystagmus induced by head tilt.
These behavioral findings. suggest that lobules IX and X of
the cerebellum are spared in high-functioning autism.

1.1.50. Sabbagh, M.A., “Neural correlates of theory-of-mind
reasoning: an event-related potential study.” Taylor
M.Psychol 5ci 2000 Jan;11(1).46-50,

University of Oregon, USA. sabbagh@umich.edu.

Everyday understanding of human behavior rests on having
a theory of mind—the ability to relate people’s actions to
underlying mental states such as beliefs and desires. It has
been suggested that an impaired theory of mind may lie at
the heart of psychological disorders that are characterized by
deficits in social understanding, such as autism. In this study,
we employed the event-related potential methodology to
index the activity of neural systems that are engaged during
theory-of-mind reasoning in adults. Specifically, neural
activity elicited by tasks that required thinking about mental
as compared with nonmental representations (ie., beliefs vs.
photographs) was characterized by a focally enhanced
positivity over left frontal areas, which was diminished over
left parietal areas. These findings provide an important
perspective on both children’s theory-of -mind development
and the neurabiology of disorders in which theory of mind
seems to be impaired.

FTIOLOGY - Medical



1.1.51. Pareek, M., Pattison, HM. “The two-dose measles,
mumps, and rubella (MMR)} immunisation schedule: factors
affecting maternal intention to vaccinate.” Br | Gen Pract
2000 Dec;500461):.969-71.

Department of Primary Care and General Practice, University
of Birmingham Medical School.

BACKGROUND: In the light of sub-optimal uptake of the
measles, mumps, and rubella (MMR) vaccination, we
investigated the factors that influence the intentions of mothers
to vaccinate. METHOD: A cross-sectional survey of 300
mothers in Birmingham with children approaching a routine
MMR vaccination was conducted using a postal questionnaire
to measure: intention to vaccinate, psychological variables,
knowledge of the vaccine, and sociceconomic status. The
vaccination status of the children was obtained from South
Birmingham Child Health Surveillance Unit. RESULTS: The
response rate was 59%. Fewer mothers approaching the
second MMR vaccination {Group 2) intended to take their
children for this vaccination than Group 1 (mothers
approaching the first MMR vaccination) (Mann-Whitney U =
2180, P < 0.0001). Group 2 expressed more negative beliefs
about the cutcome of having the MMR vaccine {vaccine
outcome beliefs’) (Mann-Whitney U = 2155, P < 0.0001), were
more likely to believe it was ‘unsafe’ (chi 2 =9.114, P = 0.004)
and that it rarely protected (chi 2 = 6.882, P =0.014) than Group
1. The commonest side-effect cited was general malaise, but
29.8% cited autism. The most trusted source of information
was the general practitioner but the most common source of
information on side-effects was television (34.6%). Multiple
linear regression revealed that, in Group 1, only vaccine
outcome beliefs’ significantly predicted intention (77.1% of
the variance). In Group 2 ‘vaccine outcome beliefs’, attitude
t¢ the MMR vaccine, and prior MMR status all predicted
intuntion (3% of the variance). CONCLUSION: A major
reason for the low uptake of the MMR vaccination is that it is
not perceived to be important for children’s health, particularly
the second dose. Health education from GPs is likely to have
a considerable impact.

1.1.52. Court, ].A., Martin-Ruiz, C., Graham, A., Perry, E.J.
“Nicotinic receptors in human brain: topography and
pathology.” Chem Neuroanat 2000 Dec;20(3-4):281-98.
Publication Types: Review, Review Literature,

Joint MRC-Newcastle University, Development in Clinical
Brain Ageing, MRC Building, Newcastle General Hospital,
Westgate Road, Newcastle upon Tyne NE4 6BE, UK,
j-a.court@ncl.ac.uk.

Brain nicotinic acetylcholine receptors (nAChR) are a class of
ligand-gated channels composed of alpha and beta subunits
with specific structural, functional and pharmacological
properties. They participate in the physiological and
behavioural effects of acetylcholine and mediate responses
to nicotine. They are associated with numerous transmitter
systems and their expression is altered during development
and ageing as well as in diseases such as autism,
schizophrenia, Alzheimet’s disease, Parkinsen’s disease and
Lewy body dementia. Nicotinic receptors containing a number
of different subunits are highly expressed during eatly human
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development. Disorders believed to be assoctated with
abnormal brain maturation involve deficits in both
alphadbeta?, in the case of autism, and alpha7 pussibly in
addition to alphadbeta2 nAChRs in the case of schizophrenia.
In ageing and age-related neurodegenerative disorders
nAChR deficits are predominantly associated with alpha4-
containing receptors, although some studies also indicate the
involvement of alpha3 and alpha? subunits. Whilst ageing
appears to be associated with reductions in subunit mRNA
as well as protein expression, in Alzheimer’s disease only
protein loss is apparent. Nicotinic therapy may be of benefit
in a number of neurclogical conditions, however studies
evaluating further both the distribution of specific subunit
involvement and the correlation of nAChR deficits with
clinical symptoms are required to inform therapeutic strategy:

1.1.53. Fidler, D], Bailey, JLN., Smalley, 5.L. “Macrocephaly
in autism and other pervasive developmental disorders.”
Dev Med Child Neurol 2000 Nov;42(11):737-40,

UCLA Neuropsychiatric Institute, Los Angeles, CA, USA.

To assess the prevalence of macrocephaly (head circumference
> or = 1.88 standard deviations above normative data for age
and sex or > 97th centile) in autism and other pervasive
developmental disorders, 41 children with autism, and a
comparison group of 21 children with tuberous sclerosis
complex (TSC) or an unspecified seizure disorder were
stidied. Familiality of head circumference was also assessed
from measurements of 133 first-degree relatives. Significantly
higher rates of macrocephaly were found in probands with
autism (12.2%) and their first-degree relatives {15.5%) when
compared against a published normative sample. The
incidence of macrocephaly in the comparison group of
probands with TSC and seizure disorder (9.5%) and their first-
degree relatives (8.3%) was higher than normative data as
well, although the relation between macrocephaly and autism
was more pronounced. Head circumference and extreme
scores reflecting macrocephaly were moderately heritable in
the present sample (H2 = 0.47). The ircreased prevalence of
macrocephaly in relatives of children with autism compared
with control children suggests that this characteristic may be
a familial risk factor in the pathogenesis of autism.

1.1.54. Kotsopoulos, 5. “Uncertainties in aetiology and
treatment of infantile antism -~ assumplions and evidence.”
Med Health Care Philos 2000;3(2):175-8. Publication Types:
Review, Review, Tutorial.

Department of Psychiatry, Faculty of Medicine, University
of Calgary, Canada.

Uncertainty in the field of child psychiatry may at times lead
to groundless assumptions about the aeticlogy and pathoiogy
of psychiatric disorders of childhood. Treatment based onnon-
validated assumptions may be ineffective and may cause more
harm than good. The case is presented of infantile autism
which was at first attributed by clinicians to a specific negative
effect of parents on their children. Evidence grounded on
research did subsequently refute the assumption implicating
the parents in the aetiology of this disorder. An explanatory
assumption can become evidence if it is tested and found valid.



To avoid serious errors in the understanding and treatment
of child psychiatric disorders, the clinician should always
consider critically assumptions and cpinion, provided in lieu
of evidence,

1.1.55. Yeates-Frederikx, M.H., Nijman, H., Logher, E.,
Merckelbach, H.L. “Birth patterns in mentally retarded
autistic patients.” | Autism Dev Disord 2000 Jun;30(3):257-
62.

Psychiatric Hospital Welterhof, Heerlen, The Netherlands.
volkoren@wxs.nl.

Some studies claim to have shown that, compared to the
general population, autistic children are born more often in
the spring. The current study sought to replicate this finding
in a large Dutch sample of mentally retarded autistic patients.
Birth data for 1,031 patients with a diagnosis of "Infantile
Autism” or “other psychoses with origin specific to
childhood” were compared to those of the Dutch national
population. Separate analyses were performed on diagnostic
subgroups (i.e., infantile autism vs. other psychoses with
origin specific to childhood), gender, and intelligence. No
evidence was found to suggest that autism is characterized
by a deviant birth pattern.

1.1.56. Critchley, H.D., Daly, E.M,, Bullmore, E.T, Williams,
5.C, Van Amelsvoort, T, Robertson, D.M., Rowe, A_, Phillips,
M., McAlonan, G., Howlin, P, Murphy, D.G. “The functional
neuroanatomy of social behaviour: changes in cerebral
blood flow when peopie with autistic disorder process
facial expressions.” Brain 2000 Now;123 ( Pt 11)2203-12,

Departments of Psychological Medicine and Neurcimaging,
Institute of Psychiatry, Kings College, Department of
Psychology, 5t George's Hospital Medical School, London,
United Kingdom.

Although high-functioning individuals with autistic disorder
(i.e. autism and Asperger syndrome) are of normal
intelligence, they have life-long abnormalities in social
communication and emotional behaviour. However, the
biological basis of social difficulties in autism is poorly
understood. Facial expressions help shape behaviour, and we
investigated if high-functioning people with autistic disorder
show neurobiological differences from controls when
processing emotional facial expressions. We used functional
MRI to investigate brain activity in nine adults with autistic
disorder (mean age +/- standard deviation 37 +/- 7 years; IQ
102 +/- 15) and nine controls (27 +/- 7 years; IQ 116 +/- 10)
when explicitly (consciously) and implicitly (unconsciousiy)
processing emotional facial expressions. Subjects with autistic
disorder differed significantly from controls in the activity of
cerebellar, mesolimbic and temporal lobe cortical regions of
the brain when processing facial expressions. Notably, they
did not activate a cortical “face area’ when explicitly
appraising expressions, or the left amygdala region and left
cerebellum when implicitly processing emoticnal facial
expressions. High-functioning people with autistic disorder
have biological differences from controls when consciously
and unconsciously processing facial emotions, and these
differences are most likely to be neurodevelopmental in origin.
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This may account for some of the abnormalities in social
behaviour associated with autism.

1.1.57. Afzal, M.A,, Pipkin, P A, Minor, P.D. "Absence of
chicken myelin basic¢ protein residues in commercial
formulations of MMR vaccine.” Vaccine 2000 Qct 15;19(4-
5)442-6.

Division of Virology, National Institute for Binlogical
Standards and Control, South Mimms, Blanche Lane, Potters
Bar, EN6 3QG, Hertfordshire, UK. mafzal@nibsc.ac.uk.

Several preparations of MMR vaccines and their progenitor
monovalent vaccine bulks produced by two different
manufacturers were examined serologically for the presence
of chicken myelin basic protein (MBP) residues. The products
were challenged against several commercial preparations of
anti-hMBPF antisera that reacted positively with the contral
MBPF preparations of human and chicken origins. There was
no evidence of the presence of MBI compenents. in MMR
vaccines or their progenitor vaccine bulks as shown by the
reactivity profiles of the antibody preparations against control
and test antigens.

1.1.58. DuVernoy, T.5., Braun, M.M. “Hypotonic-
hyporesponsive episodes reported to the Vaccine Adverse
Event Reporting System (VAERS), 1996-1998." Pediatrics
2000 Oct;106(4).E52.

Division of Epidemiology, Office of Biostatistics and
Epidemiology, Center for Biologics Evaluation and Research,
Food and Drug Administration, Rockville, Maryland 20852-
1428, USA.

BACKGROUND: A hypotonic-hyporesponsive episode
{HHE) is the sudden onset of hypotonia, hyporesponsiveness,
and pallor or cyanosis that occurs within 48 hours after
childhood immunizations. This syndrome has been primarily
associated with pertussis-containing vaccines administered
to children <2 years of age, and has been estimated to occur
once every 1750 diphtheria-tetanus-pertussis (DTwP)
vaccinations. Previous studies of HHE were limited by small
numbers of cases and, sometimes, by limited details of the
event. OBJECTIVES: To characterize a large number of HHE
cases reported to the Vaccine Adverse Event Reporting System
{VAERS), to assist clinicians in identifying HHE, and to assist
researchers in investigating the risk factors, cause, and
pathogenésis of this syndrome. METHODS: More than 40,000
VAERS reports received between 1996 and 1998 were screened
for HHE by a computer algorithm and reviewed, and a
telephone follow-up questionnaire was administered to the
witness of HHE. RESULTS: There were 215 HHE cases, all
nonfatal. The median age of onset of HHE was 4.0 months
(range: 1.1-107 months), Over half of the reports (53%)
concerned females. The median birth weight was 3. 36 kg
(range: 1.27-4.96 kg), 4.7% had a birth weight <2500 g. The
median interval between vaccination and HHE was 210
minutes (range: 1 minute-2 days). Among children with HHE
who were <24 months of age, the episode occurred within 5
minutes in only 8.5%, compared with 66.7% of children with
HHE >24 months of age. There were no relevant findings
regarding family medical history or the mothers’ gestational
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history. Nearly all of the children (98.6%) returned to their
prevaccination state according to the telephone questionnaire;
median time to return was 6 hours (range: 1 minute- 4 months).
The 3 children reported as not returning to their prevaccination
state all had VAERS reports submitted after they developed
conditions (autism, complex partial epilepsy, and
developmental delays with infantile spasms) that are not
known to be causally associated with immunization. The vast
majority of children (93%) with HHE received a pertussis-
containing vaccine, either diphtheria-tetanus-acellular
pertussis (DTal, 28%), DTwT (11%), or diphtheria-tetanus-
pertussis-Haemophilus influenzae type b (DTwP-HIB, 61%}).
During the HHE episode, 90.1% of the children had pallor
and 49% had cyanosis. Because of the HHE event, 6.8% of
children had had all vaccines withheld as of the date of the
interview. Of the remainder, 66.5% of children have had 1 or
more subsequent vaccinations or vaccine components
withheld, and 26.7% have not had any subsequent vaccinations
withheld. Only 1 child was reported to have had a repeat
episode of HHE, occurring after hepatitis B vaccination. From
1996 to 1998, the number of HHE reports decreased from 99
to 38, when the predominant pertussis vaccine administered
to infants changed from whole-cell to acellular
CONCLUSION: This study represents the largest published
case series of children with HHE and supports the generally
benign, self-limited, nonrecurrent nature of this syndrome.
Although HHE has been less frequently reported to VAERS
after increased use of DTaP, HHE does occur after the
administration of DTaP and other nonpertussis-containing
vaccines. Although most parents and pediatricians withheld
the pertussis component of subsequent vaccinations, many
did not, with no reported adverse events occurring in the
children after the subsequent immunizations. Restricting the
definition of HHE to a more narrow age range (eg, <2 years
of age} is also proposed because most of the older children
probably experienced vasovagal syncope rather than HHE
within 5 minutes of immunization.

1.1.59. Howard, M.A., Cowell, PE., Boucher, ], Broks, P,
Mayes, A., Farrant, A., Roberts, N. “Convergent
neuroanatomical and behavioural evidence of an amygdala
hypothesis of autism.” Neuroreport 2000 Sep 11;11(13}:2931-
5.

Magnetic Resonance and Image Analysis Research Centre,
University of Liverpool], UK.

In this study we report a convergence of behavioural and
neuroanatomical evidence in support of an amvgdala
hypothesis of autism. We find that people with high-
functioning autism (HFA) show neuropsychological profiles
characteristic of the effects of amygdala damage, in particular
selective impairment in the recognition of facial expressions
of fear, perception of eye-gaze direction, and recognition
memory for faces. Using quantitative magnetic resonance
(MR} image analysis techniques, we find that the same
individuals also show abnormalities of medial temperal lobe
(MTL) brain structure, notably bilaterally enlarged amygdala
volumes. These results combine to suggest that developmental
malformation of the amygdala may underlie the social-
cognitive impairments characteristic of HFA. This
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malformation may reflect incomplete neuronal pruning in
early development.

1.1.60. Spencer, )., O'Brien, |, Riggs, K., Braddick, O.,
Atkinson, ., Wattam-Bell, |. “Motion processing in autism:
evidence for a dorsal stream deficiency.”” Newrorepert 2000
Aug 21;11(12):2765-7,

Department of Psychology, London Guildhall University, UK.

We report that motion coherence thresholds in children with
autism are significantly higher than in matched controls. No
corresponding difference in form coherence thresholds was
found. We interpret this as a specific deficit in dorsal stream
function in autism. To examine the possibility of a ncural basis
for the perceptual and mator related abnormalities frequently
cited in autism we tested 23 children diagnosed with autistic
disorder, on two tasks specific to dorsal and ventral cortical
stream functions. The results provide evidence that autistic
individuals have a specific impairment in dorsal stream
functioning. We conclude that autisin may have common
features with other developmental disorders and with early
stages of normal development, perhaps reflecting a greater
vulnerability of the dorsal system.

1.1.61. Ohnishi, T., Matsuda, H., Hashimato, T, Kunihiro, T,
Nishtkawa, M., Uema, T, Sasaki, M. “Abnormal regional
cerebral blood flow in childhood autism.” Brain 2000 Sep; 123
(Pt 9):1838-44,

Department of Radiology, National Center Hospital of Mental,
Nervous, and Muscular Disorders, National Center of
Neurology and Psychiatry, Kodaira City, Tokye, Japan.
tohnishi@hotmail.com.

Neurcimaging studies of autism have shown abnormalities
in the limbic svstem and cerebellar circuits and additional
sites. These findings are not, however, specific or consistent
enough to build up a coherent theory of the origin and nature
of the brain abnarmality in autistic patients. Twenty-three
children with infantile autism and 26 non-autistic controls
matched for IQ and age were examined using brain-perfusion
single photon emission computed tomography with
technetium-99m ethyl cysteinate dimer. In autistic subjects,
we assessed the relationship between regional cerebral blood
flow (rCBF) and symptom profiles. Images were anatomically
normalized, and voxel-by-voxel analyses were performed.
Decreases in rCBF in autistic patients compared with the
control group were identified in the bilateral insula, superior
temporal gyri and left prefrontal cortices. Analysis of the
correlations between syndrome scores and rCBF revealed that
each syndrome was associated with a specific pattern of
perfusion in the limbic system and the medial prefrontal
cortex. The results confirmed the associations of (i)
impairments in communicaticn and social interaction that are
thought to be related to deficits in the theory of mind (ToM)
with altered perfusion in the medial prefrontal cortex and
anterior cingulate gyrus, and (i) the obsessive desire for
sameness with altered perfusion in the right medial temporal
lobe. The perfusion abnormalities seem to be related to the
cognitive dysfunction observed in autism, such as deficits in
ToM, abnormal responses to sensory stimuli, and the



obsessive desire for sameness. The perfusion patterns suggest
possible locations of abnormalities of brain funetion
underlying abnormal behaviour patterns in autistic
individuals.

1.1.62. Rice, D., Barone, 5. Jr. “Critical periods of
vulnerzbility for the developing nervous system: evidence
from humans and animal models.” Environ Health Perspect
2000 Jun;108 Suppl 3:511-33. Publication Types: Review,
Review, Tutorial.

National Center for Environmental Assessment, U.5.
Environmental Protection Agency, Washington, D.C., USA.

Vulnerable periods during the development of the nervous
system are sensitive to environmental insults because they
are dependent on the temporal and regional emergence of
critical developmental processes (i.e, proliferation, migration,
differentiation, synaptogenesis, myelination, and apoptosis).
Evidence from numerous sources demonstrates that neural
development extends from the embryonic period through
adolescence. In general, the sequence of events is comparable
among species, although the time scales are considerably
different. Developmental exposure of animals or humans to
numerous agents (e.g., X-ray irradiation,
methylazoxymethanol, ethanel, lead, methyl mercury, or
chlorpyrifos) demonstrates that interference with one or more
of these developmental processes can lead to developmental
neurotoxicity, Different behavioral domains (e.g, sensory,
motot, and various cognitive functions) are subserved by
different brain areas. Although there are important differences
between the rodent and human brain, analogous structures
can be identified. Moreover, the ontogeny of specific behaviors
can be used to draw inferences regarding the maturation of
specific brain structures or neural circuits in rodents and
primates, including humans. Furthermore, various clinical
disorders in humans (e.g,, schizophrenia, dyslexia, epilepsy.
and autism} may also be the result of interference with normal
ontogeny of developmental processes in the nervous system.
Of critical concern is the possibility that developmental
exposure to neurotoxicants may result in an acceleration of
age-related decline in function. This concern is compounded
by the fact that developmental neurctoxicity that results in
small effects can have a profound societal impact when
amortized across the entire population and across the life span
of humans.

1.1.63. Satci, M., Matsuishi, T., Yamada, S., Yamashita, Y.,
Ohtaki, E., Mori, K., Riikonen, R,, Kato, H,, Percy, A.K.
“Decreased cerebrospinal fluid levels of beta-
phenylethylamine in patients with Rett syndrome.” Ann
Neurol 2000 fur;47(6):801-3.

Department of Pediatrics and Child Health, Kurume
University School of Medicine, Japan.

To clarify the mechanism of brain impairment in Rett
syndrome, we measured the cerebrospinal fluid levels of beta-
phenylethylamine (PEA) in 17 patients with Rett syndrome.
Findings were compared with those obtained in age-matched
controls and diseased controls. The cerebrospinal fluid level
of PEA was significantly lower in patients with Rett syndrome
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than in the controls (31% of contrel values). The alteration in
the cerebrospinal fluid fevel of PEA may reflect dopamine
system impatrment in Rett syndrome.

1.1.64. Shevell, M.I., Majnemer, A., Rosenbaum, I,
Abrahamowicz, M. “Etiologic yield of subspecialists’
evaluation of young children with global developmental
delay.” | Pediatr 2000 May;136(5):593-8.

Departments of Neurology/Neurosurgery, Pediatrics, and
Epidemiology and Biostatistics and School of Physical &
Occupational Therapy, McGill University, Montreal, Quebec,
Canada.

OBJECTIVE: To determine the etiologic yield of subspecialists’
evaluation of young children with global developmental delay.
In addition, variables that may predict finding an underlving
etiology were also identified. METHODS: All children <5
years of age, referred over an 18-month period to subspecialty
services for initial evaluation of a suspected developmental
delay, were prospectively enrolled. Diagnostic yield was
ascertained after the completion of clinical assessments and
laboratory investigations requested by the evaluating
physician. RESULTS: Ninety-nine children {71 boys) were
found to have global developimental delay; 96% had a mild or
moderate delay decnimented. An etiologic diagnosis was
determined in 44. Four diagnoses {cerebral dysgenesis,
hypaoxic-ischemic encephalopathy, toxin exposure,
chremosomal abnormalities) accounted for 34 of 44 {77%) of
the diagnoses made. The presence of co-existing autistic traits
was associated with significantly decreased diagnostic vield
{0/19 vs 44/80, P <.0001), whereas specific historical features
{eg, family history, toxin exposure, and perinatal difficulty;
23/32 vs 21/67, P =.0002) and findings an physical examination
(eg, dysmorpholegy, microcephaly, and focal motor findings;
35/48 vs 9/51, P <.0001) were significantly associated with
identifying a diagnosis. Multiple logistic regression analysis
identified antenatal toxin exposure, microcephaly, focal mator
findings, and the absence of autistic traits as significant
predictor variables for the identification of an etiology.
CONCLUSION: An etiologic diagnosis is often possible in
the young child with global developmental delay, particularly
in the absence of autistic features. Eticlogic yield is augmented
by presence of specific findings on history or physical
examination on initial assessment.

1.1.65. Baron-Cohen, S, Ring, H.A., Bulimore, E.T,
Wheelwright, 5., Ashwin, C,, Williams, S.C. “The amygdala
theory of autism.”” Neurosci Biobehaw Rev 2000 May;24(3):355-
64. Publication Types: Review, Review, Tutorial.

Departments of Experimental Psvchology and Psychiatry,
University of Cambridge, Downing Street, Cambridge, UK.
sb205@cus,cam.ac.uk

Brothers (Brothers L. Concepts in Neuroscience 1990;1:27-51)
proposed a network of neural regions that comprise the “social
brain”, which includes the amygdala. Since the childhood
psychiatric condition of autism involves deficits in “social
intelligence”, it is plausible that autism may be caused by an
amygdala abnormality. In this paper we review the evidence
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for a social function of the amygdala. This includes reference
to the Kluver-Bucy syndrome (which Hetzler and Griffin
suggested may serve as an animal model of autism). We then
review evidence for an amygdala deficit in people with autism,
who are well known to have deficits in social behaviour. This
includes a detailed summary of our recent functional magnetic
resonance imaging (fMRI) study involving judging from the
expressions of another person’s eves what that other person
might be thinking or feeling. In this study, patients with autism
or AS did not activate the amygdala when making mentalistic
inferences from the eyes, whilst people without autism did
show amygdala activity. The amygdala is therefore proposed
tobe one of several neural regions that are abnormal in autism.
We conclude that the amygdala theory of autism contains
promise and suggest some new lines of research.

1.1.66. Kawashima, H., Mori, T,, Kashiwagi, Y,, Takekuma,
K., Hoshika, A., Wakefield, A. “Detection and sequencing
of measles virus from peripheral mononuclear cells from
patients with inflammatory bowel disease and autism.” Dig
Dis Sci 2000 Apr;45(4):723-9.

Department of Paediatrics, Tokyo Medical University, Japan.

It has been reported that measles virus may be present in the
intestine of patients with Crohn’s disease. Additionally, a new
syndrome has been reported in children with autism who
exhibited developmental regression and gastrointestinal
symptoms (autistic enterocolitis), in some cases soon after
MMR vaceine. It is not known whether the virus, if confirmed
to be present in these patients, derives from either wild strains
or vaccine strains. In order to characterize the strains that
may be present, we have carried out the detection of measles
genomic RNA in peripheral mononuelear cells (PBMC) in
eight patients with Crohn’s disease, three patients with
ulcerative colitis, and nine children with autistic enterocolitis.
As controls, we examined healthy children and patients with
SSPE, SLE, HIV-1 (a total of eight cases). RNA was purified
from PBMCby Ficoll-paque, followed by reverse transcription
using AMV; cDNAs were subjected to nested PCR for
detection of specific regions of the hemagglutinin {H) and
fusion (F) gene regions. Positive samples were sequenced
directly, in nucleotides 8393-8676 (H region} or 5325-5465
{from noncoding F to coding F region). One of eight patients
with Crohn disease, one of three patients with ulcerative
colitis, and three of nine children with autism, were positive.
Controls were all negative. The sequences obtained from the
patients with Crohn’s disease shared the characteristics with
wild-strain virus. The sequences obtained from the patients
with ulcerative colitis and children with autism were
consistent with being vaccine strains. The results were
concordant with the exposure history of the patients,
Persistence of measles virus was confirmed in PBMC in some
patients with chronic intestinal inflammation.

1.1.67. Afzal, M.A., Minor, PD., Schild, G.C. “Clinical safety
issues of measles, mumps and rubella vaccines.” Bull World
Health Organ 2000;78(2):199-204. Publication Types: Review,
Review, Tutorial.
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Division of Virology, National Institute for Biological
Standards and Control, Hertfordshire, England.
mafzal@nibsc.ac.uk

The clinical safetv of measles and measles-mumps-rubel]a
vaccines has been questioned in recent reports that propose a
possible link between measles virus or measles vaccines and
the accurrence of juvenile Crohn disease and autism. This
article reviews the outcomes of several laboratory
investigations which were carried out independently to
identify the presence or absence of measles virus in the
intestinal tissues derived from cases of inflammatory bowel
disease. One research group reported the presence of measles
virus particles and genomic RNA in inflammatory bowel
disease tissues, but this could not be confirmed by other
groups, despite use of techniques that are highly specific and
sensitive for the detection of measles virus nucleic acid in
clinical specimens down to the molecular level. Based on the
published data reviewed hers, it can be concluded that there
is no direct association between measles virus or measles
vaccines and the development of Crohn disease, a conclusion
which is supported by most epidemiological findings.

1.1.68. Croonenberghs, |, Delmeire, L., Verkerk, R., Lin, A.H.,
Meskal, A., Neels, H., Van der Planken, M., Scharpe, 5.,
Deboutte, D., Pison, G., Maes, M. “Peripheral markers of
serotonetgic and noradrenergic function in post-pubertal,
caucasian males with autistic disorder.”
Neuropsychopharmacology 2000 Mar;22(3):275-83.

University Center of Child and Adolescent Psychiatry,
AZ M., Antwerp, Belgium,

Some studies have suggested that disorders in the peripheral
and central metabolism of serotonin (5-HT) and noradrenaline
may play a role in the pathophysiology of autistic disorder.
This study examines serotonergic and noradrenergic markers
in a study group of 13 male, post-pubertal, caucasian autistic
patients (age 12-18 y; L.QJ. > 55) and 13 matched volunteers.
[3H]-paroxetine binding Kd values were significantly higher
in patients with autism than in healthy volunteers. Plasma
concentrations of tryptophan, the precursor of 5-HT, were
significantly lower in autistic patients than in healthy
volunteers. There were no significant differences between
autistic and normal children in the serum concentrations of
5-HT, or the 24-hr urinary excretion of 5-hydroxy-indoleacetic
acid (5-HIAA), adrenaline, noradrenaline, and dopamine.
There were no significant differences in [3H]-rauwolscine
binding Bmax or Kd values, or in the serum concentrations of
tyrosine, the precursor of noradrenaline, between both study
groups. There were highly significant positive correlations
between age and 24-hr urinary excretion of 5-HIAA and serum
tryptophan. The results suggest that: 1} serotonergic
disturbances, such as defects in the 5-HT transporter system
and lowered plasma tryptophan, may play a role in the
pathophysiology of autism; 2) autism is not associated with
alterations in the noradrenergic system; and 3) the metabolism
of serotonin in humans undergoes significant changes between
the ages of 12 and 18 years.



1.1.69. Persico, A.M., Militerni, R., Bravaccio, C., Schneider,
C., Melmed, R., Conciatori, M., Damiani, V., Baldi, A, Keller,
F. “Lack of association between serotonin transporter gene
promoter variants and autistic disorder in two ethnically
distinct samples.” Am | Med Genet 2000 Feb 7,96(1):123-7.

Laboratory of Neuroscience, Department of Physiology and
Neuroscience, Libera Universita’ "Campus Bio-Medico,”
Rome, ltaly.

Family-based studies performed to date provide conflicting
evidence of linkage/association between autistic disorder and
either the “short” [Cook et al., 1997: Mol Psvchiatry 2:247-
250] or the “long” [Klauck et al., 1997: Hum Mol Genet 6:2233-
2238] allele of a polymorphic repeat located in the serctonin
transporter (5-HTT) gene promoter region, affecting 5-HTT
gene expression [Lesch et al, 1996: Science 274:1527-1531].
The present study was designed to assess linkage and linkage
disequilibrium in two new ethnically distinct samples of
families with primary autistic probands. The 5-HTT promoter
repeat was genotyped in 54 singleton families collected in
Italy and in 32 singleton and 5 multiplex families collected in
the U.5. A, yielding a total sample of 98 trios. Linkage/
association between 5-HTT gene promoter alleles and autistic
disorder was assessed using the transmission/disequilibrium
test (I'DT} and the haplotype-based haplotype reiative risk
{HHRR). Both the Italian and the American samples, either
singly or combined, displayed no evidence of linkage/
association between 5-HTT gene promoter alleles and autistic
disorder. Our findings do not support prominent contributions
of 5-HTT gene variants to the pathogenesis of idiopathic
infantile autism. Heterogeneity in pathogenetic mechanisms
underlying the disease may require that linkage/asscciation
studies be targeted toward patient subgroups isolated on the
basis of specific biochemical markers, such as serotonin {5-
HT) blood levels. Am. J. Med. Genet. (Neuropsychiatr. Genet.)
96:123-127, 2000. Copyright 2000 Wiley-Liss, Inc.

1.1.70. Christiansen, A.S. “Persisting motor control problems
in11-to 12-year-old boys previously diagnosed with deficits
in attention, motor control and perception (DAMP).” Dev
Med Child Neurol 2000 fan;42(1)4-7.

Institute for Health Science, University of Arhus and
Solbakken, Denmark.

The aim of this study was to examine whether boys who had
been previously diagnosed between the ages of 5 and 8 years
with deficits in attention, motor control and perception
{DAMP) still have problems with motor control, which
influence their spare-time and everyday activities, at 11 to 12
years. The study comprised a well defined cohort of 10 boys
with DAMP and a control group of 20 boys without DAMP
matched for age, height, and weight. The Movement
Assessment Battery for Children was used to assess motor
control in ability to perform everyday activities, and the spare-
time activities in which the boys participated were recorded.
Individually, the boys previously diagnosed with DAMP had
a markedly higher total score (poor performance) than the
boys without DAMP (P<0.001). The everyday activities of boys
with DAMP were significantly affected, and they chose to
participate in different sports from the control boys, i.e. none
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participated in team sports. The present study does not
support the concept of improvements in motor contral with
age in children with DAMP.

1.1.71. Hollander, E., Novotny, S., Allen, A., Aronowitz, B.,
Cartwright, C., DeCaria, C. “The relationship between
repetitive behaviors and growth hormone response to
sumatriptan challenge in adult autistic disorder.”
Neuropsychopharmacology 2000 Feb;22(2):163-7. Publication
Types: Clinical Trial, Randomized Controlled Trial

Seaver Autism Research Center, Mt. Sinai School of Medicine,
New York, NY 10029, USA.

Autism is heterogeneous with respect to clinical symptoms
and eticlogy. To sort out this heterogeneity in autism, we
investigated whether specific neurobiological markers vary
in parallel to core symptomatology. Specifically, we assessed
growth hormone response to the 5-HT 1d agonist,
sumatriptan, and linked this measure of serotonergic function
to the severity of repetitive behaviors in adult autistic patients.
Eleven adult patients with autism or Asperger’s disorder were
randomized to single dose sumatriptan (6 mg 5Q) and placebo
challenges, separated by a one-week interval. In adult autistic
disorders, severity of repetitive behaviors at baseline, as
measured by YBOCS-compulsion score, significantly
positively eorrelated with both peak delta growth hormone
response and area under the curve growth hormone response
to sumatriptan. Thus, the severity of a specific behavioral
dimension in autism {repetitive behaviors) parallels the
sensitivity of the 5-HT 1d receptor, as manifest by sumatriptan
elicited GH response.

1.1.72. Shoenfeld, Y., Aron-Maor, A. “Vaccination and
autoimmunity-"vaccinosis’: a dangerous liaison?”
] Autoimmun 2000 Feb;14(1):1-10. Publication Types: Review,
Review, Tutorial.

Department of Internal Medicine B, Sheba Medical Center,
Tel Hashomer, Israel. shoefel@post.tan.ac.il.

The question of a connection between vaccination and
autoimmune illness {or phenomena) is surrounded by
controversy. A heated debate is going on regarding the
causality between vaccines, such as measles and anti-hepatitis
B virus (HBV), and multiple sclerosis {(MS). Brain antibodies
as well as clinical symptoms have been found in patients
vaccinated against those diseases. Other autoimmune illnesses
have been associated with vaceinations. Tetanus toxoid,
influenza vaccines, polio vaccine, and others, have been related
to phenomena ranging from autoantibodies production to full-
blown illness {such as rheumatoid arthritis (RA)). Conflicting
data exists regarding also the connection between autism and
vaccination with measles vaccine.5o far only one controlled
study of an experimental animal model has been published,
in which the possible causal relation between vaccines and
autoimmune findings has been examined: in healthy puppies
immunized with a variety of commonly given vaccines, a
variety of autoantibodies have been documented but no frank
autoimmune illness was recorded. The findings could also
represent a polyclonal activation {adjuvant reaction). The
mechanism {or mechanisms) of autoimmune reactions
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following immunization has not yet been elucidated. One of
the possibilities is melecular mimicry; when a structural
similarity exists between some viral antigen {or other
camponent of the vaccine) and a self-antigen. This similarity
may be the trigger to the autoimmune reaction. Other possible
mechanisms are discussed.Even though the data regarding
the relation between vaccination and autoimmune disease is
conflicting, it seems that some autoimmune phencmena are
clearly related to immunization (e.g. Guillain-Barre
syndrome). The 1ssue of the risk of vaccination remains a
philosophical one, since to date the advantages of this policy
have not been refuted, while the risk for autoimmune disease
has not been irrevocably proved. We discuss the pros and
cons of this issue (although the temporal relationship (i.e.
always 2-3 months following immunization) is impressive).
Copyright 2000 Academic Press.

1.1.73. Grimbacher, B., Dutra, A5, toiland, 5.M., Fischer,
R.E., PPao, M., Gallin, L1, I"'uck, .M. “Analphoid marker
chromosome in a patient with hyper-IgE syndrome, autism,
and mild mental retardation.” Genet Med 1999 Jul-
Aug;105):213-5.

Genetics and Malecular Biology Branch, National Human
Genome Rescarch [nstitute, National Institutes of Health,
Bethesda, Maryland 20892-444Z2, TISA.

Hyper-lIgE syndrome with recurrent infections (HIES) is a
primary immunodeficiency disease characterized by recurrent
skin and lung abscesses and extreme elevations of serum IgE,
but also involving dentition, bones, and connective tissue.
Although the cticlogy of HIES is unknown, autosomal
dominant inheritance has been observed in multiple kindreds.
A 17 year old male with sporadic HIES, autism, and mild
mental retardation was found to have a supernumerary
marker chromosome in peripheral blood lymphocytes and
skin fibroblasts. Microdissection and FISH analysis of the
marker chromosome showed that it was derived from a small
interstitial deletion of one homologue of chromosome 4q21.
Lack of hybridization of probes specific for telomeres and
alphoid centromeres, including a centromere 4 specific probe,
established that the marker was an analphoid ring
chromosome. Comparative genotyping of transformed B-cell
subclones with (M+) and without (M-} the marker
chromosome showed loss of the maternal alleles in M- cells
between markers D451569 and D453010, FISH using YAC
clones from 4921 confirmed the size and location of the
interstitial deletion. Thus our patient’s phenotypes were
associated with de novo formation of a marker chromosome
containing 15-20 M of DNA deleted from his maternally
derived chromosome 4. Proximal chromosome 4q therefore
is a candidate region for disease genes for both HIES and
autism. ldentification of genes disrupted or lost during the
formation of the marker chromosome as well as linkage
studies in kindreds with HIES or autism may help us to
understand the etiology of these complex phenotypes.

1.1.74. Burd, L., Severud, R., Kerbeshian, ]., Klug, M.G.

“Prenatal and perinatal risk factors for autism.” | Perinat
Med 1999,;27(6):441-50.

ETIOLOGY - Medical

22

University of North Dakota School of Medicine and Health
Sciences, North Dakota Fetal Alcohel Syndrome Center,
Grand Ferks, USA. laburd@mail.med.und.nodak.edu.

AIM: To identify pre- and perinatal risk factors for autism.
METHOD: Case contra] study. We matched names of patients
from North Dakota who met DSM criteria for autism, a
pervasive developmental disorder, and autistic disorder with
their birth certificates. Five matched controls were selected
for each case. RESULTS: Univariate analysis of the 78 cases
and 390 controls identified seven risk factors. Logistic
moedeling to control for confounding produced a five variable
madel. The model parameters were chi 2 = 36.6 and p < 0.001.
The five variables in the model were decreased birth weight,
low maternal education, later start of prenatalcare, and having
a previous termination of pregnancy. Increasing father’s age
was associated with increased risk of autism. CONCLUSION:
This methodology may provide an inexpensive method for
clinics and public health providers to identify risk factors and
to identify maternal characteristics of patients with mental
illness and developmental disorders.

1.1.75. Kohler, M., Assmann, B., Brautigam, C., Storm, W,
Marie, 5., Vincent, M.E,, Van den Berghe, (5., Simmonds, H A,
Hoffmann, G.F. “Adenylosuccinase deficiency: possibly
underdiagnosed encephalopathy with variable clinical
features.” Fur | Paedialkr Neurol 1999;3(1).3-6.

University Children’s Hospital, Marburg, Germany.

Adenylosuccinase deficiency is an autosomal recessive
inherited defect of purine synthesis. In enzyme deficient
patients, two normally undetectable compounds,
succinylaminoimidazele carboxamide riboside and
succinyladenosine, accumulate in urine, cerebrospinal fluid
and, to a minor extent, in plasma. Analysing 150 highly
selected urine specimens from patients with unidentified
neurogenerative disorders we discovered the first two German
cases of adenylosuccinase deficiency. The deficiency causes
moderate to severe mental retardation, often accompanied
by epileptic seizures and/or autistic features, and is
occasionally associated with growth retardation and muscular
hypotonia. Of the two German cases we present here, one
patient fits into the clinical picture outlined by previous
reports. The other patient, however, shows a pattern of
symptoms so far undescribed: severe early infantile epileptic
encephalopathy with reduced myelination. On mutation
analysis this patient is the first to reveal a 33 base pair deletion
in the adenylostccinase gene in contrast to the point mutations
detected in previous cases. Adenylosuccinase deficiency may
be an underdiagnosed metabolic disorder with variable
expression, This should be taken into consideration in patients
with unclassified neurological conditions.

1.1.76. Taylor, D.C., Neville, B.G., Cross, ].H. "Autistic
spectrum disorders in childhood epilepsy surgery
candidates.” Eur Child Adolesc Psychiatry 1999 Sep;8(3):189-
92,

Neurosciences Unit, Institute of Child Health and Great
Ormond 5t. Hospital for Children NHS Trust, Mecklenburgh
Sq., UK-London WCI 2AP.



One third of children with autistic spectrum disorders (or
pervasive developmental disorders) enter that state by
regression from a more normal prior development at the onset
of epilepsy or epileptiform abnormality in the
electroencephalogram. In a very small proportion structural
lesions of the tempaoral lobes are discovered. These form part
of the sample of children coming to a surgical treatment
programme, Ninety-eight child candidates for epilepsy
surgery were seen by one neuropsychiatrist. Their psychiatric
diagnoses were coded on DSM IV schedules. Other variables
of interest were the age at onset of epilepsy; the nature, the
side, and time of acquisition of the lesion; intelligence, and
sex. There were 19 children with autistic spectrum disorders
including eight with Asperger’s syndrome. Ten of the children
in the autistic group had right brain lesions; six were
dysembryoplastic neuroepithelial tumours (DNETS); two were
cortical dysplasias; ane tuberous sclerosis; one hemi-cortical
defect; and 1 mesial temporal sclerosis. Nine started epilepsy
in their first year; nine had IQs in the retarded range; nine of
the 11 were male. Six of eight Asperger’s children had right
brain lesions; two DNETs; four mesial temporal sclerosis; one
Rasmussen encephalitis. Four started epilepsy in their first
year; one was retarded; five were female. Children who had
no, or other, psychiatric disorder also showed “mass” lesions,
or temporal sclerosis but with different biases as to side, sex,
and very early onset of epilepsy from the autistic spectrum
group. Very early onset of epilepsy, with lesions of embryonal
origin, in the right temporal lobe, strongly predisposed males
towards autistic regression. Such patients should be referred
very early for consideration of urgent surgical treatment.

1.1.77. Fiumara, A, Sciotto, A, Barane, R, D'Asero, G,,
Munda, 5, Parano, E., Pavone, L. “Peripheral lymphocyte
subsets and other immune aspects in Rett syndrome.”
Pediatr Neurol 1993 Sep;21(3):613-21.

Department of Paediatric Neurology, Paediatric Clinic,
University of Catania, Italy.

A possible role of the immune system in the pathogenesis of
some neurologic disorders, including infantile autism, was
recently postulated. This observation prompted the authors
ta investigate some immunologic aspects in a group of patients
with Rett syndrome, a disorder still not completely clarified
but with some points of commonality with infantile autism.
Humoral and cell-mediated immunity were investigated in
20 females with ‘Rett syndrome. Peripheral lymphocyte
subsets revealed a reduced percentage of CD8+ suppressor-
cytotoxic cells in all of the patients with Rett syndrome,
resulting in an increased CD4+/CD8+ ratio. In addition, 15
{75%) of the 20 patients had low levels of natural killer cells,
Soluble interleukin-2 receptor was elevated in the youngest
patients. Antineuronal and antimvelin ganglioside antibodies
were absent, as were antinuclear antibodies, antistriated
muscle antibodies, and antismooth muscle antibodies.
Immunoglobulin fractions and complement were normal for
age in all of the patients.

1.1.78. Annett, M. “The theory of an agnosic right shift gene
in schizophrenia and autism.” Schizophr Res 1999 Oct
19;39(3):177-82.
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Psychology Department, University of lLeicester, UK.
doc@le.ac.uk

The right shift {RS) theory (Annett, M., 1972. The distribution
of manual asymmetry. Br. J. Psychol. 63, 3343-358; Annett, M.,
1985. Left, Right, Hand and Brain: The Right Shift Theory.
Lawrence Erlbaum, Lendon) suggests that the typical pattern
of human cerebral and manual asymmetries depends on a
single gene (RS+) which impairs speech-related cortex of the
right hemisphere. The theory offers solutions to several
puzzles, including the distribution of handedness in families
(Annett, M., 1978. A Single Gene Fxplanation of Right and
Left Ilandedness and Brainedness. Lanchester Polytechnic,
Coventry; Annett, M., 1996, In defense of the right shift theory.
Percept. Motor Skills 82, 115-137), relations between
handedness and cerebral speech laterality (Annett, M., 1975.
Hand preference and the laterality of cerebral speech. Cortex
11, 305-328; Annett, M., Alexander, M.P, 1995, Atypical
cerebral dominance: predictions and tests of the right shift
theory. Neuropsychelogia 34, 1215-1227) and handedness and
dyslexia (Annett, M. et al., 1996. Types of dyslexia and the
shift to dextrality. |. Child Psychol. Psychiatry 37, 167-180). If
Crow’s (Crow, T]. et al,, 1989, Schizophrenia as an anomaly
of development of cerebral asymmetry. A postmortem study
and a proposal concerning the genetic basis of the disease.
Arch. Gen. Psychiatry 46, 1145-1150; Crow, 1.}, 1997, Is
schizophrenia the price that 1 lomo sapiens pays for language?
Schizophr. Res. 28, 127-141) theory that schizephrenia is due
to an anomaly of cerebral dominance is correct, and if the RS
theory 15 correct, schizophrenia could be due to an anomaly
of the R5+ gene. If the RS+ gene were at risk for a mutation
which caused a loss of directional coding, the mutant could
be described as ‘agnosic’ for left and right. Such a gene would
impair either hemisphere at random. When paired with
another RS+ gene, both hemispheres would be impaired in
50% of cases. The other 50% and people in whom the agnosic
gene is paired with an R5-allele (neutral for asymmetry and
not giving hemisphere impairment) would have one
unaffected hemisphere and, thus, normal development.
Quantitative predictions based on the RS genetic theory as
previously developed, plus an agnosic mutant with frequency
required to give schizophrenia in 1% of the population, are
consistent with estimates of concordance for schizophrenia
in relatives. Homozygotes of the agnosic mutant would occur
at about the rate estimated for autism.

1.1.79. Maestrini, E., Lai, C., Mariow, A., Matthcws, N,,
Wallace, 5., Bailey, A, Cook, E.H., Weeks, D.E., Monaco, A.I.
“Serotonin transporter (5-HTT) and gamma-aminobutyric
acid receptor subunit beta3 (GABRB3) gene polymorphisms
are not associated with autism in the IMGSA families. The
International Molecular Genetic Study of Autism
Consortium.” Am ] Med Genet 1999 Oct 15;88(5)492-6.

The Wellcome Trust Centre for Human Genetics, University
of Oxford, Oxford, UK. maestrin®@well.ox.ac.uk.

Previous studies have suggested that the serotonin transporter
(5-HTT} gene and the gamma-aminobutvric acid receptor
subunit beta3 (GABRB3) gene, or other genes in the 15q11-
q13 region, are possibly involved in susceptibility to autism.
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To test this hypothesis we performed an assaciation study on
the collection of families from the International Molecular
Genetic Study of Autism (IMGSA) Consortium, using the
transmission disequilibrium test, Two palymorphisms in the
5-HTT gene {(a functional insertion-deletion polymorphism
in the promoter and a variable number tandem repeat in the
second intron) were examined in 90 families comprising 174
affected individuals. Furthermore, seven microsatellite
markers spanning the 15q11-q13 region were studied in 94
families with 182 affected individuals. No significant evidence
of association or linkage was found at any of the markers
tested, indicating that the 5-HTT and the GABRB3 genes are
unlikely to play a major rele in the aeticlogy of autism in our
family data set.

1.1.80. Alberti, A., Pirrone, P, Elia, M., Waring, R.H., Romano,
C. “Sulphation deficit in “low-functioning” autistic
children: a pilot study.” Biol Psychiatry 1999 Aug 1,46(3):420-
4.

Department of Pediatrics, Qasi Institute for Research on
Mental Retardation and Brain Aging (IRCCS), Troina, Italy.

BACKGROUND: Parents of autistic children and autism
support groups often report that autistic episodes are
exacerbated when the children eat certain foodstuffs such as
dairy products, chocolates, wheat, corn sugar, apples, and
bananas. The hypothesis that autistic behavior might be
related to metabolic dysfunctions has led us to investigate in
a group of “low functioning” autistic children and in an age-
matched contro] group each made up of 20 subjects, the
sulphation capacity available. METHODS: Utitizing the
biochemical characteristics of paracetamol we evaluated by
high performance liquid chromatography, the urine
paracetamol-sulfate/paracetamol-glucuronide (PS/PG) ratio
in all subjects following administration of this drug. RESULTS:
The PS/PG ratio in the group of autistic subjects gave a
significantly lower results than the control group with p <
.00002. CONCLUSIONS: The inability to effectively
metabolize certain compounds particularly phenolic amines,
toxic for the CNS, could exacerbate the wide spectrum of
autistic behavior.

1.1.81. Pedersen, (0.5, Liu, Y., Reichelt, K.I.. “Serotonin
uptake stimulating peptide found in plasma of normal
individuals and in some autistic urines.” | Pepi Res 1999
Jun,53(6)3.641-6.

Research Institute, University of Oslo, Rikshospitalet,
Norway.

We have isolated a tripeptide from normal plasma and autistic
urines which stimulates the uptake of serotonin (5-HT) into
platelets. This peptide was purified by high-performance
liquid chromatography (HPLC) and characterized by
sequenation and mass-spectrometry. Synthetic peptide
showed co-chromatography with the biclogical sample in the
HPLC systems used. Close to 60% of the autistic children
diagnosed using the Diagnostic Statistical Manual III-R had
an increased HPLC peak eluting like this peptide in their
urines compared with controls.
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1.1.82. Taylor, B, Miller, E., Farrington, C.P, Petropoulos,
M.C, Favot-Mavaud, L, Li, J.,, Waight ,P.A. “Autism and
measles, mumps, and rubella vaccine: no epidemiological
evidence for a causal association.” Lancet 1999 Junm
12;353(9169):2026-3.

Department of Community Child Health, Royal Free and
University College Medical School, University College
London, UK.

BACKGROUND: We undertook an epidemiological study to
investigate whether measles, mumps, and rubella (MMR)
vaccine may be causally associated with autism. METHODS:
Children with autism born since 1979 were identified from
special needs/disability registers and special schools in eight
North Thames health districts, UK. Information from clinical
records was linked to immunisation data held on the child
health computing system, We looked for evidence of a change
in trend in incidence or age at diagnosis associated with the
introduction of MMR vaccination to the UK in 1988, Clustering
of onsets within defined postvaccination periods was
investigated by the case-series method. FINDINGS: We
identified 498 cases of autism (261 of core autism, 166 of
atypical autism, and 71 of Asperger’s syndrome). In 293 cases
the diagnosis could be confirmed by the criteria of the
International Classification of Diseases, tenth revision (ICD10:
214 [82%] core autism, 52 [31%] atypical autism, 27 [38%]
Asperger’s syndrome). There was a steady increase in cases
by year of birth with no sudden “step-up” or change in the
trend line after the introduction of MMR vaccination. There
was no difference in age at diagnosis between the cases
vaccinated before or after 18 months of age and those never
vaccinated. There was no temporal association between onset
of autism within 1 or 2 years after vaccination with MMR
(relative incidence compared with control period 0.94 [95%
CI 0.60-1.47] and 1.09 [0.79-1.52]). Developmental regression
was not clustered in the months after vaccination (relative
incidence within 2 months and 4 months after MMR
vaccination0.92 {0.38-2.21] and 1.00 [0.52-1.95]). No significant
temporal clustering for age at onset of parental concern was
seen for cases of core autism or atypical autism with the
exception of a single interval within & months of MMR
vaccination, This appeared to be an artifact related to the
diffieulty of defining precisely the onset of symptoms in this
disorder. INTERPRETATION: Our analyses do not support a
causal association between MMR vaccine and autism. If such
an association occurs, it is so rare that it could not be identified
in this large regional sample.

1.1.83. Riikonen, R., Vanhala, R. “Levels of cerebrospinal
fluid nerve-growth factor differ in infantile autism and Rett
syndrome.” Dev Med Child Newrol 1999 Mar;41(3):148-52.

Department of Child Neurology, Children’s Hospital,
University of Kuopio, Finland. RailiRiikonen@uku.fi.

Autism and Rett syndrome (RS) are both developmental
disorders of unknown origin, Autism is a behaviourally
defined syndrome. RS, which affects girls only, is
characterized by a profound learning disability following early
normal development, with a consistent cluster of clinical



features. Differentiation of RS from infantile autism in the
very early stages of the disorders is not always easy. Both
syndromes still lack discriminative laboratory markers for
accurate diagnosis and differentiation. We decided to compare
the CSF nerve-growth factor (NGF) levels of children with
infantile autism and children with RS using enzyme-linked
immunosorbent assay (ELISA). Our findings of mainly normal
CSF NGF in autism and low to negligible values in RS are in
agreement with the different morphological and
neutochemical findings (brain growth, affected brain areas,
neurotransmitter metabolism) in the twa syndromes. CSF
NGF could be used as a biochemical marker for differentiation
of patients with autism from those with RS,

1.1.84. Insel, LR, O’Brien, D.),, Leckman, J.I' “Oxytacin,
vasopressin, and autism: is there a cannection?” Biol
Psychiatry 1999 Jan 15,45(2):145-57. Publication Ty pes: Review,
Review, Tutorial.

Yerkes Regional Primate Research Center, Emory University,
Atlanta, Georgia 30322, USA.

Autism is a poorly understood developmental disorder
characterized by social impairment, communication deficits,
and compulsive behavior. The authors review evidence from
animal studies demonstrating that the nonapeptides, oxytocin
and vasopressin, have unique effects on the normal expression
of speeies-typical social behavior, communication, and rituals.
Based on this evidence, they hypothesize that an abnormality
in oxytocin or vasepressin neurotransmission may account
for several features of autism. As autism appears to be a
genetic disorder, mutations in the various peptide, peptide
receptor, or lineage-specific developmental genes could lead
to altered oxytocin or vasopressin neurotransmission. Many
of these genes have been cloned and sequenced, and several
palvmorphisms have been identified. Recent gene targeting
studies that alter expression of either the peptides or their
receptors in the rodent brain partially support the autism
hypothesis. While previous experience suggests caution in
hypothesizing a cause or suggesting a treatment for autism,
the available preclinical evidence with oxytocin and
vasopressin recommmends the need for clinical studies using
gene scanning, pharmacological and neurobiological
approaches.

1.1.85. Bolte, E.R. “Autism and Clostridium tetani.” Med
Hypotheses 1998 Aug;51(2):133-44. Publication Types: Review,
Review, Tutorial.

Autism is a severe developmental disability believed to have
multiple eticlogies. This paper outlines the possibility of a
subacute, chronic tetanus infection of the intestinal tract as
the underlving cause for symptoms of autism observed in
some individuals. A significant percentage of individuals with
autism have a history of extensive antibtetic use. Oral
antibiotics significantly disrupt protective intestinal
microbiota, creating a favorable environment for calonization
by opportunistic pathogens. Clostridium tetani is an
ubiquitous anaerobic bacillus that produces a potent
neurotoxin. Intestinal colonization by C. tetani, and
subseyuent neurotoxin release, have been demonstrated in
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laboratory animals which were fed vegetative cells. The vagus
nerve is capable of transporting tetanus neurotoxin (TeNT)
and provides a route of ascent from the intestinal tract to the
CNS. This route by'passes TeNT’s normal preferential binding
sites in the spinal cord, and therefore the symptoms of a
tvpical tetanus infection are not evident. Once in the brain,
TeNT distupts the release of neurotransmitters by the
proteolytic cleavage of svnaptobrevin, a synaptic vesicle
membrane protein. This inhibition of neurotransmitter release
would explain a wide rariety of behavioral deficits apparent
in autism. [.ab animals injected in the brain with TeNT have
exhibited many of these behaviors. Some children with autism
have also shown a significant reduction in stereotyped
behaviors when treated with antimicrobials effective against
intestinal clostridia. When viewed as sequelae to a subacute,
chronic tetanus infection, many of the puzzling abnormalities
of autism have a logical basis. A review of atypical tetanus
cases, and strategies to test the validity of this paper’s
hypothesis, are included.

1.1.86. Duclos, P, Ward, B.J. “Measles vaccines: a review of
adverse events.” Drug Saf 1998 Dec;19(6):435-54. Publication
Types: Review, Review Literature,

Division of Immunisation, Bureau of Infectious Diseases,
Laboratory Centre for Disease Control, Health Canada,
Ottawa, Ontario. duclosp@WHO.CH

A great deal of controversy has recently been generated over
the publication of several articles implicating measles vaccine
inthe induction of Crehn's disease and autism. The publication
of this work has already had a negative impact on measles
vaccine acceptance in the UK., These allegations are
particularly troubling because they arise in the context of
increased use of measles vaccine as global control of measles
nears and the international community considers strategies
for a drive towards eradication. In 1994, the US Institute of
Medicine reviewed the world literature and published a
comprehensive review of adverse events associated with
measles-containing vaccines. Reviewing the literature
published between 1994 and the present day, reveals that there
is considerable new data suggesting that modified gelatin
rather than egg proteins is responsible for most episodes of
anaphylaxis following measles vaccination, New work
weakens the possible links between measles vaccine and
subacute sclerosing panencephalitis and Guillain-Barre
syndrome, but strengthens the rare association of measles-
containing vaccines with post infectious encephalomyelitis.
The alleged associations between measles vaccination and
Crohn’s discase and autism are based upon weak science and
have largely been refuted by a large volume of stronger work.
A review of the data generated in the last 4 years amply
demonstrates the continued efforts of the scientific community
to monitor and understand true measles vaccine-associated
adverse events. The rapidity and clarity of this same
community’s debunking of the spurious associations with
Crohn’s disease and autism suggests that those charged with
vaccination programmes have learned from past mistakes.
During 30 years of worldwide use, measles vaceination has
proven to be one of the safest and most successful health
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interventions in the history of mankind. It is not a ‘perfect’
vaccine, but the benefits of measles vaccination far outweigh
the risks even in countries with low incidence of measles and
high rates of measles vaccine coverage.

1.1.87. Dawson, G., Meltzoff, A.N., Osterling, |.. Rinaldi, |.
“Neuropsychological correlates of early symptoms of
autism.” Child Dep 1998 Oct68(5):1276-85,

Department of Psychology, University of Washington, Seattle
98195, USA.

Both the medial temporal lobe and dorsolateral prefrontal
cortex have been implicated in autism. In the present study,
performance on two neuropsychological tasks —one tapping
the medial temporal lobe and related limbic structures, and
another tapping the dorsolateral prefrontal cortex—was
examined in relation to performance on tasks assessing
autistic symptoms in yvoung children with autism, and
developmentally matched groups of children with Down
syndrome or typical development. Autistic symptoms
included orienting to social stimuli, immediate and deferred
motor imitation, shared attention, responses to emotional
stimuli, and symbolic plav. Compared with children with
Down syndrome and typically developing children, children
with autism performed significantly worse on both the medial
tem poral lobe and dorsolateral prefrontal tasks, and on tasks
assessing svmptoms domains. For children with autism, the
severity of autistic symptoms was strongly and consistently
correlated with performance on the medial temporal lobe task,
but not the dorsolateral prefrontal task. The hypothesis that
autism is related to dysfunction of the medial temporal lobe
and related limbic structures, such as the orbital prefrontal
cortex, is discussed.

1.1.88. Smalley, SL. “Autism and tuberous sclerosis.” |
Autism Dev Disord 1998 Oct;28(5):407-14. Publication Types:
Review, Review, Tutorial.

Department of Psychiatry, University of California-Los
Angeles-School of Medicine 90024, USA.

Autism and pervasive developmental disorders (PDD) are
common in tubercus sclerosis (TSC). The frequency of autism
is about 25%, with 40-45% of TSC cases meeting criteria for
autism or PDD. Ameng autistic populations, the frequency
of TSC is 1-4% and perhaps as high as 8-14% among the
subgroup of autistic individuals with a seizure disorder.
Mental retardation {MR) and seizures, particularly infantile
spasms, are significant risk factors in the development of
autism/PDD in TSC; however, neither are sufficient or
necessary for the development of these behaviors. The
mechanism underlying the association of autism and TSC is
as yet unclear but clinical features and neuroimaging
investigations suggest that an abnormal T5C gene may
directly influence the development of autism rather than it
being a secondary effect of scizures or MR. The presence of
autism/PDD may arise if the TSC gene mutations cccur at
critical stages of neural development in neural tissue of brain
regions critical in the development of autism.

ETICLOGY - Medical

26

1.1.89. Fischer, KM. “Expanded (CAG)n, {CGG)n and
(GAA)n trinucleotide repeat microsatellites, and mutant
purine synthesis and pigmentation genes cause
schizophrenia and autism.” Med lHypotheses 1998
Sep;51(3):223-33. Publication Types: Review, Review, Tutorial.

Unstable (CAG)n trinucleotide repeat microsatellites are
hypothesized to cause schizophrenia. The (CAG)n
microsatellite of dominant spinal cerebellar ataxia type 1
{SCA1)is a candidate schizophrenia gene. Autism results from
expansions of (CGGIn and (GAA)n trinucleotide repeat
stretches at fragile X syndrome (FRAXA), and the recessive
Friedreich’s ataxia {(FA). Dominant ataxia genes may cause
schizophrenia and recessive ataxia genes may cause autism.
Syndromes with autism show purine synthesis defects (PSDs)
and/or pigmentation defects (PDs). Autism is caused by very
lengthy expansions of (CAG)n, {CGG)n and (GAA)N repeats,
while schizophrenia results from much smaller (CAG)n and
(CGG)n repeat expansions.

1.1.90. Milier, M.T, Stromland, K., Gillberg, C., Johansson,
M., Nilsson, E.W. “The puzzle of autism: an ophthalmologic
contribution,” Trans Am Ophthalmel Soc 1998;26:369-85;
discussion 385-7.

University of Illinois at Chicago, Department of
Ophthaimology, USA.

PURPOSE: A previous study of 86 thalidomide-affected
subjects with ophthalmic manifestations revealed the
unexpected finding of autism in 4 of the 5 severely retarded
individuals. The subjects had anomalies associated with an
early gestational effect of thalidomide, including facial nerve
palsy and incomitant strabismus. Because autism has been
observed in a few cases of Mobius sequence (Mobius
syndrome), a condition characterized by involvement of the
sixth and seventh cranial nerves, the similarity to early
thalidomide embryopathy suggested a relation between
cranial nerve involvement and autism. The present study was
undertaken to further evaluate the association of autism with
patients manifesting findings of Mobius syndrome.
METHODS: A prospective study of 25 Swedish patients with
Mobius sequence was conducted. The patients had a complete
multidisciplinary evaluation, including ophthalmologic and
psychiatric examinations and standard testing for autism.
Findings associated with autism were compared with the
dcular and svstemic anomalies of the 4 thalidomide-affected
subjects. RESULTS: In the Mobius group 6 patients had
autism, achieving the criteria for autism according to all the
diagnostic manuals that were used. One patient showed
autistic-like conditions meeting fewer numbers of the criteria.
A few were too young to be meeting evaluated. Incomitant
strabismus ranging from primary abduction defects alone to
a horizontal gaze paresis pattern was noted in these patients,
in addition to characteristic findings of seventh nerve paresis.
Aberrant lacrimation was observed in many cases, especially
often associated with autism. CONCLUSION: The common
group of anomalies noted in both cases of thalidomide
embryopathy and Mobius sequence suggests that brain-stem
damage probably early in embryogenesis can sometimes be
associated with autism.
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1.2.1. Goldman, LR, Koduru, 5. “Chemicals in the
environment and developmental toxicity to children: a
public health and policy perspective.” Luviron [lealth
Perspect 2000 Jum 108 Suppl 3:443-8.

School of Hygiene and Public Health, The Johns Hopkins
University, Baltimore, Maryland, USA. lgoldman@jhsph.edu.

There are numerous pesticides and toxic chemicals in the
environment that have yet to be evaluated for potential to
cause developmental neurotoxicity. Recent legislation and
testing initiatives provide an impetus to generating more
information about potential hazards to children. Tn the United
States, the 1996 Food Quality Pratection Act (FQPA) required
the LL.5. Environmental Protection Agency (U5, EPA)Y to make
a finding that a pesticide food use is safe for children. In
addition, the law requires U.5. EPA to incorporate an
additional 10-feld factor in risk assessments for pesticide
residue tolerances to take into account the special sensitivities
of infants and children as well as incomplete data with respect
to toxicity and exposures, The potential of chemicals in food
and drinking water to canse endocrine disruption will atse be
examined via the Endocrine Disruptor Screening and lesting
Program required by the FQPA and the 1996 Safe Drinking
Water Act. In addition, a new voluntary chemical information
program will provide screening-level information for the some
2,800 high-volume chemicals in commuerce in the United States.
These initiatives will need to be accompanied by research
focused on developmental toxicity for children, including
developmental disabilities. Developmental disabilities exact
a large toll on children’s health in the United States. Three
major developmental disabilities —autism, cerebral palsy, and
severe mental retardation—each affect substantial numbers
of children. We know very little about the eticlogy of these
conditions. A number of priority areas for research are
suggested, including a large environmental prospective study
of developmental neurotoxicity.

1.2.2. London, F.A. “The environment as an etiologic factor
in autism: a new direction for research.” Environ Health
Perspect 2000 fun,; 108 Suppl 3:401-4. Publication Types: Review,
Review, Tutorial.

The National Alliance for Autism Research, Princeton, New
Jersev, USA; University of Medicine and Dentistry of New
Jersey, New Brunswick, New Jersey, USA. naar@naar.org

Autism is one of a group of developmental disorders that
have devastating lifelong effects on its victims. Despite the
severity of the disease and the fact that it is relatively common
(15 in 10,000, there is still little understanding of its etiology.
Although believed to be highly genetic, no abnormal genes
have been found. Recent findings in autism and in related
disorders point to the possibility that the disease is caused
by a gene-environment interaction. Epidemiologic studies
indicate that the number of cases of autism is increasing
dramatically cach year. It is not clear whether this is due to a
real increase in the discase or whether this is an artifact of
ascertainment. A new theory regarding the etiology of autism
suggests that 1t may be a disease of very carly fetal
development {approximately day 20-24 of gestation). This
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theory has initiated new lines of investigation into
developmental genes. Lnvironmental exposures during
pregnancy could cause or contribute to autism based on the
neurobiology of thase genes.

1.2.3. Weiss, B, Landrigan, PJ. “The developing brain and
the environment; an introduction.” Environ Health Perspect
2000 Jur; 108 Suppl 3:373-4.

Department of Environmental Medicine, University of
Rachester School of Medicine and ‘Dentistry, Rochester, New
York, LISA.

mental retardation: timing and thresholds; {italic)b(/italic))
endocrine dysfunction and developmental disabilities: dose
and target implications; (italicjc(/italic)} attention-deficit
disorder-ADHD and learning disabilities; and (italic)d(/italic}}
new horizons: extending the boundaries. Support for the
Rochester conference came from both public and private
sources, The National Institute of Environmental Health
Sciences (NIELS), the National Institute of Child Health and
thuman Development, and the EPA represented the federal
government. The conference also received grants from several
foundations: the Jennifer Altman Foundation, the Heinz
Family Foundation, the National Alliance for Autism
Research, the Violence Rescarch Foundation, the Wacker
Foundation, and the Winslow Foundation. The second of these
corferences helped launch a new Center for Children’s Health
and the Fnvironment at the Mount Sinai School of Medicine.
It was held in New York City on 24-25 May 1999, and was
convened specifically to consider the intersection between
neurcdevelopmental impairment, environmental chemicals,
and prevention. Over 300 health scientists, pediatricians, and
public health professionals examined the growing body of
evidence linking environmental toxins to neurobehavioral
disorders. The conference title was Environmental Influences
on Children: Brain, Development, and Behavior. The
conference began by reviewing well-known examples of
deleterious effects of environmental chemicals, including lead
and PCBs, on children’s brains. The conferees then considered
the potential impact of environmental chemicals on
neurological disorders with particular focus on ADHD,
autism, and Parkinson’s disease. The inclusion of Parkinson's
disease was intended to signal the notion that exposures in
early life may have an influence on the evolution of
neurological disease in later life. Support for the Mount Sinai
conference came from the Superfund Basic Research Program
(NIEHS); The Pew Charitable Trusts; the Institute for Health
and the Environment at the University of Albany School of
Public Health; the Agency for Toxic Substances and Disease
Research (ATSDR); the Ambulatory Pediatric Association;
Myron A. Mehlman, PhD; the National Center for
Environmental Assessment (EPA); the National Center for
Environmental Health {CDC); the National Institute of Child
Health and Human Development; the Office of Children's
Health Protection (EPA); Physicians for Social Responsibility;
The New York Academy of Medicine; The New York
Community Trust; and the Wallace Genetic Foundation. The
impact of environmental toxins on children’s health has
become a topic of major concern in the federal government.
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Fight new research centers in children’s environmental health
have been established in the past 2 years with joint funding
from EPA and NIEHS. Clinical units that specialize in the
treatment of children with environmentally induced illness
have been developed across the nation with grant support
from ATSDR. The American Academy of Pediatrics has just
published its (italicyHandbook of Pediatric Environmental
Health (fitalic)((italic)1 7(/italic)), the “Green Book,” which is
available to pediatricians throughout the Americas. Children’s
environmental health has climbed to a critical position as we
launch the new millennium. This monegraph marks a
significant milestone in the evelution of this emerging
discipline.

1.2.4. Landau, E.C., Cicchetti, DV, Klin, A., Volkmar, FR.
“Season of birth in autism: a fiction revisited.” | Autism
Dev Disord 1999 Oct;29(5):385-93.

Bar llan University, Ramat Gan, Israel.

Variations of season of birth among autistic individuals were
studied. The replicability of previously reported increases in
birth rates in the months of March and August were examined
in groups of individuals with autism or mental retardation
{the comparison group). The sample was obtained from the
Yale Child Study Center Developmental Disabilities Clinic
and from the DSM-IV Autism/PDD field trial. Data were
analyzed by applying the Jonckheere test of ardinal trend and
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the chi-square test, with Yates correction factor. With respect
to March and August births, and with calculations based on
the beginning and middle of the month, no significant seasonal
effect was observed. Samples were subcategorized into verbal
and mute groups, and again results failed to support the
seasonality hypothesis.

1.2.5. Maestro, 5., Casella, C., Milone, A., Muratori, F., Palacio-
Espasa, F. “Study of the onset of autism through home
movies.” Psychopatholagy 1898 Nov-Dec;32(6):292-300,

[RCCS Stella Maris, University of Pisa, ltaly.

The authors describe the natural history and the beginning of
pervasive developmental disorders (PDD) by the observation
of home movies. The sample is composed of 26 children aged
18 months to 5 or & years at the first consultation. The
methodology used in the observation of hame movies includes:
(1) application of the ERC-A-N scale for recognizing the
precocious symptoms of autism; (2) analysis of the coming
out and coming off of social, emotional and cognitive
competences. The authors, starting from the analysis of these
data, describe three kinds of onset and courses of PDL):;
progressive, regressive and fluctuating. The authors present
some conclusive considerations on the different age of 'DL}
onset in home movies, in anamnestic reconstruction and in
recal] for diagnosis,
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1.3.1. Wilcox, J.A., Tsuang, M1, Schnurr, T., Baida-Fragoso,
N. “Case-control family study of lesser variant traits in
autism.” Neuropsychobiology. 200347 (4)171-7.

Department of Psychiatry, Texas Tech University Health
Sciences Center, 4800 Alberta Avenue, El Paso, 1X 79905, USA.
james. wilcox@ttuhse.edu

Family data were obtained from the relatives of 30 autistic
patients, 30 patients with other pervasive developmental
disarder and 30 healthy controls. Detailed interviewing was
conducted to document any evidence of psychiatric illness of
the family members of these probands. Anxiety disorders and
obsessive-compulsive illness stood out as being closely
associated with having autistic individuals in the family. The
findings suggest that autism is a spectrum disorder that may
be associated with anxiety and obsessive-compulsive illness.
This type of association is consistent with a polygenic
threshold effect for this group of conditions.

1.3.2. Nurmi, E.L,, Dowd, M., Tadevosyan-Leyfer, (3., Haines,
J.L., Folstein, S.E., Sutcliffe, ].S. “Exploratory subselling of
autism families based on savant skills improves evidence
of genetic linkage to 15q11-q13.” | Am Acad Child Adolesc
Psychiatry. 2003 Jul,42(7):856-63,

Medical Scientist Training Program, Vanderbilt University,
Nashville, TN 37232-0615, USA.

OBJLCTIVE: Autism displays a remarkably high heritability
but a complex genetic etivlogy. One approach to identifying
susceptibility loci under these conditions is to define more
homogeneous subsets of families on the basis of genetically
relevant phenctypicor biological characteristics that vary from
case to case. METHOD: The authors performed a principal
components analysis, using items from the Autism Diagnostic
Interview, which resulted in six clusters of variables, five of
which showed significant sib-sib correlation. The utility of
these phenotypic subsets was tested in an exploratory genetic
analysis of the autism candidate region on chromosome 15q17-
q13. RESULTS: When the Collaborative Linkage Study of
Autism sample was divided, on the basis of mean proband
score for the “savant skills” cluster, the heterogencity
logarithm of the odds under a recessive model at D155511,
within the GABRB3J gene, increased from 0.6 to 2.6 in the
subset of families in which probands had greater savant skills.
CONCLUSIONS: These data are consistent with the genetic
contribution of a 15q locus to autistn susceptibility in a subset
of affected individuals exhibiting savant skills. Similar types
of skills have been noted in individuals with Prader-Willi
syndrome, which results from deletions of this chromosomal
region.

1.3.3. Kaminen, N., Hannula-Jouppi, K., Kestila, M., Lahermo,
P, Muller, K., Kaaranen, M., Myllvluoma, B., Voutilainen, A.,
Lyytinen, H., Nopola-Hemmi, |., Kere, ]. “A genome scan
for developmental dyslexia confirms linkage to
chromosome 2p11 and suggests a new locus on 7q32.” | Med
Genet. 2003 May,40(5):340-5.

Department of Medical Genetics, Biomedicum, University of
Helsinki, Finland.
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Developmental dyslexia is a distinct learning disability with
unexpected difficulty in leaming to read despite adequate
intelligence, education, and envirenment, and normal senses,
The genetic aetiology of dyslexia is heterogeneous and loci
on chromosomes 2, 3,6, 15, and 18 have been repeatedly linked
to it. We have conducted a genome scan with 376 markers in
11 families with 38 dyslexic subjects ascertained in Finland,
Linkage of dyslexia to the vicinity of DYX3 on 2p was
confirmed with a non-parametric linkage (NPL) score of 2.55
and a lod score of 3.01 for a dominant model, and a novel
locus on 7g32 close to the SPCHT locus was suggested with
an NPL score of 2.77. The SPCH1 locus has previously been
linked with a severe speech and language disorder and autism,
and a mutation in exon 14 of the FOXP2 gene on 7q32 has
been identificd in one large pedigree. Because the language
disorder associated with the SPCH1 locus has some overlap
with the language deficits observed in dyslexia, we sequenced
the coding region of FOXP2 as a candidate gene for our
observed linkage in six dyslexic subjects. No mutations were
identified. We conclude that DYX3 appears to be important
for dyslexia susceptibility in many Finnish families, and a
suggested linkage of dvslexia to chromosome 7q32 will need
verification in other data sets.

1.3.4. Gallagher, L., Becker, K., Kearney, G, Dunlop, A,
Stallings, R., Green, A, Fitzgerald, M., Gill, M. “Brief report:
A case of autism associated with del(2)(q32.1q32.2) or
(q32.2q32.3).” I Autism Dev [iserd. 2003 Feb;33(1):105-8.

Department of Psychiatry, Irinity College, Dublin, Republic
of Ireland. lgallagh@tcd.ic

Autism is a neurodevelopmental disorder presenting in the
first 3 years of life. Deficits oecur in the three core areas of
communication, soctal interaction, and behavior. The causes
of autism are unknown, but chinical genetic studies show
strong evidence in favor of a genctic etiology. Molecular
genetic studies report some association with candidate gencs,
and candidate regions have emerged from several genome-
wide linkage studies. Here we report a clinical case of autism
with a deletion on chromosome 2 in a young male with high-
functioning autism. The deletion seems to correspond with
regions emerging from linkage studies. We propose this as a
possible candidate regien in the search for autism genes.

1.3.5. Ogdie, M.N,, Macphie, LL., Minassian, 5.L., Yang, M.,
Fisher, S.E., Francks, C., Cantor, R.M., McCracken, ].T,
McGough, J.J., Nelson, 5.F., Monaco, A.P, Smalley, S.L.
“extended sample: suggestive linkage on 17p11."" Am | Hum
Genet. 2003 May;72(5):1268-79. Fpub 2003 Apr 08.

Department of Human Genetics, University of California, Los
Angeles, Los Angeles, CA, USA.

Attention-deficit/hyperactivity disorder {ADHD [MIM
143465]} is a common, highly heritable neurobehavioral
disorder of childhood onset, characterized by hyperactivity,
impulsivity, and/or inattention. As part of an ongoping study
of the genetic etiology of ADHD, we have performed a
genomewide linkage scan in 204 nuclear families comprising
%53 individuals and 270 affected sibling pairs (ASPs).
Previously, we reported genemewide linkage analysis-of a
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“first wave” of these families composed of 126 ASPs. A follow-
up investigation of one region on 16p yielded significant
linkage in an extended sample. The current study extends
the original sample of 126 ASFs to 270 ASPs and provides
linkage analyses of the entire sample, using polymorphic
microsatellite markers that define an approximately 10-cM
map actoss the genome. Maximum [.OD score (MLS) analysis
tdentificd suggestive linkage for 17p11 {(ML5=2.98) and four
nominal regions with MLS values »1.0, including 5p13, 6q14,
11925, and 20q13. These data, taken together with the fine
mapping on 16p13, suggest two regions as highly likely to
harbor risk genes for ADHI): 16p13 and 17p11. Interestingly,
both regions, as well as 5p13, have been highlighted in
genomewide scans for autism.

1.3.6. Bakker, 5.C, van der Meulen, E.M., Buitelaar, LK,
Sandkuijl, L.A., Pauls, D.L., Monsuut, A}, van 't Slot, R,,
Minderaa, R.B,, Gunning, W.B., ’earson, L., Sinke, R.]. #A
whole-genome scan in 164 Dutch sib pairs with attention-
deficit/hyperactivity disorder: suggestive evidence for
linkage on chromosomes 7p and 15q.” Am | Hum Genet. 2003
May;72(5):1251-60. Fpuk 2003 Apr 04.

Department of Medical Genetics, University Medical Center
Utrecht, Utrecht, The Netherlands. s.c.bakker@med.uu.nl

A genomc scan was performed on 164 Dutch affected sib pairs
{ASPs) with attention-deficit/hyperactivity disorder (ADHD).
All subjects were white and of Dutch descent and were
phenatyped according to criteria set out in the Diagnostic and
Statistical Manual Of Mental Disorders, 4th edition. Initially,
a narrow phenotype was defined, in which all the sib pairs
met the full ADHD criteria (117 ASPs). In a broad phenotype,
additional sib pairs were included, in which one child had an
autistic-spectrum disorder but also met the full ADHD criteria
{164 ASPs). A set of 402 polymorphie microsatellite markers
with an average intermarker distance of 10 cM was genotyped
and analyzed using the Mapmaker/sibs program. Regions
with multipoint maximum likelihood scores {(MLSs) »1.5 in
both phenotypes were fine mapped with additional markers.
This genome scan indicated several regions of interest, two
of which showed suggestive evidence for linkage. The most
promising chromosome region was located at 15q, with an
MLS of 3.54 under the broad phenotype definition. This region
was previously implicated in reading disability and autism.
In addition, MI.Ss of 3.04 and 2.05 were found for chromosome
regions 7p and 9q in the narrow phenotype. Except for a region
on chromasome 5, no overlap was found with regions
mentioned in the only other independent genome scan in
ADHD reported to date.

1.3.7. Jamain, 5., Quach, H., Betancur, C., Rastam, M.,
Colineaux, C., Gillberg, 1.C., Saderstrom, H., Giros, B.,
Leboyer, M., Gillberg, C, Bourgeron, T. “Mutations of the
X-linked genes encoding neuroligins NLGN3 and NLGN4
are associated with autism.” Paris Awtism Research
International Sibpair Study, Nat Genet. 2003 May;34(1):27-9.

Laboratoire de Genetique Humaine et Fonctions Cognitives,
Universite Paris 7, Institut National de 1a Sante et la Recherche
Medicale EQ021, 75015 Paris, France.
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Many studies have supported a genetic etiology for autism.
Here we report mutations in two X-linked genes encoding
neuroligins NLGN3 and NLGN4 in siblings with autism-
spectrum diserders. These mutations affect cell-adhesion
molecules localized at the synapse and suggest that a defect
of synaptogenesis may predispose to autism.

1.3.8. Arbelle, 5, Benjamin, J., Golin, M., Kremer, I, Belmaker,
R.H., Ebstein, R.P. “Relation of shyness in grade school
children to the genotype for the long form of the serotonin
transporter promoter region polymorphism.” Am |
Psychiatry. 2003 Apr;160(4):671-6.

Unit for Child Psychiatry, Soroka Hospital, Beer Sheva, Israel,

OBJECTIVE: Studies have shown that genetic factors are
significant in predisposing individuals to shyness and social
phobia. Toward further elucidating the genetic structure of
shymess, the authors examined four functional polymorphisms
that make biological sense for contributing to the development
of this phenotype: serotonin transporter promoter region 44
base pair insertion/deletion (5-HTTLPR), dopamine D{4)
receptor exon Il repeat (DRD4), catechol O-methyltransferase
(COMT), and monoamine oxidase A promoter region repeat
(MAG(A)). METHOD: The authors assessed shyness after
recruitment of a nonclinical sample (N=118, unscreened
second-grade children) using a composite scale derived from
questionnaires administered to the children, parents, and
teachers. DNA from buccal smears successfully obtained from
98 children was genatyped by polvmerase chain reaction
methods for the 5-HTTLPR, DRD4, COMT, and MAO(A)
polymorphisms. RESULTS: Significant correlations were
observed for parents’, teachers’, and children’s ratings of
shyness, and Cronbach’s alpha reliability was high for all three
scales. A significant association was abserved between the
long 5-HTTLPR polymorphism and shyness, both by the
functional classification of Lesch as well as by consideration
of all three genotypes. No significant association was
cbserved for the DRD4, COMT, or MAO (A) polymorphisms.
CONCLUSIONS: This study provisionally identifies a
common genetic polymoerphism, 5-HTTLPR, that moestly
(effect size=7%) contributed to greater shyness scores in a
nonclinical group of second-grade students. These first
findings may be relevant to previous reports that have shown
an association between the 5-HTTLPR long form and
obsessive-compulsive disorder and autism.

1.3.9. Keller, K., Williams, C., Wharton, P, Paulk, M., Bent-
Williams, A., Gray, B., Ward, A, Stalker, H., Wallace, M.,
Carter, R., Zori, R. "Routine cytogenetic and FISH studies
for 17p11/15q11 duplications and subtelomeric
rearrangement studies in children with autism spectrum
disorders.” Am | Med Genet. 2003 Mar 1,117A(2):105-11.

Raymond C Philips Unit, Division of Genetics, Department
of Pediatrics, University of Florida, Gainesville, Florida 32610-
0296, USA,

To assess the frequency of cytogenetic abnormalities in
children with autism spectrum disorders {ASDs), routine G-
banded cytogenetic analyses and FISH studies to rule out



15gq11.2 and 17p11.2 duplications were performed on 49
children with ASDs. Blood samples were further studied using
a complete set of subtelomeric FISH probes. Routine
chromosome study showed that one child had a small
duplication of chromosome 5: 46,XY,dup(5)(p714.2p?15.1).
Another child had an interstitial duplication of the Prader-
Willi and Angelman syndrome critical region of chromosome
15, detected by FISH analysis. The detection of these two cases
underscores the importance of obtaining routine chromosome
and 15q11-q13 FISH analyses in children with ASDs. No
instance of 17p11.2 duplication was observed. Subtelomeric
analysis did not reveal abnormalities in any of the subjects.
Copyright 2003 Wiley-Liss, Inc.

1.3.10, Shao, Y., Cuccaro, M.L.,, Hauser, E.R., Raiford, K.L,,
Menold, M.M., Wolpert, CM,, Ravan, 5.A., Elston, L., Deccna,
K., Donnelly, 5.I., Abramson, R.K., Wright, HH., DeLong,
G.R., Gilbert, ].R., Pericak-Vance, M.A. “Fine mapping of
autistic disorder to chromesome 15q11-q13 by use of
phenotypic subtypes.”Am ] Hlum Genet. 2003 Mar;72(3):539-
48. Epub 2003 Teb 03.

Duke University Medical Center, Durham, NC 27714, USA.

Autistic disorder {AutD) is a complex genetic disease.
Available evidence suggests that several genes contribute to
the underlying genetic risk for the development of AutD.
However, both etiologic heterogeneity and genetic
heterogeneity confound the discovery of AutD-susceptibility
genes, Chromosome 15q11-q13 has been identified as a strong
candidate region on the basis of both the frequent occurrence
of chromosomal abnormalities in that region and numerous
suggestive linkage and association findings. Ordered-subset
analysis {OSA) is a novel statistical method to identify a
homogeneous subset of families that contribute to overall
linkage at a given chromosomal location and thus to
potentially help in the fine mapping and localization of the
susceptibility gene within a chromosomal area. For the present
analysis, a factor that represents insistence on sameness (15)—
derived from a principal-component factor analysis using data
on 221 patients with AutD from the repetitive behaviors/
stereotyped patterns domain in the Autism Diagnostic
Interview-Revised —was used as a covariate in OSA. Analysis
of families sharing high scores on the IS factor increased
linkage evidence for the 15q11-q13 region, at the GABRB3
locus, from a LOD score of 1.45 to a LOD score of 4.71. These
results narrow our region of interest on chromosome 15 to an
area surrounding the gamma-aminobutyric acid-receptor
subunit genes, in AutD, and support the hypothesis that the
analysis of phenotypic homogeneous subtypes may be a
powerful tool for the mapping of disease-susceptibility genes
in complex traits.

1.3.11. Smith, M., Woodroiffe, A., Smith, R., Holguin, 5.,
Martinez, ], Filipek, A, Modahl, C., Moore, B., Bocian, ME.,
Mays, L., Laulhere, T, Fiodman, P, Spence M,A. “Molecular
genetic delineation of a deletion of chromosome 13q12—
»q13 in a patient with autism and auditory processing
deficits.” Cytogenet Genome Res. 2002;98(4):233-9.
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Department of Pediatrics, Medical Science I, Reom 237, CCM,
University of California-Irvine, Irvine, CA 92697, USA.
dmsmith@uci.edu

In a sporadic case of autism and language deficit duc to
auditory processing defects, molecular genetic studies
revealed that a chromosomal deletion oceurred in the 13q12—
>q13 region. No chromosome abnormalities were detected in
the parents. We determined that the deletion occurred on the
paternally derived chromosome 13. There are two previous
reports of chromosome 13 abnormalities in patients with
autism. The deletion in the subject described in this paper
maps between the twe chromosome 13 linkage peaks
described by Bradford et al. (20011) in studies of subjects with
autism and language deficits. The 9-Mb region deleted in the
patient described here contains at Jeast four genes that are
expressed in brain and that piay a role in brain development.
They are NBEA, MAB21L1, DCAMKL1 and MADH9. These
genes therefore represent candidate gencs for autism and
specific language deficits.

1.3.12. Dawson, G.,, Webb, S, Schellenberg, G.D., Dager, 5.,
Friedman, 5., Avlward, I, Richards, T. “Defining the broader
phenotype of autism: genetic, brain, and behavioral
perspectives_” Dev Psychnpathol 2002 Summer;14(31:551-611.
Publication Types: Review, Review, Academic.

Center of Human Development and Disability, University of
Washington, Seattle 98195, USA.

Achieving progress in understanding the cause, nature, and
treatment of autism requires an integration of concepts,
approaches, and empirical findings from genetic, cognitive
neuroscience, animal, and clinical studies. The need for such
integration has been a fundamental tenet of the discipline of
developmental psychopathology from its inception. It is likely
that the discovery of autism susceptibility genes will depend
on the development of dimensional measures of broader
phenotype autism traits. It is argued that knowledge of the
cognitive neuroscience of social and language behavior will
provide a useful framework for defining such measures. In
this article, the current state of knowledge of the cognitive
neuroscience of social and language impairments in autism
is reviewed. Following from this, six candidate broader
phenotype autism traits are proposed: (a) face processing,
including structural encoding of facial features and face
movements, such as eye gaze; (b) social affiliation or
sensitivity to social reward, pertaining to the social
motivational impairments foundin autism; (c) motor imitation
ability, particularly imitation of body actions; {d) memory,
specifically those aspects of memory mediated by the medial
temporal lobe-prefrontal circuits; {e) executive function,
especially planning and flexibility; and (f} Language ability,
particularly those aspects of language that overlap with
specific language impairment, namely, phonological
processing.

1.3.13. Hallmayer, ], Glasson, E ], Bower, C, Petterson, B,

Croen, L., Grether, ]., Risch, N. “On the twin risk in autism.”
Am | Hum Genet 2002 Oct71(4):341-6
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Department of Psychiatry and Behavioral Sciences, Stanford
University School of Medicine, Palo Alto, CA, 94304, USA.,
joachimh@stanford.edu

Autism 15 considered by many to be the most strongly
genetically influenced multifactorial childhood psychiatric
disorder. In the absence of any known gene or genes, the main
support for this is derived from family and twin studies. Two
recent studies (Greenberg et al. 2001; Betancur et al. 2002)
suggested that the twinning process itself is an important
risk factor in the development of autism. If true, this would
have major consequences for the interpretation of twin studies.
Both studies compared the number of affected twin pairs
among affected sib pairs to expected values in two separate
samples of multiplex families and reported a substantial and
significant excess of twin pairs. Using data from our
epidemiological study in Western Australia, we investigated
the possibility of an increased rate of autism in twins. All
children born between 1980 and 1995 with autism, Asperger
syndrome, or pervasive developmental disorder not otherwise
specified (PDD-NOS) were ascertained. Of the 465 children
with a diagnosis, 14 were twin births {rate 30.0/1,000)
compared to 9,640 children of multiple births out of a total of
386,637 births in Western Australia between 1980 and 1995
{twin rate weighted to number of children with autism or PDD
per year 26.3/1,000). These data clearly do not support
twinning as a substantial risk factor in the etinlogy of autism.
We demonstrate that the high proportion of twins found in
affected-sib-pair studies can be adequately explained by the
high ratio of concordance rates in monozygotic (M7) twins
versus siblings and the distribution of family size in the
population studied. Our results are in agreement with those
of two similar studies by Croen et al. (2002) in California and
Hultman et at. (2002) in Sweden.

1.3.14. Lamb, }J.A,, Parr, | R, Bailey, A.],, Monaco, A.P.
“Autism: in search of susceptibility genes.” Newromolecular
Med 2002;2(1):11-28. Publication Types: Review, Review,
Academic.

Wellcome Trust Centre for Human Genetics, Headington,
Oxford, UK.

Autism is a ncurodevelopmental disorder of unknown
etiology. There is convincing data for the involvement of
genetic factors in the development of autism, and the absence
of any consistent evidence for an environmental,
neurcanatomical, or biochemical cause has led to an increasing
number of genetic studies to determine the basis of this
complex disorder. The resuits of recent genctic linkage and
candidate gene studies are reviewed in relation to the
challenge of clinical and genetic heterogeneity, and prospects
for the future of genetic research in autism are considered,

1.3.15. Vincent, ].B,, Petck, E., Thevarkunnel, 5., Kolozsvari,
D., Cheung, J., Patel, M., Scherer, S.W. "The RAY1/ST7 tumor-
suppressor locus on chromosome 7931 represents a complex
multi-transeript system.” Gemomics 2002 Sep;80(3):283-94

Department of Genetics and Genomic Biology, The Haspital
for Sick Children, Toronto, M5G 1X8, Canada.
jvincent@genet.sickkids.on.ca

ETIOLOGY - Cenetics

36

We recently identified a novel gene, RAY1 (FAM4AT1}, which
spans a translocation breakpoint at 7q31 in a patient with
autism. this gene has more recently been reported to be a
suppressor of tumorigenicity, ST7, although controversy
surrounds this observation because subsequent reports have
failed to corroborate these findings. Our further analysis of
this locus reveals that it is composed of a multigene system
that includes two noncoding sense strand genes (ST7O0T3 and
ST70T4) that overlap with many alternative forms of the
coding RAY1/5T? transcript, and two noncoding genes on the
antisense strand (ST70T1 and ST707T2). RAY1/S17 was
determined to have at least three different 5' exons with
alternative start codons, one of which seems to be used almost
exclusively in the brain. We have also identified a third
atternative 3' end of RAY1/ST7 that uses exons from ST7OT3.
S170T3 spans from intron 10 to exon 14 of RAY1/ST7 and
includes several exons. 517014 has at least seven exons and
is transcribed on the sense strand between RAY1/ST7 exon 1
and a tropomyosin-like sequence, TPM3I.2. ST70T1 overlaps
with the RAY1/ST7 exon 1 and promoter. STZQT?2 spans from
RAY1/ST7 intron 9 to intron 1, and has multiple isoforms. We
screened the exons of RAY1/ST7 and ST70T1-3 for sequence
variants in 90 unrelated autism probands and jdentified
several rare variants, including a Ile361Val substitution.
Although thesc variants were not observed in a control
population, it is unclear whether they contribute to the autistic
phenotype. We postulate that the apparent noncoding genes
at the RAY1/5T7 lacus may be regulatory RNAs. The RAY1/
ST7 may generate at least 18 possible isoforms, with many
more arising if other sense-strand exons from ST?QT3 and
ST7 OT4 are used in a selective and passibly tissue-specific
manner.

1.3.16. Stromland, K., Philipson, I., Andersson Gronlund, M.
“Offspring of male and female parents with thalidomide
embryopathy: birth defects and functional anomalies.”
Teratology 2002 Sep;66(35:115-21.

Institute of Clinical Neuroscience, Ophthalmology Section,
University of Goteborg, Goteborg, Sweden.
kerstin.stromland@oft.gu.se

BACKGROUND: The aim of the study was to evaluate
congenital malformations and functional anomalies in the
offspring of Swedish parents with thalidomide embryopathy
(TE). METHODS: Sixty-four children (29 girls, 35 bays) with
ages ranging from 0-18 years, bomn to 34 Swedish parents (14
womeri, 20 men) with TE, were studied. Data on
malformations and dysfunction were collected from medical
records at maternity and child healthcare units, delivery units,
hospitals, outpatient clinics and schools. RESULTS: Five
children had bath a mother and father with TE, 23 had a
mother suffering from TE, and in 36 children the father had
TE. One girl had a major malformation consisting of
pulmonary stenosis, and single cases of minor physical
features and positional deformities were observed. One boy
had autism. Four children were barn preterm, all to a TE
mother. One child died within 24 hr after birth, Seven
spontaneous abortions were registered, five of them in TE
mothers. The cesarian section rate was 39% among the TE



mothers, compared to 14% among the non-TE mothers.
CONCLUSIONS: Malformations or functional anomalies
similar to those typical for TE were not found in this group of
children born t Swedish parents with TE. Cesarian sections
were more frequently performed in TE mothers, partly because
of pelvic and uterine malformations. Copyright 2002 Wiley-
Liss, Inc.

1.3.17. Manning, ]. T, Bundred, PE,, Flanagan, B.F. “The ratio
of 2nd to 4th digit length: a proxy for transactivation activity
of the androgen receptor gene?’ Med Hypotheses 2002
Sep;59(3):334-6.

School of Biological Sciences, University of Liverpool,
Liverpocl, UK. jtmann@liv.ac.uk

The androgen receptor gene (AR) contains a domain which
includes a variable number of CAG sequences and alleles with
low numbers of CAG repeats show high transactivation
activity when complexed with testosterone. The ratio of 2nd
and 4th digit length (2D:4D) is negatively correlated with
phenotypic effects of testosterone. Low numbers of CAG
repeats and low 2D:4D are both associated with high sperm
numbers and protection against breast cancer. This suggests
that CAG number and 2D:4D are correlated ie. low CAG
number and low 2D:4D indicate high activation of androgen-
responsive genes. Findings from AR studies predict that low
2D:4D will be associated with prostate and hepatocellular
cancer, urolithiasis, ADHD, ankylosing spondylitis,
spontaneous abortion, and polycystic ovaries, while high
2D:4D will be associated with motor neuron diseases and
endometrial cancer. Findings from 2D:4D studies predict that
short CAG length will be common in autism and Asperger’s
syndrome, while high numbers of CAG repeats will be found
in men who are prone to early myocardial infarction.

1.3.18. Auranen, M., Vanhala, R,, Varilo, T, Ayers, K., Kempas,
E. Ylisaukko-Oja, T, Sinsheimer, .5, Peltonen, L., Jarvela, .
"A genomewide screen for autism-spectrum disorders:
evidence for a major susceptibility locus on chromosome
3q25-27" Am | Hum Genet 2002 Oct;71(4).777-90

Department of Molecular Medicine, National Public Health
Institute, University of Helsinki, Finland.

To identify genetic loci for autism-spectrum disorders, we
have performed a two-stage genomewide scan in 38 Finnish
families. The detailed clinical examination of all family
members revealed infantile autism, but also Asperger
syndrome {AS) and developmental dysphasia, in the same
seét of families. The most significant evidence for linkage was
found on chromosome 3q25-27, with a maximum two-point
LOD score of 4.31 (Z{max }{dom)) for D353037, using infantile
autism and AS as an affection status. Six markers flanking
over a 5-cM region on 3q gave Z{max dom) >3, and a
maximum parametric multipoint LOD s¢ore (MLS) of 4.81
was obtained in the vicinity of D353715 and D3S3037.
Association, linkage disequilibrium, and haplotype analyses
provided some evidence for shared ancestor alleles on this
chromosomal region among affected individuals, especially
in the regional subisolate. Additional potential susceptibility
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loci with two-point LOD scores >2 were observed on
chromosomes 1421-22 and 7q. The region on 1q21-22 ovetlaps
with the previously reported candidate region for infantile
autism and schizophrenia, whereas the region on chromasame
7q provided evidence for linkage 58 cM distally from the
previously described autism susceptibility locus (AUTS1).

1.3.19. Krebs, M.O,, Betancur, C., Leroy, 5., Bourdel, M.C,,
Gillberg, C., LeboVr_r M. “Absence of assocuatmn between a
polymorphie GGC repeat in the 5' untranslated region of
the reelin gene and autism.” Paris Autism Research
International Sibpair (PARIS) Study. Mol Psychiatry
2002;7(7):801-4,

INSERM E0117, University of Paris V, Department of Mental
Health and Therapeutics, Sainte-Anne Hospital, 75014 Paris,
France. krebs@chsa. broca.inserm.fr

Autism is a complex neurodevelopmental disorder with
severe cognitive and communication disabilities, that has a
strong genctic predisposition. Reelin, a protein involved in
neuronal migration during development, is encoded by a gene
lacated on 7q22, within the candidate region on 7q showing
increased allele sharing in previous genome scans. A case/
control and family-based association study recently reported
a positive association between a trinucleotide repeat
polymerphism {GGC) located in the 5 untranslated region
{(UTR) of the reelin gene and autism. We performed a
transmissien disequilibrium test (TDT) analysis of the 5’'UTR
polymorphism in 167 families including 218 affected subjects
(117 trios and 50 affected sib pairs) and found no evidence of
linkage/association, Our results do not support previous
findings and suggest that this GGC polymorphism of the
reelin gene is unlikely to be a major susceptibility factor in
autism and/or genetic heterogeneity.

1.3.20. Persico, A.M., Pascucci, T,, Puglisi-Allegra, 5., Militerni,
R., Bravaccio, C., Schueider, C., Melmed, R, Irillo, 5.,
Montecchi, F, Palermo, M., Rabinowitz, D., Reichelt, K.L,
Conciatori, M., Marino, R, Keller, F. “Serotonin transpotrter
gene promoter variants do not explain the
hyperserotoninemia in autistic children.” Mol Psychiatry
2002;7(7):795-800.

Laboratory of Neuroscience, Interdisciplinary Center for
Biomedical Research (CIR), Universita Campus Bio-Medico,
Via Longoni 83, [-00155 Roms, ltaly.

Autism is a biologically-heterogeneous disease. Distinct
subgroups of autistic patients may be marked by intermediate
phenotypes, such as elevated serotonin (5-HT) blood levels,
potentially associated with different underlying disease
mechanisms. This could lead to inconsistent genetic
association results, such as those of prior studies on serotonin
transporter (3-HTT) gene promoter variants and autistic
disorder. Contributions of 5-HTT rene promoter alleles ta 5-
HT blood levels were thus investigated in 134 autistic patients
and 291 first-degree relatives, Mean 5-HT blood levels are
11% higher in autistic patients carrying the L/l genotvpe,
compared to patients with the 5/5 or 5/L genotype; this trend
is not observed in first-degree relatives. The probability of

ETIOLOCY - Cenetics



inheriting L or § alfeles is significantly enhanced in patients
with 5-HT blood levels above or below the mean, respectively
(P <(1.05), but quantitative TDT analyses yield a non-significant
trend {P = 0.10), as this polymorphism explains only 2.5% of
the variance in 5-HT blocd levels of autistic patients. In
conclusion, 5-HTT gene promoter variants seemingly exert a
small effect on 5-HT blood levels in autistic children, which
largely does not account for hyperserotoninemia. Nonetheless,
the inconsistent outcome of prior association studies could
partly stem from a selection bias of hyper- or hypo-
serotoninemic probands.

1.3.21. Smalley, S.L., Kustanovich, V., Minassian, 5.L., Stone,
J.L., Ogdie, M.N., McGough, ].J, MeCracken, J.T, MacPhie,
I.L., Francks, C., Fisher, S.E., Cantor, R.M., Mcnaco, AP,
Neison, $.F. “Genetic linkage of attention-deficit/
hyperactivity disorder on chromosome 16p13, in a region
implicated in autism.”Am | Hum Genet 2002 Oct;71(4):959-
63.

Center for Neurcbehavioral Genetics and Department of
Psychiatry and Biobehavioral Sciences, University of
California, Los Angeles S0024USA.
ssmailey@mednet.ucla.edu

Attention-deficit/hy peractivity disorder (ADHD) is the most
commonly diaghosed behavioral disorder in childhood and
likely represents an extreme of normal behavior. ADHD
significantly impacts learning in schuol-age children and leads
to impaired functioning throughout the life span, There is
strong evidence for a genetic etiology of the disorder, although
putative alleles, principally in dopamine-related pathways
suggested by candidate-gene studies, have very small effect
sizes. We use affected-sib-pair analysis in 203 families to
lacalize the first major susceptibility locus for ADHD to a 12-
¢M region on chromosome 16p13 (maximum LOD score 4.2;
P=000005), building upon an earlier genomewide scan of this
disorder. The region overlaps that highlighted in three genome
scans for autism, a disorder in which inattention and
hyperactivity are common, and physically maps to a 7-Mb
region on 16pl13. These findings suggest that variations in a
gene on 16p13 may contribute to common deficits found in
bath ADHD and autism.

1.3.22. Harvey, M.T,, Kennedy, C.H. “Polysomnographic
phenotypes in developmental disabilities.” Int | Deo
Neurosci 2002 Jun-Aug;20(3-5):443-8. Publication Types:
Review, Review, Tutorial.

John F. Kennedy Center, Vanderbilt Univérsity, Nashville, TN
37203, USA.

People with developmental disabilities express a number of
unique behavioral patterns that have both phylogenetic and
ontogenetic origins. Researchers have identified distinct
behavioral phenotypes among developmental disabilities
expressed as language development, cognitive profiles,
adaptive behavior, and self-injury/aggression. In this article,
we discuss evidence for the presence of polysomnographic
phenotypes in developmental disabilities. Researchers using
behavioral and/or electrophysiological measures have
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identified differences in sleep architecture among peaple with
autism, Down syndrome, and fragile X syndrome. In general,
the greater the level of mental retardation, the less time spent
in rapid eye moverhent sleep. The presence of autism or Down
syndrome is associated with fewer and briefer bouts of rapid
eve movement sleep, and total sleep time. Autism is also
associated with greater levels of undifferentiated sleep. These
findings for autism and Down syndrome contrast with fragile
X syndrome whose sleep architecture anomalies appear to be
a function of mental retardation level.

1.3.23, Fenster, 5.D., Garner, C.C. “Gene structure and genetic
localization of the PCLO gene encoding the presynaptic
active zone protein Piccolo” Int | Dev Neurosci 2002 Jun-
Aug;20(3-5).161-71.

Department of Neurobiology, University of Alabama at
Birmingham, Birmingham, AL 35294-0021, USA.

Piccolo belongs to a family of presynaptic cytoskeletal proteins
likely to be involved in the assembly and function of
presynaptic active zones as sites of neurotransmitter release.
Given that abnormalities in the formation of synaptic junctions
are thought to contribute to cognitive dysfunction during brain
development, we have analyzed and compared the gene
structure of the Piccole gene, PCLO, from humans and mice
and determined their chromosomal localization. A
comparison of the deduced amino acid sequence of cDNA
clones encoding Piccolo from human, mouse, rat and chicken
reveals the presence of distinct homology domains. Only
subsets of these are also present in the structurally related
active zome protein Bassoon indicating that Piccolo and
Bassoon perform related but distinet functions at active zones.
Characterization of the PCLO gene reveals the presence of 25
coding exons spread over 380kb of genomic DNA. The human
PCLO gene maps to 7q11.23-q21.3, a region of chromosome 7
implicated as a linkage site for autism and Williams Syndrome
suggesting that alterations in the expression of Piccolo or the
PCLO gene could contribute to developmental disabilities and
mental retardation.

1.3.24. Yamagata, T, Aradhya, 5., Mori, M,, Inoue, K., Momoi,
M.Y,, Nelson, D.L. “The human secretin gene: fine structure
in 11p15.5 and sequence variation in patients with autism.”
Genomics 2002 Aug;80(2):185-94.

Department of Molecular and Human Genetics, Baylor
Coliege of Medicine, Houston, Texas 77030, [JSA.

Secretin is a peptide hormone involved in digestion that has
been studied as a potential therapeutic agent in patients with
autism. We characterized the human secretin locus to
determine whether mutations in this gene might play a role
in a fraction of autism patients. While the secretin gene (5CT)
was not found to be mutated in the majority of autistic
patients, rare heterozygous sequence variants were identified
in three patients. We also investigated length variation in a
variable number of tandem repeats (VNTR) immediately
upstream of SCT and found no significant differences in length
between patients with autism and normal controls. SCT is
tocated on 11p15.5, adjacent to DRD4 and HRAS. This region



has been reported to be associated with both autism and
attention deficit hyperactivity disorder (ADIID). Although
imprinting is a characteristic of some genes in the vicinity,
we could find no evidence for methylation of SCT in
lymphoblast cells from patients or control individuals.

1.3.25. Sultana, R., Yu, C.E., Yy, ]., Munson, J., Chen, D., Hua,
W, Estes, A, Cortes, F, de la Barra, F, Yu, D, Haider, 5.T,
Trask, B.].,, Green, E.D., Raskind, W.H_, Disteche, C.M.,
Wijsman, E., Dawson, G., Storm, D.R,, Schellenberg, G.D.,
Villacres, E.C. “ldentification of a novel gene on
chremosome 7q11.2 interrupted by a translocation
breakpoint in a pair of autistic twins.” Genomics 2002
Aug:80(2):129-34.

Department of Psychiatry & Behavioral Sciences, University
of Washington, Seattle, Washington 98195, LiSA.

We report here the identification and characterization of a
novel gene (AUTS2) that spans the 7q11.2 breakpoint in a
monozygotic twin pair concordant for autism and a t{(7;20)
(q11.2; p11.2) translocation. AUTS2 is 1.2 Mb and has 19 excons.
The predicted protein is 1295 amino acids and does not
correspond to any known protein. DNA sequence analysis of
autism subjects and controls revealed 22 biallelic polymorphic
sites. For all sites, both alleles were observed in both cases
and controls. Thus no autism-specific mutation was observed,
Association analysis with two exonic polymorphic sites and
linkage analysis of four dinucleotide repeat markers, two
within and two flanking AUTS2, was negative. Thus, although
it is unlikely that AUTSZ is an autism susceptibility gene for
idiopathic autism, it may be the gene responsible for the
disorder in the twins studied here.

1.3.26. Stromme, I, Mangelsdorf, M.L'., Scheffer, LE., Gecz,
J. “Infantile spasms, dystonia, and other X-linked
phenotypes caused by mutations in Aristaless related
homeébox gene, ARX.” Brain Dev 2002 Aug;24(5):266-8.

Department of Cytogenetics and Molecular Genetics,
Women's and Children’s Hospital, North Adelaide, SA 5008,
Australia. petter.stromme@rikshospitalet.no

Clinical data from 50 mentally retarded (MR) males in nine
X-linked MR families, syndromic and non-specific, with
mutations (duplication, expansion, missense, and deletion
mutations) in the Aristaless related homeobox gene, ARX,
were analysed. Seizures were observed with all mutations and
occurred in 29 patients, including one family with a nowvel
myoclonic epilepsy syndrome associated with the missense
mutation. Seventeen patients had infantile spasms. Other
phenotypes included mild to moderate MR alone, or with
combinations of dystonia, ataxia or autism. These data suggest
that mutations in the ARX gene are important causes of MR,
often associated with diverse neurological manifestations.
Copyright 2002 Elsevier Science B.V.

1.3.27. Wassink,. T.H., Piven, ]., Vieland, V.J., Pietila, J.,
Goedken, RJ., Folstein, 3.E., Sheffield, V.C. “Evaluation of
FOXP2 as an autism susceptibility gene.” Am | Med Genet
2002 Jul 8;114(5):566-9.
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Department of Psychiatry, University of Jowa College of
Medicine, lowa City, lTowa 52242, USA. thomas-
wassink@uiowa.edu

A mutation in the gene FOXP2 was recently identified as being
respansible for a complicated speech and language phenotype
in a single large extended pedigree. This gene is of interest to
autism because it lies in one of the most consistently linked
autism chromosomal regions of interest. We therefore tested
this gene for its invelvement in autism in a large sample of
autism families. We completely sequenced the exon containing
the mutation, screened the remaining coding sequence using
S55CP technolegy, and identified and genotyped two novel
intronic tetranucleotide repeat polymorphisms that were then
analyzed for evidence of linkage and linkage disequilibrium
(LD). We identified two families in which heterozygous
deletions of a small number of glutamines in a long poly-
glutamine stretch were found in one parent and the autistic
probands; no other non-conservative coding sequence changes
were identified. Linkage and LD analyses were performed in
75 affected sibling pair families and in two subgroups of this
sample defined by the presence/absence of severe language
impairment. One allele appeared to have an opposite pattern
of transmission in the language based subgroups, but
otherwise the linkage and LD analyses were negative. We
conclude that FOXP’2 is unlikely to contribute significantly to
autism susceptibility. Copyright 2002 Wiley-Liss, Inc.

1.3.28. jones, M.B., Szatmari, [> A risk-factor model of
epistatic interaction, focusing on autism.” Am | Med Genet

2002 Jul 8;114(5).558-5.

Department of Behavioral Science, The Pennsylvania State
University College of Medicine, Hershey, Pennsylvania, USA.
mbjl@psu.edu

Research to date on the genetics of autism has not uncovered
a major susceptibility locus and indications are that a number
of genes, perhaps as many as 15-20), may play detectable but
minor roles in the ctiology of the condition. To cope with this
situation, a risk-factor mode] based on standard epidemiologic
designs is proposed. The model supposes that adding a factor
ta a fixed set of existing factors always increases the total
risk. Thus, according to the model genetic contributions
cumulate but are not necessarily additive. A threshold, hence,
epistasis is required. The model is applied to several
conditions in which the risk of autism is elevated, some genetic
{fragile X, tuberous sclerosis) and some exogenous (rubella
and thalidomide embryopathies). Male gender is discussed
as a risk factor. This approach is contrasted primarily with
Gillberg and Coleman’s view of autism as “a syndrome or
series of syndromes caused by many different separate
individual diseases.” The principal point of difference is
whether the effects of different causes cumulate or do not
cumulate. In the present approach they do, in Gillberg and
Coleman’s they do not. Copyright 2002 Wiley-Liss, Inc.

1.3.29. Hammer, 5., Dorrani, N., Dragich, |., Kudo, 5., Schanen,
C. “The phenotypic consequences of MECP2 mutations
extend beyond Rett syndrome.” Ment Retard Dev Disabil Res
Rev 2002;5(2):94-8. Publication Types: Review, Review,
Tutorial.
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Departments of Human Genetics, Mental Retardation
Rescarch Center, University of Califernia, Los Angeles, 695
Chales Young Dirive South, Los Angetes California, USA.

Although MECT2 was initially identified as the causative gene
in classic Rett syndrome (RTT), the gene has now been
implicated in several phenotypes that extend well beyvond the
clinically defined disorder. MLCP2 mutations have been found
in people with various disorders, including neonatal onset
encephalopathy, X-linked recessive mental retardation (MRX),
classic and atypical RTT, autism, and Angelman syndrome,
as well as mildly affected females and normal carrier females.
To make matters more complex, in approximately 20% of
classic sporadic RTT cases and maore than 50% of affected
sister pairs, no mutation tn MECP2 has been found. X-
chromosome inactivation patterns can clearly affect the
phenotypic expressicn in females, while the effect of the type
and position of the mutation is more apparent in the broader
phenotype than in RTT. Both males and females are at risk,
although an excess of paternally derived mutations are found
in most cases of classic RTT. Thus, because of the range of
disparate phenotypes, the gene may account for a relatively
large portion of mental retardation in the population.
Copyright 2002 Wiley-Liss, Inc.

1.3.30. Herzing, L.B., Cook, F.H. Jr, Ledbetter, D.H. “Allele-
specific expression analysis by RNA-FISH demonstrates
preferential maternal expression of UBE3A and imprint
maintenance within 15q11- q13 duplications.” Hum Mol
Cremet 2002 Jul 15;11(15):1707-18.

Department of Human Genetics, University of Chicago,
Chicago, IL 60637, UUSA.

15q11- q13 contains many imprinted genes, and undergoes
duplicon-mediated rearrangements, including deletions,
duplications and triplications, and generation of marker
chromosomes. Abnormal phenotypes, including language
delays and autism spectrum disorders, are primarity observed
with maternal 15q11- q13 duplication. To determine possible
epigenetic effects on expression within duplicated 15q11- q13
regions, we utilized RNA-FISH to directly observe gene
expression. RNA-FISH, unlike RT-PCR, is polvmorphism-
independent, and it also detects relative levels of expression
at each allele. Unamplified, gene-specific RNA signals were
detected using ¢cDNA probes. Subsequent DNA-FISH
confirmed RNA signals and assigned parental origin by
colocalization of genomic probes. SNRPN and NDN
expression was detected primarily from paternal alleles.
Control Dystrobrevin transcripts were detected equally from
both alleles; however, maternal-UBE3A signals were
consistently larger than paternal signals in normal fibroblasts
and in neural-precursor cells. Larger UBE3A signals were also
observed on one or both maternal alleles in a cell line carrving
a maternal interstitial duplication, on both alleles of a
maternally derived marker(15) chromosome, and occasionally
on a paternal allele in a cell line carrying a paternal interstitial
duplication. Expression of NDNL2, just distal to the
duplicated region, was not markedly altered but paralleled
changes in UBE3A expression. Excess total maternal-UBE3A
RNA was confirmed by Northern blot analysis of cell lines
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carrying 15q11- q13 duplications or triplications. These results
demonstrate that: (1) UBE3A is imprinted in fibroblasts,
tymphaoblasts and neural-precursor cells; (2) allelic imprint
status is maintained in the majority of cells upon duplication
both in cis and in trans; and (3) alleles on specific types of
duplications may exhibit an increase in expression levels/loss
of expression constraints.

1.3.31. Borg, I, 5quire, M., Menzel, C, Stout, K., Morgan, D.,
Willatt, .., O'Brien, P.C., Ferguson-Smith, M.A., Ropers, 1L.E,,
Tommerup, N., Kalschener, V.M., Sargan, D.R. “A cryptic
deletion of 2435 including part of the PAX3 gene detected
by breakpoint mapping in a child with autism and a de
novo 2;8 translocation.” | Med Genet 2002 Jun;39(6):391-9.

Centre for Veterinary and Biomedical Science, University of
Cambridge, Cambridge, UK. ib209@cam.ac.uk

We report a de novo, apparently balanced (2;8){q35;,q21.2)
translocation in a boy with developmental delay and autism.
Cross species (colour) paint (Rx) and SKY FISH, forward and
reverse chromosome painting, and FISH with subtelomeric
probes were used to examine the patient’s karyotype, but
further rearrangements were not detected. FISH with region
specific clones mapping near 2935 and 8q21.2 breakpoints
and STS mapping performed on the isolated derivative
chromosomes were used to refine the location of the
breakpoints further. A cryptic deletion of between 4.23 and
4.41 Mb in extent and involving at least 13 complete genes or
transcription units was found at the breakpoint on 235 The
deletion includes the promoter and &' untranslated region of
the paired box 3 (PAX3} gene. The child has very mild dystopia
canthorum which may be associated with the PAX3
haploinsufficiency. The 8q21.2 breakpoint is within MMP16
which encodes matrix metalloproteinase 16. We postulate that
the cryptic deletion and rearrangement are responsible for
the patient’s phenotype and that a gene (or genes) responsible
for autism lies at 2q35 or 8q21.2. The results present a step
towards identifying genes predisposing to autism.

1.3.32, Silva, AE., Vayego-Lourence, S.A,, Fett-Conte, A.C,,
Goloni-Bertollo, E.M., Varella-Garcia, M. “Tetrasomy 15q11-
q13 identified by fluorescence in situ hybridization in a
patient with autistic disorder.” Arq Neuropsiquiatr 2002
Jun60(2-A):290-4.

Departamento de Biologia, IBILCE, State University of Sao
Paulo, Sao Jose do Rio Preto, SP, Brasil.

We report a female child with tetrasomy of the 15q11-q13
chromosomal region, and autistic disorder associated with
mental retardation, developmental problems and behavioral
disorders. Combining classical and molecular cytogenetic
approaches by fluorescence in situ hybridization technique,
the karyotype was demonstrated as 47, XX +mar.ish
der(15)(D15Z21++,D15511++,GABRB3+,PML-). Duplication of
the 15q proximal segment represents the most consistent
chromosomal abnormality reported in association with
autism. The contribution of the GABA receptor subunit genes,
and other genes mapped to this region, to the clinical
svmptoms of the disease is discussed.



1.3.33. Yu, C.E,, Dawson, G., Munson, ], D'Souza, I, Ostetling,
J., Estes, A, Leutenegger, AL, Flodman, P., Smith, M.,
Raskind, W.H.,, Spence, M. A, McMahon, W, Wijsman, F.M,,
Schellenberg, G.ID). “Presence of large deletions in kindreds
with autism.”” Am | Hum Genet 2002 [ul,71(15100-15.

Geriatrics Research Education and Clinical Center, Puget
Sound Veterans Affairs Medical Center, University of
Washington, Seattle 98108, USA,

Autism is caused, in part, by inheritance of multiple
interacting susceptibility alleles. To identify these inherited
factors, linkage analysis of multiplex families is being
performed on a sample of 105 families with two or more
affected sibs. Segregation patterns of short tandem repeat
polymorphic markers from four chromosomes revealed null
alleles at four marker sites in 12 families that were the result
of deletions ranging in size from 5 to >260 kb. In one family, a
deletion at marker [375630 was complex, with two segments
defeted (37 kb and 18 kb) and two retained (2,836 bp and 38
bp). Three families had deletions at D75517, with ecach family
having a different deletion {96 kb, 183 kb, and =69 kb). Another
three families had deletions at D85264, again with cach family
having a different deletion, ranging in size from <5.9 kb to
>260 kb. At a fourth marker, D85272, a 192-kb deletion was
found in five families. Unrelated subjects and additionai
families without autism were screened for deletions at these
four sites. Families screened included 40 families from Centre
d’Ftude du Polymorphisme Humaine and 28 families affected
with learning disabilities. Unrelated samples were 299 elderly
control subjects, 121 younger control subjects, and 248 subjects
with Alzheimer disease. The deletion allele at DB5272 was
found in all populations screened. For the other three sites,
no additional deletions were identified in any of the groups
without autism. Thus, these deletions appear to be specific to
autism kindreds and are potential autism-susceptibility
alleles. An alternative hypothesis is that autism-susceptibility
alleles elsewhere cause the deletions detected here, possibly
by inducing errors during meiosis.

1.3.34. Cowan, W.M,, Kopnisky, K.L., Hyman, S.E. “The
human genome project and its impact on psychiatry.” Annu
Rev Neurosci 2002;25:1-50. Publication Types: Review, Review,
Academic.

National Institute of Mental Health, Bethesda, Marytand
20892, USA. mcowanl@mail.nih.gov

There has been substantial evidence for more than three
decades that the major psychiatric illnesses such as
schizophrenia, bipolar disorder, autism, and alcoholism have
a strong genetic basis. During the past 15 years considerable
effort has been expended in trying to establish the genetic
loci asseciated with susceptibility to these and other mental
disorders using principally linkage analysis. Despite this, only
a handful of sperific genes have been identified, and it is now

generally recognized that further advances along these lines.

will require the analvsis of literally hundreds of affected
individuals and their families. Fortunately, the emergence in
the past three years of a number of new approaches and mare
effective tools has given new hope to those engaged in the
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search for the underlying genetic and environmental factors
involved in causing these illnesses, which collectively are
among the most serious in all societies. Chief among these
new tools is the availability of the entire human genome
sequence and the prospect that within the next several years
the entire complement of human genes will be known and
the functions of most of their protein products elucidated. In
the meantime the search for susceptibility loci is being
facilitated by the availability of single nucleotide
polvmorphisms (SNPs* and by the beginning of haplotype
mapping, which tracks the distribution of clusters of SNPs
that segregate as a group. Together with high throughput
DNA sequencing, microarrays for whole genome scanning,
advances in proteomics, and the development of more
sophisticated computer programs for analvzing sequence and
association data, these advances hold promise of greatly
accelerating the search for the genetic basis of most mental
illnesses while, at the same time, providing molecular targets
for the development of new and more effective therapies.

1.3.35. Gousse V, Plumet M1, Chabane N, Mouren-Simeoni
MC, Ferradian N, Leboyer M. “Fringe phenotypes in autism:
a review of clinical, biochemical and cognitive studies.”
Eur Psychiatry 2002 May;17(3):120-8. Publication Types:
Review, Review, Tutorial.

Consultation autisme, service de psychopathologic de l'enfant
et de I'adolescent, hopital Robert Debre, assistance publique-
hopitaux de Paris, 75019, Paris, France.

Progress in identifying the genetic vulnerability factors in
autism requires correct identification of the inherited
phenotype(s). This can be achieved not only by the accurate
description of the affected subject but also by the identification
of vulnerability traits in non-affected relatives of autistic
probands. This review will focus on this last strategv and
principally on clinical, biochemical and cognitive traits.

1.3.36. Bartlett, CW,, Flax, |.F, Logue, M.W,, Vieland, V],
Bassett, A.S., Tallal, P, Brzustowicz, L. M. “A major
susceptibility locus for specific language impairment is
located on 13q21." Am | Hum Genet 2002 Jul71(1).45-55,

Center for Molecular and Behavioral Neuroscience, Rutgers
University, Piscataway, N]J (0BR54-R(95, USA.
bartlett@axon.rutgers.edu

Children who fail te develop language normallv-in the absence
of explanatory factors such as neurological disorders, hearing
impairment, or lack of adequate opportunity-are clinically
described as having specific language impairment (SL1}. SLI
has a prevalence of approximately 7% in children entering
school and is associated with later difficulties in learning to
read. Research indicates that genetic factors are important in
the etiology of SLI Studies have consistently demonstrated
that SLI aggregates in famtlies. Increased monozygotic versus
dizygotic twin concordance rates indicate that heredity, not
just shared environment, is the cause of the familial clustering.
We have collected five pedigrees of Celtic ancestry that
segregate SLI, and we have conducted genomewide
categotical linkage analysis, using model-based LOD score
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techniques. Analvsis was conducted under both dominant and
recessive models by use of three phenotypic classifications:
clinical diagnosis, language impairment (spoken language
quotient <85) and reading discrepancy {nonverbal [(Q minus
non-word reading >15). Chromesome 13 yielded a maximum
multipoint LOD score of 3.92 under the recessive reading
discrepancy model. Simulation to correct for multiple models
and multiple phenotvpes indicated that the genomewide
empirical I' value is <.01. As an alternative measure, we also
computed the posterior probability of linkage (PPL), obtaining
a PPL of 53% in the same region. One other genomic region
viclded suggestive results on chromosome 2 (multipoint LOD
score 2.86, genomic P value <.06 under the recessive language
impairment model). Our findings underscore the utility of
traditional 1.O[}-score-based methods in finding genes for
complex diseases, specifically, SL1

1.3.37. Klin, A., Junes, W, Schultz, R, Volkmar, F, Cohen, D.
“Defining and quantifying the social phenotype in autism.”
Am | Psychiatry 2002 Jur;159(6):895-908, Publication Types:
Review Review, Tutorial.

Yalu Child Study Center, Yale University School of Medicine,
New Haven, CT 06520, USA. ami.klin@valc.edu

OBJECTIVE: Genetic and ncurofunctional research in autism
has highlighted the need for improved characterization of the
core social disorder defining the broad spectrum of syndrome
manifestations, METHOD: This article reviews the
advantages and limitations of current methods for the
refinement and quantification of this highly heterogeneous
sucial phenotype. RESULTS: The study of social visual pursuit
by usc of eye-tracking technology is offered as a paradigm
for novel tools incorporating these requirements and as a
research effort that builds onthe emerging synergy of different
branches of social neurvscience. CONCLUSIONS: Advances
in the area will require increased consideration of processes
underlying experimental results and a closer approximation
of experimental methods ta the naturalistic demands inherent
in real-life social situations.

1.3.38. Torres, AR, Maciulis, A., Stubbs, E.G., Cutler, A.,
Odell, D. “The transmission disequilibrium test suggests
that HLA-DR4 and DR13 are linked to autism spectrum
disorder” Hum Immunol 2002 Apr,63(4)311-6.

Center for Persons with Disabilities, Utah State University,
Logan, UT 84322-6895, USA. rtorres@cpd2.usu.edu

We have evaluated possible contributions of HLA-DRB]
alleles to autism spectrum disorder (ASD) in 103 families of
Caucasian descent. The DR4 allele occurred more often in
probands than controls (0.007), whereas the DR13,14 alleles
occurred less often in probands than controls {p = 0.003). The
transmission disequilibrium test (TDT) indicated that the ASD
probands inherited the DR4 allele more frequently than
expected (p = 0.026) rrom the fathers. The TDT also revealed
that fewer DR13 alleles than expected were inherited from
the mother by ASD probands (p = 0.006). We conclude that
the TDT results suggest that DR4 and DR13 are linked to ASD.
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Reasons for the parental inheritance of specific alleles are-
poorly understood but coincide with current genetic research
noting possible parent-of-origin effects in autism.

1.3.39. Li, H., Yamagata, T., Mori, M., Momoi, M.Y.
“Association of autism in two patients with hereditary

multiple exostoses caused by novel deletion mutations of
EXT1.” ] Hum Genet 2002;47(5):262-5.

Department of Pediatrics, Jichi Medical 5chool, 3311-1
Yakushiji, Minamikawachi, Tochigi 329-0498, Japan.

Two boys from separate families presented with hereditary
multiple exostoses (EXT) and autism associated with mental
retardation. Their fathers both expressed a clinical phenotype
of hereditary multiple exostoses milder than those of the
patients and without the associated mental disorder. The EXT1
and EXT2 genes from lymphocytes of the affected individuals
were analyzed by using denaturing hjgh—pérformance liquid
chromatography and direct sequencing. A novel deletion
mutation, 1742delTGT-G in exon 9 of EXT], causing a
frameshift was detected in onc boy and his father. Another
novel deletion mutation, 2093delTT in exon 11 of EXT1, causing
transcription termination was detected in the other affected
boy and his father. EXT1 is expressed in the brain, and both
EX11 and EXT2 proteins are associated with
glycosyltransferase activities required for the biosynthesis of
heparan sulfate, which also has activity in the brain. The
coincidental association of mental disorders in the boys was
not completely excluded. However, these results suggest the
involvement of EXT1 in the development of mental disorders,
including mental retardation and autism.

1.3.40. Jjichi, S., ljichi. N. “Minor form of trigonocephaly is
an autistic skull shape? A suggestion based on homeobox
gene variants and MECP2 mutations.” Med Hypotheses 2002
Apr;58(4):337-9.

Institute for EGT, Satsuma-gun, Kagoshima, Japan.
jyajya@po.synapse.ne.jp

A possible role for Hoxal genotype in susceptibility to autism
spectrum disorders was recently proposed. Furthermore, it
has been demonstrated that Rett syndrome, which is
categorized into pervasive developmental disorders the same
as the autism spectrum disorders are, is associated with
mutations in MECP2 gene. These findings suggest that the
genetic backgrounds of these behavioral conditions may
involve genes which also have an important role in the
development of skull, because Hoxal is a key gene for skull
development as well as for brain development and one of the
clinical characteristics of Rett syndrome is deceleration in head
growth. Together with this evolving knowledge, a series of
ethical arguments concerning the indication of surgical
treatment in patients with minor forms of trigonocephaly with
autistic behaviors and/or hyperactivity leads us to hypothesize
the presence of an autism subtype which may frequently be
accompanied by specific morphological skull characteristics
{autistic skull shape). Copyright 2002 Elsevier Science Ltd.
All rights reserved.



1.3.41. Marie, S., Race, V., Nassogne, M.C., Vincent, M.F., Van
den Berghe, (5. “Mutation of a nuclear respiratory factor 2
binding site in the 5' untranslated region of the ADSL gene
in three patients with adenylosuccinate Iyase deficiency.”
Am | Hum Genet 2002 Jul;71{1):14-21.

Laboratory of Physiological Chemistry, Christian de Duve
Institute of Cellular Pathology, and Universite Catholique de
Louvain, Brussels, Belgium.

Adenylosuccinate  lyase  (ADSL; also  called
“adenylosuccinase”) catalyzes two steps in the synthesis of
purine  nucleotides: (1}  the conversion  of
succinvlaminoimidazolecarboxamide ribotide into
aminoimidazolecarboxamide ribotide and (2) the conversion
of adenylosuccinate into adenosine monophosphate. ADSL
deficiency, a recessively inherited disorder, causes variablie-
but most often severe-mental retardation, frequently
accompanied by epilepsy and/or autism. It is characterized
by  the accumulation, in  bedy fluids, of
succinylaminoimidazolecarboxamide riboside and
succinyladenosine, the dephosphorylated derivatives of the
two substrates of the enzyme, Analysis of the ADSL gene of
three unrelated patients with ADSL deficiency, in whom one
of the ADSL alleles displayed a normal coding sequence,
revealed a -491'—>C mutation in the 5' untranslated region of
this allele. Measurements of the amount of mRNA transcribed
from the latter allele showed that it was reduced to
approximately 33% of that transcribed from the aileles
mutated in their coding sequence. Further investigations
showed that the 49T —>C mutation provokes a reduction to
25% of wild-type control of promoter function, as evaluated
bv luciferase activity and mRNA level in transfection
experiments. The mutation also affects the binding of nuclear
respiratory factor 2 (NRF-2), a known activator of
transcription, as assessed by gel-shift studies. Ctur findings
indicate that a mutation of a regulatory region of the ADSL
gene might be an unusually frequent cause of ADSL defictency,
and they suggest a role for NRF-2 in the gene regulation of
the purine biosynthetic pathway.

1.3.42. Zwaigenbaum, L., Szatmari, P, Jones, M.B,, Bryson,
5.5, Maclean, J.E., Mahoney, W], Bartolucei, G., Tuff, L.
“Pregnancy and birth complications in autism and lability
to the broader autism phenotype.” | Am Acad Child Adolesc
Psychiatry 2002 May;41(5):572-9.

Department of Pacdiatrics, McMaster University, Hamilton,
Ontario, Canada. zwaigenb@mecmaster.ca

OBJECTIVE: To understand better the relationship between
pregnancy and birth complications and genetic factors in
autism. METHOD: The sample included 78 children with an
autism spectrum disorder and 88 unaffected siblings. A
standardized interview was used to ask mothers about the
pregnancy and birth of each child, and an overall index
reflecting freedom from complications (termed “optimality™)
was determined. The presence of autism-like traits (termed
the “broader autism phenotype”) in second- and third-degree
relatives was ascertained by reports from multiple informants.
The pro-. pertion of relatives with the broader autism
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phenotype, corrected for degree of relation, was used as an
index of family loading. RESULTS: Children with autism
spectrum disorders have lower optimality (higher rates of
com plications) than unaffected siblings. High family loading
for the broader autism phenotype is associated with higher
rates of complications in unaffected siblings. Family loading
was not significantly associated with complications in affected
siblings in this sample. Overall, these findings argue against
complications being a direct cause of autism, as one would
expect to find the most complications in sporadic cases (ie.,
in children without a positive family histary). CONCLUSION:
Increased rates of birth and pregnancy complications are likely
secondary to familial factors associated with autism.

1.3.43. Wimpory, D., Nicholas, B., Nash, 5. “Social timing,
clock genes and autism: a new hypothesis.” | Intellect Disabil
Res 2002 May:46{Pt 4):352-8. TPublication Types: Review,
Review, Tutorial.

School of Psvchology, University of Wales, Bangor LL57 2A5,
UK. d.wimpory@bangor.ac.uk

BACKGROUND: Timing and social timing deficits are
fundamental in autism and may play a developmental role in
its manifestation. Sleep problems are associated with this
disorder, as is a reduction or loss of Purkinje cells associated
with regions of the brain which co-ordinate fine motor
movements. Genetic studies suggest that a number of genes
of limited effect lead to autism and that the genes are epistatic.
CONCLUSIONS: We suggest that anomalies in clock genes
operating as timing genes in high frequency oscillator systems
may underlie the timing deficits of autism. We outline how
anomalies in methylation-related genes may also be
implicated.

1.3.44. Lauritsen, M.B.,, Borglum, A.D., Betancur, C,, Philippe,
A, Kruse, TA., Leboyer, M., Ewald, H. "Investigation of two
variants in the DOPA decarboxylase gene in patients with
autism.” Am | Med Genet 2002 May 8;114(4):466-70.

Department of Psychiatric Demography, Institute for Basic
Psychiatric Research, Psychiatric Hospital in Aarhus, Risskov,
Denmark.

Though genetic risk factors are important for the development
of autism, no specific risk alleles have yet been identified.
DOPA decarboxylase {DDC) is inveolved in both the
catecholaminergic and serotonergic pathways and may be
considered a functional candidate gene for autism. The present
study is the first to test if two new variants of possible
functional significance in the DDC gene increase the
susceptibility to autism. A total of 90 parent-offspring trios
recruited in Denmark and France were investigated using the
transmission disequilibrium test {IDT). We found no evidence
of linkage disequilibrium between autism and either of the
two polymorphisms. Nor did we find linkage disequilibrium
between autism and haplotypes of the two variants using a
multiallelic TDT. These findings suggest that the DDC gene
is unlikely to play a major role in the development of autism
in our data set. Copyright 2002 Wiley-Liss, Inc.
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1.3.45. Schutz, C.K., Polley, D., Robinson, RD).,, Chalifoux, M.,
Macciardi, F, White, B.N., Holden, ].]. “Autism and the X
chromosome: no linkage to microsatellite loci detected
using the affected sibling pair method.” Am | Med Genet
2002 Apr 15,109(1):36-41.

Department of Biclogy, McMaster University, Hamilton,
Ontario, Canada.

The etiology of autism spectrum disarders (ASDs) is poorly
understood, although it is clear that genetic factors play a
major role. ASDs appear to be a heterogencous group of
disorders, making genetic analysis difficult in the absence of
etiologically definable subgroups. The excess of males in the
affected population has led to suggesticns that an X-linked
locus could play a role in the causation of autism or a related
pervasive developmental disorder. To examine this, we have
investigated the genotypes of 31 families with two or more
affected boys, at a scries of 16 highly polymorphic loci
distributed along the X chromosome with an average
interlocus distance of 12 ¢M, in order to identify regions of
significantly increased concordance among pairs of affected
brothers. No locus tested showed a significant increase in
cencordance, supporting findings by others that there are no
genes of major effect located on the X chromesome that
contribute to increased susceptibility to ASD: Copyright 2002
Wiley-Liss, Inc.

1.3.46. Szatmari, P, Merette, C., Brvson, 5.E., Thivierge, ],
Roy, MLA., Cayer, M., Maziade, M. “Quantifying dimensions
in autism: a factor-analytic study.” | Am Acad Child Adelesc
Psychiatry 2002 Apr;41(4):467-74.

Department of Psychiatry and Behavioral Neurasciences,
McMaster University, Hamilton, Ontario, Canada.

OBJECTIVE: The objective of this study was to determine
whether the phenatypic variation in autism and the related
pervasive developmental disorders (PDDs) is a unitary
construct or whether it is composed of distinct dimensions of
autistic symptoms and measures of level of functioning.
METHOD: One hundred twenty-nine children with autism
and other forms of PDD from two samples with different
inclusion criteria were assessed with the Vineland Adaptive
Behavicr Scales to measure level of functioning and the Autism
Diagnostic Interview to measure severity of autistic behaviors.
A factor analysis with varimax rotation was performed on
each sample, separately and combined. RESULTS: Two factors
emerged; one representing autistic symptoms and another
representing level of functioning. The factor structure was
remarkably similar and robust to variations in ascertainment
and inclusion criteria between the samples. The validity of
the distinction was supported by differences between males
and females on the symptom factor, but not on the level of
functioning factor. 1) was modestly correlated with level of
functioning, but not with symptoms. CONCLUSIONS: The
phenotypic variation seen in autism/PDD is composed of at
least two different dimensions of autistic symptoms and level
of functioning. The implications of this dimensional
heterogeneity for research, classification, and clinical practice
are discussed.
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1.3.47. Fisher, S.E., Francks, C., McCracken, |.T,, McGough,
1], Marlow, A]., MacPhie, LL., Newbury, D.F., Crawfotd,
I.R., Palmer, C.G., Woodward, J.A., Del’'Homme, M.,
Cantwell, D.P, Nelson, S.F., Monaco, A.P, Smalley, 5.1.. “A
genomewide scan for loci involved in attention-deficit/
hyperactivity disorder.” Am | Hum Genet 2002
May;70(5).1183-96.

Wellcome Trust Centre for Human Genetics, Oxford
University, Oxford, United Kingdom.

Attention deficit/hy peractivity disorder (ADHD) is a commaon
heritable disorder with a childhood onset. Molecular genetic
studies of ADHD have previouslv focused on examining the
roles of specific candidate genes, primarily those involved in
dopaminergic pathways. We have performed the first
systematic genomewide linkage scan for loci influencing
ADHD in 126 affected sib pairs, using a approximately 10-
eM grid of microsatellite markers. Allelé-sharing linkage
methods enabled us to exclude any loci with a lambda(s) of >
ot =3 from 96% of the genome and those with a lambda(s) of
> ot =2.5 from 91%, indicating that there is unlikely to be a
majot gene involved in ADHD susceptibility in our sample.
Under a strict diagnostic scheme we could exclude all screened
regions of the X chromosome for a locus-specific lambda(s)
of »/=2 in brother-brother pairs, demonstrating that the excess
of affected males with ADHD is probably not attributable to
a major X-linked effect. Qualitative trait maxirmum LOD score
analyses pointed to a number of chromosomal sites that may
contain genetic risk factors of moderate effect. None exceeded
genomewide significance thresholds, but LOD scores were
>1.5 for regions on 5pl12, 10426, 12923, and 16p13.
Quantitative-trait analysis of ADHD symptom counts
implicated a region on 12p13 (maximum LOD 2.6) that also
yielded a LOD >1 when qualitative methods were used. A
survey of regions containing 36 genes that have been proposed
as candidates for ADHD indicated that 29 of these genes,
including DRD4 and DAT1, could be excluded for a lambda(s)
of 2. Only three of the candidates-DRD35, 5HTT, and
CALCYON-coincided with sites of positive linkage identified
by our screen. Two of the regions highlighted in the present
study, 2924 and 16p13, coincided with the top linkage peaks
reported by a recent gencme-scan study of autistic sib pairs.

1.3.48. Yirmiya, N., Pilowsky, T, Tidhar, 5,, Nemanov, L.,
Altmark, L., Lbstein, R.P. “Family-based and population
study of a functional promoter-region monoamine oxidase
A polymorphism in autism: possible association with 10Q.”
Am | Med Genet 2002 Apr 8;114(3),284-7.

Department of Psychology, Hebrew University of Jerusalem,
Jerusalem, Israel.

Although the etiology of autism remains to be elucidated,
genctic elements significantly contribute to this disorder, and
genes on the X chromosome are of special interest because
there is a 4:1 predominance of male probands in autism. In
the current study, we therefore examined, using the robust
transmission disequilibrium test (FDT), possible preferential
transmission of variants of a functional monoamine oxidase
A (MAQ A} promaoter region polymorphism for linkage to



autism. In the 49 families examined (33 families with one
proband and 15 families with two affected siblings), we did
not find preferential transmission of MAO A from 33
heterozygous mothers to affected child {TDT chi-square = 0.29,
NS). Nor was any significant difference in MAO A allele
frequency observed between 43 male autism subjects versus
a group of 108 non-autism control subjects (chi-square = 1.23,
I’ = 0.27, NS). However, a trend was observed for an
association between IQ in the probands and the MAO A
genotype that just attained significance (F = 3.5, P = 0.046, N
= 28 in the small group of autism subjects recruited from
families with two affected siblings. Copyright 2002 Wiley-
Liss, Inc.

1.3.49. Veenstra-VanderWeele, |, Kim, 5], Lord, C,
Courchesne, R., Akshcomoff, N., Leventhal, B.l.., Courchesne,
L., Cook, F.H. Jr. “Transmission disequilibrium studies of
the serotonin 5-HT2A receptor gene (HTR2A} in autism.”
Am | Med Genet 2002 Apr §,114(3):277-83.

Laboratory of Developmental Neuroscience, Child and
Adolescent Psychiatry, Department of Psychiatry, University
of Chicago, Chicago, Illinois 60637, USA.

Hyperserotonemia in autism is one of the longest-standing
biochemical findings in a psychiatric disorder. This well-
replicated finding and subsequent studies of platelet serotonin
receptors in autism indicate that the serotonin 2A receptor
gene (HTR2A) on chromosome 13q is a primary candidate
gene in autism. Converging data from recent genome screens
also implicates the genomic region containing HTR2A. Based
on these lines of evidence, the transmission/disequilibrium
test (I'DT) was used to assess transmission disequilibrium
betweern autism and haplotypes of three polymorphisms,
including the promoter -1438 G/A single nucleotide
polymorphism (SNP} in perfect linkage disequilibrium with
the 102 T/C SNP in previous studies, a newly identified SNP
in intron 1 near exon 2, and the SNP responsible for the
His452Tyr amino acid change in exon 3. Because expression
studies have shown HTR2A to be polymorphically imprinted
in the brain, secondary analyses were split into maternal and
paternal transmissions. No evidence was found for unequal
transmission of haplotypes; however, power analysis reveals
low power to detect a parent-of-crigin effect in this sample
size. Copyright 2002 Wiley-Liss, Inc.

1.3.50. Buxbaum, J.D., Silverman, ].M., Smith, C.]., Greenberg,
D A, Kilifarski, M., Reichert, ], Cook, E.H. Jr, Fang, Y., Song,
C.Y., Vitale, R. “Association between a GABRB3
polymorphism and autism.” Mol Psychiatry 2002;7(3):.311-6

L.aboratory of Molecular Neuropsychiatry, Mount Sinai School
of Medicine, New York, NY 10029, USA.

Autistic disorder (OMIM 209850) is a disease with a
significant genetic component of a complex nature.(1)
Cytogenetic abnormalities in the Prader-Willi/ Angelman
syndrome critical region (15q11-13) have been described in
several individuals with autism.(1) For this reason, markers
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across this region have been screened for evidence of linkage
and asscciation, and a marker {155CA-2) in the gamma-
aminobutyric acid type-A receptor beta3 subunit gene
(GABRB3) has been associated in one study(2) but not
others.(3-5) We completed an association analysis with
155CA-2 using the transmission disequilibrium test (TDT) in
a set of 80 autism families (59 multiplex-and 21 trios). We
also used four additional markers (69CA, 155CA-1, 85CA,
and A55CA-1) localized within 150 kb of 155CA-2. The use of
multi-allelic TDT (MTDT) (P < 0.002), as well as the TDT (P <
0.004), demonstrated an association between autistic disorder
and 155CA-2 in these families. Mejotic segregation distortion
could be excluded as a possible cause for these results since
no disequilibrium was observed in unaffected siblings. These
findings support a role for genetic variants within the GABA
receptor gene complex in 15q11-13 in autistic disorder.

1.3.51. Jamain, 5., Betancur, C., Quach, H., Philippe, A,
Fellous, M., Giros, B., Gillberg, C., Leboyer, M., Bourgeron,
‘I. “Linkage and association of the glutamate receptor 6 gene
with autism.” Paris Autism Research International Sibpair
(PARIS) Study. Mol Psychiatry 2002;7(3):302-10.

Laboratoire d’'Immunogenetique Humaine, INSERM E021,
Institut Pasteur, 25 rue du Docteur Roux, 75015 Paris cedex
15, France.

A genome scan was previously performed and pointed to
chromosome 6q21 as a candidate region for autism. This region
contains the glutamate receptor 6 {GiuR6 or GRIK2) gene, a
functional candidate for the syndrome. Glutamate is the
principal excitatory neurotransmitter in the brain and is
directly involved in cognitive functions such as memory and
learning. We used two different approaches, the affected sib-
pair (ASP) method and the transmission disequilibrium test
(TDT), to investigate the linkage and association between
GluR6 and autism. The ASP method, conducted with
additional markers on the 51 original families and in eight
new sibling pairs, showed a significant excess of allele sharing,
generating an elevated multipoint maximum LOD score
(ASPEX MLS = 3.28). TDT analysis, performed in the ASP
families and in an independent data setof 107 parent-offspring
trios, indicated a significant maternal transmission
disequilibrium (TDTall P = 0.0004). Further more, TDT analysis
(with only one affected proband per family) showed
significant association between GluR6 and autism (TDT
association P = 0.008). In contrast to maternal transmission,
paternal transmission of GluR6 alleles was as expected in the
absence of linkage, suggesting a maternal effect such as
imprinting. Mutation screening was performed in 33 affected
individuals, revealing several nucleotide polymorphisms
{(SNPs), including one amino acid change (MB671) in a highly
conserved domain of the intracytoplasmic C-terminal region
of the protein. This change is found in 8% of the autistic
subjects and in 4% of the control population and seems to be
more maternally transmitted than expected to autistic males
(P = 0.007). Taken together, these data suggest that GIuR®6 is
in linkage disequilibrium with autism.

ETIOLOGY - Genetics



1.3.52. Boncra, E., Bacchelli, E., Levy, E.R,, Blasi, I, Marlow,
A., Monaco, A, Maestrini, E. “Mutation screening and
imprinting analysis of four candidate genes for autism in
the 7q32 region.” International Molecular Genetic Study of
Autism Consvrtiuin (IMGSAC). Mol Psychiatry 2002,7(3):289-
301

The Wellcome Trust Centre for Human Genetics, University
of Oxford, Oxford, UK.

Genetie studies indicate that chromosome 7q is likely to
contain an autism susceptibility locus (AUTS1). We have
followed a positional candidate gene approach to identify the
relevant gene and report the analysis of four adjacent genes
localised to a 800 kb region in 732 that contains an imprinted
domain: PLGI/MEST, COPG2, CPA1 and CPAS-a previously
uncharacterised member of the carboxypeptidase gene family.
Screening these genes for DNA changes and association
analysis using intragenic single nucleotide polymorphisms
{SNPs) provided no evidence for an etiological role in
IMGSAC families. We also searched for imprinting mutations
potentially implicated in autism: analysis of both DNA
methylation and replication timing indicated a normal
imprinting regulation of the PEG1/COPG2 domain in blood
lymphocytes of all patients tested. The analysis of these four
genes strongly suggests that they do not play a major role in
autism actiology, and delineates our strategy to screen
additional candidate genes in the AUTS1 locus.

1.3.53. Kim, 5}, Cox, N., Courchesne, R, Lord, C., Corsello,
C., Akshoomoff, N., Guter, 5., Leventhal, B.L..,, Courchesne,
E., Cook, E.H. Jr. “Transmission disequilibrium mapping
at the serotonin transporter gene (SLC6A4) region in autistic
disorder.” Mol Psychiatry 2002;7(3):278-88.

Laboratory of Developmental Neuroscience, Child and
Adolescent Psychiatry, Department of Psychiatry MC3077,
University of Chicago, 5841 South Maryland Avenue, Chicago,
L 60637, USA.

The serotonin transporter gene (SLC6A4, MIM 182138) is a
candidate gene in autistic disorder based on neurochemical,
neurcendocrine studies and the efficacy of potent serotonin
transporter inhibitors in reducing ritualistic behaviors and
related aggression. An insertion/deletion pelymorphism (5-
HTTLPR) in the promocter region and a variable number of
tandem repeat polymorphism (VINTR) in the second intron,
were previously identified and suggested to modulate
transcription. Six previous family-based association studies
of SLC6A4 in autistic disorder have been conducted, with four
studies showing nominally significant transmission
disequilibrium and two studies with no evidence of nominally
significant transmission disequilibrium. In the present study,
TDT was conducted in 81 new trios. A previous finding of
transmission disequilibrium between a haplotype consisting
of the 5-HTTLPR and intron 2 VNTR was replicated in this
study, but not preferential transmission of 5-HTTLPR as an
independent marker. Because of inconsistent transmission of
5-HTTLPR across studies, SLC6A4 and its flanking regions
were sequenced in 10 probands, followed by typing of 20
single nucleotide polymorphisms (SNIPs) and seven simple

ETIOLOGY - Genetics

46

sequence repeat (SSK) polymorphisms in 115 autism trios.
When individual markers were analyzed by TDT, seven SNP
markers and four SSR markers {six SNPs, 5-HTTLPR and the
second intron VNTR from promoter TA through intron 2 of
SLCAA4, one SSE from intron 7 of SLC6A4, one SNP from the
bleomycin hydrolase gene (BLMH, MIM 602403) and one 55K
telomeric to BLMH) showed nominally significant evidence
of transmission disequilibrium. Four markers showed stronger
evidence of transmission disequilibrium (TDT{max) P =
0.0005) than 5-HTTLPR.

1.3.54. Duffy, K, Al-5aleem, T, Karbowniczek, M., Ewalt, D.,
Prowse, A.H., Henske, E.P. “Mutational analysis of the von
hippel lindau gene in clear cell renal carcinomas from
tuberous sclerosis complex patients.” Mod Pathol 2002
Mar;15¢3):205-10.

Medical Oncology Division, Fox Chase Cancer Center,
Philadelphia, Pennsylvania 19111, USA.

Tuberous sclerosis complex (TSC) is an autosomal-dominant
disorder characterized by seizures, mental retardation, autism,
and tumors of multiple organs. Renal disease in TSC includes
angiomyolipomas, cysts, and renal cell carcinemas. It is
known that somatic mutations in the von Hippel Lindau
(VHL) tumor suppressor gene occur in most clear cell renal
carcinomas. To determine whether TSC-associated clear cell
carcinomas also contain VHL mutations, we analyzed six
tumors for loss of heterozygosity in the VHL gene region of
chromosome 3p and for mutations in the VHL gene. Four of
the patients were women between the ages of 34 and 68 years,
and two were males under the age of 21 years. The loss of
heterozygosity analysis was performed using polymorphic
microsatellite markers, and the mutational analysis was
performed using direct sequencing. Chromosome 3p loss of
heterozygosity was not detected, and no VHL mutations were
identified. These findings suggest that mutations in the TSC1
and TSC2 genes lead to clear cell renal carcinogenesis via an
alternate pathway not involving VHL. mutations.

1.3.55. Fantes, J.A., Mewborn, S.K., Lese, C.M., Hedrick, |,
Brown, R.L., Dyomin, V., Chaganti, R.5,, Christian, 5.L.,
Ledbetter, D.H. “Organisation of the pericentromeric region
of chromosome 15: at least four partial gene copies are
amplified in patients with a proximal duplication of 15q.”
] Med Genet 2002 Mar;39(3):170-7.

Department of Human Genetics, University of Chicago,
Chicago, IL 60637, USA.

Clinical cytogenetic laboratories frequently identify an
apparent duplication of proximal 15q that does not involve
probes within the PWS/AS critical region and is not associated
with any consistent phenotype. Previous mapping data placed
several pseudogenes, NF1, IgH 1/V, and GABRAS5 in the
pericentromeric region of proximal 15q. Recent studies have
shown that these pseudogene sequences have increased copy
numbers in subjects with apparent duplications of proximal
15q. To determine the extent of variation in a control
population, we analysed NF1 and Igll D pseudogene copy
number in interphase nuclei from 20 cytogenetically normal



subjects by IISH. Both loci are polymorphic in controls,
ranging from 1-4 signals for NF1 and 1-3 signals for IgH D.
Eight subjects with apparent duplications, examined by the
same method, showed significantly increased NF1 copy
number (5-10 signals). IgH D copy number was also increased
in 6/8 of these patients {(4-9 signals). We identified a fourth
pseudogene, BCLBA, which maps to the pericentromeric
region and is coamplified along with the NF1 sequences.
interphase FISH ordering experiments show that IgH D lies
closest to the centromere, while BCL8A is the most distal locus
in this pseudogene array; the total size of the amplicon is
estimated at approximately 1 Mb. The duplicated
chromosome was inherited from either sex parent, indicating
no parent of origin effect, and no consistent phenotype was
present. FISH analysis with one or more of these probes is
therefore useful in discriminating polymaorphic amplification
of proximal pseudogene sequences from clinically significant
duplications of 15q.

1.3.56. Pujana, M. A, Nadal, M., Guitart, M., Armengol L,
Grataces M, Estivill X, “Human chromosome 15q11-q14
regions of rearrangements contain clusters of LCR15
duplicons.” Lur | Hum Genet 2002 Jan;10(1):26-35

Centre de Genetica Medica i Molecular - IR0, Hospital Duran
i Revnals, Gran Via km 2.7, 08907 [/Haospitalet de Llobregat,
Barcelona, Spain.

S5ix breakpoint regions for rearrangements of human
chromosome 15q11-q14 have been described. These
rearrangements involve deletions found in approximately 70%
of Prader-Willi or Angelman’s syndrome patients (PWS, AS),
duplications detected in some cases of autism, triplications
and inverted duplications. HERC2-containing (HEct domain
and RCcl domain protein 2} segmental duplications or
duplicons are present at two of these breakpoints (BP2 and
BP’3) mainly associated with deletions. We show here that
clusters containing several copies of the human chromosome
15 low-copy repeat (LCR153) duplicon are located at each of
the six described 15q11-q14 BPs. In addition, our results
suggest the existence of breakpoints for large 15q11-q13
deletions in a proximal duplicon-containing clone. The study
reveals that HERC2-containing duplicons (estimated on 50-
400 kb} and LCR15 duplicons { approximately 15 kbon 15q11-
ql4) share the golgin-like protein {GLP) genomic sequence.
Through the analysis of a human BAC library and public
databases we have identified 36 LCR15 related sequences in
the human genome, most (27) mapping to chromosome 15q
and being transcribed. L.CR15 analysis in non-human primates
and age-sequence divergences support a recent origin of this
family of segmental duplications through human speciation.

1.3.57. Korvatska, E., Van de Water, ., Anders, T.F,, Gershwin,
M.E. “Genetic and immunologic considerations in autism.”
Newrobiol Dis 2002 Mar;9(2):107-25. Publication Types: Review,
Review Literature.

Division of Rheumatology, Allergy, and Clinical Immunclogy,
University of California at Davis, Davis, California 95616,
USA.
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According to recent epidemiological surveys, autistic
spectrum disorders have become recognized as common
childhood psychopathologies. These life-lasting conditions
demonstrate a strong genetic determinant consistent with a
polygenic mode of inheritance for which several autism
susceptibility regions have been identified. Parallel evidence
of immune abnormalities in autistic patients argues for an
implication of the immune system in pathogenesis. This
review summarizes advances in the molecular genetics of
autism, as well as recently emerging concerns addressing the
disease incidence and triggering factors. The neurochemical
and immunologic findings are analyzed in the context of a
neuroimmune hypothesis for autism. Studies of disorders with
established neuroimmune nature indicate multiple pathways
of the pathogenesis; herein, we discuss evidence of similar
phenomena in autism. (c)2002 Elsevier Science (USA).

1.3.58. Newbury, D.F, Bonora, E,, Lamb, J.A, Fisher, 5.E,, Lai,
C.S, Baird, G., Jannoun, L., Slonims, V., Stott, C.M., Merricks,
M.}, Bolton, PF, Bailey, AJ., Monaco, AP “FOXP2 is not a
major susceptibility gene for autism or specific language
impairment.” International Molecular Genetic Study of Autism
Consortium. Am | Hum Genet 2002 May,70(5):1318-27

Wellcome Trust Centre for Human Genetics, University of
Oxford, Oxford, United Kingdom.
anthony.monaco@well.ox.ac.uk

The FOXP2 gene, located on human 7g31 (atthe SPCH1 locus),
encodes a transcription factor containing a polyglutamine tract
and a forkhead domain. FOXP2 is mutated in a severe
monogenic form of speech and language impairment,
segregating within a single large pedigree, and is also
disrupted by a translocation in anisolated case. Several studies
of autistic disorder have demonstrated linkage to a similar
region of 7q (the AUT5] locus), leading to the proposal that a
single genetic factor on 7g31 centributes to both autism and
language disorders. In the present study, we directly evaluate
the impact of the FOXP2 gene with regard to both complex
language impairments and autism, through use of association
and mutation screening analyses. We conclude that coding-
region variants in FOXP2 do not underlie the AUTS1 linkage
and that the gene is unlikely to play a role in autism or more
common forms of language impairment,

1.3.59. Shao, Y., Raiford, K.I.., Wolpert, CM., Cope, H. A,
Ravan, S.A., Ashley-Koch, A A., Abramson, RK., Wright,
H.H., Del.ong, R.G., Gilbert, ].R., Cuccaro, M.L,, Pericak-
Vance, M.A. “Phenotypic homogeneity provides increased
support for linkage on chromosome 2 in autistic disorder.”
Am | Hum Genet 2002 Apr;70(4):1058-61.

Center for Human Genetics, CARL Building, Duke University
Medical Center, Durham, NC 27710, USA.

Autistic disorder (AutD) is a neurodevelopmental disorder
characterized by significant disturbances in social,
communicative, and behavioral functioning. A two-stage
genomic screen analysis of 99 families with Autl) revealed
suggestive evidence for linkage to chromosome 2q (D25116
nonparametric sib-pair LOD score {ML5] 1.12 at 198 c<M). In
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addition, analysis of linkage disequilibrium for D25116
showed an allele-specific P value of <.01. Recently, linkage to
the same region of 2 was reported in an independent genome
screen. This evidence for linkage increased when analysis was
restricted to the subset of patients with AutD) who had detayed
onset (>36 mo) of phrase speech (PSD}. We similarly classified
our data set of 82 sib pairs with AutD, identifying 45 families
with AutD and PSD. Analysis of this PSD subset increased
our support for linkage to 2q (MLS 2.86 and HLOD 2.12 for
marker D25116). These data support evidence for a gene on
chromosome 2 contributing to risk of AutD, and they suggest
that phenotypic homogeneity increases the power to find
susceptibility genes for Autl).

1.3.60. Kim, S.J., Flerzing, L.B., Veenstra-VanderWeele, ],
Lord, C., Courchesne, R., Leventhal, B.L., Ledbetter, D.H.,
Courchesne, E., Cook, E.H. Jr. “Mutation screening and
transmission disequilibrium study of ATP10C in autism.”
Am | Med Genet 2002 Mar 8;114(2):137-43.

Laboratory of Developmental Neuroscience, Child and
Adolescent Psychiatry, Department of Psychiatry MC3077,
University of Chicago, Chicago, llinois 60637, USA.

Autism is a complex genetic disorder. Chromosome 15 is of
particular interest in this disorder, because of previous reports
of individuals with autism with chromosomal abnormalities
in the 15q11-q13 region. Transmission disequilibrium between
palymorphisms in this region and autism has been also been
reported in some, but not all studies. Recently, a novel
maternally expressed gene, ATP10C, was characterized and
mapped to the chromosome 15g11-q13 region, 200 kb distal
to UBE3A. It encodes a putative aminophospholipid
translocase likely to be involved inthe asymmetric distribution
of proteins in the cell membrane. Preferential maternal
expression has been demonstrated in fibroblasts and brain.
Because of its physical location and imprinting pattern,
ATP10C was considered to be a candidate gene for
chromosome 15-associated autism. In an effort to find the
genes responisible for autism in this chromosomal region, 1.5
kb of the 5' flanking region, as well as the coding and splicing
regions of ATP10C, were screened for sequence variants.
Several polymorphic markers including five nonsynonymous
SNPs were identified. To investigate transmission
disequilibrium between ATP10C and autism, a family-based
association study was conducted for 14 markersin 115 autism
trios. No significant transmission disequilibrium was found,
suggesting ATP10C is unlikely to contribute strongly to
susceptibility to autism in these families. However, due to
limited power to detect genes of modest effect, the possible
functional role of the nonsynonymous SNPs and the functional
implications of the SNPs identified from 5' flanking region
and intron 2 splicing region may be evaluated in further
studies. Copyright 2002 Wiley-Liss, Inc.

1.3.61. Spiker, D., Latspeich, 1. ], Dimiceli, 5., Myers, RM,,
Risch, N. “Behavioral phenotypic variation in autism
muitiplex families: evidence for a continuous severity
gradient.” Am | Med Cenet 2002 Mar 8,114(2):129-36
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Division of Child Psychiatry and Child Development,
Department of Psychiatry and Behavioral Sciences, Stanford
University School of Medicine, Stanford, California, USA.

Recent genetic investigations of autism have studied multiplex
families, typically including families with multiple siblings
who meet criteria for a diagnosis of autism. However, little is
known about the specific behavioral characteristics of siblings
with autism in these multiplex families. We investigated the
behavioral phenotypic variability and similarity of 351 siblings
with autism in 171 multiplex families using cluster analysis
and correlations. The results of cluster analyses showed that
the individuals with autism could be characterized on a
severity gradient: a continuum based on severity of symptoms
and impairment as measured by Autism Diagnostic Interview-
Revised (ADI-R) scores, verbal-nonverbal status, and
nonverbal IQ scores. Clusters based on scores from the ADI-
R for the autistm diagnostic criteria of the DSM-IV and
nonverbal IQ scores still represented a severity gradient when
the effects of verbal-nonverbal status were removed. The
severity gradient was shown to be heritable, with a sib
correlation of 30% or a heritability of 60%. In summary, in a
sample of 171 autism multiplex families, there was no
evidence of discrete behaviorally defined subgroups of
affected individuals or families characterized by distinct
patterns of behavioral symptoms. Rather, the clusters could
be characterized along a single, heritable, continuous severity
dimension. Copyright 2002 Wiley-Liss, Inc.

1.3.62. Philippe, A., Guilloud-Bataille, M., Martinez, M.,
Gillberg, C., Rastam, M., Sponheim, E., Coleman, M.,
Zappella, M., Aschauer, H., Penet, C, Feingold, ], Brice, A,
Leboyer, M. “Analysis of ten candidate genes in autism by
association and linkage.” Paris Autism Research International
Sibpair Study. Am | Med Genet 2002 Mar 8;114(2):125-8.

INSERM U 513, Hopital Henri Mondor, Creteil, France.

We studied the possible involvement of ten candidate genes
in autism: proenkephalin, prodynorphin, and proprotein
convertase subtilisin/kexin type 2 {(opiocid metabolism);
tyrosine hydroxylase, dopamine receptors D2 and D5,
monoamine oxidases A and B (monoaminergic system); brain-
derived neurotrophic factor, and neural cell adhesion molecule
{involved in neurodevelopment). Thirty-cight families with
two affected siblings and one family with two affected half-
siblings, recruited by the Paris Autism Research International
Sibpair Study (PARIS), were tested using the transmission
disequilibrium test and two-point affected sib-pair linkage
analysis. We found no evidence for association or linkage with
intragenic or linked markers. Our family sample has good
power for detecting a linkage disequilibrium of 0.80. Thus,
these genes are unlikely to play a major role in the families
studied, but further studies in a much larger sample would
be needed to highlight weaker genetic effects. Copyright 2002
Wiley-Liss, Inc.

1.3.63. Beyer, K.S., Klauck, S.M., Benner, A., Poustka, F,
Poustka, A. “Association studies of the HOPA dodecamer
duplication variant in different subtypes of autism.” Am ]
Med Genet 2002 Jan 8;114(1):110-5,



Department of Molecular Genome Analysis, Deutsches
Krebsforschungszentrum, Heidelberg, Germany.

The HOPA gene in Xql13 is coding for a protein involved in a
nuclear thyroid receptor complex. Previous studies suggested
association of the dodecamer duplication in the OFA-repeat
region in exon 43 {according to the genomic database
sequence} with autism, mental retardation, and schizophrenia/
hypothyroidism. We determined the frequency of this 12 bp
duplication variant in a sample of 155 patients divided in
different subtvpes of autistn, 278 parents of those patients,
and 157 control individuals. The allele frequency of the
duplication variant was not significantly different between
autistic paticnts, their parents, and the contral group.
Therefore, it is unlikely that this 12 bp dupljcation variant of
the 1 IOPA gene has major relevance to the susceptibility to
different subtypes of autism at least in this German patient
sample. In addition, we identified a third variant with a 15
bp deletion in the OPA-repeat region, recentlv described by
another group, in one autistic patient. This third allele was
also present in the patient’s nonautistic mather and sister,
who are heterozygous for this variant, but could not be
detected in any other individual genotvped in this study.
Fxpression analysis revealed transcription of all three allelic
variants in lvmphoblastoid cell lines. Furthermore, we
identified a new splice variant that utilizes an additional 9 bp
af the 3" intron subsequent to exon 39. Both alternative
transcripts are coexpressed in all fetal and adult tissues
examined. Copyright 2001 Wiley-Liss, Inc.

1.3.64. McCoy, A, Shao, Y, Wolpert, C.M., Donnelly, 5.L,,
Ashley-Koch, A, Abel, H.l., Ravan, 5.A., Abramson, RK,,
Wright, HH., Delong, G.R,, Cuccaro, M.L., Gilbert, J.R,,
Pericak-Vance, M.A. “No association between the WNT2
gene and autistic disorder.” Am | Med Genet 2002 Jan
8,114(1):106-9.

Department of Medicine, Duke University Medical Center,
Durham, Nerth Carelina 27710, LUUSA.

Autistic disorder is a pervasive neurodevelopmental disorder
characterized by deficits in language and social
communication, as well as stereotyped patterns of behavior.,
Peak LOD scores from several genomic screening efforts
indicate the presence of an autistic disorder susceptibility
locus within the distal long arm of human chromosome 7
(7931-935). Wassink ct al. [2001: Am ] Med Genet 105:406-
413] reparted that WNTZ, located at 7q31, influences genetic
risk in autistic disorder. These findings were enhanced when
examined in a subset of families with severe language
impairment. WINT genes encode secreted growth factor-like
proteins that participate in growth regulation, differentiation,
and tumorigenesis. We tested for genetic association of two
WNT2 variants in an independent data set of 135 singleton
and 82 multiplex families. No significant association was
found between autistic disorder and the WNT?2 genotypes in
either the overall data set or in the language-impaired subset
of families. However, differences in allele frequencies of the
3" UTR single nucleotide polymorphism between the present
population and that of Wassink et al. may account for the
inability to detect association between WNT2 and autistic
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disorder in the present data set. We alsc screened the two
reported autistic disorder mutations previously detected by
Wassink et al. We did not identify any activating mutation in
the coding region of the WINT2 gene. Thus, we conclude that
activating mutations of the WNT2 gene are not a major
contributor to the development of autistic disorder in these
data. Copyright 2001 Wiley-Liss, Inc.

1.2.65. Shao, Y., Wolpert, CM,, Raiford, K.L., Menocld, M.M.,
Donnelly, S.L., Ravan, 5.A., Bass, M.I%, McClain, C., von
Wendt, L., Vance, ].M., Abramson, R.H., Wright, HH.,
Ashley-Koch, A, Gilbert, ] R, DelLong, R.G.,, Cuccaro, M.L,,
Pericak-Vance, M.A. “Genomic sereen and follow-up
analysis for autistic disorder.” Am | Med Genet 2002 Jan
&;114(1):99-105.

Department of Medicine and Center for Human Genetics,
Duke University Medical Center, Durham, North Carolina
27710, USA.

Autistic disorder (AutD) is a neurodevelopmental disorder
characterized Dby significant impairment in social,
communicative, and behavioral functioning. A genetic basis
for AutD is well established with as many as 10 genes
postulated to contribute to its undertying etiology. We have
completed a genomic sereen and follow-up analysis toidentify
potential AutD susceptibility loci. In stage one of the genome
screen, 52 multiplex families (two or more AutD affected
individuals/family) were genotyped with 352 genetic markers
to yield an approximately 10 centimorgan (cM) grid, inclusive
of the X chromosome. The selection criterion for follow-up of
interesting regions was a maximum heterogeneity lod score
(MLOD} or a maximum nonparametric sib pair lod score
(MLS) of at least 1.0. Eight promising regions were identified
on chromosomes 2, 3, 7, 15, 18, 19, and X. In the stage two
follow-up study we analyzed an additional 47 multiplex
families {total=99 families). Regions an chromosames 2, 3, 7,
15, 19, and X remained interesting (MLOD> or =1.0) in stage
two analysis. The peak lod score regions on chromosomes 2,
7. 15,19, and X overlap previously reported peak linkage
areas. The region on chromosome 3 is unique. Copyright 2001
Wiley-Liss, Inc.

1.3.66. Silverman, [.M., Smith, CJ., Schmeidler, J., Hollander,
E., Lawlor, B.A, Fitzgerald, M., Buxbaum, J.D., Delaney, K.,
Galvin, P. “Symptom domains in autism and related
conditions: evidence for familiality.” Autistn Genetic Research
Exchange Consortium. Am | Med Genet 2002 Jan 8;114(1):64-73.

Department of Psychiatry, Mount Sinai School of Medicine,
New York, New York 10029, USA.
jeremy.silverman@mssm.edu

Heterogeneity in autism impairs efforts to localize and
identify the genes underlying this disorder. As autism
comprises severe but variable deficits and traits in three
symptom domains (social interaction, communication, and
repetitive behaviors) and shows variability in the presence
and emergence of useful phrase speech, different genetic
factors may be associated with each. The affected cases (n=457)
in multiply affected siblingships (n=212), including a proband
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with autism and one or more siblings with either autism or
marked deficits in autism symptom domains, were assessed
using the Autism Diagnostic Interview, Revised Symptom
domain scores and language features were examined to
determine their similarity within siblingships. The variance
within siblingships was reduced for the repetitive behavior
domain and for delays in and the presence of useful phrase
.speech. These features and the nonverbal communication
‘subdomain provided evidence of familiality when we
considered only the diagnosis of autism to define multiply
affected siblingships (cases: n=289; siblingships: n=136). In
addition, the same familial features identified also appeared
familial for those with autism-related conditions. Finally, the
level of severity of almost all of the familial features varied
within multiplex siblingships independently. The features
identified as familial replicate the combined set suggested in
earlier, smaller studies. Furthermore, the familiality of these
features extend to related conditions of milder severity than
autism and appear to be independent. Making distinctions
among families by the severity of these features may be useful
for identifying more genetically homogeneous subgroups in
studies targeted at genes for specific autism-related symptom
domains. Copyright 2001 Wiley-Liss, Inc.

1.3.67. Li, ]., Tabor, HK., Nguyen, L., Gleason, C., Lotspeich,
L], Spiker, D., Risch, N., Myers, RM. “Lack of association
between HoxA1l and HoxB1 gene variants and autism in
110 multiplex families.” Am | Med Genet 2002 Jan 8;114(1):24-
30.

Department of Genetics, Stanford University School of
Medicine, Stanford, California 94305, USA.

A recent report suggested that the HoxAl and/or FloxB1 genes
play a role in susceptibility to autism. To determine whether
these findings could be confirmed, we screened these genes
for DNA polymorphisms by sequencing all exons in 24
individuals with autism. We identified the same sequence
variants in the genes that appeared in this report, which
include one single-base substitution variant in HoxAl and a
commean haplatype in HoxB1. We performed an association
study by applying the transmission disequilibrium test to
detect possible association of these variants to autism in 110
multiplex families. OQur results demonstrated no deviation
from the null hypothesis of no association. We have also
separately examined transmissions within individual mating
types, for paternal versus maternal alleles, to affected versus
unaffected children, and for transmission to affected boys
versus girls. None of these subsets revealed significant
deviation from the null expectation. Our interpretation of these
findings is that it is unlikely that HoxA1 and HoxB1 play a
significant role in the genetic predisposition to autism.
Copyright 2001 Wiley-Liss, Inc.

1.3.68. Jamain, S., Quach, H., Quintana-Murci, 1., Betancur,
C., Philippe, A., Gillberg, C., Sponheim, E., Skjeldal, O.H,,
Fellous, M., Leboyer, M., Bourgeron, T. “Y chromosome
haplogroups in autistic subjects.” Mol Psychiatry
2002, 7(2):217-9.
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Laboratoire d'Immuncgenetique Humaine, INSERM E021,
Institut Pasteur, 75015 Paris, France.

The male to female ratio in autism is 4:1 in the global autistic
population, but increases to 23:1 in autistic subjects without
physical or brain abnaormalities.(1) Despite this well-
recognised gender difference, male predisposition to autistic
disorder remains unexplained and the role of sex
chromosomes is still debated. Numerical and structural
abnormalities of the sex chromosomes atre among the most
frequently reported chromosemal disorders associated with
autism. However, genome scans have failed to detect linkage
on the X chromosome(2,3,4) and this approach cannot study
the non-recombining region of the Y chromosome. In this
study, we searched for a specific Y chromosome effect in
autistic subjects. Using informative Y-polymorphic markers,
the Y chromosome haplotypes of 111 autistic subjects from
France, Sweden and Norway were defined and compared with
relevant control populations. No significant difference in Y-
haplotype distribution between the affected and control
groups was observed. Although this study cannot exclude
the presence of a Y susceptibility gene, our results are not
suggestive of a Y chromosome effect in autism.

1.3.69. Wolff, D.],, Clifton, K., Karr, C,, Charles, J. “Pilot
assessment of the subtelomeric regions of children with
autism: detection of a 2q deletion.” Genet Med 2002 Jan-
Feb:4(1):10-4,

Department of Pathology and Laboratory Medicine, Medical
University of South Carolina, Charleston, South Carelina
29425, USA.

PURPOSE: Autism is a chronic neurodevelopmental disorder
characterized by deficits in reciprocal social interaction,
language and communication, and by the presence of
stereotypical behaviors. The disorder is a complex genetic
trait with ne known predisposing genes. We report the results
of a pilot project to screen for aberrations in the gene-rich
subtelomeric chromaosomal regions of a cohort of children with
autism. METHODS: For our pilot project, we used a
multiprobe system that includes probes for the subtelomeric
regions of all human chromosomes. We assessed the
subtelomeric regions of chromosomes from 10 children with
a diagnosis of autism. RESULTS: The screen identified one
child with an apparent deletion of the subtelomeric region of
chromesome 2q; nine children and pooled control samples
vielded normal results. The deletion in our patient was
confirmed with two other subtelometic probes and a targeted
cytogenetic study revealed a subtle difference in appearance
for one chromosome 2 homologue. CONCLUSION: There
have been several reports of children with dysmorphic
features, autistic behaviors, and 2q deletions detectable with
standard cytogenetic techniques. It may be that the distal
region of chromosome 2q harbors a gene or genes that may
predispose to autism.

1.3.70. Casanova, M.F,, Buxhoeveden, D.F, Switala, A.E, Roy,
E. “Minicolumnar pathology in autism.” Neurology 2002 Feb
12,58{3):428-32.



Medical College of Georgia, Augusta, GA 30910, USA,
casanova@np2.meg.edu

OBJECTIVE: To determine whether differences exist in the
configuration of minicolumns between the brains of autistic
and control patients. BACKGROUND: Autism is a severe and
pervasive developmental disturbance of childhood
characterized by disturbances in both social interactions and
communication, as well as stereotyped patterns of interests,
actjvities, and behaviors. Postmortem neuropathologic studies
remain inconclusive. METHODS: The authors used a
computerized imaging program to measure details of cell
column morphologic features in area 9 of the prefrontal cortex
and areas 21 and posterior 22 (Tpt} within the temporal lobe
of nine brains of autistic patients and controls. RESULTS: The
authors found significant differences between brains of autistic
patients and controls in the number of minicolumns, in the
horizontal spacing that separates cell columns, and in their
internal structure, that is, relative dispersion of cells.
Specifically, cell columns in brains of autistic patients were
more numerous, smaller, and less compact in their ceflular
configuration with reduced neuropil space in the periphery.
CONCLUSIONS: In autism, there are minicolumnar
abnormalities in the frontal and temporal lobes of the brain.
1.3.71. Andres, C. “Molecular genetics and animal models
in autistic disorder.” Brain Res Bull 2002 Jan 1,;57(1):109-19.
Publication Types: Review, Review, Academic.

INSERM U316, Tours Cedex, France. andres@med.univ-
tours.fr

Autistic disorder is a behavioural syndrome beginning before
the age of 3 years and lasting over the whole lifetime. It is
characterised by impaired communication, impaired social

interactions, and repetitive interests and behaviour. The -

prevalence is about 7/10,000 taking a restrictive definition and
more than 1/500 with a broader definition, including all the
pervasive developmental disorders. The importance of genetic
factors has been highlighted by epidemiological studies
showing that autistic disorder is one of the most genetic
neuropsychiatric diseases. The relative risk of first relatives
is about 100-fold higher than the risk in the normal population
and the concordance in monozygotic twin is about 60%.
Different strategies have been applied on the track of
susceptibility genes. The systematic search of linked loci led
to contradictory results, in part due to the heterogeneity of
the clinical definitions, to the differences in the DNA markers,
and to the different methods of analysis used. An
oversimplification of the inferred model is probably also cause
of our disappointment. More work is necessary to give a
clearer picture. One region emerges more frequently: the long
arm of chromosome 7. Several candidate genes have been
studied and some gave indications of association: the Reelin
gene and the Wnt2 gene. Cytogenetical abnormalities are
frequent at 15q11-13, the region of the Angelman and Prader-
Willi syndrome. Imprinting plays an important role in this
region, no candidate gene has been identified in autism.
Biochemical abnormalities have been found in the serotonin
system. Association and linkage studies gave no consistent
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results with some serotonin receptors and in the transporter,
although it seems interesting to go further in the biochemical
characterisation of the serotonin transporter activity,
particularly in platelets, casily accessible. Two monogenic
diseases have been associated with autistic disorder: tuberous
sclerosis and fragile X. A better knowledge of the
pathophysiology of these disorders can help to understand
autism. Different other candidate genes have been tested,
positive results await replications in other samples. Animal
models have been developed, generally by knocking out the
different candidate genes. Behaviour studies have mainly
focused on anxiety and learning paradigms. Another group
of models results from surgical or toxic lesions of candidate
regions in the brain, in general during development. The tools
to analyse these animals are not yet standardised, and an
important effort needs to be undertaken.

1.3.72. Niklasson, L., Rasmussen, I, Oskarsdottir, 5, Gillberg,
C. "Chromosome 22q11 deletion syndrome (CATCH 22):
neuropsychiatric and neuropsychological aspects.” Dev Med
Child Neurol 2002 Jan;44(1):44-50.

Department of Child and Adolescent Psychiatry, University
of Goteborg, Sweden. ann.nordstrom@pediat.gu.se

Twenty children and young adults (age range 5 to 33 years,
12 fernales and eight males) with genetically confirmed 22411
deletion syndrome (CATCH 22: Cardiac anomaly, Anomalous
face, Thymus hypoplasia/aplasia, Cleft palate, and
Hypocalcaemia), recruited from a large ongoing study, were
given comprehensive assessments with a view to determining
the pattern of neuropsychiatric and neuropsychological
deficits thought to be part of the syndrome in many cases. I1Q
ranged between 46 and 100 with a mean score of 70. Half the
group had an IQ <70. In 13 individuals, attention-deficit-
hyperactivity disorder (ADHD), mainly inattentive or
combined type in most cases, and/or autism spectrum
problems were diagnosed. Many participants, even among
those who had an [Q within the normal range and had neither
ADHD nor autistic spectrum problems, showed a
characteristic and pronounced behavioural profile with low
mental energy, initiation difficulties, deficits in sustained
attention, and sacial interaction (often augmented by limited
facial expression and communication and speech problems).

1.3.73. Betancur, C., Corbex, M., Spielewoy, C., Phillippe, A,
Laplanche, J.L., Launay, ].M., Gillberg, C., Mouren - Simeoni,
M.C., Hamon, M., Giros, B., Nosten- Bertrand, M., Leboyer,
M. “Serotonin transporter gene polymorphisms and
hyperserotonemia in autistic disorder.” Mol Psychiatry 2002;
67-71.

INSERM U513, Faculate de Medecine, 94000 Creteil, France.
betancur@im3.inserm.fr

Previous studies have provided conflicting evidence
regarding the association of the serotonin transporter (5-HTT)
gene with autism. Two polynorphisms have been identified
in the human 5-HTT gene, a VNTR in intron 2 and a functional
deletion/ insertion in the promoter region (5-HTTLIR) with
short and long variants. Postive associations of the 5-HTTL.PR
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polymorphism with autism have been reported by two family-
based studies, but one found preferential transmission of the
short allele and the other of the long allele. Two subsequent
studies failed to find.evidence of transmission disequilibrium
at the 5-HTTLPR locus. These conflicting results be due to
heterogenity of clinical samples with regard to serotonin (5-
HT) bload levels, which have been found to be elevated in
some autistic subjects. Thus, we examined the association of
the 5-HTTLPR and VNTR polymaorphisms of the 5-HTT gene
with autism, and we investigated the relationship between 5-
HTT variants and whole blood 5-HT. The transmission /
disequilibrium test (TDT) revealed no linkage disequilibrium
at either loci in a sample of 96 families comprising 43 trios
and 53 sib pairs. Furthermore, no sigificant relationship
between 5-HT blood levels and 5-HTT gene polymorphisms
was found. Our results suggest that the 5-HTT gene is unlikely
to play a major role as a susceptibility factor in autism.

1.3.74. Badner, ].A., Gershon, E.S. “Regional meta-analysis
of published data supports linkage of autism with markers
on chromoseme 7.” Mol Psychiatry 2002, 7(1) : 56-66.
Publication Types: Meta-Analysis.

Department of Psychiatry, Unversity of Chicago, Chicago, IL
60637, USA. jbadner@yoda.bsd.unchicago.edu

Although the concept of meta-analysis of multiple linkage
acans of agenitic trait is not new, it can be difficult to apply to
published data given the lack of consistency in the
presentation of linkage results. In complex inheritance
common diseases, there are many instanes where one or bwo
studies meet genome-wide criteria for significant or
suggestive linkage but several other studies do not show even
nominally significant results with the same regjon. One
possibility for resolving differences between study results
would be to combine an available result parametre of several
studies. We describe here a method of regional meta-analysis,
the multiple-scan probability (MSP), whish can be used on
published results. It combines the reported P-values of
individual studies , after correcting each value for the size of
the region containing a minimum P-value. Analysis of the
power of MSP and of its type I error rates are presented. The
type [ error rate is aleast as low as that for a single genome
scan and thus genomne-wide significance ctriteria may be
applied. We also demonstrate appropriate criteria for that
stufy is used to define a region of interest and then included,
and when that study is used to define a region of interst and
then excluded. In our simulations, meta-analysis to the
evidence for linkage of autism susceptibility loci and
demonstrate evidence for a susceptibility locus at 7q.

1.3.75. Alarcon, M., Cantor, Rm,, Liy, J,, Gilliam, T.C,,
Geschwind, D.H. “Evidence for a language quantitative trait
locus on chrnosome 7q in multiplex autism families.” Am |
Hum Genet 2002 Jan, 70(1) 60-71.

Autism Genetic Research Exchange Consortium.

Centre for Neurobehavicural Genitics and NeuroPsychiatric
Research Institute and Department of Neurclogy, UCLA
School of Medicine, Los Angles, CA, USA.

ETIOLOGY - Genetics

52

Autism is a syndrome characterized by deficits in language
and sacial skills and by repetitive behaviors we hypothesized
that potential gquantiative trait loci (QTLs) related to
camponent autism endophenotypes might underlie putative
or significant regions of autism linkage. We performed
nonparametric multipoint linkage analyses, in 152 familes
from the Autism Genetic Resource Exchange, focusing on three
traits derived from the Autism Diagnostic Interview’age at
first word “age at first pharse; and a composite measure of
repetitive and stereotyped behaviour. Families were
genotyped for 335 markers and multipeint sib pair linkage
analyese were conducted. Using nonparametric multipoint
linkage analysis, we found the strongest QTL evedence for
age at first word on chromosome 7q (nonparametric test
statistic (Z) 2.98;p=001), and subsequent linkage analyses of
additional markets and association analyses in the same
region supported the initial result ( Z=2.85, P=(H2; chi(2)
=18.84, df 8, p=014). Moreover, the peak fine mapping result
for repetitive behavior (Z=2.481;P=007) localized to aregion
overlapping this language QTL. The putative autism
susceptibility locus on chromosome 7 may be the result of
separate QTLs for the language and repetitive ar stereotyped
behavior deficits that are associated with the disorder.

1.3.76, el-Hazmi, ML A, “Autism and mental retardation: the
genetic relationship and contribution.” East Mediterr Health
J. 2001 May,7(3):536-43. Publication Types: Review, Review,
Tutorial.

Department of Medical Biochemistry, WHO Collaborating
Centre for Haemoglobinopathies, Thalassaemias and
Enzymopathies, College of Medicine, King Khalid University
Hospital, King Saud University, Riyadh, Saudi Arabia.
mohsen@ksu.edu.sa

Autism, a neurodevelopmental disorder first described in
1943, is reviewed. The signs and symptoms of the disorder
are described together with the etiological factors. The
evidence for a genetic etioclogy of autism and its association
with other genetic disorders are discussed. Possible candidate
genes for autism are described.

1.3.77. Menold, M.M., Shao, Y., Wolpert, C.M,, Donnelly, S.L.,
Raiford, K.L, Martin, E.R., Ravan, 5. A, Abramson, R.K.,
Wright, H.H., Delong, G.R., Cuccaro, M.L., Pericak-Vance,
M.A., Gilbert, ] R. “Association analysis of chromosome 15
gabaa receptor subunit genes in autistic disorder.” |
Neurogenet 2001;15(3-4):245-59.

Department of Medicine and the Center for Human Genetics,
Duke University Medical Center, Durham NC 27710, USA.

Gamma-aminobutyric acid (GABA) is the major inhibitory
neurotransmitter in the brain, acting via the GABAA
receptors. The GABAA receptors are comprised of several
different homologous subunits, forming a group of receptors
that are both structurally and functionally diverse. Three of
the GABAA receptor subunit genes (GABRB3, GABRAS and
GABRG3) form a cluster on chromosome 15q11-g13, in a
region that has been genetically associated with autistic
disorder {(AutD). Based on these data, we examined 16 single



nucleotide polymorphisms (SNPs) located within GABRE3,
GABRAS and GABRG3 for linkage disequilibrium (LD) in 226
AutD families (AutD patients and parents). Genotyping was
performed using either OLA (cligonucleotide ligation assay),
or S5CP (single strand conformation polymorphism} followed
by DNA sequencing. We tested for LD using the Pedigree
Disequilibrium Test (PDT). PDT results gave significant
evidence that Autl) is associated with two SNPs located
within the GABRG3 gene (exon5_539T/C, p=0.02 and
intron5_687T/C, p=0.03), suggesting that the GABRG3 gene
or a gene nearby contributes to genetie risk in AutD,

1.3.78. Purcell, A.E., Jeon, O.H., Pevsner, ]. “The abnormal
regulation of gene expression in autistic brain tissue.” |
Autism Dev Disord 2001 Dec:31(6):545-9,

Department of Neuroscience, Johns Hopkins School of
Medicine, Baltimore, Maryland, USA.

Autism is a pervasive developmental disorder of unknown
eticlogy. It is likely caused by mutations in one or more genes.
One apprgach to understanding the molecular changes that
occur in autism is to measure gene expression in post-mortem
brain samples from individuals diagnosed with autism. This
may be accomplished with techniques such as cDNA
microarrays or subtractive hybridization. In general, gene
expression is regulated as a function of body region,
developmental time, and physiclogical state. A premise of
the approaches we describe is that gene expression 1s
regulated in cells from autistic individuals as a consequence
of the disease process. It may be useful to detect such changes
in order to identify selective biological markers for autism.
Additionally, the abnormal regulation of gene expression may
reveal cellular pathways that have been disrupted, suggesting
strategies for therapeutic intervention,

1.3.79. Collaborative Linkage Study of Autism. “An autosomal
genontic screen for autism.” Am | Med Genet 2001 Dec
8;105(8):609-15.

Autism is a severe neurodevelopmental disorder defined by
social and communication deficits and ritualistic-repetitive
behaviors that are detectable in early childhood. The eticlogy
of idiopathic autism is strongly genetic, and oligogenic
transmission is likely. The first stage of a two-stage genomic
screen for autism was carried out by the Collaborative Linkage
Study of Autism on individuals affected with autism from 75
families ascertained through an affected sib-pair. The
strongest multipoint results were for regions on chromosomes
13 and?7. The highest maximum multipoint heterogeneity LOD
{MMLS/het) score is'3.0 at D13SB00 {approximately 55 cM
from the telomere) under the recessive model, with an
estimated 35% of families linked to this locus. The next highest
peak is an MMLS/het score of 2.3 at 19 cM, between 135217
and D135§1229, Our third highest MMLS/het score of 2.2 is on
chromosome 7 and is consistent with the International
Molecular Genetic Study of Autism Consortium report of a
possible susceptibility locus somewhere within 7q31-33. These
regions and others will be followed up in the second stage of
our study by typing additional markers in both the original
and a second set of identically ascertained autism families,
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which are currently being collected. By comparing results
across a number of studies, we expect to be able to narrow
our search for autism susceptibility genes to a small mumber
of genomic regions.

1.3.80. Collaborative Linkage Study of Autism. “Incorporating
language phenotypes strengthens evidence of linkage to
autism.” Am | Med Genet 2001 Dec 8;105(8):539-47.

We investigated the effect of incorporating information about
proband and parental structural language phenotypes into
linkage analyses in the two regions for which we found the
highest signals in our first-stage affected sibling pair genome
screen: chromosomes 139 and 7q. We were particularly
interested in following up on our chromesome 74 finding in
light of twa prior reports of linkage of this region to
developmental language disorder, since one of the diagnostic
criteria for autism is absent or abnormal language
development. We hypothesized that if the language phenoty pe
were genetically relevant to linkage at the chromosome 7q
locus, then incorporating parents phenotypes would increase
the signal at that locus, and most of the signal would originate
from the subset of families in which both probands had severe
language delay. The results support these hypotheses. The
linkage signals we obtained on chromosome 7q as well as at
least one signal on chromosome 13q are mainly attributable
t