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Pes3ume

HMako mocrojaT moOpum jokas3u jeka ay-
THU3MOT € MyJITH(AKTOPUEIHO HapyIlyBa-
e, cé ymTe uMa notpebda of 1oOpo pas-
Oupame Ha FEHETCKUTE M HETEHETCKUTE
npuunHU. IIpeky eMIMpucKm HCTpaxy-
BaUKU HAOAW € HAIpPaBEHO WCHUTYBaHE
Ha MOXXHUTE NMPUUYUHCKM Biujanuja. Haj-
CUJIHUTE JIOKa3M ce OfjHecyBaaT Ha BaX-
HOCTa Ha CyCHEeNTHOMIHHTE T'eHH, a BaK-
BHTE IeH! Tpeba jga OmpaT MACHTH(UKY-
BaHU. Crienu(uyHUTE COMATCKU COCTOjON
(TyGepo3Ha ckiepo3a m parmieH X-
CHHJIPOM) ydYecTByBaaT CO Malla MpOIop-
nja o ciaydamre. Bo mocnenHute pe-
LEHUH € 3a0eJIe’KaHO 3rOoJIEMYBAKE BO
CTanmkaTa Ha JMjarHOCTUIMPAH ayTHU3aM.
I'maBHO oOGjacHyBame 3a OBa 3TOJeMy-
Bame MOXKeE Ja Ce Hajjie BO MOO0OPOTO OT-
KpHBalke U NPOLIMPYBAKETO Ha Jujar-
HOCTMYKHOT KoHuent. IIporpecor BO
pa3jacCHyBameTO Ha NPUUYMHNUTE 32 ayTU3-
MOT KpyLHjalHO K€ 3aBHCU Off KOMOHWHA-
yjaTa Ha ENUIEMUOJIOTHjaTa CO TOBEKe
0a3W4YHU Hay4YHU TaOOPATOPUCKH CTYUN.

Kayunu 360posu: eiiuoemuonozuja, ayiiu-
3am, 2eneiticko saujanue, MIIP-sakyuna.
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Abstract

Although there is good evidence that autism
is a multifactorial disorder, an adequate
understanding of the genetic and nongenetic
causes has yet to be achieved. With
empirical research findings review is made
to evidence on possible causal influences.
Much the strongest evidence concerns the
importance of susceptibility genes, but
such genes have yet to be identified.
Specific (tuberous
sclerosis and the fragile X syndrome)
account for a small proportion of cases.
Over recent decades there has been a major
rise in the rate of diagnosed autism. The
main explanation for this rise is to be found
in better ascertainment and a broadening of
the diagnostic concept. Progress on the
elucidation of the causes of autism will be

somatic conditions

crucially dependent on the combination of
epidemiology with more basic science
laboratory studies.
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MEDICAL TREATMENT

Boeeo

AyTH3MOT € TEeIIKO Pa3BOjHO HapyIIyBa-
e, KapaKTepU3UpaHO CO COLUjallHu fe-
(puumTH, HapylmleHa KOMYHHUKanuja W
PECTPUKTHBHA U PENETUTHUBHU OOpacuu
Ha ofHecyBame (1).

Ha nodeTokoT Ha 0BOj Tpy#A Tpeba fia ce
HallOMEHe JieKa BO IMOCJIEeHUTE JCeLeHun
BO JMjarHOCTUYKMOT KOHIENT Ha ayTH3-
MOT Ce HalpaBeHM BakHH NpomeHu. Bo
60-TUTE TOAMHU O MHHATHOT BEK ce
MUCIIENO JleKa ayTU3MOT € PETKO, CepPHo-
3HO  XEHMKENUpaykKo  HapyllyBame,
OOUYHO NPUAPYKEHO CO MEHTAJIHA peTap-
nanuja. EnuneMuonomkuTe u reHeTCKUTe
UCTpaKyBama ja HAaMeTHaa poMeHaTa BO
KOHIIETITOT KaKO Pe3yJlTaT Ha JOKa3uTe
lieka ayTh3aM CIMYHUTE aGHOPMATHOCTH
MOXe Jla ce ciay4yaT M Kaj MHAUBHAYH CO
HOpMasiHa wHTenureHnmja (2). Msrmena
IIOCTOM IIMPOK CHEKTap Ha HapyllyBamba
IITO MMaaT MHOTY CIMYHU KapaKTepuc-
TUKH, HO BO HEKOj MOrJefl NoOjaru u
OOMYHO ce jaByBaaT Kaj WHAMBHAYU CO
HOpMajHa uHTenureHuuja. Haasop on
OBa HapyllyBamke KMMa Ipylna co MHOTY
no6iard HO CIMYHUA COCTOjOM IITO Ce Ha-
peKyBaaT cO TEPMUHOT ,IOLINPOK (heHO-
tun’. Tue ce cpekaBaat Kaj okoay 1 oxm 5
POJAHMHM Off NpPB CTENEH Ha JHIla Co
ayTH3aM.

Cycyeumiubuanu zenu 3a ayuuzam

Bo ncuxujaTpuckaTa reHeTHKa ce KOpHUc-
TaT linkage ¥ acouMajuMOHNUTE CTpPATErHH
3a Jla ce MAeHTU(UKYyBaaT CyClenTUuOuI-
Hute reHu (3). [lo3HaTu ce moBeKe BETY-
BayKH, JIEIYMHO MOBTOPEHU, HAOAW IITO
ce OfIHECyBaaT Ha JIOKYCHTE Ha XpPOMO30-
MHTE 2 U 7, KaKO W HA JIPyTH XPOMO30M-

CKH JIOKalluu.
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Introduction

Autism is a severe developmental disorder
characterized by social deficits, impaired
communication, and
repetitive patterns of behaviour (1).

restricted  and

On the beginning of this article it should be
mention that, over the last few decades,
there have been important changes in the
diagnostic concept. During the 1960s, it was
generally assumed that autism was a rare,
seriously handicapping disorder, usually
associated ~ with  mental retardation.
Epidemiological and genetic research
findings have forced a change in concept as
a result of the evidence that autistic-like
abnormalities can and do occur in
individuals of normal intelligence (2). There
appears to be a broad spectrum of disorders
that are closely similar in quality but milder
in some respects and often occurring in
individuals of normal intelligence. Even
further outside the core is a group of much
milder, but apparently similar, conditions
that have come to be termed the ‘broader
phenotype’. They are found in some 1 in 5
first-degree relatives of individuals with
autism.

Susceptibility genes for autism

Psychiatric genetics use linkage and
association strategies, to identify susceptibi-
lity genes. A major growth area in
psychiatric genetics as applied to ASD
concerns the search, using linkage and
association strategies, to identify susceptibi-
lity genes (3). There are very promising,
partially replicated, findings with respect to
loci on chromosomes 2 and 7, as well as on
other chromosome locations.
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Moxke fa ce mpeaBUAU CO OApefieHa Jo-
BepOa JeKa aKTyeJHUTE CYCHENTUOUTHU
reHu Ke OupaT OJpeleHU AYPU BO CIEf-
HaTa JielleHuja, ako He W MOpaHOo Off Toa.
Linkage-cTpaTterunre ro mpoy4yBaaT CTe-
MEHOT CO KO] 3a00JIEHUTE 4YJEHOBU BO
UCTO CEMEjCTBO TOKaxKyBaaT KOHACIE[-
HOCT 32 MCTHU T'€HETCKHM JIOKYCH Ha Ofipe-
[IEHN XPOMO30MH. ACOIMjaTUBHUTE CTpa-
TEeTWH, CIIPOTUBHO, OffpeAyBaaT Jalu WH-
nuBuaynte co ACH ce pasnukyBaaT off
KOHTPOJIUTE BO HUBHUTE oOpacuu Ha
aJieJTHU Bapyjalud Ha cneuuUIHU TeHHU.
OsBa 3HaYM Jeka ceKoe Jiile HaclegyBa
eIHAa o] MOBeKe MOKHY aJIe/IHN KON HAa
cekoj ren. Hekou komum Ke ro Hocar
pu3NKoOT, a npyru He. Mako Moxe fma ce
OYeKyBa JeKa ujeHTH(UKaIjaTa Ha CyC-
LENTUOUTTHATE TeHU Ke OHuje MHOrY KO-
pucHa BO O(OpPMyBambeTO Ha OHMOJIOLI-
KUTE UCTpaxKyBama IITO Ke ja ofpeaar
HEBpOJIOIIIKATa OCHOBA Ha ayTU3MOT,
cemak Off ipyra CTpaHa MOMaJIKy € Bepo-
jaTHO JieKa reHuTe Ke OupaT of rojema
MpakTHYHA T0JI3a BO OIHOC HAa CKPWHUH-
rOT WJIN IMjarHOCTHUKATA.

Myiwiayuu na eoen zen

EnuHCTBEHa BOCTAaHOBEHA MyTaldja Ha
efieH reH, acouupana co ACH, e tyGepo3s-
HaTa ckiepo3sa (4). HajooOpara nponenka
yKaxKyBa jileka Taa ce cpekaBa Kaj okonay 1
1o 3% (5). Mako acommjanujata co ACH
e NoOpo yTBpJeHa, NPUUYMHCKUTE MeXa-
HU3MH WHBOJIBUPAHM BO HACTAHOKOT, C€
noMaisiky paszOpanu. BepojaTHO e BaxKHO
Jla ce HaloOMeHe JieKa acolyjanujaTta co
ACH e ocobeHO 0O3HaueHa camMoO Kora
TyOepo3HaTa CKjepo3a € acolupaHa co
TellKa MEHTaJlHa peTapjanuja, TelKa
enujerncyja U co JoKaluja Ha TybepuTe
BO TEMIIOPATHUOT JOOYC (6).
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It may be anticipated, with some
confidence, that the actual susceptibility
genes will be determined during the next
decade, if not rather earlier than that.
Linkage strategies study the degree to
which affected members in the same family
show co-inheritance of the same genetic
loci on particular chromosomes. Associa-
tion strategies, by contrast, determine
whether individuals with ASD differ from
controls in their pattern of allelic variations
of specific genes. That is, each person
inherits one out of several possible allelic
copies of each gene. Some copies will
carry risk whereas others will not.
Although it may be expected that the
identification of susceptibility genes will be
enormously  helpful in shaping the
biological research that will determine the
neural basis of autism, it is much less likely
that the genes themselves will be of much
practical utility in terms of either screening
or diagnosis.

Single gene conditions

The only single gene condition with an
established association with ASD is
tuberous sclerosis (4). The best estimates
suggest that this is found in about 1% to 3%
of cases of ASD (5). Although the
association with ASD is well established,
the causal mechanisms that are involved is
less well wunderstood. It 1is probably
important that the association with ASD is
particularly marked only when tuberous
sclerosis is associated with severe mental
retardation, severe epilepsy and the location
of tubers in the temporal lobe (6).
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Xpomosomcxu anomaauu

Hajmuory pokasu 3a moBp3aHocTa Mefy
xpomo3zomckute anomamuun u  ACH
foafaaT Ofi U30JUpaHU NpPUKa3M Ha CIy-
yau (7). Tue ce co mana ymorpeba BO
TECTUPAKETO Ha NPUYMHCKUTE XUIIOTE3U
u roroJyiemMa fiopep6a Tpeda J1a ce uMa BO
CHUCTEMATCKUTE CTyAUM OWJIO TOa fa €
OMIITaTa MOMYyJalnja Uil KINHUYKY TPU-
Meponu. [ToyeTHO, HajcUIHKUTE TBpAEHA
ce OfIHECyBaa Ha ITPETIIOCTaBeHaTa acoLHU-
januja merfy ®dparunHuor X-CHHAPOM H
aytu3moT. [loueTHnTE TBpHEWa 3a CUIHA
aconujanyja 6ea 0a3upaHu Bp3 HE3a/10BO-
JUTETHUTE METOAM Ha KJeTOYyHaTa KyJ-
Typa u otkako [IHA-merogure craHaa
NOCTaIlH{, Oellle €BHIAEHTHO TeKa IHTOo-
Jomkara ueHTuguKkanuja Ha pparniHm-
Te MecTa BOM 10 MHOTY JIa)KHO MO3UTHB-
Hu pe3yaratu (8). CucreMaTcKuTe UCTpa-
>KyBama Ha TOJIEMH MPUMEPOLH Ha UH/H-
pugynte co ACH mnokaxane feka caMo
okony 2 no 3% mnokaxyBaaT PparunHa
X-anoManwuja (9). OBa e ylITe BaskHa aco-
1yjanuja; Ho eBUJIEHTHO € Jieka Taa BOpo-
jyBa MHOTYy Maja NpoIoplLuja Ha cilydau
co ACH. Op gpyra crpaHa, HCTpaxyBa-
BaTa Ha MHIUBUYUTE 3a KOM CE 3HAENO
neka umaar PparmnHa X-aHomanuja I10-
KaxXkajio ieKa MOIIHE BUCOKa Iponopiuja
MOKaXKyBa COLMjaJIHU U KOMYHUKATHUBHU
aOHOPMAJIHOCTH Of] TAKOB THII IITO MOXKE
ma ce nomema co ayrusam (10). Hpyra
XpOMO30MCKa aHOMallfja Off YeCTO acoIu-
panute co ACH ce ogHecyBa Ha MajuuH-
CKM IIpeHeceHaTa WHTEpPCTUIMeNTHa [y-
niaukanyja Ha xpomo3omot 15 (11). Cuc-
TEMaTCKUTE UCTPaXKyBama Ha XpOMO30M-
CKHTE aHOMAaJIMM BO CEpHUja HAa UHAUBUYH
co ACH mnokaxkana fieka npuOauxkHo 5%
NOKaXkyBaaT aHOMAJIUU OJ €[I€H UJIU pYyT
Bupi. OBHE cocema ce pas3iuKyBaaT U BO
HajrosjemM Opoj cilyyau HUBHATa KIMHUYKA
3HAYajHOCT OCTAaHyBa HEjacHa.
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Chromosome anomalies

Most of the evidence on connections be-
tween chromosome anomalies and ASD
come from isolated case reports (7). These
are of little use in testing causal hypotheses
and greater reliance needs to be placed on
systematic studies of either general
population or clinic samples. Initially, the
strongest claims concerned the supposed
association between the Fragile X-anomaly
and autism. The initial claims of a strong
association were based on unsatisfactory
cell culture methods and, once DNA-
methods became available, it was evident
that the cytological identification of fragile
sites led to many false positives results (8).
Systematic surveys of large samples of
individuals with an ASD have shown that
only about 2% to 3% show the Fragile X
anomaly (9). This is still a meaningful and
significant association but it is evident that
it accounts for a very small proportion of
cases of ASD. On the other hand, surveys of
individuals known to have the Fragile X
anomaly have shown that quite a high
proportion show social and communicative
abnormalities of a kind that could be
confused with autism (10). The other
chromosome anomaly at all commonly
associated with ASD concerns the mater-
nally transmitted interstitial duplications of
chromosome 15 (11). Systematic surveys of
chromosome anomalies in a series of
individuals with an ASD have shown that
approximately 5% show anomalies of one
kind or another. These are quite varied and,
in most cases, their clinical significance
remains uncertain.
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Meouyuncku cocuiojou u ayidusam

Bo nmureparypara uma pasHu gebaTtu Kou
ce OjHecyBaaT Ha 4YecToTaTa cO Koja
ACH e acouupan co ofipefieHH injarHoc-
TUIMOMITHI MEUIMHCKHA COCTOjOM KOH,
BepojaTHO, Owjie BMEIIaHW BO TPUYIUH-
ckute npouecu (12). PazymHa nponeHnka e
neka Hekaje okony 10% on uHAUBUAYUTE
co ACH umaaT HeKakBO MOTEHIHjaJTHO
3HA4YajHO WAEHTU(UIMPAHO COMATCKO 3a-
OonyBame WM HapyllyBawme. OBa 3Hauu
IeKa COOJBETHO MENMIMHCKO HCIIEeyBa-
€ € HEONXOHO BO cuTe ciyvyad. Onmr
KOHCEH3yC € JIeKa OBHE WHCeyBama
Tpeba fa BKIy4yaT BHUMATEJIEH MEALUH-
CKH TIpeTJIe]], BKIy4yBajKu U ynorpebda Ha
Wood-0BO cBeTJIO 3a J1a MOXe Ja ce
IeTeKTHpa TyOepo3HaTa CKJepo3a, JeKa
KapuoTumnu3anygjata Tpedba PYTUHCKH [a
Oujie HampaBeHa, a UCTO Taka Jieka Tpeba
na ounat Bkiayyenu u [IHA-meTonu 3a fga
ce paujarHocTunpa Pparunna X-aHo-
Manuja. Mlako HEeKOM CKaHAMHABCKM WC-
TpaxKyBayM 3aroBapaaT HEKOM arpecUBHU
METO[IM KaKO PYTHHCKH, BKIYUyBajKu U
aymOajiHa MYHKIHUja, MO30YHO CKEHH-
pame CO KOPHUCTEH-E ONIITa aHecTe3nja u
ap. (13), mokaswTe wm3rjega cyrepupaar
MOKOH3€pBAaTUBEH NpHUCTaMN, Kajie IITO
IIAPOYMHATA W BUAOT HA MEAUIUHCKOTO
UCTpaxKyBame ce OfpefieHH Bp3 0a3a Ha
HaoNTe Of] KIMHUYKATA UCTOpHUja U KITU-
HUYKHUOT TpPETIIef.

Ilpenawannu eaujanuja
Huwpayiuepunu unghexyuu u idoKcunu

Mako rinaBHOTO BHUMAaHKE BO UCTPaXKyBa-
haTa € HacOYeHO KOH TI'E€HETCKHUTE BJIIH-
jaHWja Ha ayTU3MOT M HA MEUIMHCKHUTE
COCTOjOM, JOKA3UTe Ce jaCHMW JeKa IMOoBe-
keto o ACH ce counHeTu o MmyaTudgax-
TOPUEIIHH HapyIIyBama.
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Medical conditions and autism

There have been various debates in the
literature concerning the frequency with
which ASD are associated with definite
diagnosable medical conditions that are
likely to have been implicated in the causal
processes (12). A reasonable estimate
would be that something in the order of
10% of individuals with ASD has some
potentially relevant identifiable somatic
disease or disorder. This means that an
appropriately medical assessment is essen-
tial in all cases. The general consensus is
that this should include careful medical
examination, including the use of Wood’s
light, in order to detect tuberous sclerosis,
that karyotyping should be routinely
undertaken, but also that this should include
the use of DNA-methods to diagnose the
Fragile X-anomaly. Although some Scan-
dinavian researchers have advocated
agressive further investigations as a routine
- including lumbar puncture, brain scanning
using a general anaesthetic, etc. (13), the
evidence would seem to suggest a more
conservative approach in which the extent,
and type, of medical investigations are
determined on the basis of the clinical
history and clinical examination findings.

Prenatal influences

Intra-uterine infections and toxins

Although the main research attention has
focused on genetic influences in autism and
on associated medical conditions, the
evidence is clear cut that most ASD
constitute multifactorial disorders.
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OBa 3HauM JieKka HEKOM BHJIOBU Ha Here-
HETCKN (paKTOpHU, UCTO TaKa, BEpOjaTHO,
urpaat yJjora BO €THOJIOTHjaTa, U MOKpaj
TOa IITO HUE MOIIHE MaJlKy 3HaeMe 3a
HUB.

M3onupanu npukasy Ha ciaydau OpeTHoc-
TaBWJIE JieKa paHT Ha MOKHU HMHTpayTe-
puHM WH(MEKIMH ¥ TOKCHHH MOXe Ja
ourpaaT NpUYUHCKA YJOTa BO Pa3BOjOT
Ha ACH kaj ungusBuaynanu caydan (11,
14). OBue BKIIydyBaaT pa3lIUYHU MOXKHU
MajYMHCKU OKOJHOCTH IITO MOXE Jla o
3apaTaT IIOAOT, BKIYYyBajKU ' ¥ XUIIO-
THPOMAN3aM, ynoTpedaTa Ha TalIUOMUL,
ynotpebaTta Ha BalNpPOMHCKA KHUCENNHA,
ynorpebara Ha alKOXOJ ¥ KOKauH Kako U
KOHI€HUTAJHA IMTOMETAIIOBUPYCHA WH-
¢exumja. Huenen on HUB He OUJ HMCTaK-
HAT BO KoOja OMIJIO eNMuIeMHOJIONIKA CTY-
mja 3a ACH wm wu3riema HeBepojaTHO
Jleka THEe ce OMITO HpudaTeHu Kako
pusuk-pakTopu 3a ACH.

EnuHcTBeHa Apyra BOCTaHOBEHA BpCKa €
Mefy KOHI€HHMTajHaTa pyOejla W ayTH3-
moT (15). Haogure o crcremaTckuTe
CTYAMM Ha TOJIEM NPHUMEPOK Ha fela co
KOHTEHUTAJIHA pybena NoKaxkane jeka
3Ha4YajHO MAJIIMHCTBO Pa3BUJIO HEKOja
¢dopma ma ACH. Crankara O6una 3Hauu-
TEJHO TOBHUCOKa Kaj Jierara, 4uj XEH/H-
KeIl BKJy4dyBajl MEHTAJHa peTappalmyja,
Kako W BUAHU ¥ cnymHu aedexktu. Cre-
AeETO TMoKakano jeka TekoT Ha ACH
Kaj OBHUE fiela TexKHee J1a Oufie pa3inyeH
OJ] OHOj acou¥paH CO WAUOMATCKU ayTH-
3aM, Kajie IITO jellaTa ocTaHyBaaT 3Ha-
YajHO XCHAMKENUpaHU, U KaKo IITO CTa-
peart, Taka M ayTUCTUUHUTE KapaKTepuc-
THKK ce HamanyBaaT. Haonurte ce co or-
paHMYEHa COBPEMEHA BaXKHOCT BO TOTJIE]
Ha KOHIEHUTalHa pyOeojsia MO BOBEAY-
BAaWETO HA IPOrpaMUTE 3a BaKIMHALIK]A.
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That means that some kinds of nongenetic
factors are also likely to play a role in
etiology, even if we know little about them.
Isolated case reports have suggested that a
range of possible intra-uterine infections
and toxins could play a causal role in the
development of ASD in individual cases
(11, 14). These include various possible
maternal circumstances that could affect the
foetus including hypothyroidism, thalido-
mide use, valproic acid use, cocaine or
alcohol use, and congenital cytomegalovi-
rus infection. None of these have been
prominent in any of the epidemiological
studies of ASD and it seems unlikely that
they constitute commonly risk-factors for
ASD.

The only other established link is that
between congenital rubella and autism (15).
Findings from a systematically studied large
sample of children with congenital rubella
showed that a substantial
developed some form of ASD. The rate was
substantially higher in the children whose
handicaps included marked mental retarda-
tion as well as visual and hearing defects. It
is noteworthy, however, that the follow-up
showed that the course of ASD in these
children tended, on the whole, to be rather
different from that
idiopathic autism in that, although the
children remained markedly handicapped at
they grew older, the autistic features tended
to diminish. The findings, of course, are of

minority

associated  with

very limited contemporary relevance in
view of the rarity of congenital rubella
following the establishment of population-
wide vaccination programmes.
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AKywepcKku Komuasukayuu
u peo Ha patamwe

Opn npBOTO coOMpame MOJATOLM OIIITO
Oelle HajIeHO feKa ayTU3MOT MMa TeH-
[IeHIM]ja 1a Oufie MOoYecT Kaj MPBOPOJCHM-
Te Of /IBE Jiella, HO MHOTY TOYeCT Kaj moc-
JIeHUTEe POJICHM Kajie IITO uMa IHoBeKe
nena (16). Mcro Taka, 6WIIO HajIeHO AeKa
aKYLIEPCKUTE KOMIUIMKAIUU CE MOYECTH
Kaj WHAMBUAYUTE CO ayTH3aM, OTKOJKY
Kaj HUBHHTE 3[paBu Opaka M CECTpHU WIH
kaj koHTponute (17). OBue gokasm cyre-
pHUpaar feka aKymepcKuTe KOMIUTHKAIIH
HE IO OffpeflyBaaT PU3UKOT Of] HaJBOPEIL-
HaTa cpefiuHa, TYKy THE MOXe Jia ce ofipa-
3aT Ha reHeTcKu abHopMaieH etyc (17).
Coyujanna kaaca Ha poouuieauiue
u 3emjauia Ha UOWEK N0

Cnenejku ro KaHepoBHOT NpBHYEH WH3-
BEIlITA] fIeKa fiellaTa co ayTHu3aM, Bepo-
jaTHO, UMalie POJUTENN CO BUCOK COIMO-
ekoHoMmcku craryc (18). Ho, Wing (19) n
Schopler m cop. (20) He ro Hamie OBOj
Haon. HuBHuTe crynuu Oune canuyny,
OusiejKu He ja 3eJe BO IpecMeTKaTa eT-
HUYKaTa npumnagHoct. HajnoBure ucrpa-
>KyBama HE IO WCHHUTYBaJe COIMjaIHUOT
CTaTyC CUCTEMATCKH, TYKY CO €[IeH MOXKEeH
UCKIIyYOK BO cTyaujaTa Ha Fombonne u
cop., Kajie ITO MaJKyMHHA IITO 'O UCIH-
TyBajle, HE HalllJle HMKAaKBa acolyjaluja.
3apajgu Toa MOBEKETO KPUTHYAPH 3apajiu
TOA 3aKJyuyuie JeKa BepojaTHO He Ioc-
Tou acouyjanmja (21). Toa e BepojaTHO
BHUCTHHA, HO Tpeda fa ce UCTaKHE JeKa
JIOKa3UTe 3a JOHECYBame 3aKIyYOK Cce
cnabu. [TocrojaT mHAMKaUU IeKa ayTu3-
MoT Bo Benuka Bpuranmja moxe ga e
noyecT Kaj fena of popurenau co Adpo-
Kapuncko norekino, ta Gillberg u Gillberg
M3BECTUJIE 3a 3rojieMeH Opoj Kaj fena Ha
nmurpantu Bo IlIBencka. Mcro u co co-
IMjajiHaTa Kjaca HaOiuTe ce KOHTPANK-
TOpHHU, HeyOeuBY U Oa3upaHu Bp3 Mall
Opoj ciyuan (21).

JAEDPEKTOJIONIKA TEOPUJA U ITIPAKTHUKA 2004, 1-2: 61-74

Obstetric complications

and birth order

Since the first pulling together of the
evidence, it has generally been found that
autism tends to be more common in the
firstborn in sibships of two but more
common in the last born in larger sibships
(16). Also it has usually been found that
obstetric complications are more common
in individuals with autism than in their
unaffected siblings or in controls (17). The
balance of the evidence suggests that the
obstetric complications do not constitute an
environmentally mediated risk; rather, they
may reflect a response to a genetically
abnormal foetus (17).

Parental social class and

country of origin

Following Kanner’s initial report that
children with autism were likely to have
parents of a high socio-economic
background (18). But, Wing (19) and
Schopler et al. (20) did not find this. Their
studies were both flawed by a failure to take
ethnicity into account. Most recent surveys
have not examined social background
systematically but, with one possible
exception in the study of Fombonne et al.,
the few that have done so have not found
any association. Most reviewers have,
therefore, concluded that probably there is
no association (21). That is likely to be true
but it has to be said that the evidential base
for the conclusion is weak. There has been
some indication that autism may be more
common in the UK in children born to
parents of Afro-Caribbean background and
Gillberg and Gillberg reported an increase
in Sweden for children born to immigrant
parents. As with social class, the findings
are contradictory, inconclusive and based
on small numbers (21).
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Mono3uzowinu 6au3nayu

KakKko pu3uk gaxiiop

OHue 1ITO HE ce 3aHMMaBaaT co FTeHETHKA
IpeTIOoCTaByBaaT Jleka HEreHeTCKUTe
(hakTOpH, BKIyYE€HU BO €THOJIOTHjaTa Ha
ACH, HeonxogHO MOpa ja BKJIy4aT He-
Koja ¢opma Ha crneyupuyeH CpeauHCKU
pusuk (22). Ha npumep, Greenberg u cop.
(23), u ucro Taka Betancur u cop. (24),
U3BECTHJIE 3a OYUIIIEJHO 3TOJIEMYyBame
Ha OpojoT Ha Onm3Hauu Mefy 3acareHure
nBojku (Opaka/cecTpm) co ayTtm3am. AKO
OBOj HAOJ] ce JOKaXke KaKo HEeCIIOpPEH, Toa
Ke yKaxe Jieka ga ce Oupie OnM3HAK €
pusuK-pakTop 3a ayrtusaM. Toa Ou Tpe-
6ao ja ce ciay4yyBa MOpaju 3roleMeHNOT
PU3MK O]l aKylIEepCKU KOMIUTMKALUU Kaj
ONM3HAIMTE WU MOPaj TOa IITO MOHO-
3UroTHaTa OJM3HaYKa OpEeMEHOCT co3fia-
Ba (popMa Ha KOHIE€HHTAJHA aHOMAaJWja
(25). KonHreHuTamHuTe aHOMaIuu Ouse
MOYECTO HAjACHU Kaj HUHAMBHUAYUTE CO
aytuzaM. Tue, BepojaTHO, IO MOKaxKyBaaT
HA4YMHOT Ha KOj pa3BOjOT KOj , BEpPOjaTHO
€ NMporpaMMpaH, Moxe fia TpPrHe Ha JIOLIOo
(26). KoHrennurajinure aHoMalIuu ce MO-
YecTH Kaj OJM3HANNTE OTKOJKY Kaj eau-
HEYHHTE parama M ce MOYecTH Kaj Jenara
POieHH O]l MOCTApPH MAjKH, OTKOJKY Kaj
oHue popaenu ox momuanu (27). ITocnepo-
BaTeJIHO Ha Toa, Toa OM 3HAYEJIO JeKa
OBHE NOJIyCIy4YajHU Pa3BOjHU BO3HEMUPY-
Bamka MOXKE Jla T 3aCWiIaT CIIOPEJHUTE
epeKTu Ha TeHeTcKaTa CKJIOHOCT KOH
ACH. Tpeba pa Oupge 3abenexaHoO JieKa
KOHT€HUTAJHUTE AHOMAJIMU IOKa>KyBaaT
NoKayeHa CTanKa Ha IIUPOK paHT Ha ICH-
XMjaTPUCKM HapyIllyBamka, TaKallTO PU3HU-
KOT e 0e3 crienuuyHo 3Hauewe 3a ACH.
Y1ire NoBaXkKHO, OPEiICH CKENTHUIUA3AM €
HEOIXOJIEH CO MOYUT KOH MPEJIOKEHUTE
HAaoM JleKa cTamnkaTa Ha OJu3Hauy, Ha-
BHUCTHHA € nmokavyeHa kaj ACH.
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Monozygotic twinning
as a risk factor

Non-geneticists tend to assume that the non-
genetic factors, involved in the etiology of
ASD, must necessarily involve some form
of specific environmental risk (22). For
example, Greenberg et al. (23), and also
Betancur et al. (24), reported an apparent
excess of twins among affected sibling pairs
with autism. If this finding will to prove
valid, it would suggest that being a twin
constituted a risk-factor for autism. That
could come about either because twinning is
associated with an increased risk of
obstetric ~ complications or  because
monozygotic twinning itself constitutes a
form of congenital anomaly (25). Congeni-
tal anomalies have been found to be more
common in individuals with autism and
these probably index the ways in which
development, which is probabilistic rather
than deterministically programmed, may go
awry (26). Congenital anomalies are more
common in twins than in singletons and
are more common in children born to
older mothers than in those born to
younger ones (27). Accordingly, it could be
that these semi-random developmental
perturbations could enhance the adverse
effects of a genetic liability to ASD.

It should be noted, that congenital
anomalies show an increased rate in a wide
range of psychiatric disorders, so that the

risk is by no means specific to ASD.
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OTKpUBa®kETO HAa NPUCTPACHOCTH BEPO-
jaTHO MMaaT IJaBHA YJOra, Ta BPENHO €
Jla ce HallOMEHE JeKa HajCUCTEMaTCKUTE
npuMepouu Ha Bailey u cop. (28) He BKay-
yyyle 3HAYUTENEH BUIIOK HAa MOHO3H-
roTHu OJU3HALM HU, T1aK, TOA CE Iiefia BO
aBCTPAJUCKAOT NPUMEPOK Ha ONM3HALHM
Ha Hallmayer m cop. (29). Moxe pa ce
3aKJIy4d JieKa IPETHOCTaBEHUOT 3roJje-
MEH pH3UK 3a ayTu3aM, acolyupaH co
ONM3HAYHOCTA, OCTaHyBa WINEKYJIAaTHUBHA
CyrecTja M fieKa JOKa3UTe IOKaxKyBaaT
JieKa HEe € COO[IBETHO Jia CE 3aKJIy4d JeKa
MOHO3UTOTHUTE OJM3HallW Ce TJIaBEH
pU3HK-paKTOP.

Hocwnamananu pusuk paximopu

Cure f0Ka3M MOCOYYBAaT jieKa PeTKO ce
CllydyBa MOCTHATAJIHUTE COMATCKU 3a00-
JyBama fa ja 3rojemMaT IojaBaTa Ha
ACH. Mma n3onupaHu npukKasu Ha CIly-
yay ieKa XepIrec eHIeanuTuCOT Mpeau3-
Bukan aytuzam (30), HO oBa € HEBOOOH-
yaeHO U He ce u3BecryBa jeka ACH e
yecTa MOCHeNla Ha eHUEe(alIuTUCOT BO
nerctBoTo (31).

MIIP u Thimerosal

Bo nocnepnaTta pekapa riaaBHHOT (QOKYC
Kako MOXHH pusuk-gakropu 3a ACH
Oemre HaCOYeH KOH MOJXKHOCTA JleKa BakK-
UHaIMjaTa € pakTop IITO INPHUAOHECYBa
3a mojaBa Ha ACH. IlpBo, umarte cyrec-
THja IeKa MOpPOMIU-NIapOTUT-pyOena Bak-
I[MHAaTa € OATOBOpPHA 3a HEONAMHEIIHUOT
BUCOK IOpacT Ha aujarHoctunupan ACH
2).

Benie fokaxkaHo fieka 1o NaToT Ha MUHY-
Balkb€ BaKIMHATA IPEJU3BUKyBa LPEBHO
HapyllyBamke, 3apajy MITO UMa IPONyII-
Tamke Ha NPOTEMHCKU NPOAYKTH BO KPBO-
TOKOT KOM IIOIOIHA Mpeau3BUKYyBaaT
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Ascertainment biases are likely to have
played a major role and it is noteworthy that
the most systematic twin sample of Bailey
et al. (28) did not include a significant
excess of monozygotic twins; nor did
Hallmayer et al.’s (29) Australian twin
sample. It may be concluded that the
postulated increased risk for autism
associated with being a twin remains a
speculative suggestion and, on balance, the
evidence indicates that it is not likely that
being a monozygotic twin constitutes a
major risk-factor.

Postnatal risk influences

All the evidence suggests that it is rare for
postnatal somatic disease to give rise to an
ASD. There are isolated case reports of
herpes encephalitis causing autism (30) but
this is decidedly unusual and ASD has not
been reported as a common consequence of
encephalitis in childhood (31).

MMR and Thimerosal

During the last decade, the main focus of
possible postnatal risk-factors for ASD has
been on the possibility that immunization
constitutes a contributory factor for ASD.
First, there was the suggestion that the
measles-mumps-rubella (MMR) vaccine is
responsible for the huge recent rise in the
rate of diagnosed ASD (2).

It was argued that through the route of a
vaccine-caused gut disorder, there was
leakage of protein products into the blood

stream and that these then caused a special

69




MEDICAL TREATMENT

noceOHa perpecuBHa (popma Ha ayTU3MOT
(kage mTO MMa TYOMTOK Ha MPETXOITHO
CTEeKHATH COLMjaJlHU M KOMYHUKATUBHH
BemTMHM). Hu3a Ha enmaeMHOIOmKH
CTynuu OWje Ipe3eMEeHH 3a Jja Ce Oipenn
panu ynorpebara Ha MIIP-BakiuHaTa
MoOXe Jla Oujie OAroBOpHaA 3a MOKadeHaTa
CTalnka Ha ayTU3MOT ILIHPYM CBETOT H
OCOOEHO fajay BOAU O OBaa IPETHOC-
TaBEHAa perpecuBHa (pOpMa Ha ayTHU3aM.
Jloxka3sute ce nocrojano npotus MITP-xu-
nore3ata. Ako MITP 6una oarosopna 3a
nokauyBaweTo Ha ACH, Ou Tpebano na
Cce O4YeKyBa Ji€Ka BOBEYBAHETO Ha BaK-
[UHaTa BO 3eMjUTe Kaje WITO nodapyBay-
KaTa Omma Op3a W MHOTY BUCOKa (KakKo
mTo e cinydaj co Bennka Bpuranuja), 6u
Tpebano fga Oupe cleieHa CO TOJIEMO
nokavyBatkbe Ha ACH, a Toa moTtoa pa
Ouje CciIefeHo co IIaTo BO CTamkara, u
neka kora MIIP e mpeknHaTa (Kako IITO
6eme BO Jamonmja) oBa Tpeba ja Oupe
CIIE[IEHO CO HaMajlyBame Ha crankarta. Bo
cuBe oBue (pa3y, IIIaBHUTE IPOMEHU Tpe-
0a na ce ofHecyBaaT HAa PETPECUBHUOT
aytu3zaMm. JlokasuTe moKaxyBaaT JeKa
HUEIHO Of] OBUE OYEKyBama He OmiIe MoT-
Kpernenu (2).

Xunore3ara 3a Thimerosal (KOH3epBaHC
ITO c€ ynoTpeOyBaja BO MHOTY BaKIWHU
10 HEeOoflaMHa) € JOHEKajle pa3lndyHa BO
[EeTaJbOT JeKa JKMBaTa € HEBPOTOKCHUH;
copej, Toa, OWJI OYEKYBAaH JUPEKTEH
HeCakaH €(PeKT Ha MO30KOT.

Kako um pma e, ocraHyBa HejacHO [aju
,00JTyCc’-e(PeKTOT Mpean3BUKYBa OIITETY-
Bame (Ip. MOMEHTHUOT, TOJIEM, HO KYCO-
TpaeH MOpacT Ha HUBOTO HA KWBAaTa MO
BaKI[MHAIMjaTa), WIN JJaJii OIITETyBakbe-
TO MOTEKHYBA Of] KYMYJIAaTUBHUOT MOPACT
Ha HMBOTO Ha JKMBaTa KakKO pe3yJTaT Ha
MOBEKE BaKI[MHALAH.
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regressive form of autism (in which there
was a loss of previously acquired social and
skills). A range of
epidemiological studies was undertaken to
determine whether the use of the MMR-
vaccine might be responsible for the

communicative

worldwide rise in the rate of autism as
diagnosed, and in particular whether it led
to this postulated regressive form of autism.
The evidence is consistently against the
MMR-hypothesis. If MMR had been
responsible for the rise in ASD it would be
expected that the introduction of the
vaccine, in countries in which the take-up
was rapid and very high (as was the case in
the UK), should be followed by a large
step-wise increase in ASD, that this should
be followed by a plateau in rate, and that
when MMR was stopped (as it was in
Japan) this should be followed by a fall in
rate. In all these phases, the main changes
should apply to regressive autism. The
evidence shows that none of these
expectations were borne out (2).

The hypothesis regarding Thimerosal (a
preservative that was, until recently, used in
many vaccines) is somewhat different in
detail, in that mercury is known to be a
neurotoxin; accordingly, a direct adverse
effect on the brain was expected.

However, it remains uncertain whether a
‘bolus’ effect causes damage (i.e. the
immediate, large, but very transient rise in
mercury level following vaccination) or
whether the damage derives from the
cumulative mercury build-up resulting from
multiple vaccinations.
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Emunemuonomxkuor mokas 3a Thimerosal
e mocnad Bo ofHOC Ha oHOj 3a MIIP, HO
MOBTOPHO HAOJIUTE CE HETATUBHU.

OBHe HEeraTMBHM 3aKJy4dyolli OTBOpaaT
nBe npamama. [IpBo, ako Hu MIIP Hu
Thimerosal ce BMHOBHHM 3a NOYETOK Ha
ayTU3MOT, TOTall IITO IO MPeu3BUKAIIO
nopactoT? JacHo e feka Il1aBHOTO o0jac-
HEHME TOTEeKHyBa Off KOMOHWHaI#jaTa
Mefy mogoOpo yTBpAYyBakbe W MPOLIUPY-
Balb€ Ha [IUjaTHOCTUYKUOT KOHIICTT.
Kako u fma e, He MOXe f1a ce UCKIy4d
MOXKHOCTA JeKa IIOCTOM BHCTHHCKH IIO-
pacT BO MHIUJECHIIMjATa, LITO CE MOJIKH
Ha HEKOj yIITe HEUJIeHTU(PUKYBAH HA/IBO-
pelieH pu3uk-gaxkrop. Bropo, nako Beke
He e yoeqmuso geka MITP nim Thimerosal
nosesne po uenoceH mnopact Ha ACH,
SIUACMHUOJIOIIKIUTE MOHATOIU HE MOXKeE
71a ja MCKIIy4aT MOXKHOCTA JIeKa THE MOXKe
na wuMane e@geKT Ha Maj OICcer Of
HEBOOOMYAEHO YyBCTBUTENHHU Aena. Hema
JI0OKa3u 3a MOTIOpa Ha OBaa Cyrectuja
aMa Taa He MOXE CO CHTYPHOCT HH fia ce

oTdpiu.
3axkay4oyu

ITocTojaT nOOpPHM enuAEMHONOMIKY TOfa-
TOIM IITO MOKaXKyBaaT JleKa BUCTUHCKATA
uniunennuja Ha ACH cera, BepojaTHo, €
Mmerfy 30 u 60 ciyuan Ha 10.000, Komnapu-
paHO CO OpUTHMHAJIHATA MPOLEHKa Off 4 Ha
10.000 HanpaBeHa npef, OKONy 4 NeUCHNH.

AJMUHUCTPAaTUBHATE MOJATOLU MOKaXKYy-
BaaT MacHBHO NOKadyBame Ha CTalkara
Ha aujarHoctunupad ACH. JacHo e pgeka
rojieM fieJl ce JOJKM Ha KoMOuHaiuja
Mely ofo0po OTKpHUBaWkEe U IMPOLINpPYBa-
€ Ha AMJarHOCTHYKUOT KOHIENT, a BHC-
TUHCKOTO NOKavyyBame Ha MHIWCHIMjaTa
Ha ACH wne Moxe ma Owmge IeIOCHO
UCKITyYEHO.
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The epidemiological evidence on Thimero-
sal is much less than that on MMR but
again the findings are negative.

These negative conclusions give rise to two
main queries. First, if neither MMR nor
Thimerosal is responsible for the rise in
autism, what has caused the increase? It is
clear that the main explanation is that it
derives from a combination of better
ascertainment and a broadening of the
diagnostic concept. However, the possibility
that, in addition, there has been a true rise in
incidence due to some, as yet unidentified,
environmental risk factor cannot be ruled
out (2). Second, although it is no longer
plausible that MMR or Thimerosal have led
to an overall increase in ASD, the
epidemiological data cannot exclude the
possibility that either might have a risk
effect in a small proportion of unusually
susceptible children. There is no evidence
supporting this suggestion but it cannot be
firmly excluded.

Conclusions

There are good epidemiological data
indicating that the true incidence of ASD
now is likely to be of the order of 30 to 60
cases per 10.000, as compared with the
original estimate of 4 per 10.000 made

some four decades ago.

Administrative data show massive increases
over time in the rate of diagnosed ASD and
it is clear that, in large part, this is due to
the combination of better ascertainment and
a broadening of the diagnostic concept, but
a true rise over time in the incidence of

ASD cannot be entirely ruled out.
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ITokpaj cunHuTE TBpAEHa 3a MOXKHaTa
ynora Ha MIIP Bo ofgHOC Ha mpenn3BHU-
KyBam€ Ha ayTU3MOT, HEMa yBEpYBauKu
JIOKa3M 3a Jia ja MOAAp>KaT OBaa XUIoTe3a.
Oco0eno crankata Ha ACH mnokaxysa
He3HauyajHa acolyjanyja co 6WiIo Toa fa e
IIPECTAaHYBAKETO WIM INOYHYBAHETO Ha
BakuuHanujata co MITP u Hema npomeHn
BO aconujanujata Mef'y ACH u upeBHute
HapyllyBawka WJIN pa3BOjHaTa perpecuja
CO TEKOT Ha BpeMeTo. [IoKa30oT BO NOTjes
Ha MoxHarta aconujanmja co Thimerosal,
KOH3€epBaHC BO HEKOW BAaKIMHHU, YIITE
noBeke e orpaHuyueH. Y moBTOpHO, HEMa
MNOTKPENyBauKi ENUAEMHUOJIONIKA /I0Ka3
WU TpUYMHCKA acommjanuja. OcraHyBa
MOXHO JIeKa IOCTOU BHCTUHCKO IOKauyy-
Balkbe BO MHIUJEHIMjaTa, KOE C€ MOJIKU
Ha HEKOM CPEJMHCKY PU3NYHU (PAKTOPH, a
OCTaHyBa COCEMa HEJaCHO KO] € TOj
¢axrop.

I'enerckuor nokas e jaceH meka ACH ce
MyJITU(AKTOPUETHH COCTOjOU, MpUYNHE-
TH Of] TOBEKE F€HU ¥ HEKOM YIIITE HEUJIeH-
TU(UKYBaHU HereHeTcku akrTopu. [e-
HETCKUTE (PaKTOPU KOHU JIeXKaT BO OCHOBA
Ha ACH, BepojaTHO ce xeTeporenu. Oc-
TaHyBa HEjacHO JIaJll Taa XeTEePOreHOCT €
NoKaXkaHa NpPeKy KIWHUYKUATE 3HAIW W,
ako e, ko ce tue akropu. [lokasor e,
UCTO TaKa, jaceH: jleka reHeTckara IMoj-
noxHocT KOH ACH ro BkiydyBa noumm-
POKHMOT (P€HOTHI, IITO Off AApyra cTpaHa
ja mpoumpyBa TpajullMOHAIHATa MAMjar-
HO3a Ha XEHJMKemupayka cocToj0a Kaj
ayTU3MOT.

[TommpoxkuoT peHoTHN U3rIeAa fAeKa He
€ acolMpaH Cco eNnuiencujaTa Uil co MeH-
TajHaTa peTrappanyja, Ta MOIIHE MaJKy
ce 3Hae 3a (pakTOpHUTE, T€HETCKU WUJIH
HEreHETCKM, 3aMEllaHu BO IPEMUHYBa-
HETO Off OJIECEH NOINUPOK (DEHOTHI KOH
CEPUO3HO XEHJUKENMNPAYKO HAPYIIIYBaHE.
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Despite strong claims made about the
possible role of MMR in relation to the
causation of autism, there is no convincing
evidence in support of this hypothesis. In
particular, the rate of ASD shows no
particular association with either the
stopping or starting of MMR and there has
been no change over time in the pattern of
association between ASD and either bowel
disturbance or developmental regression.
The evidence with respect to a possible
association with Thimerosal, a preservative
in some vaccines, is much more limited but,
again, there is no supporting
epidemiological evidence of a causal
association. It remains possible that there
has been a true rise in incidence due to
some environmental risk factor but, if so, it
remains quite obscure as to what that factor
might be.

The genetic evidence is clear cut that ASD
are multifactorial conditions caused by
multiple genes and some, as yet to be
identified, non-genetic factors. The genetic
factors that underlic ASD are likely to be
heterogencous but it remains unclear
whether that heterogeneity is indexed by
clinical features and, if it is, which they are.
The evidence is also clear-cut that the
genetic liability to ASD involves a broader
phenotype that extends well beyond the
traditional diagnosis of a handicapping
condition of autism.

The broader phenotype does not seem to be
associated with either epilepsy or mental
retardation and very little is known on the
factors, genetic or non-genetic, that are
implicated in the transition from the milder
broader phenotype to a  seriously
handicapping disorder.
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Enupemuononikure Haoau Ouse of IO-
MOII BO BKJIYYYBaWkhETO U UCKIIYUYBAHBETO
Ha pa3lM4HM NPETIOCTABEHU NMPUYNHCKH
BIIMjaHM]a U THE K€ MPOAOJIXKAT Aa uMaatr
IPECYHO BIWjaHHE BO Taa MOBP3aHOCT.
Cemnak, €BUIECHTHO € JieKa NPOrpecoT pe-
1IaBayKy Ke 3aBUCH Of KOMOUHanujata u
UMHTETpanyjaTa Ha ENUEeMHOJIOTHjaTa CcO
0a3MYHUTE HAy4YHH J1aOOPATOPUCKH CTY-
IAN.
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