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Rezime  

 Abstract  

Iako postojat dobri dokazi deka au-
tizmot e multifaktorielno naru{uva-
we, sî u{te ima potreba od dobro raz-
birawe na genetskite i negenetskite 
pri~ini. Preku empiriski istra`u-
va~ki naodi e napraveno ispituvawe 
na mo`nite pri~inski vlijanija. Naj-
silnite dokazi se odnesuvaat na va`-
nosta na susceptibilnite geni, a vak-
vite geni treba da bidat identifiku-
vani. Specifi~nite somatski sostojbi 
(tuberozna skleroza i fragilen X-
sindrom) u~estvuvaat so mala propor-
cija od slu~aite. Vo poslednite de-
cenii e zabele`ano zgolemuvawe vo 
stapkata na dijagnosticiran autizam. 
Glavno objasnuvawe za ova zgolemu-
vawe mo`e da se najde vo podobroto ot-
krivawe i pro{iruvaweto na dijag-
nosti~kiot koncept. Progresot vo 
razjasnuvaweto na pri~inite za autiz-
mot krucijalno }e zavisi od kombina-
cijata na epidemiologijata so pove}e 
bazi~ni nau~ni laboratoriski studii.

 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 somatic conditions (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 
crucially dependent on the combination of 
epidemiology with more basic science 
laboratory studies. 
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Voved  Introduction 
Autizmot e te{ko razvojno naru{uva-
we, karakterizirano so socijalni de-
ficiti, naru{ena komunikacija i 
restriktivni i repetitivni obrasci 
na odnesuvawe (1). 
Na po~etokot na ovoj trud treba da se 
napomene deka vo poslednite decenii 
vo dijagnosti~kiot koncept na autiz-
mot se napraveni va`ni promeni. Vo 
60-tite godini od minatiot vek se 
mislelo deka autizmot e retko, serio-
zno hendikepira~ko naru{uvawe, 
obi~no pridru`eno so mentalna retar-
dacija. Epidemiolo{kite i genetskite 
istra`uvawa ja nametnaa promenata vo 
konceptot kako rezultat na dokazite 
deka autizam sli~nite abnormalnosti 
mo`e da se slu~at i kaj individui so 
normalna inteligencija (2). Izgleda 
postoi {irok spektar na naru{uvawa 
{to imaat mnogu sli~ni karakteris-
tiki, no vo nekoj pogled poblagi i 
obi~no se javuvaat kaj individui so 
normalna inteligencija. Nadvor od 
ova naru{uvawe ima grupa so mnogu 
poblagi no sli~ni sostojbi {to se na-
rekuvaat so terminot „po{irok feno-
tip”. Tie se sre}avaat kaj okolu 1 od 5 
rodnini od prv stepen na lica so 
autizam.  

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

Susceptibilni geni za autizam Susceptibility genes for autism 

Vo psihijatriskata genetika se koris-

tat linkage i asociajcionite strategii 

za da se identifikuvaat susceptibil-

nite geni (3). Poznati se pove}e vetu-

va~ki, delumno povtoreni, naodi {to 

se odnesuvaat na lokusite na hromozo-

mite 2 i 7, kako i na drugi hromozom-

ski lokacii. 

 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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Mo`e da se predvidi so odredena do-
verba deka aktuelnite susceptibilni 
geni }e bidat odredeni duri vo sled-
nata decenija, ako ne i porano od toa. 
Linkage-strategiite go prou~uvaat ste-
penot so koj zabolenite ~lenovi vo 
isto semejstvo poka`uvaat konasled-
nost za isti genetski lokusi na odre-
deni hromozomi. Asocijativnite stra-
tegii, sprotivno, odreduvaat dali in-
dividuite so ASN se razlikuvaat od 
kontrolite vo nivnite obrasci na 
alelni varijacii na specifi~ni geni. 
Ova zna~i deka sekoe lice nasleduva 
edna od pove}e mo`ni alelni kopii na 
sekoj gen. Nekoi kopii }e go nosat 
rizikot, a drugi ne. Iako mo`e da se 
o~ekuva deka identifikacijata na sus-
ceptibilnite geni }e bide mnogu ko-
risna vo oformuvaweto na biolo{-
kite istra`uvawa {to }e ja odredat 
nevrolo{kata osnova na autizmot, 
sepak od druga strana pomalku e vero-
jatno deka genite }e bidat od golema 
prakti~na polza vo odnos na skrinin-
got ili dijagnostikata.  

 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. 

   

Mutacii na eden gen Single gene conditions 

Edinstvena vostanovena mutacija na 
eden gen, asocirana so ASN, e tuberoz-
nata skleroza (4). Najdobrata procenka 
uka`uva deka taa se sre}ava kaj okolu 1 
do 3% (5). Iako asocijacijata so ASN 
e dobro utvrdena, pri~inskite meha-
nizmi involvirani vo nastanokot, se 
pomalku razbrani. Verojatno e va`no 
da se napomene deka asocijacijata so 
ASN e osobeno ozna~ena samo koga 
tuberoznata skleroza e asocirana so 
te{ka mentalna retardacija, te{ka 
epilepsija i so lokacija na tuberite 
vo temporalniot lobus (6). 

 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 understood. It is 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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Hromozomski anomalii  Chromosome anomalies 
Najmnogu dokazi za povrzanosta me|u 
hromozomskite anomalii i ASN 
doa|aat od izolirani prikazi na slu-
~ai (7). Tie se so mala upotreba vo 
testiraweto na pri~inskite hipotezi 
i pogolema doverba treba da se ima vo 
sistematskite studii bilo toa da e 
op{tata populacija ili klini~ki pri-
meroci. Po~etno, najsilnite tvrdewa 
se odnesuvaa na pretpostavenata asoci-
jacija me|u Fragilniot X-sindrom i 
autizmot. Po~etnite tvrdewa za silna 
asocijacija bea bazirani vrz nezadovo-
litelnite metodi na kleto~nata kul-
tura i otkako DNA-metodite stanaa 
dostapni, be{e evidentno deka cito-
lo{kata identifikacija na fragilni-
te mesta vodi do mnogu la`no pozitiv-
ni rezultati (8). Sistematskite istra-
`uvawa na golemi primeroci na indi-
viduite so ASN poka`ale deka samo 
okolu 2 do 3% poka`uvaat Fragilna 
X-anomalija (9). Ova e u{te va`na aso-
cijacija; no evidentno e deka taa vbro-
juva mnogu mala proporcija na slu~ai 
so ASN. Od druga strana, istra`uva-
wata na individuite za koi se znaelo 
deka imaat Fragilna X-anomalija po-
ka`alo deka mo{ne visoka proporcija 
poka`uva socijalni i komunikativni 
abnormalnosti od takov tip {to mo`e 
da se pome{a so autizam (10). Druga 
hromozomska anomalija od ~esto asoci-
ranite so ASN se odnesuva na maj~in-
ski prenesenata intersticielna du-
plikacija na hromozomot 15 (11). Sis-
tematskite istra`uvawa na hromozom-
skite anomalii vo serija na individui 
so ASN poka`ala deka pribli`no 5% 
poka`uvaat anomalii od eden ili drug 
vid. Ovie sosema se razlikuvaat i vo 
najgolem broj slu~ai nivnata klini~ka 
zna~ajnost ostanuva nejasna.  

 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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Medicinski sostojbi i autizam Medical conditions and autism 
Vo literaturata ima razni debati koi 
se odnesuvaat na ~estotata so koja 
ASN e asociran so odredeni dijagnos-
ticibilni medicinski sostojbi koi, 
verojatno, bile vme{ani vo pri~in-
skite procesi (12). Razumna procenka e 
deka nekade okolu 10% od individuite 
so ASN imaat nekakvo potencijalno 
zna~ajno identificirano somatsko za-
boluvawe ili naru{uvawe. Ova zna~i 
deka soodvetno medicinsko isleduva-
we e neophodno vo site slu~ai. Op{t 
konsenzus e deka ovie isleduvawa 
treba da vklu~at vnimatelen medicin-
ski pregled, vklu~uvaj}i i upotreba na 
Wood-ovo svetlo za da mo`e da se 
detektira tuberoznata skleroza, deka 
kariotipizacijata treba rutinski da 
bide napravena, a isto taka deka treba 
da bidat vklu~eni i DNA-metodi za da 
se dijagnosticira Fragilna X-ano-
malija. Iako nekoi skandinavski is-
tra`uva~i zagovaraat nekoi agresivni 
metodi kako rutinski, vklu~uvaj}i i 
lumbalna punkcija, mozo~no skeni-
rawe so koristewe op{ta anestezija i 
dr. (13), dokazite izgleda sugeriraat 
pokonzervativen pristap, kade {to 
{iro~inata i vidot na medicinskoto 
istra`uvawe se odredeni vrz baza na 
naodite od klini~kata istorija i kli-
ni~kiot pregled.  

 

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.  

   

Prenatalni vlijanija  Prenatal influences 
Intrauterini infekcii i toksini  Intra-uterine infections and toxins 

Iako glavnoto vnimanie vo istra`uva-
wata e naso~eno kon genetskite vli-
janija na autizmot i na medicinskite 
sostojbi, dokazite se jasni deka pove-
}eto od ASN se so~ineti od multifak-
torielni naru{uvawa. 

 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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Ova zna~i deka nekoi vidovi na nege-
netski faktori, isto taka, verojatno, 
igraat uloga vo etiologijata, i pokraj 
toa {to nie mo{ne malku znaeme za 
niv.  
Izolirani prikazi na slu~ai pretpos-
tavile deka rang na mo`ni intraute-
rini infekcii i toksini mo`e da 
odigraat pri~inska uloga vo razvojot 
na ASN kaj individulani slu~ai (11, 
14). Ovie vklu~uvaat razli~ni mo`ni 
maj~inski okolnosti {to mo`e da go 
zafatat plodot, vklu~uvaj}i gi i hipo-
tiroidizam, upotrebata na talidomid, 
upotrebata na valproinska kiselina, 
upotrebata na alkohol i kokain kako i 
kongenitalna citomegalovirusna in-
fekcija. Nieden od niv ne bil istak-
nat vo koja bilo epidemiolo{ka stu-
dija za ASN i izgleda neverojatno 
deka tie se op{to prifateni kako 
rizik-faktori za ASN.  
Edinstvena druga vostanovena vrska e 
me|u kongenitalnata rubela i autiz-
mot (15). Naodite od sistematskite 
studii na golem primerok na deca so 
kongenitalna rubela poka`ale deka 
zna~ajno malcinstvo razvilo nekoja 
forma na ASN. Stapkata bila zna~i-
telno povisoka kaj decata, ~ij hendi-
kep vklu~uval mentalna retardacija, 
kako i vidni i slu{ni defekti. Sle-
deweto poka`alo deka tekot na ASN 
kaj ovie deca te`nee da bide razli~en 
od onoj asociran so idiopatski auti-
zam, kade {to decata ostanuvaat zna-
~ajno hendikepirani, i kako {to sta-
reat, taka i autisti~nite karakteris-
tiki se namaluvaat. Naodite se so og-
rani~ena sovremena va`nost vo pogled 
na kongenitalna rubeola po vovedu-
vaweto na programite za vakcinacija. 

 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 minority 
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 associated with 
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 
very limited contemporary relevance in 
view of the rarity of congenital rubella 
following the establishment of population-
wide vaccination programmes.  
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Aku{erski komplikacii  
i red na ra|awe 

 Obstetric complications  
and birth order 

Od prvoto sobirawe podatoci op{to 
be{e najdeno deka autizmot ima ten-
dencija da bide po~est kaj prvorodeni-
te od dve deca, no mnogu po~est kaj pos-
lednite rodeni kade {to ima pove}e 
deca (16). Isto taka, bilo najdeno deka 
aku{erskite komplikacii se po~esti 
kaj individuite so autizam, otkolku 
kaj nivnite zdravi bra}a i sestri ili 
kaj kontrolite (17). Ovie dokazi suge-
riraat deka aku{erskite komplikacii 
ne go odreduvaat rizikot od nadvore{-
nata sredina, tuku tie mo`e da se odra-
zat na genetski abnormalen fetus (17).

 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). 

Socijalna klasa na roditelite 
i zemjata na poteklo 

Parental social class and  
country of origin 

Sledej}i go Kaneroviot prvi~en iz-
ve{taj deka decata so autizam, vero-
jatno, imale roditeli so visok socio-
ekonomski status (18). No, Wing (19) i 
Schopler i sor. (20) ne go na{le ovoj 
naod. Nivnite studii bile fali~ni, 
bidej}i ne ja zele vo presmetkata et-
ni~kata pripadnost. Najnovite istra-
`uvawa ne go ispituvale socijalniot 
status sistematski, tuku so eden mo`en 
isklu~ok vo studijata na Fombonne i 
sor., kade {to malkumina {to go ispi-
tuvale, ne na{le nikakva asocijacija. 
Zaradi toa pove}eto kriti~ari zaradi 
toa zaklu~ile deka verojatno ne pos-
toi asocijacija (21). Toa e verojatno 
vistina, no treba da se istakne deka 
dokazite za donesuvawe zaklu~ok se 
slabi. Postojat indikacii deka autiz-
mot vo Velika Britanija mo`e da e 
po~est kaj deca od roditeli so Afro-
Karipsko poteklo, ta Gillberg i Gillberg 
izvestile za zgolemen broj kaj deca na 
imigranti vo [vedska. Isto i so so-
cijalnata klasa naodite se kontradik-
torni, neubedlivi i bazirani vrz mal 
broj slu~ai (21).  

 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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Monozigotni bliznaci  
kako rizik faktor 

 Monozygotic twinning  
as a risk factor 

Onie {to ne se zanimavaat so genetika 
pretpostavuvaat deka negenetskite 
faktori, vklu~eni vo etiologijata na 
ASN, neophodno mora da vklu~at ne-
koja forma na specifi~en sredinski 
rizik (22). Na primer, Greenberg i sor. 
(23), i isto taka Betancur i sor. (24), 
izvestile za o~igledno zgolemuvawe 
na brojot na bliznaci me|u zafatenite 
dvojki (bra}a/sestri) so autizam. Ako 
ovoj naod se doka`e kako nesporen, toa 
}e uka`e deka da se bide bliznak e 
rizik-faktor za autizam. Toa bi tre-
balo da se slu~uva poradi zgolemeniot 
rizik od aku{erski komplikacii kaj 
bliznacite ili poradi toa {to mono-
zigotnata blizna~ka bremenost sozda-
va forma na kongenitalna anomalija 
(25). Kongenitalnite anomalii bile 
po~esto najdeni kaj individuite so 
autizam. Tie, verojatno, go poka`uvaat 
na~inot na koj razvojot koj , verojatno 
e programiran, mo`e da trgne na lo{o 
(26). Kongenitalnite anomalii se po-
~esti kaj bliznacite otkolku kaj edi-
ne~nite ra|awa i se po~esti kaj decata 
rodeni od postari majki, otkolku kaj 
onie rodeni od pomladi (27). Posledo-
vatelno na toa, toa bi zna~elo deka 
ovie poluslu~ajni razvojni voznemiru-
vawa mo`e da gi zasilat sporednite 
efekti na genetskata sklonost kon 
ASN. Treba da bide zabele`ano deka 
kongenitalnite anomalii poka`uvaat 
poka~ena stapka na {irok rang na psi-
hijatriski naru{uvawa, taka{to rizi-
kot e bez specifi~no zna~ewe za ASN. 
U{te pova`no, odreden skepticizam e 
neophoden so po~it kon predlo`enite 
naodi deka stapkata na bliznaci, na-
vistina e poka~ena kaj ASN.  

 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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Otkrivaweto na pristrasnosti vero-
jatno imaat glavna uloga, ta vredno e 
da se napomene deka najsistematskite 
primeroci na Bailey i sor. (28) ne vklu-
~ile zna~itelen vi{ok na monozi-
gotni bliznaci ni, pak, toa se gleda vo 
avstraliskiot primerok na bliznaci 
na Hallmayer i sor. (29). Mo`e da se 
zaklu~i deka pretpostaveniot zgole-
men rizik za autizam, asociran so 
blizna~nosta, ostanuva {pekulativna 
sugestija i deka dokazite poka`uvaat 
deka ne e soodvetno da se zaklu~i deka 
monozigotnite bliznaci se glaven 
rizik-faktor.  

 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. 

Postnatalni rizik faktori Postnatal risk influences 
Site dokazi poso~uvaat deka retko se 
slu~uva postnatalnite somatski zabo-
luvawa da ja zgolemat pojavata na 
ASN. Ima izolirani prikazi na slu-
~ai deka herpes encefalitisot prediz-
vikal autizam (30), no ova e nevoobi-
~aeno i ne se izvestuva deka ASN e 
~esta posledica na encefalitisot vo 
detstvoto (31). 

 

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). 

MPR i  Thimerosal  MMR and Thimerosal 
Vo poslednata dekada glavniot fokus 
kako mo`ni rizik-faktori za ASN 
be{e naso~en kon mo`nosta deka vak-
cinacijata e faktor {to pridonesuva 
za pojava na ASN. Prvo, ima{e suges-
tija deka morbili-parotit-rubela vak-
cinata e odgovorna za neodamne{niot 
visok porast na dijagnosticiran ASN 
(2).  
Be{e doka`ano deka po patot na minu-
vawe vakcinata predizvikuva crevno 
naru{uvawe, zaradi {to ima propu{-
tawe na proteinski produkti vo krvo-
tokot   koi   podocna   predizvikuvaat 

 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 
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posebna regresivna forma na autizmot 
(kade {to ima gubitok na prethodno 
steknati socijalni i komunikativni 
ve{tini). Niza na epidemiolo{ki 
studii bile prezemeni za da se odredi 
dali upotrebata na MPR-vakcinata 
mo`e da bide odgovorna za poka~enata 
stapka na autizmot {irum svetot i 
osobeno dali vodi do ovaa pretpos-
tavena regresivna forma na autizam. 
Dokazite se postojano protiv MPR-hi-
potezata. Ako MPR bila odgovorna za 
poka~uvaweto na ASN, bi trebalo da 
se o~ekuva deka voveduvaweto na vak-
cinata vo zemjite kade {to pobaruva~-
kata bila brza i mnogu visoka (kako 
{to e slu~aj so Velika Britanija), bi 
trebalo da bide sledena so golemo 
poka~uvawe na ASN, a toa potoa da 
bide sledeno so plato vo stapkata, i 
deka koga MPR e prekinata (kako {to 
be{e vo Japonija) ova treba da bide 
sledeno so namaluvawe na stapkata. Vo 
sive ovie fazi, glavnite promeni tre-
ba da se odnesuvaat na regresivniot 
autizam. Dokazite poka`uvaat deka 
niedno od ovie o~ekuvawa ne bile pot-
krepeni (2). 
Hipotezata za Thimerosal (konzervans 
{to se upotrebuval vo mnogu vakcini 
do neodamna) e donekade razli~na vo 
detaqot deka `ivata e nevrotoksin; 
spored toa, bil o~ekuvan direkten 
nesakan efekt na mozokot.  
Kako i da e, ostanuva nejasno dali 
„bolus”-efektot predizvikuva o{tetu-
vawe (pr. momentniot, golem, no kuso-
traen porast na nivoto na `ivata po 
vakcinacijata), ili dali o{tetuvawe-
to poteknuva od kumulativniot porast 
na nivoto na `ivata kako rezultat na 
poveke vakcinacii. 

 regressive form of autism (in which there 
was a loss of previously acquired social and 
communicative skills). A range of 
epidemiological studies was undertaken to 
determine whether the use of the MMR-
vaccine might be responsible for the 
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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Epidemiolo{kiot dokaz za Thimerosal 
e poslab vo odnos na onoj za MPR, no 
povtorno naodite se negativni. 
Ovie negativni zaklu~oci otvoraat 
dve pra{awa. Prvo, ako ni MPR ni 
Thimerosal se vinovni za po~etok na 
autizmot, toga{ {to go predizvikalo 
porastot? Jasno e deka glavnoto objas-
nenie poteknuva od kombinacijata 
me|u podobro utvrduvawe i pro{iru-
vawe na dijagnosti~kiot koncept. 
Kako i da e, ne mo`e da se isklu~i 
mo`nosta deka postoi vistinski po-
rast vo incidencijata, {to se dol`i 
na nekoj u{te neidentifikuvan nadvo-
re{en rizik-faktor. Vtoro, iako ve}e 
ne e ubedlivo deka MPR ili Thimerosal 
dovele do celosen porast na ASN, 
epidemiolo{kite podatoci ne mo`e 
da ja isklu~at mo`nosta deka tie mo`e 
da imale efekt na mal opseg od 
nevoobi~aeno ~uvstvitelni deca. Nema 
dokazi za potpora na ovaa sugestija 
ama taa ne mo`e so sigurnost ni da se 
otfrli.  

 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. 

   

Zaklu~oci   Conclusions  

Postojat dobri epidemiolo{ki poda-
toci {to poka`uvaat deka vistinskata 
incidencija na ASN sega, verojatno, e 
me|u 30 i 60 slu~ai na 10.000, kompari-
rano so originalnata procenka od 4 na 
10.000 napravena pred okolu 4 decenii. 

Administrativnite podatoci poka`u-
vaat masivno poka~uvawe na stapkata 
na dijagnosticiran ASN. Jasno e deka 
golem del se dol`i na kombinacija 
me|u podobro otkrivawe i pro{iruva-
we na dijagnosti~kiot koncept, a vis-
tinskoto poka~uvawe na incidencijata 
na ASN ne mo`e da bide celosno 
isklu~eno. 

 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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Pokraj silnite tvrdewa za mo`nata 
uloga na MPR vo odnos na predizvi-
kuvawe na autizmot, nema uveruva~ki 
dokazi za da ja poddr`at ovaa hipoteza. 
Osobeno stapkata na ASN poka`uva 
nezna~ajna asocijacija so bilo toa da e 
prestanuvaweto ili po~nuvaweto na 
vakcinacijata so MPR i nema promeni 
vo asocijacijata me|u ASN i crevnite 
naru{uvawa ili razvojnata regresija 
so tekot na vremeto. Dokazot vo pogled 
na mo`nata asocijacija so Thimerosal, 
konzervans vo nekoi vakcini, u{te 
pove}e e ograni~en. I povtorno, nema 
potkrepuva~ki epidemiolo{ki dokaz 
ili pri~inska asocijacija. Ostanuva 
mo`no deka postoi vistinsko poka~u-
vawe vo incidencijata, koe se dol`i 
na nekoi sredinski rizi~ni faktori, a 
ostanuva sosema nejasno koj e toj 
faktor. 
Genetskiot dokaz e jasen deka ASN se 
multifaktorielni sostojbi, pri~ine-
ti od pove}e geni i nekoi u{te neiden-
tifikuvani negenetski faktori. Ge-
netskite faktori koi le`at vo osnova 
na ASN, verojatno se heterogeni. Os-
tanuva nejasno dali taa heterogenost e 
poka`ana preku klini~kite znaci i, 
ako e, koi se tie faktori. Dokazot e, 
isto taka, jasen: deka genetskata pod-
lo`nost kon ASN go vklu~uva po{i-
rokiot fenotip, {to od druga strana 
ja pro{iruva tradicionalnata dijag-
noza na hendikepira~ka sostojba kaj 
autizmot.  
Po{irokiot fenotip izgleda deka ne 
e asociran so epilepsijata ili so men-
talnata retardacija, ta mo{ne malku 
se znae za faktorite, genetski ili 
negenetski, zame{ani vo preminuva-
weto od polesen po{irok fenotip kon 
seriozno hendikepira~ko naru{uvawe. 

 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 underlie ASD are likely to be 
heterogeneous 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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Epidemiolo{kite naodi bile od po-
mo{ vo vklu~uvaweto i isklu~uvaweto 
na razli~ni pretpostaveni pri~inski 
vlijanija i tie }e prodol`at da imaat 
presudno vlijanie vo taa povrzanost. 
Sepak, evidentno e deka progresot re-
{ava~ki }e zavisi od kombinacijata i 
integracijata na epidemiologijata so 
bazi~nite nau~ni laboratoriski stu-
dii.  

 Epidemiological findings have been helpful 
in both ruling in and ruling out various 
postulated causal influences and they will 
continue to be formative in that connection. 
Nevertheless, it is evident that progress is 
going to be crucially dependent on the 
combination and integration of 
epidemiology with more basic science 
laboratory studies. 
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