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This article provides an overview and discussion on many of the major topics currently discussed in the autism
research community. These topics include: prevalence, male-to-female ratio, diagnosis, genetics, environmen-
tal factors, neurology, medical comorbidities, sensory processing, and behavior. The article concludes with a
discussion of future research in the field of autism.

Keywords: autism spectrum disorder, prevalence, male female ratio, diagnosis, medical comorbidities, sensory

processing, behavior.
Introduction

The term “autism” was first used in 1943 to
describe a small group of children whose behav-
iors were noticeably different from the behaviors
of those who were mentally retarded or schizo-
phrenic (Kanner, 1943). A turning point in the
field came in 1964, when Dr. Bernard Rimland
argued convincingly that autism was not caused
by emotionally neglectful parents — the prevail-
ing theory at that time — but rather was a result
of one or more underlying biological impairments
involving genetics and neurology (Rimland,
1964). In this article, I will discuss numerous re-
search issues involving the biology of autism.

Prevalence

The prevalence rate of autism began to increase
in the late 1980s (McDonald & Paul, 2010). Prior
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to this time, the reported rate was approximately
1 in 2,000 children (or 4.5 in 10,000). More re-
cently, the Centers for Disease Control and Pre-
vention, a U.S. health agency, reported a rate of 1
in 59 children (Baio et al., 2018). The prevalence
rate varies throughout the United States, with a
high of 1 in 34 in the state of New Jersey and a low
of 1in 77 in the state of Arkansas.

A question often posed is: “Is there really an
increase in autism, or is there a better aware-
ness, resulting in more children diagnosed
with autism?” Research is mixed regarding
this important issue (Hoffman et al., 2017;
Weintraub, 2011); however, one can argue
that autism today is prevalent worldwide.

Males and females

Another important issue is the relatively
high number of males with autism spectrum
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disorder (ASD). Historically, males outnum-
bered females at a rate of 3 to 1. Starting in
the 1990s, the reported ratio increased to 4 or
5 males to 1 female (Fombonne, 2009). How-
ever, a recent meta analysis indicates a 3 to
1 male to female ratio (Loomes et al., 2017).

The male-to-female ratio is now under
scrutiny after a survey conducted by The Na-
tional Autistic Society in the United Kingdom
(2015). Their findings indicated that females
with autism are under-diagnosed. Frequent-
ly, females with ASD are more sociable than
males with the disorder, and their character-
istic autistic symptoms are subtler (Supekar
& Menon 2015). In addition, some of the fe-
males’ behaviors may be interpreted using
more neurotypical labels, such as “anorexia”
rather than “picky eater” and “obsessive-com-
pulsive behavior” rather than “insistence on
sameness.” Eventually, a diagnostic criterion
for autism will need to be established for fe-
males with ASD.

Diagnosis

Researchers are focusing much of their ef-
fort on identifying biomarkers to objectively
diagnose autism (Anderson, 2015; Ratajczak,
2011), but to date, there are no agreed-upon
valid biomarkers. Currently, autism is diag-
nosed based on observable behaviors, and
several popular diagnostic tools include the
Autism Diagnostic Observation Schedule
(ADOS), the Autism Diagnostic Interview
(ADI-R), and the Childhood Autism Rating
Scale (CARS). However, recent research has
questioned the validity of the ADI-R in diag-
nosing children and adults (Fusar-Poli et al.,
2017; Havdahl et al., 2017).

Genetics

Numerous studies have investigated the
genetics of autism. For many years, research-
ers have examined specific genes with the goal
of uncovering the autism gene or set of genes.
Currently, 18% to 20% of those individuals di-
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agnosed with autism have syndromic autism,
i.e., known inheritable disorders. These in-
clude Angelman syndrome, Cornelia de Lange
syndrome, Fragile X syndrome, Prader-Willi
syndrome, Rett syndrome, Smith-Lemli-Opitz
syndrome, and tuberous sclerosis complex (see
Dykens & Lense, 2011). In a highly-publicized
study, approximately 100 genes, all of which
were thought to contribute to autism, were
examined in 85 families with two or more chil-
dren with ASD (Yuen et al., 2015). Interesting-
ly, shared genetic mutations were found in only
31% of the siblings, whereas 69% carried differ-
ent autism-associated mutations. This relative-
ly low overlap in autism-associated genes indi-
cates that the underlying genetics of autism are
much more complex than initially believed.

More recent research has employed whole
genome sequencing in order to identify specif-
ic genes associated with an increase in autism
(Tychele et al., 2017; Yuen et al., 2017). Re-
garding implications for treatment, research-
ers using a nanoparticle technique were able
to successfully disable a gene responsible for
repetitive behaviors in a mouse model of Frag-
ile X (Lee et al., 2018). Such an approach to
understanding and treating autism will likely
lead to major breakthroughs in the field.

There has also been limited research on the
therapeutic effects of stem cells. In an open
clinical trial, Dawson and colleagues (2017)
evaluated the effects of giving infusions of
umbilical cord blood to a group of 25 children
with ASD between two and six years of age.
They reported the therapy to be relatively
safe. In addition, parent reports indicated
improvements in social communication and
common autistic symptoms.

Environmental Factors

Over the years, researchers have suggested
a relationship between viral exposure during
pregnancy and an increased risk of autism.
This relationship has been documented for
congenital rubella, herpes simplex virus, mea-
sles, mumps, varicella, and cytomegalovirus
(Kumar et al., 2014).
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Some researchers have speculated that
certain insults or toxins play a role in caus-
ing autism in a subset of individuals with the
disorder (Landrigan et al., 2018; Williams &
Casanova, 2010; Ye et al., 2017). For example,
studies have documented proximity relation-
ships between autism and major highways
(Volk et al., 2011; von Ehrenstein, 2014) and
open fields spread with pesticides (Shelton et
al., 2014).

Neurology

The neurology of autism has been of in-
terest in the research community for over
50 years (Rimland, 1964; Bauman & Kemper,
1985). In general, the results have been mixed
regarding specific structural abnormalities
and biochemical imbalances (Casanova et al.,
2013a; Casanova, 2014, 2015). Such incon-
sistencies are thought to be due to the use
of different measurement techniques and/
or the heterogeneity of the autism popula-
tion (Casanova, 2014). However, there are
several reliable findings including relatively
large brain size early in life (Casanova, 2014;
Vaccarino & Smith, 2009), fewer long-range
neurons that connect different regions of the
brain (Casanova et al., 2013b), and an abun-
dance of short-range neurons in specific areas
of the brain (Casanova et al., 2013b). Further-
more, impairment in structure and function
of column-shaped neural bundles located in
the cerebral cortex, called minicolumns, have
been well-established and may lead to exces-
sive stimulation in specific regions of the brain
(Casanova et al., 2002; Casanova 2007; for re-
view see Hutsler and Casanova, 2016).

Medical Comorbidities

Widespread interest in medical comorbidi-
ties began in the mid-1990s, and over the past
20 years, studies have indicated that many if
not most individuals on the autism spectrum
suffer from one or more medical problems

(Muskens et al., 2017).

Maternal immune activation, or MIA, is a
very interesting area of study, with research
revealing associations between maternal an-
ti-brain autoantibodies and autism (Fox-Ed-
miston & Van de Water, 2015). The reason
for MIA is not known at this time, but some
researchers have suggested a genetic suscep-
tibility to environmental factors (Bilbo et al.,
2018). Another immune-related issue involves
allergies, such as airborne (pollen), skin (ec-
zema), and food allergies (Jyonouchi, 2010;
Khakzad, 2012; Xu et al., 2018). In addition,
Jyonouchi and colleagues have documented
an inflammatory autism subtype and observed
irritability, lethargy, and hyperactivity in the
“flare” state (Jyonouchi et al., 2014).

Gastrointestinal (GI) problems are com-
mon among individuals with ASD and include
constipation, diarrhea, gastroesophageal re-
flex (or GERD), bloating, and excessive gas
(see Holingue et al., 2018 for a review). Re-
searchers studying the microbiome have re-
ported a lack of diversity in bacteria strains
(Krajmalnik-Brown et al., 2015); an increase
in harmful bacteria, such as Clostridium (Fine-
gold et al., 2002); and a deficiency in certain
digestive enzymes, such as lactase (Kushak et
al.,, 2011). It is interesting to note that clini-
cians often suspect that GI problems are due
to non-nutritious, self-restricted diets (Thar-
ner et al., 2014). Insufficient water consump-
tion has also been suggested as a reason for the
high rate of constipation in individuals with
ASD (Barnhill & Winter, 2016).

Other medical comorbidities often associ-
ated with autism include seizures (Frye et al.,
2016), sleep problems (Katz et al., 2018) and se-
vere headaches or migraines (Casanova, 2008).

Sensory Processing

Many if not most individuals on the au-
tism spectrum suffer from sensory processing
problems. These may involve vision, audition,
touch, taste, smell, vestibular input, and pro-
prioception. Some individuals are very sensi-
tive to sensory sensations, or hyper-responsive,
whereas others are insensitive to sensations,
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or hypo-responsive (Miller and Walsh, 2016).
Unfortunately, published research on sensory
processing in autism has been sparse.

Recently, researchers have studied the
role of interoception in autism (Hatfield et
al., 2017, Mahler, 2017). Interoception refers
to the ability to attend to internal sensations,
such as hunger, thirst, bladder fullness, dis-
comfort, and pain. The anterior insula, which
is responsible for interoception, has been
shown to be dysfunctional in autism (Du-
Bois et al., 2016). This finding is consistent
with self-reports and controlled experiments
on interoceptive processing in autism. This
may account for the exaggerated reactions of
many individuals with ASD to discomfort or
pain due to medical problems, and the inabil-
ity of others to detect such internal sensations
(Edelson, 2016). In the case of the latter, we
have often heard reports of individuals with
autism showing no outward signs of pain from
a ruptured appendix or a ruptured eardrum.

Behavioral

Research on behavior modification, often re-
ferred to as Applied Behavior Analysis, has re-
ceived a great deal of empirical support since the
early 1960s. Thousands of studies have supported
its validity and effectiveness, and research over
the past 20 years has focused primarily on opti-
mizing this behavior-based intervention. More
recently, researchers in other areas, especially
those studying medical comorbidities, have been

interested in understanding the relationship be-
tween specific medical problems and challenging
behavior (see Edelson & Johnson, 2016). When
medical issues underlie or contribute to behavior
problems, the treatment of choice would involve
a medical-behavioral intervention rather than
treating only the behavior.

Future Research

The majority of studies in the field of autism
have focused on one aspect of autism—for in-
stance, genetics, metabolism, immunology, GI
function, or sensory processing—and research-
ers typically do not examine how these systems
interact with one another. Funding agencies
are urged to support multidisciplinary stud-
ies in order to obtain a clear picture of autism
rather than relying on an incomplete mosaic.

Research is also needed to categorize au-
tism into specific subgroups. Once this is ac-
complished, researchers can focus on exam-
ining homogeneous population samples. This
will undoubtedly expedite the discovery of
the underlying cause(s) of each subtype as
well as help determine the most effective in-
terventions for each group.

Although progress has been made over the
past 75 years, there is still much to be learned
about the underlying biology of autism. The
more we discover about the roots of this dis-
order, the better we will be able to address the
needs of individuals with ASD and the fami-
lies who care for them.
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HayuHble BONpoCHI, CBSI3aHHbIE
¢ OnoJjioruei ayTuama

C.M. 9nenbcon*,

WHCTUTyT CceIoBaHus Ay TU3Ma
Can-/Inero, Kamugopuus, CIIIA,
director@autism.com

B cratbe mipezicTaBien 0630p OCHOBHBIX TeM, 00CY/KIaeMbIX B HACTOSIIIEE BPEMsT B COOOIIECTBE UCCIEN0BATE-
Jiell ayTU3Ma: pacrpoCcTpaHeHHOCTb, COOTHOIIEHNE MY»KUNH ¥ JKEHIINH, IMarHOCTUKA, reHeTn4eckue u (hakTo-
PBI OKPYIKAIONIET CPe/Ibl, HEBPOJIOTHS, MEAUIIMHCKHE U COTTY TCTBYIOTIHE TATOJOTHH, 06paboTKa CEHCOPHON MH-
dhopmanuu u noseserne. CraTbs 3aBepIIaeTcst 0OCYKACHUEM MePCIEKTUB UCCAeIOBaHUi B 06J1aCTH ay TH3MA.

Kntouesvie cnoea: paccTpoiicTBa ayTUCTUYECKOTO CIIEKTPA, PACIIPOCTPAHEHHOCTD, IUArHOCTUKA, MEUIUH-
CKI€ COTYTCTBYIOIIIE MATOJIOTHH, 00paboTKa CeHCOPHOI MHMDOPMAIINH, TOBEIEHIIE.

BBenenue

TepMuH <ayTuaM» BIepBble ObLI HCIOJIb-
30BaH B 1943 roxy mis omvicanusi HeOGOJBIION
TPYIIIIbI JIeTeli, MOBE/IEHNE KOTOPbIX 3aMeTHO
OTJINYATIOCh OT TIOBEJIeHUs] YMCTBEHHO OTCTa-
JIBIX fieTelt uin feteit ¢ musodpenueii [29]. Io-
BOPOTHBIIE MOMEHT B 3TO#l OOJACTH HACTYIIMAT
B 1964 romy, xorma nokrop bepuapa Pumians
(Bernard Rimland) goxasai, 4yro npuunHoii ay-
TH3Ma SIBJISTIOTCS He AMOIIMOHAILHO XOJIOJHBIE
pomUTEsIM — MPeodIALA0NIAs B TO BPEMS T€O-

Jlng uyraThr:

pusi, — a OJIHO WJIM HECKOJBKO OMOJIOTHIECKUX
HapYIIeHuit, 00yCIOBIEHHBIX TeHETHIECKUMU 1
HEeBPOJIOTUYeCKUMU NpuunHaMu [43]. B nannoii
cratbe OyIyT PacCMOTPEHBI MHOTOUHCJIEHHBIE
BOTIPOCBI, CBSI3aHHbIE ¢ OUOJIOTHEl ayTH3MA.

PacnpocrpaneHHoctb
PaCHpOCTpaHeHHOCTb ayTu3Ma Ha4daJjia

yBesmuuBathcs B KoHie 1980-x romos [39].
Jlo 9TOrO NMPUBOAMMBIN MTOKa3aTeJlb COCTaB-

Aoenvcon C.M. Hayunble BOIIPOCHI, CBsA3aHHbIE ¢ Ouosorueil aytuama // Aytuam u Hapymienus passutus. 2019. T. 17.

Ne 1(62). C. 4—14. doi: 10.17759 /autdd.2019170101

* Ddenvcon Cmusen M. (Edelson Stephen M.), 1OKTOp HAyK, UCIIONHUTEIBHBIN JUPEKTOP, IHCTUTYT MCCAEOBAHKS Ay TH3-
Mma, Can-/luero, Kamudopuus, CIIA, E-mail: director@autism.com

Addwmanus:
Autism Research Institute, San Diego, CA, USA.

10

AyTV3M 1 HapyLueruns passutma. T. 17. N2 1 (62). 2019
Autism and Developmental Disorders (Russia). Vol. 17.No 1 (62). 2019



Edelson S.M. Research Issues Involving the Biology of Autism

SpenbcoH C.M. Hay4Hble BOMpoChI, cBi3aHHbIe ¢ buonorve aytuama

asn mpumepHo 1 wa 2000 nmereit (wau 4,5
Ha 10000). bauke Kk HacrosEeMy BpeMeHH
IEHTPBI 110 KOHTPOJIO U MPOPUIAKTIKE 3a-
GoseBaHMil ATEHTCTBA 31PaBOOXPaHEHUS
CIIIA coobrmanu o wactote 1 Ha 59 mereit [2].
Koaddunment pacnpocrpanennoctu 1o Co-
enunenubiM IllTaTtam Bappupyetcs or 1 Ha
34 B mrrate Hpto-/I:xepeu 10 1 na 77 B mrare
Apxkansac.

Yacto Bo3HUKaeT Bompoc: «/leficTBUTENb-
HO JIi HAaOJIIOIAeTCST POCT ayTU3Ma, WU €CTh
Jydinasi “H(GOPMUPOBAHHOCTD, TTPUBO/ISIIAS
K BBISIBJIEHHIO GOJIBIIETO YKC/Ia JeTell ¢ aua-
THO30M ayTusMa?s. MccieoBanms 1mo aTomy
BA)KHOMY BOIIPOCY HEOJNHO3HA4YHbI [24; 51],
OJTHAKO MOKHO yTBEPKAATh, YTO ayTH3M cCe-
TO/IHS PacTiPOCTPaHEH BO BCEM MUPe.

CooTHomeHne My>KYUH U >KeHIIUH
C AyTU3MOM

[pyruM Ba)KHBIM BOIIPOCOM SIBJISIETCSI OT-
HOCUTEJBHO OOJIBIIOE YUCTO MAaJTbUYUKOB U
MY;KYUH C PACCTPOMCTBAMH ayTUCTUUYECKOTO
crektpa (PAC). Mcropuyecku, cooTHOIIIEHNE
MYKUUH ¥ JKEHIIWH Cpenu Jiojell ¢ ayTus-
MoM cocTasJiisio 3 k 1. Haunnas ¢ 1990-x ro-
JIOB, OHO YBEJUYHUJIOCH /10 4 WU 5 MY)KUUH
Ha 1 sxenmuny [18]. Onnako HenaBHMI MeTa-
aHAJIN3 TIOKA3aJl, YTO COOTHONIEHNE MY>KUUH U
JKEHIINH CPe/iu JIo/lell ¢ ayTU3MOM OCTaeTCs
3x1[37].

B nacrosiee BpeMs aTOT 1mokasaresib TIa-
TeJbHO H3y4YaeTcs I0cje CTAaTUCTUYECKOTo
obcyietoBanmsi, TMpoBeaeHHOro Harmonasb-
HeiM Ob6miectBoM aytuama B CoeamHeHHOM
KoposieBctee BesnmukoOpuranust. VIx wuccie-
MOBaHUS TIOKA3aJIM, 9TO Pe3yabTaThl [UATHO-
CTUKU ayTH3Ma y JKeHIIUH 3aHKeHbl. YacTo
skeHmuael ¢ PAC Gosee OOIMTENbHBI, 4eM
MY;KYUHBI C 3TUM PACCTPONCTBOM, a XapaKTep-
HbIE Ay TUCTUYECKIE CUMITTOMBI Y HUX TPY/IHEE
3amMeTuTh [45]. Kpome TOro, HEKOTOPbHIE TUIIbI
TOBE/ICHUsI KEHIIIMH MOTYT OBITh HHTEPIIPETH-
POBAHBI C UCTIOJIB30BAHNEM HEBPOJIOTUIECKUX
TEPMUHOB, TAKUX KaK «QHOPEKCHUS», & HE «U3-
O6UpaTeTbHOCTD B TIHIIE» U «00CECCUBHO-KOM-
MyJIbCUBHOE TTOBE/IEHNEY, & HE «HACTONYNBOE
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crpeMyieHHe K 0JHOOGpasuio». B KoHIle KOH-
1[OB, [MarHOCTUYECKUIl KPUTEPUil ayTusMa
JOJKEH OBITh YCTAHOBJIEH W JUISL JKEHIIUH C

PAC.

JImarHoctuka

WccnemoBatenn  cocpenoTounyan  6OJb-
IIyI0 4acTh CBOUX YCUJIMK Ha BBIABJIEHUU
O6MOMapKePOB /I OObEKTUBHON JUATHOCTU-
Kku aytusMma [ 1; 42], Ho Ha CeroIHAIIHUI JIeHb
OJTHO3HAYHBIX W OOOCHOBAaHHBIX KPUTEPHEB
He cyliecTByeT. B HacTodIiee BpeMs ayTU3M
JMATHOCTUPYETCST € TIOMOIIBI0 HAOJIOIEHUST
3a TIOBe/IeHUEeM, U Cpeiu TOMYJISPHbIX /Hha-
THOCTUYECKUX WHCTPYMEHTOB MOKHO BBIJIE-
auth [kany HaGMOKeHUs A JUATHOCTH-
K PACCTPOUCTB ayTUCTUYECKOTO CIEKTPa
(ADOS), NnTepBbio AJIsT AUATHOCTUKHU ay-
tuama (ADI-R) u [lkany peliTunra aytusma
y nereii (CARS). Onnako HemaBHUe uccle-
JIOBaHUsS TIOCTaBUJIN TIOJI COMHEHUEe 000CHO-
BaHHocTh ADI-R a7 nmarnoctuxu gerteir u
B3pocibix [21; 23].

l'enetuka

MHorouncieHHble HCCAeI0BaHUST ObLIN
MOCBSINIIEHBI TeHEeTHKe ayTuaMa. B Tedyenue
MHOTUX JIeT MCCJIe/IOBATeIM M3y4yaou KOH-
KpPEeTHbIE TeHbI C 11eJIbIO BbISIBJIEHUS 2eHA ay-
mu3ma nau Habopa reHoB. B nactosiiiee Bpe-
Mst ot 18% mo 20% suir ¢ Iuar{o3oM ayTusm
MMeIOT CUH/IPOMAJIbHBIN Ay TH3M, T. €. U3BECT-
Hble HacJexyemble paccTpoiictBa. K HUM oT-
HocsITCst: cuuapoM Anrerbmana (Angelman),
cunzapom Kopuenuu ne Jlanre (Cornelia de
Lange), cuHApoM JIOMKON XpPOMOCOMBI X,
curzapom IIpaxepa-Buinmu (Prader-Willi),
cungpom Petta, cungpom Cwmuta-Jlemin-
Onuna (Smith-Lemli-Opitz) u kowmiuiekc
TybeposHoro ckiyeposa (tuberous sclerosis
complex) [14]. B mupoko paspeksiaMupoBaH-
HOM UCCJIEJIOBAHUN Y 85 ceMbell ¢ ABYMST WU
6osee gerbmu ¢ PAC 6bLI0 M3y4eHO OKOJIO
100 renoB, Bce U3 KOTOPBIX, KaK CYUTATIOCH,
obycnasauBaan aytusm [56]. MurepecHo,
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4T0 TOJBKO y 31% OpatbeB u cectep ObLIN
oOHapysKEHbBI OJJMHAKOBBIE TEHETHYECKIE MY-
Taluu, B TO BpeMs Kak y 69% umesnnch pas-
JINYHBIE MYTAIlUU, CBS3aHHBIE C AYTHU3MOM.
ITO OTHOCUTEJSBHO HU3KOE TIepecevyeHue Mo
reHaM, CBSI3aHHBIM C ayTU3MOM, yKa3bIBaeT
Ha TO, YTO TeHeTUYeCKue HapyllleHus, Jexa-
e B OCHOBE ayTHU3Ma, HAMHOTO CJIOXKHeEE,
YeM CUUTAJIOCh IEPBOHAYAIBHO.

B 6osiee mo3aHUX MCCIEIOBAHMSIX TIPOBO-
UJI0CHh CEKBEHUPOBAHUE BCETO TEHOMA IS
BBISIBJIEHUST CIIENM(DUIECKNX T€HOB, CBSI3aH-
HBIX ¢ pocToM ayTtuama [47; 55]. Uro kacaet-
cs JledeHus ayTU3Ma, ¢ TTOMOIIBI0 TEXHOJIO-
MU HAHOYACTUI] UCCJIEOBATENSIM YAAT0Ch
YCIENTHO OTKJIOYUTHh T€H, OTBEYAIONINN 3a
MOBTOPSTIONIEECS] TOBEIEHNEe B  MBIITUHON
Mozenn JIOMKoi X-xpomocombl [36]. Ta-
KOl n00X00 K NOHUMAHUIO U JEUCHUI aYmMU3-
Ma npusedem K Cyu,eCmeeHHoMy npozpeccy 6
amotil obaacmu.

Kpome Toro, 661710 TIPOBE/IEHO OTpaHUYeH-
HOe KOJIMYECTBO UCCJIEeIOBAHUI TepaneBTuye-
ckoro a¢hdeKrTa CTBOJOBBIX KJIETOK. B OTKpHI-
TOM KJIMHUYeCKOM wuccienoBanun Jloycon
(Dawson) u ero koJuteru [12] onennnau ag-
(hexTbl BBEleHUS MyNOBUHHOW KPOBU TPYII-
e u3 25 nereit ¢ PAC B Bo3pacTe OT ABYX /10
mectu Jet. OHU COOOTUIIN, YTO HTA TEPATTUST
oTHOcHTebHO Oe3omacHa. Kpome toro, orue-
Tbl POAINTEJIEN YKA3bIBAIOT HA yJIydllleHle CO-
[[MAJIBHOTO TOBEIEHNS U ObJIerdeHne o0Mmx
AyTUCTUYECKUX CUMIITOMOB.

DakTopbl OKpY:Kalolleil cpeabl

Ha npotsizkeHrM MHOTUX JIET yUeHble CUu-
TaJIM, YTO CYIIECTBYET B3aUMOCBSI3b MEXKY
[epeHeCeHHBIMI  BO BpPeMsi O€PEMEHHOCTH
BUPYCHBIMU WH(MEKITUSIMA U TOBBIIIEHHBIM
PHCKOM ayTusMa. JTa CBsI3b OOHApYIKeHa [Tt
BPOJKIEHHOI KPAaCHYXH, BUPYyCa IIPOCTOTO rep-
neca, KOpy, mapoTUTa, BETPSTHOM OCIThI ¥ ITUTO-
Merasioupyca [33].

Hekoropbie wucciemoBatesn npeanoJia-
raju, 4YTo TPUYNUHON BO3HUKHOBEHUS ay-
TU3Ma MOTJIM CTaTh OIpe/eieHHble TPaBMbI
wiu ToKcuHbl [35; 52; 54]. Hanpumep, B He-
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KOTOPBIX HCCJIE0BAHUAX OOHAPYKEH BBICO-
KU PUCK ayTU3Ma y JIoJel, MPOoKUBAIONINX
PAZIOM C KPYIIHBIMU aBTOMarucTpaisimu [49;
50] u mosstmu, 06pabOTaHHBIMU TIECTUIHIA-
mu [44].

Hesposnorus

Hespomorus aytusma mpecTaBisieT WH-
Tepec i HaydyHOTO COOOIIecTBa BOT YyiKe
6osee 50 et [4; 43]. B 1esom pesysbrars,
Kacaoluecs creru@uyecKux CTPYKTYPHBIX
aHOMaJIiT M OUOXMMMYECKOro jucHasaHca,
HeosiHO3HAuHbI [8; 9; 11]. Cuuraercs, 4To 3TO
00yCJIOBJIEHO WCIOJH30BAHUEM PA3TUIHBIX
METO/IOB WM3MEPEeHUsT W/UIN HEOTHOPOIHO-
cThio uccaenyeMoit ronyadimu [8]. Oxnako,
JIOCTOBEPHO TIOKA3aHO, UTO JIJIs1 IeTel ¢ ayTH3-
MOM XapaKTepeH OTHOCUTEIbHO OOJIBIIOi pas-
Mep Mo3ra B paHHeM Bo3zpacTe | 8; 48], MeHbIliee
KOJTMYECTBO HEMPOHOB C JITMHHBIMUA aKCOHA-
MM, KOTOPbBIE COETUHSIIOT PA3JINYHbIE 00TaCTH
mosra [10], u obusre HEHPOHOB ¢ KOPOTKUMMU
AKCOHAMHU B OTIPE/IEJIEHHBIX 00JIaCTSIX MO3Ta
[10]. Kpome ToOTO, OHO3HAYHO YCTAaHOBJIEHO
HapylleHre CTPYKTYpPbl ¥ (PYHKIUU CTOJIO-
YaThIX HEPBHBIX ITyYKOB, PACIOJOXEHHBIX B
KOpe TOJIOBHOTO MO3Ta, Ha3bIBAEMBIX MUHU-
KOJIOHKaMH KOPTEKCa, YTO MOKET TIPUBECTU K
4pPE3MEPHOIT CTUMYJISIIIK OTIPEICIEHHBIX 00-
Jlacreii Mmosra [6; 26].

MeﬂI/I].[I/IHCKI/Ie " COIIYTCTBYIOIIIUE
naToJI0rumn

[MTupokuii WHTEpeC K KOMOPOUAHBIM ay-
TU3MY 3a00JIeBaHUSIM TOSIBUJICSI B CEPEIN-
e 1990-x rozos, u 3a nocaexnue 20 et uc-
cJeloBaHus 110Ka3alu, YTO MHOTHe, eCcJu He
6ospimuHCcTBO Jofieit ¢ PAC, mmetor ommy
W HECKOJIBKO MEIUIIMHCKUX 1pobem [41].

MarepuHckasi UMMYHHAasl aKTUBAIUs, WA
MIA, npezacraBisger OOJBINON WHTEPEC s
MCCJIeIOBAHUM, TIPU 9TOM BBISIBJIEHA B3aNMOC-
BA3b MEXK/y ayTOaHTUTeJaMU MaTepPUHCKOTO
OpraHM3Ma K MO3Ty 1ioja u aytusmom [19].
[Tpuunna MIA B Hacrosiiee BpeMsi HeU3-
BECTHA, HO HEKOTOPbIE HUCCJIe0BATENN TIPe/-
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MOJIOKUJIN TeHEeTUYeCKYI0 BOCIIPUMMYUBOCTD
K (akTtopaMm okpy:Kaionieii cpeast [5]. py-
ras mpobJiemMa, CBsi3aHHAs C WUMMYHUTETOM,
BKJTIOYAET aJlJIepTuH, Takue Kak, Harpumep,
OT TBLIBIEI (TMOJJIMHO3), KOKHBIE (3K3eMa)
u mmieBbie ateprun [27; 31; 53]. Kpome
toro, Jzénoyru (Jyonouchi) ¢ coasropamu
BBIJICJIUJIN TIOJITUTT ayTHU3Ma C TOBBIIIEHUEM
MapKepOB BOCIAJIEHUS U COIYTCTBYIOIIEN
PasAPaKUTETHBHOCTHIO, BAJIOCTHIO U TUTIEPAK-
TUBHOCTBIO. [28].

Kenynouno-kumeunsie (JKKT) mpobie-
MbI pacrnipoctpanenbl cpenu Juil ¢ PAC u
BKJIIOYAIOT 3a1op, Auapero, ractpoasodare-
abHyIo pedrokcHyio 6ose3ub (nau [OPDB),
B3/[yTHE KUBOTA 1 U30BITOYHOE Ta3000pa3o-
Banwe [25]. MccaenoBarenu, nuyyaorme Ku-
mevnyio hJopy, coobmuarn 06 OTCYyTCTBUN
pasHooOpasusi mraMMoB Gakrtepuil  [32];
YBEJMYEHUN BPEIHBIX OaKTepUil, TAKUX Kak
kaoctpugun [17]; u geduiure HEKOTOPBIX
MUTIEBAPUTETbHBIX (DEPMEHTOB, TaKUX Kak
nakrtasa [34]. IHTepecHO OTMETUTh, UTO KJIH-
HUIUCTHI YaCTO MO03PEBAIOT, YTO IPOOIEMbI
JKKT o6ycioBiieHbl HEMUTATETHHBIME OTPa-
HuunBatonumu anetamu [46]. HemoctaTou-
Hoe 1oTpebJIieHne BOJbI TaKKe OBLIO IIPEeIIo-
JK€HO B KaueCTBe MPUYNHBI BBICOKOI 4aCTOThI
3aropoB y st ¢ PAC [3].

/lpyrue comyTcTByIOIIMEe MEAUITUHCKUE
MATOJIOTUH, 4YacTO CBSI3aHHBIE C AyTU3MOM,
BKJIOYAIOT anujenTudeckue npuctynsl [20],
pobsiembl co cHoM [30] 1 cusibHbIe TOTOBHbBIE
6ot usu murpen [7].

O6paboTKa ceHcopHOit nuHPOopMaIuH

Y MHorux, eciv He y OOJIBIIMHCTBA JIHO-
neii ¢ PAC, Hapymiena 06paboTKa CeHCOPHOI
nH(bOPMAIH. ITO MOTYT OBITH TPOOIEMBI CO
3pEHHEM, CIYXOM, OCSI3aHHeM, BKYCOM, 0060-
HSHUEM, BeCTHOYJIIPHBIM aIlliapaToM | C TIPO-
npuoperieniueii. Hekoropbie Jioan o4YeHb
qYBCTBUTEJNbHBI K CEHCOPHBIM OIIYIIEHUSIM
WM TUTIEPYYBCTBUTENBHBI, B TO BPEMST Kak
JApyrue He YyBCTBUTEIbHBI K OIIYIIECHUSIM,
nyi tuniouyBeTBUTeNbHBI [40]. K coxkanenuio,
onmyOJIMKOBaHHBIE MCCJIEI0BaHUsT 110 00pa-
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6OTKe CeHCOPHOIT MH(MOPMAIMK TIPU Ay TH3ME
KpaliHe pe/iKu.

B mocrnennee Bpemsi uccienoBaTesNn W3-
y4aloT poJib MHTEpOpeleNInu B ayTusme [22;
38]. MuTepopereniust onpeaensieT crnocoo-
HOCTb y/IeJISITh BHUMaHUe BHYTPEHHUM OIITY-
MIeHUAM, TaKUM Kak TOJIOJ, >Kak/a, HaIoJ-
HEHHOCTb MOYEBOTO IMy3bIps, MUCKOM@OPT
u 60Jb. DBBLIO MOKazaHO, YTO y ayTHCTOB
HapylieHo (YHKIIMOHUPOBaHUE Tepe/iHei
MHCYJIBI (OCTPOBKOBOH /10J11 TOJIOBHOTO MO3-
ra), KOTopas OTBeYaeT 3a WHTEPOPEIeNIINIio
[13]. DTO cornacyercss ¢ caMoOTYeTaMHu W
KOHTPOJINPYEMbIMU 9KCTIEPUMEHTAMU 110 UH-
TepOpeIenTuBHOI 00paboTKe MPU ayTH3ME.
M mMoxeT 0ObSICHUTH N30BITOYHBIE PEaKITUN
mHorux Jogeir ¢ PAC na auckomdopt uan
60JIb U3-32 COMATUIECKUX TIPOOJIEM, a TAKKe
HECITOCOOHOCTh APYTUX OOHAPY/KHUTH TaKhe
BHyTpeHHHe ornyiienust [15]. B nmociennem
clydyae MBI YacTO CJBIIAIN O JIOAAX C ay-
THU3MOM, ¥ KOTOPBIX He ObLIO BHENTHUX TIPH-
3HAKOB 00JIN M3-32 Pa3pbIBa AIMEHIUKCA NN
GapabaHHOI MEPENOHKIL.

HOBCHCH‘ICCKI/IC 0COOEHHOCTH

UccnenoBanus w3MeHeHUs TOBEIEHUS,
YacTO Ha3bIBaeMble NMPUKJIAIHON aHaJIU3 I10-
BEJIEHUS, TOJYYUJIN OOJIBIIYI0 SMIUPUYE-
CKyI0 Tojfep:KkKy c¢ Hadana 1960-x romos.
Thicsun paboT MOATBEPAUIN €r0 0O0CHOBAH-
HOCTh W 2(MHEKTUBHOCTH, W 3a TOCJIeTHUE
20 jeT ydyeHble OBLIN COCPEIOTOYEHBI TJIaB-
HbIM 00pa3oM Ha ONTHUMH3AIUKU HTOTO BO3-
NeficTBUS, OCHOBAHHOTO HA MI3MEHEHWH 1TOBe-
nenus. B mocsienee BpeMst uccaeoBaTes v B
APYTUX 00J1aCTSIX, 0COOEHHO Te, KOTOPBIE U3-
y4alOT KOMOPOUIHBIE MEAUITMHCKUE MATOJIO-
W, XOTeJIH ObI JIydIlie TIOHSITh B3aNMOCBSI3b
MEXY KOHKPETHBIMU MeIUITMHCKUMU IPO-
6JeMaMi ¥ OTKJIOHSIIOIIMMCST TTOBEJIEHUEM
[16]. Korga meauimuackue mpobieMbl exar
B OCHOBE WJIU SIBJISIIOTCSI IIPUYNHON TIOBe/IeH-
qeCcKUX MpoOJIeM, MPeANoYTUTENbHOE Jede-
HUe JOJKHO BKJIIOYATh MEIMKO-TIOBe/leHYe-
CKOe BO3JIeliCTBHE, a He TOJbKO M3MeHeHUe
MOBE/IEHUS.
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HepCHeKTI/IBHbIe HCCIE€OBaHU S

BosbmmHCTBO uccaeoBanmii B 06JgacTu
ayTh3Ma COCPEIOTOYEHBI HAa OJHOM acIeKTe
ayTH3Ma — HalpuMep, reHeTuKe, MeTabo I3-
me, ummyHnosorun, pyukir JKKT win o6pa-
60TKe ceHCOPHOI NHMOPMAINHU, — U UCCIIEI0-
BaTe/I OOBIYHO HE M3Y4aloT B3auMOJeiicTBIE
9TUX cucteM ApyT ¢ apyrom. DuHaHcupyio-
MM YIPEXAEHUSIM HACTOSITEIbHO PEKOMEH-
NyeTcsl MO/IEP;KUBATh MEKIUCITUTIIMHAPHbBIE
HCCJIE/IOBAHKS C TE€M, YTOOBI MOJYYUTH YeT-
KyI0 KapTUHY ayTH3Ma, a He T10JIaraThCsl Ha
HETIOJTHY10, MO3aNYHYI0, KAPTUHY.

HeobOxomuMbl Takske pabOTBI MO KJac-
cuduKaU ayTu3Ma 10 KOHKPETHBIM MO/ -

rpynmnam. Ilocie aToro wuccaemoBaTenn
MOTYT COCPEIOTOYNTHCS HA U3YUYEHUU OJTHO-
POIHBIX TOMYJISIIUOHHBIX BBIOOPOK. ITO,
HECOMHEHHO, YCKOPUT 0OHapysKeHe OCHOB-
HBIX TTPUYMH, BbI3biBaomux PAC B kaxaoun
MOJIPYIIe, a TaKKe TTOMOXKET OIPeeUTh
Hanbosee ahGeKTUBHbIE BO3AEHCTBUS IS
KaK/IOM.

Hecmorpst Ha TO, 4TO 3a 1ocjeaHue 79 JieT
JIOCTUTHYT IIPOTPecc, MHOTOE ellle MPeJCTOUT
y3HaTh O JIe)KAIlMX B OCHOBE ayTHU3Ma OHO-
JIOTMYECKUX HapylneHusix. Yem GoJibliie MbI
y3HaeM O NMIPUYMHAX 9TOTO PACCTPONCTBA, TEM
JIy4llle Mbl CMOKEM YOBJIETBOPUTH MOTPeO-
Hoctu Jiozeir ¢ PAC u cemeil, koropblie 3a00-
TSATCSI O HUX.
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