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YBaxaembie ynrareu!

[Tpensaraemprit BarieMy BHUMaHUIO TeMaTUYECKUH HOMED JKypHasIa «AyTH3M U HapyIIeHUs pPa3-
BUTHsI» BKJIIOYAET ITyOJIMKAIUHU 9KCIIEPTOB, ciKkepoB VI MexayHapoaHoi HaydHO-TIPAKTUIECKON
KOH(hepeHIINN «AyTU3M: BBI3OBBI U PellleHusT», ipote/neii B Mockse 19—21 anpeng 2018 1.

Pepaxius Boipaskaet Omarogapaocts AHO «Ilentp mpobsieM ayTusMas M JIHYHO €r0 TIPE3UIEHTY
E.E. Menb 3a Bkt B pazsutne cucteMbl momotnu getssm ¢ PAC B Poccun u 3a coTpyaamuecTBo pu
(hopMHpOBaHWUH CTIETBBITYCKA KypHasia. Takke Omarogapum crimkepos kKoudepentm: S.M. Edelson,
N. Rabbani, P.J. Thornalley, D.M. Dhossche, A. Dibari, D. Rizzi u goxropa 6HoJIOTHYECKUX HAYK
C.N. IonskoBy, IPeOCTaBUBIINX CTATbU B 9TOT HOMEP sKypHaJIa «AyTU3M U HapyIlIeHUs] Pa3BUTHUS».

Pemaximst Takke 6J1arofapuT COTPYAHUKOB HayuHoit tabopaTopun MPI] MTTIITY 3a okazaHHyIO
HIOMOTI[b TIPHU MOATOTOBKE CTATel K MyOIMKAIINH.

MbI HajzieeMcst, 9TO MaTepualibl O 3apyOesKHOM U OTEYECTBEHHOM HAaydHO-TTPAKTUYECKOM OIBITE
PeIeHusT BOIPOCOB ayTU3Ma, yOJIMKyeMble Ha CTPAHUIIAX 9TOTO BBIMYCKA JKypHATa « AyTH3M U Ha-
PYIIEHUST Pa3BUTHsI», OYIyT BOCTPEOOBAHBI CIIEIUATUCTAMHU, POAUTEISIMI U CAMBIM ITMPOKUM KPY-
roM YuTaTesIei, HePaBHOLYITHBIX K ATOH OCTPOIl COIUANbHOMN 1Tpobieme.

A.B. Xaycmos

Dear readers!

The special issue of the journal Autism and Developmental Disorders (Russia) includes publica-
tions of experts and speakers of the VI International Scientific and Practical Conference “Autism:
Challenges and Solutions”, held in Moscow on April 19—21 2018.

The editorial expresses gratitude to the autonomous non-profit organization “Center for Autism
Problems” and personally to its President Ekaterina Men’ for the contribution to the development
of a system of support to children with ASD in Russia and for the cooperation in formation of a spe-
cial issue of the journal. We also thank the speakers of the conference submitted articles to present
issue of the journal: S.M. Edelson, N. Rabbani, P.J. Thornalley, D.M. Dhossche, A. Dibari, D. Rizzi
and Svetlana Polyakova, Ph.D. in Biological Sciences.

The editorial also thanks the fellows of the scientific laboratory of the Federal Resource Center of
MSUPE for the assistance in preparing articles for publication.

We hope that the foreign and domestic scientific and practical experience in autism, published on
the pages of this issue of the Journal “Autism and Developmental Disorders (Russia)” will be sought
after by specialists, parents and the widest circle of readers who are not indifferent to this acute social
problem.

A.V. Khaustov
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Research Issues Involving
the Biology of Autism

S.M. Edelson*,

Autism Research Institute,
San Diego, California, USA,
director@autism.com

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

For citation:

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

Edelson S.M. Research Issues Involving the Biology of Autism. Autizm i narusheniya razvitiya = Autism & Developmental
Disorders (Russia). 2019. Vol. 17. No 1 (62). Pp. 4—14. doi: 10.17759 /autdd.2019170101

* Edelson, Stephen M., Ph.D. Executive Director, Autism Research Institute, San Diego, California, USA. E-mail:
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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-

AyTV3M 1 HapyLuenuns passutmia. T. 17. N2 1 (62). 2019

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).

Autism and Developmental Disorders (Russia). Vol. 17.No 1 (62). 2019 >
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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-
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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

AyTV3M 1 HapyLuenuns passutmia. T. 17. N2 1 (62). 2019

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/-

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

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-

AyTV3M 1 HapyLuenuns passutmia. T. 17. N2 1 (62). 2019

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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Autism spectrum disorders are a group of neuropsychiatric conditions of increasing prevalence. They are ini-
tially detected in early development of children. Diagnosis is currently made on the basis of clinical behaviour
and cognition. Improvements in accuracy, timeliness and access to diagnosis to help manage the condition
is high on the agenda of the autistic communities. A blood test may help for early-stage detection of autism
spectrum disorders to focus support where required — particularly when symptoms are most challenging. This
article discusses briefly the scientific basis of diagnosis of autism spectrum disorders and recent emergence of
candidate blood tests for autism. We conclude that further validation and improvements in understanding of
autism spectrum disorders are required to provide the scientific basis and classifier characteristics for accurate
and reliable diagnosis by clinical chemistry blood test.

Keywords: blood test, diagnosis, proteomics, autistic adults, delayed diagnosis.

utism Spectrum Disorders (ASD) are a col-

lection of neuropsychiatric disorders char-
acterized by difficulties in social interactions
and interests causing a wide variety of disabili-
ties. These commonly present as speech distur-
bances, repetitive and /or compulsive behaviors,
hyperactivity, anxiety and difficulty of adapta-
tion to new environments, with or without cog-
nitive impairment [1]. The high heterogeneity

For citation:

of the clinical presentation makes diagnosis of
ASD difficult and uncertain, particularly at the
early stages of development [15]. Discovery and
development of robust biomarkers — surrogate
indicators of the clinical condition — for diag-
nosis and progression of severity of ASD would
facilitate early diagnosis and prioritization of
support to those who likely will otherwise be-
come most severely affected.
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Genetic causes of ASD are evident in a mi-
nority of cases, with most ASD likely resulting
from the combination of environmental factors
with a large number of (>1000) contributing
causal genetic variants, each associated with
a low increase in risk. A study of twins found
that genetic variables contribute 35%—40% to-
ward the risk of developing ASD and that the
remaining 60% was associated with prenatal,
perinatal, and postnatal environmental factors
[5]. For some subjects, a single genetic variant
may be sufficient to produce ASD; and in oth-
ers, complex combinations of many common ge-
netic variants may additively increase the risk
of ASD. The largest genome-wide association
studies performed to date were statistically un-
derpowered to identify a single genetic variant of
genome-wide significance. Further larger stud-
ies are required. It is also common in early onset
neurodevelopmental disorders that risk factors
are either rare with large effect or frequent with
small effect [3]. Biological pathways associated
with ASD through genetic variants linked to in-
creased susceptibility involve chromatin remod-
elling, transcription, cytoskeleton dynamics,
synaptic function, protein synthesis, damaging
modifications and degradation of proteins, and
amino acid transporters [2; 3]. Transcriptomic,
proteomic and metabolomic profiling have been
proposed for diagnosis of ASD. Diagnostic per-
formance judged by area under-the-curve of re-
ceiver operating characteristic (AUROC) plot
of 0.73—0.91 [4; 11; 13]. Typically with ‘omics
technologies approaches for diagnosis of a dis-
ease of polygenic risk, moving closer to to the
phenotype — from genetics, to proteomics and
metabolomics, we move closer to causality and
diagnosis becomes more secure [9]. Improved
diagnostic performance may be achieved with
one of a relatively small number combinations of
biomarker proteins and /or metabolites linked to
the causal mechanisms of ASD.

Why early diagnosis of autism
is important

Diagnosis of autism is important for per-
sonalized support and care. his is particularly

important in the early stages where inter-
ventions may help diminish progression of
symptoms to undesirable severity; and also
because with advancing intellectual develop-
ment and awareness, subjects with ASD may
learn to mask the symptoms — making secure
diagnosis challenging [8]. Also, accurate and
accessible diagnosis of ASD in parents would
provide appropriate clinical support rather
than undiagnosed cases be attributed to “bad
parenting” and removal of children into the
care for social services. For multiple reasons,
therefore, the ASD community is deserving of
improved service by the clinical diagnostics
industry and stakeholders. Some groups with-
in the community of those affected by ASD
and their carers have expressed resistance to
the development of early-state diagnosis. This
may be linked, in part, to fears that if pre-natal
tests were possible and developed, social pres-
sure may develop to impose negative fetal sec-
tion linked to ASD risk predictors. Benefits
associated with some ASD phenotypes may
thereby be lost in pursuit of avoidance of dif-
ficulties of providing care and support for an
individual with expected ASD. Such applica-
tion of ASD diagnosis would be ethically un-
acceptable. Such fears should not detract from
the benefits that diagnosis of ASD may give
for appropriate provision of care and support
for children and adults affected.

Promise of a blood-based diagnosis
for autism

Efforts have been made to develop a blood
test for early and more accurate diagnosis. To
date only two studies have shown promise and
been taken forward to validate the assay.

1. Multivariate analysis of biomarkers

of oxidative stress and DN

methylation ASD prediction

Howsmon et al [6] developed a statistical
model utilising biomarkers associated with fo-
lic acid-dependent the one carbon metabolic
pathway of and trans-sulfuration pathways.

AyTV3M 1 HapyLueruns passutma. T. 17. N2 1 (62). 2019

16 Autism and Developmental Disorders (Russia). Vol. 17.No 1 (62). 2019



Rabbani N., Thornalley PJ. Autism Spectrum Disorders — in Search of Mechanistic Biomarkers
Pab66anHu H., TopHannu MN.0X. PaccTporicTBa ayTuCTUHECKoro crekTpa: B ionckax bromapkepoB KpoBu

Abnormalities in levels of metabolites of these
pathways and environment effects have been
observed in subjects with ASD. The approach
taken in this study to use metabolites already
associated with ASD was appropriate. They
developed a multivariate statistical model us-
ing 24 analytes measured in blood samples and
selected 6 that gave the best classifier discrim-
ination between subjects with and without
ASD. Analytes included amino acids, oxidised
and reduced glutathione (GSSG and GSH,
respectively), 3-nitrotyrosine and 8-hydroxy-
deoxyguanosine and others from the Integrat-
ed Metabolic And Genomic Endeavour (IM-
AGE) study [10]. They found five variables
provided optimum classification: oxidized
glutathione. GSSG, (GSH + 2 x GSSG)/
GSSG, 3-nitrotyrosine, tyrosine, and frac-
tion of total cysteine (cysteine + 2 x cysteine)
present as cysteine. In a second study with
similar analytes algorithm training optimized
to a different set of 5 analytes. This was fol-
lowed by validation of the model using data
from independent clinical studies, however,
data of two of the 5 analytes — stated as the
most important variables in the statistical
model — were unavailable. The validation set
also only included subjects with clinical ASD
diagnosis and so the validation only tested for
true positive and false negative ASD classifi-
cations [7]. This greatly impaired the valida-
tion process. There is some doubt, therefore,
as to which is the best analyte combination to
use. Further validation with the complete set
of optimised analytes in an independent clini-
cal subject group including subjects with and
without ASD is required. Dissemination of
standardised protocols for analyte estimation
is also required to facilitate independent cor-
roboration in other laboratories.

2. Protein glycation and oxidation

and related amino acid metabolome

It our own research we took an innovative
approach of assessing the diagnostic utility
of spontaneous low level glycation, oxidation
and nitration modifications of proteins and
related amino acid metabolites for diagno-

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

sis of ASD [2]. Such biomarkers often shown
subtle changes in multiple analytes or a “fin-
gerprint” of metabolic disturbances in clinical
conditions [14]. We used a machine learning
approach for an objective, data-driven selec-
tion of protein damage biomarkers by glyca-
tion, oxidation and nitration for optimum
diagnosis. We found that children with ASD
had increased modifications by selected sug-
ar-derived advanced glycation endproducts
(AGEs), N -carboxymethyllysine (CML) and
N, -carboxymethyl-arginine (CMA), and in-
creased oxidation damage marker, dityrosine
(DT), in plasma protein, with respect to chil-
dren without ASD. From study of renal han-
dling of amino acids, we found that children
with ASD had decreased renal clearance of
arginine and CMA with respect to children
without ASD. Algorithms to discriminate be-
tween children with and without ASD gave
strong diagnostic performance with features:
plasma protein AGEs — CML, CMA and
3-deoxyglucosone-derived hydroimidazo-
lone (3DG-H), and oxidative damage marker,
DT. With these 4 analytes, AUROC was 0.94
and sensitivity and specificity was 92% and
84%, respectively; cf. clinical diagnosis by the
well-studied Autism Diagnostic Interview-
Revised (ADI-R) protocol where sensitivity
and specificity is highly variable and lower
than achieved in our blood test — ranges of
60—90% and 70—81%, respectively [15]. We
did internal 2-fold cross-validation and re-
peated this 10 times with independent, ran-
dom data selection. Intriguingly, the biomark-
ers related to glyoxal-mediated modifications
of proteins (CML and CMA) and activation
of dual oxidase (DUOX) which may impli-
cate lipid peroxidation and abnormal hyper
activation of DUOX following a challenge to
gastrointestinal immunity in ASD. The effect
on renal clearance of arginine and CMA sug-
gested a link to arginine transporters which
has been implicated from rare genetic variants
previously [12]. All analytes were measured
concurrently by liquid chromatography-tan-
dem mass spectrometry (LC-MS/MS) which
is readily translatable to implementation in
the clinical chemistry laboratory; cf. the test
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developed by Howsman et al. [6; 7] which re-
quires several different analytical runs. This
test is applicable to children and adults; fur-
ther studies to confirm this are planned. The
study was a biomarker discovery study and
comes with the caveats of requirement for
further validation in independent and larger
clinical study groups, including subjects with
early-stage ASD.

Concluding remarks

Clinical diagnosis of ASD has profound
consequences for individuals and their fami-
lies, friends and carers. Delayed referral of
children exhibiting symptoms of ASD to ex-
perts in child development and psychiatry
for diagnosis also creates profound anxieties
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PaccrpoiicTBa ayTHCTHYECKOTO CIIEKTPA MPEACTABISIOT COGON TPYIITY HEHPONCUXUATPUYECKUX COCTOSHUIT
BO3pACTAIONIel pacpocTpaHeHHOCTU. [lepBoHAYATIBHO OHY BBISIBIISIOTCS B IIEPUO]] PAHHETO PA3BUTHUS JIETEN.
B Hacrosiee BpeMsi [MarHo3 CTaBUTCS HA OCHOBAHMU KJIMHUYECKUX OCOOEHHOCTEH TOBEICHUs 1 MO3HABA-
TeJILHON aKTUBHOCTH. BoJiee BBICOKAsI TOYHOCTD, CBOEBPEMEHHAS U JIOCTYITHAST THATHOCTHUKA, YTOODI YTy UIITUTD
cocrostHre peOeHKa, 3aHUMAET BaKHOE MECTO B JIESITEJIbHOCTA ayTUCTUYECKUX c0001IecTB. UTOObI BBISIBUTh
paccTpoiicTBa Ay THCTUYECKOTO CIIEKTPA HA PAHHEN CTajuu, a TaKyKe 0Ka3aTh peOeHKY HEOOXOAUMYIO TOMOIIb,
HY’KHO C/IaTh aHAJIN3 KPOBHU, 0COOEHHO KOT/[A CUMIITOMBI SIBJISTIOTCST CIIOPHBIMU. B TaHHOI cTaThe KpaTKo pac-
CMaTPUBAIOTCS HAYYHbIE OCHOBBI IUATHOCTUKN PACCTPOUCTB ayTUCTUYECKOTO CTIEKTPA U HeJIaBHee TIOSIBJICHIE
AHAJIM30B KPOBH, CIIOCOOHBIX BBIABUTH ayTH3M. MBI cuiTaeM, 4TO He0OX0AUMa JaibHelIas Baiuaaius u 6o-
Jiee TIOJTHOE IOHUMaH¥e PACCTPOIICTB Ay THCTIHYECKOTO CIIEKTPa LISl HAKOIUIEHHS HaydHO#T 6a3bl ¢ 11esbio 6oJiee
TOYHOI 1 IOCTOBEPHOTT TMATHOCTUKHU O GHOXUMUYECKOMY aHATN3Y KPOBHL.

Kmoueswie cnosa: ananns KpOBH, INarHOCTUKA, IPOTEOMUKA, aYyTUYHbIC B3POCJIbIE, OTCPOYECHHAST INarHOCTUKA.

ACCTPOMCTBA AYTUCTHUYECKOTO CIEKTpa

(PAC) mpexacrasisiior co60ii COBOKYII-
HOCTb HEWPONICUXUATPUYECKUX HAPYIIEHUH,
XapaKTepU3yoIuxcsi TPYAHOCTAMU B CO-
[[UAJbHBIX B3aUMOJIENCTBUSAX U OCOOEHHO-
CTSIMU WHTEPECOB, BBI3BIBAIOIUX MIUPOKUIA
crektp wHBaTUAHOCTH. OHU OOBIYHO TPO-
SABJISIIOTCS B HapyHIEHUSX PeYH, MOBTOPSIO-
eMcst U/UJIu KOMIYJTbCUBHOM TIOBE/IEHUH,
TUIEePaKTUBHOCTH, TpPeBOTe U TPYAHOCTAX
aZanTalu K HOBBIM YCJOBUSM, a TakKkKe
MOTYT COTIPOBOXKJIATHCS KOTHUTUBHBIMH Ha-
pymenussMu [1]. Beicokas reteporeHHOCTb
KJIMHUYECKON KapTUHBI JlejlaeT HUarHoO-
ctuxky PAC cioxHOIl U Heolpe/eseHHOM,
0COOEHHO Ha PaHHUX CTAAUSIX Pa3BUTHUS
Hapyiieaus [15]. OtkpsiTrie u paspaboTka
HaJIEeKHBIX OMOMapKepPOB — MCKYCCTBEHHBIX
WHIUKATOPOB KJIMHUYECKOTO COCTOSHUS
NI IMATHOCTUKY U ONpejieIeHUus TSIKeCTh
PAC ob6sterunsn 6bI paHHIOW AUATHOCTUKY
1 06ecTeynJIn epBOOYEPEHYIO MOIEPIKKY
1151 HanboJiee ysI3BUMON TPYIITIBI.

Pexxe Bcero MOXKHO BBISIBUTH TeHeTUYeE-
ckre npuuntbl PAC. B GosbmimHCcTBE CITy-
yaeB OHM OOYCJOBJIEHBI COYETAHUEM BO3-
nefcTBus (HaKTOPOB OKPYIKAIOMIEH Cpeibl
u Gosbuum KosmuecTBoM (>1000) pasmo-
00pas3HbIX I'€HETHYECKUX HapPYyIIEHMil, KaskK-
70e U3 KOTOPBIX OTBeYaeT 3a HE3HAUMTEIb-
Hoe yBesnudenue pucka PAC. UccaenoBanue
GJIMBHEI0B TI0KA3aJI0, YTO TeHETHYECKUE Ha-
pyienns: BuocaT 359—40% B PUCK pa3BUTHUS
PAC, a ocranbubie 60% cBs3aHbl ¢ IpeHa-
TaJIbHBIMU, IEPUHATAIBHBIMUA U ITOCTHATAb-
HBIMU (haKTOpaMu OKpyKaiolieil cpeast [J].

Y HeKoTOpBIX 10/l OJTHOTO TEHETUYECKOTO
HaPYIIEHUS] MOKET OBITh JOCTATOYHO JIJISI [10-
spiaennss PAC; a y Apyrux cIoxHble KOMOM-
HAIlUM MHOTUX TeHETUYECKUX IMOJIOMOK MO-
T'YT JIOIIOJIHUTEIbHO yBeanunBath puck PAC.
Kpynneiinme npoBeieHHbIe HA CETOIHATIHUN
TIeHb UCCJIeJOBAHNS 110 TEHOMHOU CBSI3U CTa-
TUCTUYECKH HE CMOTJIU BBISIBUTH OJTHOTO CTa-
TUCTUYECKM 3HAYMMOTO TE€HETHYEeCKOTO Ha-
pyIIeHUsI B MMOJTHOTEHOMHOM MCCJIe/IOBAHUN.
Heobxonumbl nanbHeiinme 6ojiee KpyIHbIe
uccjaenoBanus. JacTto Takike MpPU PAHHUX
MPOSIBJICHUSIX HEBPOJIOTUIECKUX HAPYIIEHU I
(hakTOpBI prCKa MOTYT BO3/IEHICTBOBATD CUJTh-
HO, HO JIOCTaTOYHO PEIKO, WJIKU YacTO U He-
cuibHO [3]. Bruosiornueckas coctaBisionias
ces3annas ¢ PAC yepes reneTnuyeckue Hapy-
MIeHUs, B COYETAHUH C TIOBBITIIEHHOH BOCIIPH-
MMYUBOCTHIO, BKJIIOUYAeT U3MHEHUE XPOMATH-
Ha, TPAHCKPUTIITUU, TUHAMUKA [TUTOCKEJIETA,
CUHANTHYECKON (YHKIMM, CUHTe3a OeJika,
MOBPEsKIEHNE U JIeTpajiaiinio 6eJIKOB U mepe-
HOCYMKOB aMUHOKHUcIOT [2; 3]. [lans nuarno-
ctukn PAC ObLIO TIPEIJIOKEHO COCTABJISTH
npoduIb TPAHCKPHUIIIIAY, TPOTEOMHBIN 1 Me-
tabosioMuyeckuit mpoduiab. Juarnocrude-
CKUe MToKa3aTes I, OlleHUBaeMbIe 10 TIJIOTIA/IH
nox ROC-kpusoit (AUROC), nexxat B nua-
nazone 0,73—0,91 [4; 11; 13]. Kak npaBuio,
HCIIOJIb3YIOT YKa3aHHBIE BBITIE TTOIXO/IbI IS
IMArHOCTUKN  3a00JIeBaHUN  ITOJUTEHHOTO
PHUCKa, TIPU cMeleHnn K (heHOTHITy, — OT Te-
HETHKHU, K IPOTEOMUKE U MEeTaOOJIOMUKE MbI
npubIMsKaeMcst K TPUYUHHO-CJIEICTBEHHOM
CBSI3U, M IMATHOCTHKA CTAHOBUTCSI OoJiee Ha-
aexxHoit [9]. Yoydmenue auarHoCTUYECKUX
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HoKasareJjeil MoKeT ObITh JOCTUTHYTO C I10-
MOIIBIO OJTHON M3 OTHOCUTEJIbHO HeOOJIbIIO-
ro yncja KoMmOuHauii 6eaKoB-61MoOMapKepPOB
U/ MeTaboJIMTOB, CBSI3AHHBIX C IIPUYUH-
HO-cJecTBeHHbIMU Mexanuamamu PAC.

ITouemy BaskHa paHHA
JINarTHOCTHKA ayTH3Ma

/luarHocTrka ayTmama BajkHA JS TIep-
COHAJIM3WPOBAHHOW TOAMEPKKUA W yXOa.
IT0 0cOOEHHO Ba)KHO Ha PAHHUX CTAAMAX,
KOTJIa BMEIATeJIbCTBO MOKET OCTAHOBUTD
pa3BUTHE CHUMIITOMOB /10 HeXKeJIaTeJbHOM
CTeNeHN TSKECTH; a TaKKe MOTOMY, 4TO IO
Mepe Pa3BUTHUS WHTEJJIEKTA U OCO3HAHHOCTU
netu ¢ PAC MoryT HayuuThCd MaCKUPOBATH
CUMIITOMBI, YTO YMEHBIIUT HA/IEKHOCTH /ThA-
rHoctuku [8]. Kpome Toro, ansg poauTteseit
TOUYHBIN M MOHATHBINA auarHo3 PAC mor 66l
00ecTeunTh COOTBETCTBYIONIYIO KIUHUYE-
CKYIO TOJIEPKKY, BMECTO TOTO YTOOBI CITH-
ChIBATh HEJAMATHOCTUPOBAHHBIE CJIyYaW Ha
«IIJIOX0€ BOCIUTAaHUE» W TepeiaBaTh JeTei
B coluajbHbie caykObl. [ToaTomy 110 MHO-
MM IpudrHaMm coobiecTso aiogeit ¢ PAC
U 3acyy:KuBaer 0oJiee KaueCTBEHHBIX YCJIYT
KJIUHWUYECKOU IUAaTHOCTUKU U JIPYTUX Opra-
Huzaruii. HekoTopseie rpymimst B coo0IecTBe
moneii ¢ PAC, u ux onekyHbl, OTPUIIATETbHO
OTHECJIUCHh K PAa3BUTHUIO paHHEN [MarHOCTH-
Ki. ITO MOKET ObITh CBSI3aHO, B YaCTHOCTH,
C OTIACEHMSIMU, YTO, €CJIi OBl MpeHaTaTbHbIe
TeCThl OBLIN BO3MOKHBI U pa3paboTaHbl, 00-
IIeCTBO MOTJIO OBbI BBIHYJKAATh MaTepeil je-
JaTh abOpTHI 1O MoKazaHusiM «puck PAC».
Takum 06pa3oM, Jkesanue nu3bexarb poxie-
Hust peberka ¢ BepossTHbIM PAC u TpymHO-
cTeil B obecriedeHn N yXo1a U MOAIEPKKN He-
raTUBHO CKa’KeTCS HA PaHHEH JUArHOCTUKE,
cTII0COGHOT BBISIBBUTH HEKOTOPBIE (DEHOTHITBI
PAC. Oanako, Takadno3uiimg B JUarHOCTH-
ke PAC 6biia ObI 3THYECKU HEITPUEMJIEMO.
OTU OTaceHUs He IOJIKHBI yMaJISITh TeX Tpe-
MMYIIEeCTB, KOTOPble MOJKeT JaTh CBOEBpe-
mennas guaraoctrka PAC miist obecriedenust
HaJ[JIEXKAIero yXo/1a M MOAEPKKH JeTell u
B3POCJIBIX.
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HepCHeKTI/IBbI AUArHOCTUKHU ayTH3Ma
Ha OCHOB€ aHAJ/IN3a KPOBHU

BbLmi IpeAnpUHSATDL YCUIIHS TI0 pa3paboT-
K€ aHaJI13a KPOBH [/ paHHEH 1 60Jiee TOUHOI
nuarHoctuku. Ha ceroguaimuuii 1eHb TOJIbKO
JIBA MCCJe/I0BaHUS 1I0Ka3aJau IepCleKTUB-
HOCTD ¥ OBLIU TPOIOJIKEHDI JIJIST TIOITBEPIK/Ie-
HUS Pe3yJIbTaTOB.

1. MHoronapamMeTpuyecKuii aHaJIu3
OHOMAapKePOB OKHUCJIUTEIbHOTO CTpecca
u nporHo3upoBanue PAC

o metwsmpoBanuio /[THK

Xaycemon u ap. (Howsmon et al) [6] paspa-
GOTaIN CTATUCTUYECKYTO MOJIENb, UCIIOIb3YI0-
11y10 OMOMapKePbI, 3aBUCKMBIMU OT (DOJTUEBOI
KHCJIOTBI OJIHOYTJIEPOAHBIM METabOINIECKIM
MyTeM W TPaHC-CYTb(hyPAIMOHHBIMU Ty TSIMH.
Y mozeii ¢ PAC BbIsiBJIeHbI aHOMaINU MeTabo-
JIUTOB B 9TUX IIYTSX COBMECTHO C HETAaTUBHBIM
BJIMSTHUEM OKpYyKatoleil cpeabl. Takum obpa-
30M, I1€JeCO00pPa3HBIM OKA3aJ0Ch HCIIOIb30-
BaHMe MeTaboInTOB, yxKe cBsizaHHbIX ¢ PAC.
ABTOpBI mcceoBaHusT pa3paboTagd MHOTO-
(hakTOpHYIO CTAaTUCTUYECKYIO MOJIEJb C U3Me-
peHreM 24 mapameTpoB B 00pasiiax KpoBH, U
oto6pasm 6, KOTopbie JIydllie BCETO TO3BOJIS-
s otaenuTs Jroeit ¢ u 6e3 PAC. Onpeners-
eMble TTapaMeTPhl BKJTIOUATTH aMUHOKHUCJIOTHI,
OKMCJICHHBII W BOCCTAHOBJICHHBIN TJIYyTaTUOH
(GSSG u GSH, cooTBeTcTBeHHO), 3-HUTPOTHU-
PO3UH U 8-TUIPOKCUIOKCUTYAHO3UH U JIpyTHE
MOKa3aTeJu U3 BCECTOPOHHETO MeTaboJmye-
ckoro u renomHoro ucciaenoBanus (IMAGE)
[10]. ABTOpBI BBIIETUAN TATH TEPEMEHHBIX,
00YCJIOBJIUBAONINX HAJMYNE WU OTCYTCTBHE
pucka PAC: okucnennbiii riyratnon GSSG,
(GSH + 2-x GSSG)/GSSG, 3-autportupo-
3WH, TUPO3UH 1 (HPaKIINIO MOJHOTO IIUCTENHA
(uucrenH + 2-X HUCTEUH), ITPUCYTCTBYIONIYIO
B BHJe THMCTeNHA. Bo BTOpOM wHcCIeI0OBaHIT
C aHAJIOTUYHBIMU MTapaMeTPaMU aJITOPUTM 00-
yueHust ObLI ONTUMU3UPOBAH ISt APYTUX 5 a-
pameTpoB. 3areM Obliia TPOBEIEHA BaJIATIHST
MOJIEJIN C WCIOJIb30BAHUEM JJAHHBIX HE3aBU-
CUMBIX KJIMHUYECKUX WCCJIEOBAHUMN, OTHAKO
JaHHbIE JUIST IBYX HAOOPOB M3 ISITU OIpese-
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JIIEMbIX TIapaMeTPOB, 3asIBJIEHHBIX B KaueCTBe
HanboJiee Ba)KHBIX TIEPEMEHHBIX B CTaTHCTHYE-
CKOM Mojiesin, ObLIN HeZOCTYHBI. Tak:ke B Ba-
JIMIAIIMOHHYO BBIOOPKY BOIIIN TOJBKO JIFOIH
¢ KaInHUYeckuM auarnozoM PAC, u moatomy
BAJIU/IAIINAS BBIABJIAIA TOJbKO UCTUHHBIE T10-
JIO’KUTEJIbHBIE U JIOKHOOTPUIIATEIbHbIEe KJac-
cudukaruu PAC [7]. 9to cyiecTBeHHO 3a-
TPYAHWIO TIporiecc Bammaaruu. [loatomy ectpb
HEKOTOPble COMHEHUSI OTHOCUTEJIBHO TOTO, Ka-
Ky[0 KOMOWHAIIMIO MCCIIEAYEMBIX TTapaMeTPOB
JIydliie BCEro UcIo ib3oBath. Heobxomamumo mpo-
BECTH JTAJTbHEHIITYTI0 BAIUIAIINIO C TIOJTHBIM Ha-
GOPOM MapaMeTpPOB Ha HE3aBUCUMOI BBIOOPKE,
B KOTOPYIO BomyT Kak Jioan ¢ PAC, tak u 6e3
Hero. Heo6xomMbl Tak/Ke CTaHAapTU3HPOBAH-
HbIE TIPOTOKOJTBI OTIEHKH OTIpejiesisieMbIX Tapa-
METPOB JJIst 0OJIerdeH st He3aBUCHMOI ITPOBEP-
KU B IPYTUX J1abOPaTOPHUSIX.

2. [MKHpOBaHKeE U OKUCIeHHE OelKa
U CBSI3aHHBII ¢ HUIMH aMHHOKHCJIOTHBII
MeTad0JIu3M

B Hammx coOCTBEHHBIX HCCIIEIOBAHUSX
MBI UCIOJIb30BATM WHHOBAIIMOHHBIN TTOIXO/]
OTIEHKH JIMATHOCTUYECKOI TT0JIE3HOCTH CIIOH-
TAHHOTO HU3KOTO YPOBHS TJMKUPOBAHWS,
OKWCJICHUS] 1 HUTPAIUU OEJIKOB M CBSA3aHHBIX
C HUMHM aMUHOKHUCJIOTHBIX METaOOJUTOB JIJIsT
muarHoctukn PAC [2]. Takue 6uomapkeps
9acTO JIEMOHCTPUPYIOT He3HAYUTETbHbIE W3-
MEHEHUSI B HECKOJIBKUX OIIPEIe/IIeMbIX dJIe-
MEHTaX WJIH <«OTIEeYyaToOK» MeTaboINIecKux
HapyIeHnil B KIMHUYECKUX ycaoBugx [14].
MBI MCIIOJIB30BAIN  MAIIMHHOE OOydYeHne
17t OO BEKTUBHOTO, OCHOBAHHOTO Ha JaHHBIX
BbIOOpa OMOMapKepOB TOBPEKICHUS OesKa
MyTeM TJUKUPOBAHUS, OKUCIEHUS W HUTpPa-
WU /Ui ONTUMAJIBbHOW JMAarHOCTUKU. Mbl
obuapyxunu, uro y gereii ¢ PAC uabio-
JQINCh M3MEHEHMs] BBIOPAHHBIX KOHEYHBIX
npoaykToB raukupoBanusi caxapa (AGE),
N -kap6okcumernmmsuna (CML) u N -
kap6okcumermiapruinia (CMA), a takke
MOBBINIIEHHOE COJIEP’KaHNe MapKepa OKUCJIU-
TeJIbHOTO ToBpeskaeHus autuposuna (DT) B
OeJiKe ILIa3Mbl 110 CPaBHEHUIO C JeTbMH O3
PAC. N3syyasa yaep:kanue IoykaMyd aMHHO-

KUCJIOT Mbl OOHAPY’KUJIM, CHUKEHHBII pe-
HaJIbHBIN KaupeHc apruauna u CMA y nereii
¢ PAC 1o cpaBHeHUIO ¢ ieTbMu 6€3 ayTH3Ma.
Hawnbosiee TmoKasaTeJbHBIMEA TTapaMeTpaMu
nisa puddepennmaruu gereil ¢ PAC u 6e3
PAC 6bumu cireyionye: KOHeYHbIE TPOLYK-
TBI TJIMKUPOBAHMS B TJIa3Me — KapOOKCHMe-
TUJJIN3WHA, KapOOKCUMETUJIAKPUIOHOHA U
3-7I€OKCUTIIOKO3HOU TIPOU3BOHOE THIPOU-
muzazona (3DG-H), u mapkep okUCIUTEb-
Horo mnoBpexzaenuns, DT. Iloxkasartensb mop
ROC-kpuBoii /7151 3TUX YeThIpeX MapamMeTpoB
coctaBus 0,94, a 4yBCTBUTEJNBHOCTD U CIIEIl-
npuarocts — 92% u 84%, COOTBETCTBEHHO.
Kinnndeckuii auartos 1mo gopaboTaHHOMY
onpocHuky ADI-R (OnpocHuky st guarso-
CTUKM ayTU3Ma, aJlaliTUPOBAHHBIN BapUaHT),
JIeMOHCTpUpPYeT 0Gojiee HHU3KYIO0 4yBCTBH-
TeJbHOCTh U CcreluUIHOCTh, YeM B HalleMm
ananuze kposu: 60—90% u 70—81%, coor-
BeTCTBeHHO [15]. MbI IpoBesi BHYTPEHHIO
2-KpaTHYIO IepeKPeCTHYIO TPOBEPKY U IIOBTO-
pusm mpotienypy 10 pas ¢ He3aBUCUMBIM CJTY -
YaifHBIM 11000POM JaHHBIX. VIHTEpecHo, 4To
GUoMapKephl, CBSI3AHHbIE C TJIMOKCAJI-OIOC-
pPeIOBAaHHBIMU MOAMMUKAIIUSIMUA TTPOTEUHOB
(CML u CMA) u akTuBaruei ABOMHON OK-
cunassl (DUOX), koTopast moka3bIBaeT mepe-
KUCHOE OKUCJIEHWE JTUTIUIOB U aHOPMAJIbHYTO
runiepaktuBaiio DUOX, ObLH CBsI3aHBI C
npobJieMaMy € JKeJTyJOYHO-KUIIEYHBIM M-
mynutetoMm y nereit ¢ PAC. BosneiicTBre Ha
novyeuHblil kaupenc apruania u CMA npej-
MoJIaraeT CBsI3b ¢ TPAHCIIOPTEPAMU APTUHIHA,
KOTOpasl paHee acCOIMUPOBAJIACh C PEIKU-
MU TeHeTnueckumu uamenenuamu [12]. Bee
otipejiesisieMble TapaMeTpbl U3MePSJIUCh Ofl-
HOBPEMEHHO METO/IOM SKMIKOCTHOM XpOMaTo-
rpapum 1 TaHAEMHOUW MaccC-CIEKTPOMETPUN
(LC-MS/MS), uTo J1erko0 BO3MOXKHO MPOBO-
JIUTh B KJIMHUYECKON XMMHUYECKON jabopa-
TOPHUU I10 CPABHEHUIO C TECTOM, pa3paboTaH-
ubiii Xaycmanom u ap. (Howsman et al) [6;
7], koTopbIii TPeOYET HECKOJIBKUX PA3JTUYHBIX
MOBTOPEHUI TecTa. JTOT TeCT IMPUMEHUM K
JIeTAM W B3POCJIBIM; B HAcTosIee BpeMs 3a-
MJIAHUPOBAHBI  JIAJIbHENIITE WCCTeI0BAHUS
IS TIOATBEPIKIEHUST TIOJYYEHHBIX Pe3yJib-
taroB. VccienoBanue OBLIIO HANPaBJIEHO Ha
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OTKPbITHE OMOMapKepa 1 YYUThIBAeT HeoOX0-
JIMMOCTD JaJbHeHNIIel BaInaalin Ha He3aBU-
CUMBIX 1 00JIee MHOTOYMCJICHHBIX KJIWMHAYE-
CKUX TPYTIIAX, BKJIIOYast JIUI] C CBOEBPEMEHHO
nuaraoctupoBanHbiMu PAC.

3akIounTeIbHbIE 3aMeYaHH S

Knunnueckuii auarnos PAC obyciasiim-
BaeT cepbe3Hble TOCE/ICTBUS /IJIs JIIOJeH U UX
ceMel, Ipy3eit 1 oneKyHoB. HacTo 3amo3zanoe
HallpaBJieHe Ha UAarHOCTUKY JIeTeil ¢ CUM-
nromamu PAC Kk creruasincram B objactu
Pa3BUTHS U IICUXMATPUN BBI3BIBAET TTyOOKYIO
Tpesory. [IJist obecrieyeHnst Ha/lIeKalero wH-
JIMBHIYaJIbHOTO yXO/a W IOJIEPKKN Heob-
XOJIUMO TOBBICUTH TOYHOCTDH TUATHOCTUKU W
pacHMpuTh K Heil JOCTYII, 0COOEHHO TP TM0-

Baaromapuocts

SBJIEHUU TIEPBBIX CUMITOMOB 3a00JieBaHMs,
a Take ¥ IPU IOCJAeAyIONeM HaOMI0AeHUN.
JlarHoCcTUYEeCKKe TIPOTOKOJIbI, Tpedyfoline
MPUBJIEYEHUST MHOTUX KJIMHUYECKUX CITEIIH-
aJIMCTOB, HE MOTYT YOBJIETBOPUTH TEKYIIHE
HOTPEeOHOCTH, YTO IIPUBOAUT K IO3IAHEMY 00-
palleHnio K Bpady-CIelragnucTy. BoicoKogo-
CTOBEPHBII aHA/IN3 KPOBU MOT OblI YOBJET-
BopuTh mnotpebHOCTh B mumarHoctuke PAC.
Texyme u MOCTAEAYIONINE aHAJU3BI KPOBU
B Tpoilecce pa3paboTKu TpebyioT 10 BHEApE-
HUS THIATeJIbHOM Bajmaaliu, 6ojiee TOYHBIX
Pe3y/IbTaTOB M COKPAIIEHUS JIOMKHOIIOJIOMKI-
TeJIbHBIX TOKaszaTeseil. EcTh oOHamexuBaio-
M€ IPU3HAKU TOTO, YTO JOCTOBEPHBIN ra-
THO3 MOKeT OBbITh MOJIyYeH ¢ OTPaHMYEHHBIM
YICJIOM OMOMapKepPOB, KOTOPHIE MOTYT YKa3bl-
BaTh Ha Jie)Kalllie B OCHOBE HapyIIeHUI pac-
CTPOICTBA Ay TUCTUYECKOTO CIEKTPA.

HP xotena 6p1 mo61arogapuTh 3a MEpeNucKy 1 obIeHre yepes 2JIeKTPOHHYIO MouTy 1 BeG-calfTer https://www.facebook.
com/AutismBloodTest/. https://m.facebook.com/Planet.Autism.Resource/, coobiiecTBo /0eil ¢ ayTU3MOM, KOTOPbIe

oGy /UM HAC HATIUCATD 3TOT 0030P.
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Catatonia in Autism Spectrum Disorders:
Diagnosis, Therapy, and Clinical Science
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dirkdhossche@gmail.com

Catatonia has been increasingly recognized as a comorbid syndrome of autism at a rate of 12—17% in adoles-
cents and young adults with autism spectrum disorders. Symptoms that should alert the clinician for catatonia
are markedly increased psychomotor slowness which may alternate with excessive motor activity, apparently
purposeless, and not influenced by external stimuli, extreme negativism or muteness, stereotypy, peculiarities
of voluntary movement, increased stereotypies with or without self-injury, echolalia, or echopraxia. Upsetting
life events, the loss of routine and structure, experiences of loss, conflicts with parents, caregivers, or peers,
and discrepancies between the ability in the patient and parental expectations-especially, in higher function-
ing autistic youth, are known to precipitate catatonia as well as medical and neurological illnesses. Lacking
controlled trials, successful use of benzodiazepines, sometimes at high dosages, and electroconvulsive therapy
for catatonia in autism is supported by case-reports and case-series. Electroconvulsive therapy is indicated for
the treatment of catatonia when lorazepam does not bring about rapid relief. Maintenance electroconvulsive
therapy is important for sustained symptom remission in some cases. There is an urgent need for prospective
studies of catatonia in autism spectrum disorders and for controlled treatment trials.

Keywords: catatonia, adults, autism spectrum disorders, benzodiazepines, electroconvulsive therapy, vagal
theory of catatonia.

Introduction

Catatonia is a severe and potentially life-
threatening acute illness, especially in its
malignant form when it is accompanied by
autonomic dysfunction and high fevers but it
remains treatable when recognized and treat-
ed promptly [18]. It occurs in children and
adolescents, as in adults, in a variety of forms
including medical and autoimmune diseases
such as lupus [1; 25; 27] or anti-N-methyl-d-
aspartic acid (NMDA) receptor encephalitis
[14; 22; 38], psychotic and affective disorder,
toxic states such as Neuroleptic Malignant

For citation:

Syndrome (NMS), autism spectrum disorders
(ASD), developmental disorders, including
patients with Prader-Willi Syndrome [10]
and Down Syndrome [20], tic disorders, post-
traumatic conditions, and miscellaneous syn-
dromes such as Kleine-Levin Syndrome and
Pervasive Refusal Syndrome [12; 16].

There are no controlled studies on the
use of benzodiazepines or electroconvulsive
therapy (ECT) in children and adolescents.
Clinical experience and case-reports support
benzodiazepines and ECT, including mainte-
nance ECT, as safe and effective treatments
for pediatric catatonia that do not carry the

Dhossche D.M. Catatonia in Autism Spectrum Disorders: Diagnosis, Therapy, and Clinical Sciensm. Autizm i narusheniya raz-
vitiya = Autism & Developmental Disorders (Russia). 2019. Vol. 17. No 1 (62). Pp. 24—35. doi: 10.17759 /autdd.2019170103
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risk for precipitating NMS [12; 16]. In general
psychiatric adult patients, benzodiazepines
are effective in more than half of cases up to
80%, the remaining cases uniformly respond
to ECT [1]. A remarkable finding in some
catatonic patients is that high dosages of ben-
zodiazepins, for example between 10-20 mg of
lorazepam, are needed for relief and well toler-
ated without observable side effects.

Catatonia has been increasingly recognized
as a comorbid syndrome of ASD at a rate of
12—17% in adolescents and young adults with
ASD [3; 39] and with other intellectual dis-
abilities [10; 34]. Two systematic clinician-
based studies show that catatonia is found in
12% to 17% of adolescents and young adults
with autism [3; 39].

Wing & Shah report that 17% of a large re-
ferred sample of adolescents and young adults
with autism satisfied modern criteria for cata-
tonia [39]. Thirty individuals with autism
aged 15 years or older met criteria for catato-
nia, with classic Autistic Disorder diagnosed
in 11 (37%), atypical autism in 5 (17%), and
Asperger Disorder in 14 (47%). Under age 15,
no child demonstrated the full syndrome al-
though isolated catatonic symptoms were of-
ten observed. In the majority of cases, cataton-
ic symptoms started between 10 and 19 years
of age. Five individuals had brief episodes of
slowness and freezing during childhood before
age 10. Obsessive-compulsive and aggressive
behaviors preceded catatonia in some cases.
Visual hallucinations or paranoid ideas were
occasionally reported, but no diagnosis of
schizophrenia could be made.

In the second study, 13 (12%) of 120 au-
tistic individuals, between ages 17—40 years,
had clinically diagnosed catatonia with severe
motor initiation problems [3]. Another four
individuals had several catatonic symptoms
but did not meet criteria for the full syndrome.
Eight of the 13 individuals with catatonia suf-
fered from Autistic Disorder; the remaining
five were diagnosed with atypical autism. The
proportion of those with Autistic Disorder
that were diagnosed with catatonia was 11%
(8/73). Fourteen percent (5/35) of those with
atypical autism had catatonia.

AyTV3M 1 HapyLuenuns passutmia. T. 17. N2 1 (62). 2019

A hospital-based study [19] of 101 child
and adolescent psychiatric inpatients with “at
risk” diagnoses including any pervasive de-
velopmental disorder, psychotic disorder not
otherwise specified, intermittent explosive
disorder, intellectual developmental disorder,
neuroleptic malignant syndrome or previ-
ously diagnosed catatonia found that 18% of
patients met criteria for catatonia, based upon
three or more symptoms, including unex-
plained agitation or excitement, disturbed or
unusual movements, reduction in movement,
reduction or loss of speech and repetitive/
stereotyped movements. The authors empha-
sized poor recognition of catatonia in these pe-
diatric conditions, including, but not limited
to, pervasive development disorders.

Breen & Hare [4] developed a 34-item
third party report measure, the Attenuated
Behaviour Questionnaire (ABQ), consisting
of 15 motor symptoms, 5 affective alterations,
and 14 behavioral alterations, commonly as-
sociated with catatonia in ASD. They tested
the new measure in a British sample of con-
venience (N=99) of young people aged 12—
25 years with existing diagnosis of ASD by in-
terviewing the parent or long-term caregiver.
Full data were available from 87 informants of
whom 18 (21%) reported an existing diagnosis
of catatonia. 42 (48%) of cases displayed three
of more core catatonia-like attenuated behav-
iors. Scores on this new measure ABQ were
higher in those with an existing catatonia di-
agnosis. Catatonia-like attenuated behaviors
were associated with measures of depression
and repetitive and restricted behaviors. The
study did not report on how the existing clini-
cal diagnoses of catatonia were obtained but
supports the ABQ as clinical and research tool
for catatonia symptoms in an ASD population.

Many patients with ASD cannot be diag-
nosed definitively with an affective or psy-
chotic disorder due to the fact that these
patients are nonverbal and have severe cogni-
tive impairments yet the observable signs and
symptoms are present and readily recogniz-
able. Most cases of catatonia in children and
adolescents with ASD are not associated with
any underlying medical or psychiatric condi-
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tions. For example, in a sample of 58 children
and adolescents with catatonia [8], 18 (31%)
had a history of developmental disorder, i.e.,
ASD, intellectual disability or neurodevelop-
mental malformation. Only two of those had
an identifiable underlying medical or genetic
condition.

Clinical presentations of catatonia

Catatonia in ASD is currently diagnosed
in DSM-5 based on the presence of 3 out of
12 symptoms [2]: catalepsy, waxy flexibility,
stupor, agitation, mutism, negativism, pos-
turing, mannerisms, stereotypies, grimacing,
echolalia or echopraxia. These symptoms
may be present at baseline in patients with
ASD. However, a sharp increase of these pre-
existing symptoms or sudden appearance of
new catatonic symptoms should alert the cli-
nician to assess for a diagnosis of catatonia
[11; 21; 39].

Several catatonia rating scales have been
developed [33]. The most commonly used
scale for the assessment of catatonia is the
Bush-Francis Catatonia Scale (BFCRS) [6];
a 23-item standardized instrument which is
designed for diagnosing and for the assess-
ment of severity. When using the BFCRS,
catatonia may be diagnosed when two or
more items on the first 17 items are pres-
ent. Serial catatonia ratings are useful to
detail changes over time and for measuring
change during treatment [5] in individual
cases and controlled studies. Although the
Bush-Francis Catatonia Scale is useful in pa-
tients with autism, the scale was developed
using a sample of general adult psychiatric
patients. There are currently no catatonia
rating scales that have been standardized in
patients with autism. The KANNER scale,
named after Leo Kanner (1894—1981) who
described the neuromotor and neurodevel-
opmental features of autism [23], has been
proposed as a unifying instrument for quan-
tifying core features of catatonia, across a
broad range of neuropsychiatric disorders,
including autism and pervasive developmen-
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tal disorders [7]. The scale is comprehensive;
however, it is untested and not validated in
patients with autism.

Self-injurious behavior (SIB) occurs regu-
larly in patients with ASD and includes be-
haviors such as self-hitting, punching, biting,
scratching and kicking. SIB can lead to signif-
icant injury to soft tissue, bone, head trauma,
retinal detachment, blindness or even death
[29]. Often SIB is under operant condition-
ing [26], however, sudden increases of SIB
may sometimes be a part of the constellation
of stereotypical behaviors seen in catatonia.
Wing and Shah [40] reported the presences of
catatonic stereotypies in 23—46% of autistic
patients they assessed. Although they did not
assess self-injury as a stereotypical behavior,
however the repetitive nature of these behav-
iors suggests that there is a significant correla-
tion between SIB, catatonia and ASD. Wach-
tel & Dhossche [36] hypothesized that some
patients with ASD featuring extreme levels
or increases of SIB could suffer from underly-
ing catatonia and should be assessed for other
symptoms of catatonia, and, as such, could be
treated with ECT. The initial and promising
experiences in this area and the profound ef-
fects of ECT in such cases have been described
elsewhere [35].

Clinical treatments for catatonia

In 2014, DeJong et al. [9] have reviewed all
pertinent papers from 1980 onwards on inter-
ventions used to treat catatonia in ASD, iden-
tifying 22 relevant papers on 28 cases both
adult and pediatric, with the majority coming
from the USA. They report some support for
the use of ECT, high dose lorazepam and be-
havioral interventions in this patient group
and lament the lack of strong evidence in
this field, small number of cases, an evidence
base consisting entirely of case studies, small
case series, and clinical opinion, poor quality
in terms of treatment protocols and objective
measures of outcome. The study emphasizes
the urgent need for prospective long-term
studies and controlled trials.
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Case Vignette

P. is a 14-year-old male who was born at
term after a normal pregnancy. He was diag-
nosed with ASD and moderate Intellectual
Disability at the age of 3 years of age due to
social deficits, communicative delays, and
cognitive deficits. He began to receive speech
therapy and was enrolled in special educa-
tion classes. Genetic testing was done and
was found to be negative. His family history
was negative. During elementary school, he
was treated intermittently with stimulants
for hyperactive and impulsive behaviors with
good results. He also had mild tics that did
not require treatment. He participated well in
school, was fluent in conversation, and able to
perform fairly independently.

In his first year of middle school, there
was a sudden and sharp increase of abnormal
movements including repeated turning of the
head to the left, blinking, grimacing, stutter-
ing, repetitive movements of the fingers, and
rubbing of the eyes. He started to speak less
and only in a high-pitched voice. He also had
waxy flexibility when examined by a neurolo-
gist who found an otherwise neurologically
intact adolescent. His food and fluid intake
decreased and patient started to lose weight
and sleep poorly. He had staring episodes,
withdrawal, and episodes of compulsive hand
washing and taking frequent showers. He be-
came anxious and preoccupied with death
and developed crying spells. His facial expres-
sion became tense and mask-like. His writing
skills decreased and his grades dropped. A few
weeks after onset of these symptoms, patient
disclosed to an uncle that he was being bullied
at school. Physical abuse and serious threats
by peers were substantiated after an investiga-
tion by the school.

At the onset of these abnormal movements,
magnetic resonance imaging of the brain and
an electroencephalogram were done, showing
negative results. Genetic testing, metabolic
and auto-immune work-up, serum copper and
ceruloplasmin were negative.

Over the next year, a long list of medica-
tions was prescribed by his psychiatrist target-
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ing tics and anxiety, including several selec-
tive serotonin reuptake inhibitors (fluoxetine,
sertraline), duloxetine, mirtazapine, atypical
antipsychotics  (risperidone, aripiprazole),
fluphenazine, clonidine, guanfacine and (low
doses of) benzodiazepines (4 mg of diazepam,
0.5 mg of lorazepam and clonazepam) to no
avail or causing side effects that necessitated
discontinuation of the medication. A single
dose of zolpidem (10 mg) caused agitation and
increased tics. P would not swallow pills con-
sistently and took only liquid preparations or
disintegrating tablets.

P continued to deteriorate needing assis-
tance with feeding, getting dressed, brushing
his teeth, and combing his hair. His speech
consisted of high-pitched short sentences and
remained greatly reduced. He shook his head
and shattered his teeth constantly, startled in
an exaggerated manner, remained withdrawn
with episodes of agitation. His neurologist
offered the diagnosis of catatonia and recom-
mended ECT, more than one year after onset
of symptoms.

A diagnosis of catatonia was confirmed
with a systematic trial of lorazepam starting at
1 mg by mouth twice a day with rapid escala-
tion up to 7 mg twice a day over ten days. He
had minimal improvement and ECT was rec-
ommended. Increasing the dose of lorazepam
to 16 mg resulted in sedation and increased
agitation.

Bilateral ECT was started on an outpa-
tient basis, while tapering lorazepam. After
12 bilateral ECT treatments, his catatonia re-
solved and patient returned to baseline. ECT
was stopped and no maintenance ECT was
required. He has not relapsed at 2-year follow-
up. His maintenance treatment consists of
olanzapine 25 mg PO and oral lorazepam 6 mg
per day.

Comment
This patient had a delay in obtaining the
appropriate diagnosis and treatment as symp-

toms started one year before receiving a formal
diagnosis of catatonia by his neurologist. It is
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an unfortunate but not uncommon situation
also nowadays. There is a persistent miscon-
ception that a patient with ASD could not also
have symptoms of catatonia. This is probably a
remnant of the long but erroneous perception
that catatonia is indicative of a schizophrenia
diagnosis. Patients with ASD often have dif-
ficulty expressing symptoms but a significant
change in baseline level of functioning and be-
havior as seen in this case is cause for further
evaluation and work-up.

Itispossible toschedule ECT after the acute
episode as maintenance treatment to avoid re-
lapse and when there are incipient symptoms
of catatonia. It is preferable to schedule ECT
on a flexible basis with open communication
between the outpatient provider and ECT
service. Others have reported the importance
of maintenance ECT for sustained symptom
remission [37]. Ongoing ECT treatments are
often imperative to prevent relapse similar as
in non-autistic populations [24; 30],

A significant stressor preceded the onset
of catatonia. Traumatic events and stressors
are not always easily identifiable as patient
with ASD may find it difficult to express this
stressor due to problems with communications

and conveying subjective experiences. Shah &
Wing [32] found that ongoing stressful ex-
periences often precede the development of
catatonia in autistic young adults. Life events,
the loss of routine and structure, experiences
of loss, conflicts with parents, caregivers, or
peers, and discrepancies between the higher
functioning autistic individual’s capabilities
and the expectations of parents, can precipi-
tate catatonia.

Observations that catatonia follows over-
whelming anxiety due to trauma or perceived
danger, the positive response of catatonia to
anxiolytics such as benzodiazepines or barbi-
turates, and psychogenic theories of catatonia
[28], are particularly applicable to people with
autism due to their increased social, cognitive,
and sensory vulnerabilities [13; 17]. A vagal
theory of catatonia in ASD has been proposed
[15] as an expansion of the general Polyvagal
Theory on the biology of social engagement
and attachment first formulated by Porges in
1995 [31] as a unifying framework for unify-
ing various pathophysiological and treatment
aspects of catatonia in ASD.
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KaraTonus u paccrpoiicrBa
ayTUCTUYECKOr0 CIeKTpa: IMarHOCTUKA,
Tepanus U KJIMHUYeCKas HayKa

J.M. ocme*,

MenuuuHckuii 1eHTp Y Huepcutera Muccucunu /[3kekcoH,
mrrat Muccucnmu, CIITA

dirkdhossche@gmail.com

KaraTtonus Bce yarie pu3HAeTCsT KOMOPOMIHBIM TI0 OTHOTIIEHHIO K &y TH3MY CHHIPOMOM C YPOBHEM PACTIpo-
crparentoctu 12—17% cpenu mMoApOCTKOB U MOJIOABIX JIIOJEH ¢ PAaCCTPONCTBAMU Ay THCTUIECKOTO CIEKTPA.
CHUMIITOMBI, KOTOPbIE TOJKHBI HACTOPAKMBATH KIWHUIIACTA HA TIPEJAMET BO3MOKHON KaTaTOHWUW, — 3TO TICU-
XOMOTOPHAsI 3aTOPMOKEHHOCTD, KOTOPast MOJKET UepPeloBAThCSI C YPE3MEPHON [[BUTATENBHON aKTUBHOCTBHIO,
0YEBH/IHO GECIETBHON U He 3aBUCSIIEH OT BHEITHUX CTUMYJIOB, KDAWHIM HETATHBU3MOM, MyTH3MOM, CTEPEO-
TUMUSAMY ¢ CAMOTIOBPEIKICHUSMU UJIH 6€3 CAMOTIOBPESK/ICHUH ¥ TPUYY/ITUBBIE JIBUKEHUST, 9XOJATUH HITH 9XO-
npakcuu. I3BeCTHO, 4TO CTPECCOBBIE COOBITUS B KU3HU, HAPYIIEHUE TIPUBBIYHOTO PACTIOPSI/IKA, IEPEKUBAHUE
yTpathl, KOH(GIUKTL ¢ POJUTEIISIMU, OTIEKYHAMY WJIH CBEPCTHUKAME M HECOOTBETCTBUE CHIOCOOHOCTEH Malu-
€HTA U POJUTENBCKUX OKUIAHUIT — 0COOEHHO Y MOJIOZIEKH C BHICOKO(DYHKIIMOHAIBHBIM ayTH3MOM, 8 TaKKe
COMATHYECKUE U HEBPOJIOTHUYECKUE 3a00JIEBAHUS, TIPEIIIIECTBYIOT KaTaTOHUU. HeMHOTOUMCIEHHbIE KOHTPOJIU-
pyeMble UCCTENOBAHNST, YCIIENHOE MCTIOMb30BaHNe OeH30INA3ETHHOB, MHOTIA B GOJIBIINX 032X, 1 9TEKTPO-
MIOKOBOI Teparnnu MOATBEPKAAIOTCS OMUCAHMSAMI KJINHUUECKUX CIydaeB W WX cepuil. Ecim sopasemam He
maet GLICTPOTO OOJIETIeH s, TTOKA3aHa HJIEKTPOIIIOKOBAsT Tepanisi. B HEKOTOPBIX CIyUasix [7IsT O PIKAHIST
CTOUKOH peMucchy HeoOXOMIMa TTOEPKUBAIOIIAS HTEKTPOITOKOBast Tepariist. CyIecTByeT ocTpast Heo6xo-
JIMMOCTD B TPOBEJICHIH TTPOCTIEKTUBHBIX UCCIE0OBAHNI KATATOHUY TP PACCTPOICTBAX Ay TUCTUIECKOTO CTIEK-
Tpa M B KOHTPOJIHMPYEMBIX MICCIEIOBAHUSX JIEIEHUSI.

Kntouesvie cnosa: kataToHus, pacCTPONCTBA ayTHCTHYECKOTO CIEKTPa, 6EH30/IMA3ETTUHbI, SIEKTPOTIOKOBAs
Teparus, BarycHas treopud kararonuu npu PAC.
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Jocwe /[.M. KataToHus 1IPU PacCTPOICTBAX ayTHUCTUYECKOTO CIIEKTPA: AMArHOCTUKA, Tepalus 1 KJIMHUYecKas Hayka //
Ayrtusm u napymenus pazsutust. 2019. T. 17. Ne 1 (62). C. 24—35. doi: 10.17759 /autdd.2019170103
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BBenenue

KaraTonus — aTo Ts:keoe 1 MOTeHIINab-
HO OIACHOE JIJIsI JKU3HU OCTPOe 3a00JIeBaHIE,
0CcOOEHHO B €ro 3JI0KauyeCTBEHHON (opme,
KOT/Ia OHO COIIPOBOXKAETCSI BereTaTuBHOMN
nuchyHKIIME U BBICOKOW TeMIepaTypoii,
HO SBJISIOIIEecs: U3JeUNMBbIM, KOT/Ia eTo pac-
MO3HAIOT U JieyaT cBoeBpeMmeHHO [18]. OnHo
BCTpeYaeTcs Kak y JleTeil U MOJPOCTKOB, TaK
U y B3POCJBIX, B pa3HooOpasubix (opmax,
BKJIIOYAd COMaTH4ecKre M ayTOMMMYHHbBIE
3aboJieBaHMsI, TaKWe KaK CHCTEMHas Kpac-
Has BoJsiyanka [1; 25; 27], antu-NMDA-
perenitopHbIit aunedanut [14; 22; 38], ncu-
xoTuyeckue n adekTuBHbIE PACCTPOUCTBA,
TOKCHMYECKHe COCTOSAHHUS, TaKue KaK 3JI0Ka-
YECTBEHHBIN HEWPOJICNITUYECKUN CUHIPOM
(3HC), paccrpoiicTBa  ayTHCTUYECKOTO
ciektpa (PAC), paccrtpoiictBa pasBuTus,
BKJIfOYAd TAIMeHToB ¢ curapomoM Ilpanepa-
Bunnu n cunapomom /layHa, THKO3HBIE pac-
CTPOICTBA, IIOCTTPaBMaTUYeCKHE COCTOSIHUSA
1 Pa3JInuHble CUHPOMBI, TaKHe KaK CUHPOM
Kueiine-Jlesuna (Kleine-Levin) u nmepBasus-
HBIIT cMHAPOM oTKa3za [12; 16].

KonTposupyembie ncciefioBaHus 10 MPU-
MEHEHUI0 OeH30Ma3eHOB WU 3JEKTPO-
cynopozxxnoii Tepanuu (ICT) y nereit u noj-
POCTKOB OTCYTCTBYIOT. KiMHUYeCKUii OIbIT
U COOOIIEHUST O KOHKPETHBIX CJIydYasix IO/
TBepKAAIOT 3(PHEKTUBHOCTD TTPUMEHEHUS
6ensoaunasenntuoB u DCT, BrIroUyas momep-
sxuBatontyio DCT, kak 6e30macHBIX METOI0B
JiedeHUsl KaTaTOHUU Y JieTeil U M0IPOCTKOB, He
natomux pucka nposonupoBanus 3HC [12;
16] . B iesiom 1711 B3pOCJIBIX TAITMEHTOB C TICH-
XUYIeCKUMU 3a00J1eBaHUSIMU GEH30/IMa3eTTHbI
s dextuBHbl B IosoBuHe U 710 80% cirydaes,
octanbHbie 06braHO pearupytor na ICT [1].

3ameuaresbHOE OTKPBITHE [ HEKOTOPbIX
KaTaTOHUYECKUX MAllMeHTOB COCTOUT B TOM,
qTO ISl YJIyYIIeHUs] HEOOXOIUMBI BBICOKUE
JIO3UPOBKN GEH30/IMa3elIMHOB, HAlPUMEp, B
nuanazone 10-20 Mr siopazernama, mpuiemM OHU
XOPOTIIO TIepeHOCSITCST 6e3 KaKuX-1n60 modod-
HbIX 3(peKTOoB.

Kararonusa Bce yaiie npusHaeTcss KOMOP-
OUIHBIM CHHIPOMOM Yy TIOAPOCTKOB U MOJIO-

AyTV3M 1 HapyLuenuns passutmia. T. 17. N2 1 (62). 2019

nwix mozeit ¢ PAC [3; 39] u ¢ ipyrumu uHTE-
JekTyanbHbiMu Hapymenusmu [10; 34]. /IBa
CUCTEMATUYECKUX KJIUHWUYECKUX WCCJe0Ba-
HUS TTOKA3bIBAIOT, YTO KATATOHUS BCTpPEYaeT-
cs1y 12—17% moapocTKOB U MOJIOIBIX JTIO/IEi
c aytusmoM [3; 39].

Bunr u IITax (Wing & Shah coobmaror B
cBoeM oTdere, uTo 17% 13 60JIbIIoN TpUBe/IeH-
HOW BBIOOPKH TIOAPOCTKOB M MOJIOIBIX JIFOJEH C
AyTU3MOM YIOBJIETBOPSIIN COBPEMEHHBIM KPH-
Tepusm Katatounu [39]. Tpuamnars yemoBex ¢
ayTU3MOM B Bospacrte 15 jileT u crapiie coot-
BETCTBOBAJIN KPUTEPUSIM KATATOHUM C KJIACCH-
YeCKUM ayTUCTUYECKUM PACCTPONCTBOM, /THa-
raoctupoBanbiM y 11 (37%), ¢ aTunuaHbIM
aytusmMoM — y 5 (17%) u ¢ cunpomom Acriep-
repa — y 14 (47%). B Bo3pacte n0 15 et Hu
OIH peGEHOK He TIPOAEMOHCTPUPOBAJ TIOJTHO-
r0 KaTaTOHUYECKOTO CUH/IPOMA, XOTs 4acTo Ha-
GJTIOIAJINCh U30JMPOBAHHBIE KaTaTOHUYECKUE
CHMIITOMBI. B GOJIBITMHCTBE CJIy4aeB KataTo-
HUYECKUe CUMITTOMBI MOSIBJISITTNCH B BO3PACTE
ot 10 0 19 set. ¥ msatu esoBeK HabIIOIATICH
KpaTKKe 3IM130/[bl 3aTOMOKEHHOCTU ¥ Ollele-
HeHUs B jieTcTBe B Bodpacte 70 10 set. B He-
KOTOPBIX CJIyYasdX KaTaTOHUH TPEIIEeCTBOBAIO
00CeCCUBHO-KOMITYJIbCHBHOE ¥ arpecCHBHOE
noBezierre. MHorma coobmanoch 0 3puTesib-
HBIX TaJUTIONUHAIIASX WA TTAPAHOUIHBIX Ujle-
SIX, HO JIMarHo3 MU30(DPEHNN YCTAaHOBUTH HE
y1aJ10Ch.

B npyrom wucciaemoBanuu y 13 yenosex
(12%) u3 120 mioneit ¢ PAC B Bospacte ot 17
1o 40 jer ObLIa KJIMHUYECKU AMATHOCTHUPO-
BaHa KaTaTOHUSI C CEPbE3HBIMU MPOOIeMaMu
nHUIMAIy [sxennii [3]. Eie yeTsipe uesio-
BeKa UMeJIM HeCKOJIbKO KAaTaTOHNYECKUX CUM-
ITOMOB, HO HE COOTBETCTBOBAJIU KPUTEPUSM
moJiHoro cuHApoma. Bocemb n3 13 yesoBek ¢
KaTaTOHWEN NMeJIn Ay TUCTUYECKHUe PaCCTPOIi-
CTBa; Y OCTAJIBHBIX MATH OBLI AMarHOCTUPOBAH
ATUNIMYHBIN ayTusM. /loJsist juil ¢ ayTusmom,
KOTOPBIM ObLII TOCTABJIEH IUATHO3 KaTaTOHWH,
coctaBuia 11% (8/73). YerbipHaaiaTh mpo-
11eHToB (5/35) Jojiell ¢ aTUNMYHBIM ayTH3-
MOM CTPa/IaJI KaTaTOHUEH.

T'ocniuranbuoe uccneposanne 101 peben-
Ka U MOJPOCTKA, HAXOASIIUXCS B ICUXUATPH-
YeCcKOM CTallMoHape C [UarHO30M <PHCKa»
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BKJIIOYad J1060e IepBa3nuBHOE paCCTpOﬁCTBO

Pa3BUTUA, ICUXOTHUYIECKOE paCCTpOfICTBO
6e3 JAOITIOJIHUTEJ/IbHBIX yKaBaHI/If/’I, NHTEPMUT-
TUpyrmee  9KCIVIOSUBHOE paCCTpOﬁCTBO,

pPacCcTpoOMCTBO WMHTEIIEKTYaJbHOTO Pa3BU-
THUS, HEUPOJIeNTUYECKUI 3J0Ka4eCTBEHHbII
CUHJIPOM WJIM PaHee [UarHOCTUPOBAHHYIO
KaTaToHUIO, ToKazano, 4yTo 18% marmeHTon
YAOBJIETBOPSIIN KPUTEPUSM KAaTaTOHWU, OC-
HOBAHHBIM Ha TpeX WK 0oJiee CHUMIITOMAX,
BKJTIOYasT HEOOBSICHUMYIO aKMTAIMIO0 WU
BO30YysK/leH1e, HApYIIeHHbIE NI HeOObIUHbIE
NBU)KEHUs, OTPAaHUYEeHUs J[BUKEHUs, Hapy-
nieHre WJIu ToTepio peur U MOBTOPSIOININe-
cd/crepeoturiipie aBuxkenus [19]. ABTopbi
MOYePKUBAIN TIJIOXYIO /IMAaTHOCTUKY Karta-
TOHUM TIPU ITUX COCTOSHUSX, BKIIOUABIIUX,
HO He OTPAHWYMBABIIUXCS, TE€PBA3UBHBIMU
paccTpoiicTBaMu Pa3BUTHS.

bpun un Xaiip (Breen & Hare) [4] pas-
paboTajiu  COKpAILleHHBIl [TOBEICHYECKUI
onpocHuk (ABQ), coctosimuii u3 34 myH-
KTOB JIJId TPEThell CTOPOHBI, BKJIIOYAIOIINIA
15 pmBUTATENBHBIX CHUMITOMOB, 5 addek-
TUBHBIX U 14 TOBeneHYECKUX HapyIIeHUH,
00BIYHO CBSI3aHHBIX ¢ KaTaroHuel mpu PAC.
OHM TIPOTECTUPOBAIN HOBBII MeTO/ Ha Gpu-
tTaHcKoil BeiOopke (N=99) MoJI01bIX JHOZEH,
BBIPA3UBIINX CBOE CcOTJIacMe, B BO3pacTe
12—25 jeT ¢ AMAarHOCTUPOBAHHBIM IUATHO-
3om PAC, omnpocus poautesneil njiu 1mocTo-
STHHBIX OTleKyHOB. [losiHble MaHHBIE OBLIH
1oJiydeHbl OT 87 OIpPOIIEeHHBIX, U3 KOTOPbIX
18 (21%) coobmmim o CyIecTBYIONEM IHa-
ruo3e karatounu. B 42 (48%) ciyuasx ObLmm
[peJCTaBJIeHbl TPU WK 0OoJiee OCHOBHBIX
KaTaTOHOIO00HBIX THUIA M3MEHEHHOTO TI0-
Benenus. PesysbTaTel HOBoro Metona ABQ
OBLTM BBIIIIE JJIsI JIUIL C TUATHOCTUPOBAHHON
katatonueit. Katarononogobunie ciyuan us-
MEHEHHOTO MOBeIeHUsI ObLIN CBSI3aHBI C TIPO-
SBJIEHUSIMU JIETIPECCUU U CTEPEOTHUITHBIM T10-
BejileHneM. B mccreioBaHuu He cO00IAIOCH
0 TOM, KaK OBLJTH TTOJTyYEHBI YK€ MMEBITHECS
y UCCTeYyeMbIX KJINHUYECKUE TUATHO3BI Ka-
TaToOHUHU, HO MeTouka ABQ mnoanep:xxuBaet-
cs Kak KJIMHUYECKUN U MCCe0BaTeIbCKUi
WHCTPYMEHT JIJIS1 BBISIBJIEHUS] CUMIITOMOB Ka-
TATOHUHU B NOMyJadiuu MoJoziesku ¢ PAC.

32

Y muorux nanuertos ¢ PAC He MOTYT G6bITh
OKOHYATEJIbHO JIMAarHOCTUPOBaHbI apheKTUB-
Hble WJIN IICUXOTUYECKUE PACCTPONCTBA M3-3a
TOTO, YTO OTH MAIMEHTHI HeBepOaTbHbBI 1 NMe-
10T cepbe3Hble KOTHUTUBHBIE HAPYIIIEHUsI, HO
HabJI0/[aeMble TIPU3HAKU ¥ CUMIITOMBI JIETKO
y3HaBaeMbl. BOJIBIIMHCTBO cJlyyaeB KaTaTo-
HUN y 7ieTeil 1 moApocTKOB ¢ PAC He cBsI3aHbI
¢ KaKuM-JU00 TOAJIEKAINM COMAaTHIECKUM
WU TICUXUATPUYECKUM cocTosinuem. Harpu-
Mep, B BBIOOpPKe M3 58 z1eTeil 1 MOAPOCTKOB €
katatonueii 18 (31%) nmenn B anamMHe3e Ha-
pyiienusi pa3putus, T. €. PAC, nnTesiexTy-
aJTbHbIEe OTPAHUYEHUST UJTH TIATOJIOTHH HEBPO-
JIOTUYECKOTo pa3BuTus. TOBKO y IBYX U3 HUX
ObLIN MAECHTU(DUITMPOBAHHBIE COMATUYECKIe
W TeHeTnYecKre 3aboseBanust 8.

Kaunnueckue IMMPOABJICHUA KaTAaTOHUU

Karatonusa npu PAC B HacTosiiee Bpems
auarHoctupyercst Ha ocnoBe DSM-5 nipu Ha-
Juaun Tpex m3 12 cummromoB [2]: kaTasen-
cHsl, BOCKOBasi TMOKOCTb, CTYIOp, BO30YIKiie-
HUe, MyTU3M, HETaTUBU3M, CTPAaHHbIE TI0O3HI,
MaHEPHOCTh, CTEPEOTUINU, TPUMACHUYAHUE,
9XOJIANINSA WJIM IXOMPAKCUSA. ITU CUMIITOMBI
MOTYT MPUCYTCTBOBATh M3HAYAJIBHO y TAIH-
enToB ¢ PAC. Oxnako peskoe ycuieHue paHee
MIPUCYTCTBOBABIINX CUMIITOMOB WJIM BHe3all-
HOE TIOSIBJIEHUE€ HOBBIX JIOJIXKHO HACTOPOXKUTD
KJIMHUIIACTA U 3ACTAaBUTH ITPOBECTU OIEHKY HA
npeaMeT quarnosa katatonuu [11; 21; 39] .

Boito  pazpaboTaHO HECKOJBKO IMArHO-
crrdyeckux Imkan karatonun [33]. Haubosee
YacTO MCIIOJb3YyeMON sBJisieTcsl IKanda by-
ma-Mpoancuca (Bush-Francis — BFCRS),
9TO CTAH/IAPTU3UPOBAHHBII WHCTPYMEHT U3
23 NyHKTOB, IIpeiHa3HaYeHHbli /11 AMarHoO-
CTUKH U OIIeHKHU TsiskecTH coctosinus [6]. [lpu
ucnosbzoBannu BFCRS kartatonus wmosker
OBITH JIMAarHOCTUPOBAaHA TPU HAJIUYUU J[BYX
nim GoJiee yHKTOB U3 1epBbix 17-tu. Cepuii-
HbIE OIIEHKU KaTaTOHUU TI0JI€3HBI JIJIs JIeTau-
3aIM U3MEHEeHWH ¢ TeYeHreM BPeMeH! U JIJTsT
OIlEHKU M3MEHEHWIT BO BpeMsi JieueHus [5] B
OTJIEJTbHBIX CJIyYasX U MPU KOHTPOJIUPYEMbIX
uccaenoBanusax. Xord mikaua kararonun by-
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ma-Dpancuca noJie3na /i MalueHToB ¢ ay-
THU3MOM, OHa OblTa paspaboTaHa Ha BBIGOPKE
B3POCJIBIX  OOMIETICUXMATPUUECKUX TaI[HeH-
ToB. B HacTosIee BpeMs HET CTaHIaPTU3NPO-
BAHHBIX PEUTHUHTOBBIX NTKAT KATATOHWUW JIJIsST
nanueHToB ¢ aytusmom. [llkama KAHHE-
PA, nasBannasa B yecth Jleo Kannepa (1894-
1981), xoTopwIil onucans HEHPOMOTOPHBIE M
HepouHAMUYeCKIe OCOOEHHOCTH ayTH3Ma
[23], ObLIa mpeIoKeHA B KAU€CTBE €[ITHOTO
MHCTPYMEHTA JIJIsT KOJMYECTBEHHON OIEHKHU
OCHOBHBIX TPOSIBJIEHUN KaTaTOHUM B INUPO-
KOM /[hara3oHe HelporcuxuaTpuyeckux pac-
CTPOWCTB, BKJIOYAs ayTHU3M U TIepPBa3UBHBIE
paccTpoiicTBa pa3BuTus [ 7]. ITa nikamua sgBJs-
eTCsl ICUEePIIBIBAIOIIEH, OJTHAKO OHA He TPOoBe-
psiJlach U He BaJIMIMPOBAHA IS TIATTMEHTOB C
Ay TU3MOM.

Camonospexmaroniee moBenenne (CIIIT)
peryJisipHo BcTpedaercst y maiueHToB ¢ PAC
Y BKJIIOYAET TaKue BUJIbI TIOBEIEHUST KaK OUThe
cebs1, ylapbl KyJakamu, YKyCbl, Iapananue u
nuaku. CIIIT moxkeT mpuBecTn K 3HAYNTETh-
HBIM TPaBMaM MSITKUX TKaHel, KOCTeii, TpaB-
MaM TOJIOBBI, OTCJIONMKE CeTYATKH, CJIeTIOTe U
naxke cmeptu [29]. Yacto B ocnose CIIII Jre-
JKUT orepanTHoe oOycoBiuBamnue [26], oxma-
ko BHe3anHoe ycuienue CIIIT wHOrma mosker
OBbITH YaCTBIO OOIIEr0 CTEPEOTUITHOTO MOBEJIe-
HIsl, HAOJIO/[aeMOTO TIPU KaTaTOHWN. BUWHT u
[Tax (Wing, Shah) coo6manm o Hajinunum Karta-
TOHUYECKUX CTepeoTHruii y 23—46% mnarmeH-
TOB C Ay TU3MOM, KOTOPBIX OHI HaOsoaasm [40].
Xotst onu He HAOTIOATN CAMOTIOBPESK/IAIOIIETO
TIOBE/IEHNST B PaMKaX CTEPEOTHITHOTO TTOBeIe-
HUSI, OJTHAKO MTOBTOPSIONIMIICS XapaKTep TaKo-
ro TIOBEJIEHUS TPEIoaraeT, YTo CylecTByeT
3HauUTeNbHAsI Koppessiiusg mexkay SIB, kara-
tonuneit 1 PAC. Baxrens u [Jocime (Wachtel,
Dhossche) Boiasumysm rutnioresy [36], uro mpu-
YIHOM 9KCTPEMATBHOTO WJIH YCUJINBAIOTIETOCS
CAMOTIOBPESK/IAONIETO TIOBEJIEHUST HEKOTOPbhIX
narreHToB ¢ PAC MosKeT ObITh KaTaTOHMUS, 4TO
OHM JIOJKHBI HabJIIOIaThCS TaKKe U 10 TOBOJLY
JPYTUX ee CUMITTOMOB ¥ MOTYT JIEYUTHCS METO-
nom ICT. TlepBoHayasbHbII 1 MHOr0OOEIA0-
MU OTBIT B 3TOI 061acTH U T1yOOKOE BO3/IEH-
crBue ICT B Takux ciydasix ObLINM OIUCAHBI B
apyrux paborax [35].
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Kaunnueckoe jieyueHnne KaTaTOHUH

B 2014 rony JleMonr ¢ komneramu (DeJong
et al.) crenmam 0630p ¢ 1980 roza Beex coot-
BETCTBYIOIINX UCCJIEOBAHUI 110 BMEIIaTe b-
CTBaM, UCITOJTb3YEMBIM JIJIs JIEYEHUST KaTaTo-
nuu nipu PAC, onpeietuB 22 oTHOCATIHAECS
K jiesy paboThl 1m0 28 ciydasiMm B3POCJIBIX, a
TakKe JleTell M TOAPOCTKOB, MpuYeM OOJIb-
IIMHCTBO MCCAeI0BAHUIN OBLIN TIPOBEIECHbI B
CIIIA [9]. OHu coobImaoT 0 caydasx Moj-
JIEPKKU  CTIeINATUCTaMU  MCTI0JIb30BaAHUS
ICT, BBICOKHUX /103 JIOpa3elaMa U MOBeJeH-
YeCKUX BMEMIATEJNbCTB [ ATOM TPYIIIIbI
MAIMEeHTOB U C COKaJeHNeM KOHCTaTUPYIOT
OTCyTCTBHE yOEAUTENbHBIX [OKA3aTEIbCTB B
9TON 006J1acTH, J0Ka3aTeNbHOIl 6a3bl, COCTO-
SIIel TOJTBKO M3 ONMMCAHUS CJIy4aeB, MaJbIX
cepuil cy4yaeB M KJIMHMYECKOTO BIeyatJie-
HUsI, C HU3KUM KayecTBOM BeJIEHUSI MPOTO-
KOJIOB JiedeHHsT W (pukcarun 0ObeKTUBHBIX
MoKasaTeJsiell U pe3yJabTaToB. B aToM uccie-
JIOBAaHUM TIOJJYEPKUBAETCS HACTOSTEbHAS
HEOOXOIMMOCTD TIEPCIIEKTUBHBIX J0JITOCPOU-
HBIX MCCJIEJIOBAHUI U KOHTPOJMPYEMBIX HC-
MIBITAHUT.

Onucaunue cayyvasi

14-ymetanit 1onoma P. poauiics B Cpok 1o-
cJie HopMasibHON GepemeHHocTH. B Bo3pacre
Tpex JieT emy Obu1 mocTtaBien auarao3 PAC
C YMEPEHHOW WHTEeJUIEKTYaJIbHOW HemrocTa-
TOYHOCTHIO M3-32 COIMATIBHBIX /1e(UIUTOB,
KOMMYHUKaTHBHBIX MTPOGJIEM 1 KOTHUTHBHBIX
pacctpoiictB. OH Havas 3aHUMATHCS y JIOTO-
neza 1 ObLI 3aYMCJIEH B CIIEIUAJbHbBIN yueh-
HBII KJacc. bpuio mpoBeneHO reHeTHyeckoe
TeCTUPOBAHUE, KOTOPOE JAJI0 OTPUTIATETbHBIN
pesysbrar. B ero cembe panee He ObLIO [Ha-
rHoctupoBano ciaydaeB PAC. B nauasbHOi
IIKOJIE €r0 C XOPOIIUMHU pe3yJbTaTaMu Tie-
PUOIUYECKU JIEYUJU CTUMYJSTOPAMHU  KakK
TUMTEPAKTUBHOTO pebeHKa ¢ MMITYJIbCHBHBIM
oBeieHreM. Y Hero ObLI TaksKe JIeTKUN THK,
KOTOPBIN He TpeboBas JjiedeHus. P. xoporio
YUYUIICS B IIKOJIE, CBOOOIHO TOBOPHJI U MOT
NEeNCTBOBATD IOBOJIHHO HE3aBUCHMO.
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B nepsblii rog ero oOydeHust B CpemHei
MKoJe HaOJMIoaCsl BHE3ANHBIH U Pe3Kuil
pPOCT AaHOMAJIBHBIX JIBUKEHUI, BKJOYAS TO-
BTOPHOE MTOBOPAYNBAHNE TOJOBBI BJIEBO, MOP-
ranvie, TpUMacHUYAHWe, 3aWKaHWe, TTOBTOPSI-
IONIMecs JBUKEHUS TaJblleB U TOTHPAHUE
rsia3. OH HauaJs rOBOPUTH MEHbINle U TOJBKO
BbICOKIM TosocoM. [Ipu ocmoTpe HeBposiorom
y Hero ObLTa Takke OOHapysKeHa BOCKOBast
ruOKOCTD, B OCTAILHOM HEBPOJIOT OTIPEIEUT
€ro Kak HEeBPOJIOTMYECKU He TOBPEKIEeHHOTO
nozpoctka. KosmdaecTBO 1OTPeO/IsieMbIX UM
MUY 1 SKUIKOCTA YMEHBIITUJIOCh, U TTallUeHT
HavaJl TepsITh BeC M IJI0X0 cnark. Y P. Habumo-
NATNCh STU30/IbI CO3EePIAHNs, OTCTPAHEHUS
U 3MIU30/Ibl HABSI3UMBOTO MBIThSI PYK W Y4aCTO-
ro mpuaATHa ayma. OH cTaql TPEBOXKHBIM U
03a00YEeHHBIM CMEPTHIO, U Y HETO MOSIBUJIAChH
MPUCTYTIBI T71aua. Beipaskenue ero juna cra-
JIO HaNpPsUKEHHBIM W MackooOpasHbIM. Ero
CII0COOHOCTD MHUCATh YXY/AIINIACh, 4 OLEHKH
CHU3UJINCH. Hepe3 HECKOJIbKO HeJleslb I0cJe
MOSIBJIEHUST 9TUX CUMITTOMOB TTAIMEeHT PaccKa-
3aJ1 Jisi/e, 4TO HaJl HUM U3/IeBAJIUCH B HIKOJIE.
Dusnyeckoe HACUIINE U CEPbE3HbBIE YTPO3BI CO
CTOPOHBI CBEPCTHUKOB OBLIN TOATBEPIKICHDI
ocJie TMKOJBHOTO PACCIeI0BAHMS.

[Tocne mogBaeHns 3TUX aHOMAJbHBIX
JIBVKEHUN Obla TMpoBeleHa MarHUTHO-pe-
30HaHCHasl ToMorpacdusi ToJIOBHOTO MO3ra U
anexTpoaHIledasorpamMma, ToKa3asIie OTpu-
IaTeJIbHBbIE Pe3yabTaThl. [eHeTHYecKoe TecTu-
poBaHue, MeTaboJINYECKUIT 1 ayTOMMMYHHBII
aHaAJIN3, aHAJTN3bl Ha CBIBOPOTOYHYIO MEb U
HEPYJIONJIAa3MUH  JlaJId  OTpUIlaTesIbHble pe-
3yJIbTATBHI.

B Teuenue cienyioniero roja ero IMncUXu-
aTp HA3HAYWUJ [VIMHHBIN CIUCOK MPernaparos,
HAIIPaBJIEHHBIX TIPOTUB TUKA U TPEBOKHOCTH,
BKJIIOYAsT HECKOJIBKO CEJIEKTUBHBIX HHTUOUTO-
poOB 06paTHOTO 3axBarta cepoTOHWHA ((HIyoK-
CETUH, CEPTPAJIVH ), IyJIOKCETUH, MUPTa3aInH,
ATUINIUYHbIE AHTUIICUXOTUKU (PUCIIEPUJIOH,
apunuipason), dbaydeHasut, KIOHUAWH, Ty-
andanrH ¥ (B HU3KUX J03aX) OeH30/uase-
nuHbl (4 Mr quazenama, 0,5 MT jopasenama u
KJIOHa3ernama). JTo JiedeHne OKa3ajloch Gec-
[I0JIE3HBIM WJIM HPUBOAMIO K MOOOYHBIM 2(h-
(dekram, KOTOpble TPeOGOBAJIU IPEPHIBAHMUS

npuema JiekapcTB. PasoBasi 7103a 3osmujiemMa
(10 ™r) BbI3bIBasia BO30OYIKAEHWE U YCHJIE-
Hue TuKa. P. He ryotas TabjeTKu peryJsipHO
U IPUHUMAJT TOJBKO JKUIKUE TIPerapaThl Win
pacTBOpUMbIe TaOJIETKM.

Cocrosgnue P. npoposkasio yxyamarbes,
OH HYJKIAJICSl B TIOMOIIU TIPU TIpUeMe THIIH,
OJIeBaHUH, YMCTKe 3yOOB M pacyeChIBAHUN BO-
Jgoc. Ero peub cocrosiia u3 Kopotkux ¢hpas,
MIPOU3HOCUMBIX BBICOKIM TOJIOCOM, ¥ OCTaBa-
Jlach CUJIBHO coKpaiieHHoi. OH Kavyaj roJio-
BOI1 1 GecrpecTaHHO cTy4as 3ybaMu, B3par-
BaJI TIPEeyBEJNYEHHO, OCTABAJICS 3aMKHYTBIM
B anu30/1ax BosiHeHUs. Ero HeBposor mper-
JIOKWJT IMaTHO3 KATaTOHWUU U PEKOMEHI0BAT
ICT 6Gosee ueM yepes TOJ MOCTE MOSIBICHUS
CUMIITOMOB.

JluarHos kaTatoHWM OBLI IOATBEPIKIEH,
HAvyaJIoCh cCUCTeMaTHUecKoe JieueHue Jopase-
maMOM, HaunHas ¢ 1 MT mepopasibHO /iBa pa3a B
JIeHb ¢ OBICTPOIT SCKaIaIuell 10 7 MT [Ba pasa
B JIeHb B TedeHue secatu aHeil. [lockombky y
MasbyMKa yJaydlieHne ObLI0 MIUHUMaIbHBIM,
Obta  pexomengoBana JCT. Ypenuuenue
N03BI JiopasenamMa 7o 16 Mr mpuBesio K cena-
IIVM ¥ YCUJIEHUTO BO3OYKICHNS.

Boina Hauata 6unarepanbiasgs DCT Ha am-
OyJTaTOPHON OCHOBE TIPU YMEHBIEHUH TTPH-
ema Jjiopasenama. Ilocse 12 ceancos nBycTo-
pouneit ICT karaToHuUs Mpolia, U MaueHT
BO3BpaTUics K ncxogHomy cocrosiiuio. ICT
Oblyia pekpaiiena, u nojepsxusaoieit ICT
He TpeOOBaIOCh. Y HEro He ObLIO PENINBOB B
TeyeHwre 2-X JIeT MOCJAey0ero Hab I IeH S,
[Tonnep:xuBatoiiee sedenue P. coctout wu3s
oJIaH3aIMMHA 25 MT ITEPOPATHHO U ITEPOPATHHO
Jopazenama 6 MT B /1eHb.

KomMmenTapuii

Y aToro nanueHTa KataToHus ObLIa IHarHo-
CTUPOBaHA C 3aIl03/[JaHueM, COOTBETCTBEHHO —
3a103/1a7I0 W JieueHue, TTOCKOIbKY CUMITOMBI
MOSIBUWJINCH 324 TOJ JI0 YCTAHOBJIEHUSI HEBPO-
JIOTOM O(UIMATBHOTO /MAarHo3a KaTaTOHUM.
ITO MPUCKOPOHAS, HO HEPEAKAs CUTYalust W
B Hamm aHu. CyliectByer croiikoe 3abirysx-
nenue, uto nanueHt ¢ PAC He MoxeT Takxke
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UMeTh CUMIITOMbBI KaTaTOHUU. ITO, BEPOSITHO,
OTTOJIOCOK JIaBHETO, HO OIMIMOOYHOTO IPej-
CTaBJIEHUS O TOM, YTO KATATOHUS YKA3bIBAEeT HA
muarno3 muzodpenun. [lammenTsr ¢ PAC ya-
CTO 3aTPYIHSIOTCS B OTMMCAHUY CUMIITOMOB, HO
3HAUYMTEJIbHOE M3MeHeHHe B 6a30BOM YPOBHE
(byHKIIMOHUPOBAHUS U TTOBE/IeHNSI, KaK BU/IHO
B 9TOM CJIydae, SIBJISIETCS TPUIMHOMN /17151 OoJee
THIATEJBHOU OIIEHKU U TOCJe/ytollell paspa-
GOTKU ITPOTOKOJIA JIEYCHUSL.

Bosmoxno sammanupoBath ICT mocie
OCTPOTO 3IM30/la KaK MOJJiep;KUBaloliee Je-
yeHue /s MPpoOUITAKTUKYA PEIUIUBOB U KOT-
7la TOSIBJISTIOTCS 3aPOXKAAIONINAECS CUMITTOMBI
kataToHuu. sRenarenbHo miaanuposatb JCT
Ha THOKOI OCHOBe ¢ 00CY/KIEHIEM U B3alMO-
JEeHCTBUEM MEKIY TIePCOHATOM aMOYIaTOPHH
u cayx60it ICT. [Ipyrue aBTopsl coobmanmm
o BaxkHoct IJCT B KayecTBe ToOjIepKUBa-
IOMIero JieYeHus TPU YCTONYUBON PeMUCCUN
cumnromosn [37]. IIpogoskurenbHoe Jsede-
Hue Merogom IJCT — yacrto exmHCTBEHHOE
BO3MOYKHOE CPEJICTBO [IJIsI TIPEOTBPAIEHUS
PELUINBOB, KaK U B CJIydasx MalueHToB 6e3
aytusma [24; 30].

PazBuTnio kaTaTOHUY TIPeIIIIECTBOBAT 3HA-
yuTeNbHBIN cTpecc. TpaBmarnyeckue coObi-
TUSI U CTPECCOPBI He BCeT/Ia JIETKO PAaCliO3HaTh,
nockosbky maimerty ¢ PAC mosker OBbITH
TPY/HO BBIPA3KUTh ATOT CTPECC U3-3a IIPOOJIEM C
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KOMMYHUKaIMel 1 nepeaadeil cyOobeKTHBHBIX
nepexxuBannii. [lax u Bunr (Shah, Wing)
[32] oOHapy:KuIM, 4TO AJIUTETbHBIE TIEPEKU-
BaHWS, BBI3BAHHBIE CTPECCAMU, 4acCTO TIPe.-
IIECTBYIOT PA3BUTHUIO KATATOHWHU Y Ay TUIHBIX
MOJIOZIBIX JIIofieil. sKu3HeHHble HeypsIUIlb,
noteps MPUBBIYHOTO YKJIala U CTPYKTYPHI,
MepesKUBaHUS YTPAThI, KOHPIUKTHI C POAUTE-
JIIMU, BOCTIUTATEJISIMUA WU CBEPCTHUKAMU U
HECOOTBETCTBHUE MEK/Y BO3MOKHOCTSIMHU MO-
gomoro yenoBeka ¢ PAC n oxupganusiMu po-
JUTEJIEN MOTYT CIIPOBOIIMPOBATH KATATOHUIO.

Hab6urro/ieHust, 4To KaTaTOHUsSI CJIEAyeT 3a
HepernoHAIIei cybbeKTa TPeBOTON M3-3a
TPaBMbl WJW BOCIPUHUMAEMON OMACHOCTH,
MTOJIOKUTENbHBIN 2hhEKT JedeHns KaTaTo-
HUW aHKCUOJUTHKAMU, TAKIMHU Kak OGEeH30/11-
asenuHbl Wi 6apOUTyparThbl, U IICUXOTeHHbIe
Teopun KaratoHuu [28] 0cobeHHO TpUMEHM-
MBI K JIIOJISIM C ayTU3MOM M3-32 UX TTIOBBIIIECH-
HOW COIMAJIbHOU, KOTHUTUBHOW 1 CEHCOPHOU
ysassumoctu [13; 17]. Barychas teopus ka-
tarouun ipu PAC Obuta npemioxkena [15] B
KauyecTBe PaCIIMPeHust OOIIel MoJUBaryCHOI
TEOPUU B OMOJIOTUU COIMAIBHOW BOBJICUEH-
HOCTU W TIPUBSI3AHHOCTH, BIIepBbIe copmy-
aupoBannoii [Toprecom (Porges ) B 1995 roay
[31] B KauecTBE OCHOBBI st OOBEAMHEHUS
Pa3IMUYHBIX TTATOPU3NOTOTHIECCKUX W JIedel-
HBIX aciiekToB KataTonuu npu PAC.
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ABA in Teaching to Individuals
with Special Needs: The Role
of the Transitive Conditioned
Establishing Operation in Teaching
Novel Verbal Behavior and Other
Meaningful Responses
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Following the learner’s motivation is fundamental when teaching new skills to people with autism. Novel ver-
bal behavior, play skills and functional skills are easily acquired by the learner when they directly benefit him.
But sooner or later the variety of teaching opportunities available to the teacher may be hindered by restricted
interests and limited motivation for social consequences. The severity of this barrier varies across the learner’s
profile and features, but the challenge has to be faced at some point. Behavior analysis can help, by providing
powerful strategies with which to overcome these barriers and expand teaching opportunities. Analysis of the
Transitive Conditioned Establishing Operations (CEO-T) describes how, when access to a terminal reinforcer
is blocked or denied, the environment operates to condition new stimuli as reinforcers [16; 12]. To date, several
studies have demonstrated the effectiveness of strategies derived from the analysis of the CEO-T in teaching
verbal and nonverbal behavior [6; 2]. The variety of target behavior taught suggests that teaching opportuni-
ties based on this analysis are countless, but despite its power in explaining behavior and inspiring teaching
strategies, the concept of CEO-T has been overlooked in the teaching of skills other than manding. The defin-
ing features of the CEO-T will be discussed and a list of teaching ideas will be provided in order to stimulate a
broader use of the analysis of CEO-T in clinical practice.
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Introduction

In three different places in the world, at the
same time, a child is looking for a piece of his
train track to build the track and play with
his new trains, a teen-ager is buying an online
ticket to show at the gates of her favourite
band’s show and a salesman is scheduling his
new appointment with a potential new client.
What makes these three behavior alike, even
though they are emitted in the most differ-
ent circumstances is that their product is not
rewarding in itself, but it is valuable to the
extent that gets each of the three individuals
closer to a terminal reinforcer.

After finding the missing piece of the track,
the child will not stare at it for hours, but will
use it to build the track and finally play with
his new trains; after buying her ticket, the teen-
ager will not hang it on the wall like a famous
painter masterpiece, but will bring it with her to
the venue, show it and finally enter the concert
area; after scheduling his new appointment, the
salesman will not shake his client’s hand wish-
ing him good luck for his life, but will use the
textual note on his schedule to meet him at the
right time and place and hopefully selling him
an expensive product or service.

Each day we can observe countless exam-
ples of behavior that produce only an approxi-
mation to a terminal reinforcer and whose ef-
fect does not reduce a state of deprivation for a
desired item or activity, but is used as a means
to advance in the chain between a need and its
fulfillment.

To give an idea of the ubiquity of this pro-
cess, one need only ask herself how many be-
haviors, throughout the day, are intrinsically
reinforcing for us and how many behaviors are
instead only necessary to get us closer to a ter-
minal consequence. We search on the internet
for a place to hike, plan our vacation, carefully
choose our fellowship, pack up items needed,
drive for hours to get to the place and walk for
hours driven by the motivation to watch an un-
forgettable landscape at the end of our adven-
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ture. People that love cooking can search for
unique ingredients days before the scheduled
meal, pay them a considerable amount of mon-
ey, wake up at 5 am and cook for hours before
tasting the delightful product of their work.
Not to mention how how much work we are
willing to do to please someone that we love.

The concept describing how a motivation
for a terminal reinforcer can increase the value
of stimuli until then neutral is called transitive
conditioned establishing operation (CEO-T)
[16]. The concept of CEO-T is a powerful con-
ceptual tool in the explanation of many every-
day behavior and its usefulness in the design
of effective teaching strategies in education is
great.

No one is completely unaware of this
concept and we have all certainly used it at
least once in interactions with other people.
A mother who will satisfies her daughter’s re-
quest to go to a concert only if she gets good
grades at school and keeps her room clean for
one month is using the concept of CEO-T, and
so is a father who gives his son money to buy
a new skateboard only if he gathers all the dry
leaves in the frontyard on Sunday morning.

The writing of the present paper is also part
of a CEO-T. The authors’ terminal reinforcer
is an increase in practitioner creativity in the
design of teaching applications for the benefit
of their students, and hopefully writing a paper
on the topic of CEO-T will bring the authors to
this desired outcome. To accomplish this goal,
the reader will be provided with a definition of
the concept of CEO-T, a brief overview of the
related literature and a list of 31 teaching ap-
plication across several skill domains.

Theory

In a commentary dedicated to the 20th
anniversary of Michael’s paper “Establishing
Operation” [16], Miguel [17] describes the
history of the approach to motivation in the
field of the analysis of behavior, tracing back
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its beginning to the concept of drive and fol-
lowing its development coming through Mi-
chael’s concept of motivating operations.

Drive

The concept of drive was used by Hull [8]
to describe an organism’s state of tension to
behave in a way that satisfies it. Drive was
used to describe the influence of hypotetical
constructs, such as hunger, that would in turn
explain behavior. According to Hull [8], hun-
ger would generate a drive to act in a way that
produces food and relieves the state of tension
accompanying the drive.

Skinner [24] described the drive as a condi-
tion induced by environmental operations and
not by hypothetical states. According to Skin-
ner, the tension to act in a way that produces
food would be function of a recent history of
no access to food and not of an internal, hypo-
thetical and unobservable state called hunger.
The difference between the two definitions
is radical: the amount of time of no access to
food is an observable and measurable fact, it
exists independently from the behavior to be
explained (e.g. searching for food), as opposed
to the hypotetical state of hunger, which is in-
ferred from that behavior.

The concept of drive was replaced in Skin-
ner’s later works with the terms deprivation,
satiation and aversive stimulation [25].

Establishing Operation

In the book Principles of Psychology, Keller
and Schoenfeld [10] indicated the relation be-
tween establishing operations and behavior as
the defining aspect of the concept of drive or
motivation. After its first appearance, the term
Establishing Operation was used by Millens-
on [18] to describe the relation between rein-
forcer establishing operations and variations in
the reinforcing value of a class of stimuli as the
defining feature of the concept of drive.

Despite its appearance in the 1950’s, it was
not until the 1982 that the concept of estab-
lishing operations gained an independent
status among the antecedent variables of be-
havior. In his paper Distinguishing between dis-
criminative and motivating functions of stimuli,
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Michael defined the EO as any change in the
environment which alters the effectiveness of
some object or event as reinforcement and si-
moultaneously alters the momentary frequency
of the behavior that has been followed by that
reinforcement [14, p.151].

For example, water deprivation (resulting
from restricting an organism’s access to wa-
ter for a certain amount of time) would (1)
increase the value of water as reinforcer (re-
inforcer establishing effect) and (2) evoke be-
havior that have produced water in the past.

Therefore the effectiveness of stimuli as rein-
forcers would depend on environmental events
that make a stimulus valuable in a given mo-
ment. Michael [14] also pointed out that when
an establishing operation is in place, the value
of conditioned reinforcers is sometimes altered
not only by the establishing operation, but also
by stimuli that the organism encounters in the
chain between the establishing operation and
the terminal reinforcer. With the term estab-
lishing stimulus (S¥) Michael indicated a stimu-
lus (S1) that establishes a second stimulus (S2)
as a conditioned reinforcer and provided his
well known example of the slotted screw.

In this example, an electrician finds a slot-
ted screw (S1) while doing his job. The slot-
ted screw makes a screwdriver (S2) necessary
to complete the job. The electrician requests a
screwdriver from his assistant and continues
his job.

In the example the slotted screw functions
as establishing stimulus, as it alters the value
of the screwdriver and evokes the behavior of
asking for it.

Michael called this stimulus a conditional
conditioned reinforcer as the value of the con-
ditioned reinforcer (the screwdriver in the ex-
ample) is conditional upon the presence of an
establishing stimulus (the slotted screw) and
the high reinforcing value of disassembling
the structure. In the paper Establishing Op-
erations and the Mand the same relation was
defined blocked-response CEO [15], before be-
ing defined transitive conditioned establishing
operation (CEO-T) [16].

Defining the CEO-T, Michael stated that
when a stimulus condition (S1) is correlated
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with the functional relationship between anoth-
er stimulus (S2) and some form of improvement,
the presence of the S1 establishes the reinforcing
effectiveness of S2 and evokes the behavior that
has been followed by that reinforcement [16].

As Langthorne and McGill [11] describe,
many example of clinical application of the
concept of CEO-T are found in approaches
such as incidental teaching [7] and are based
on “contriving a situation in which one stimu-
lus increases the value of a second stimulus as
a type of reinforcement”. The next section will
describe some of the clinical applications ap-
peared in the scientific literature of the last
thirty years.

Applied research

The use of the analysis of CEO-T in the de-
sign of applications to the teaching of mean-
ingful behavior has been successful.

The first studies appeared in the 1980’s,
but, as Carbone stated, it was not until the
publication of Michael’s 1993 paper on estab-
lishing operations (EOs) in The Behavior An-
alyst (TBA) that a broader audience of prac-
titioners began to make use of the analysis of
motivation as an antecedent variable [2].

Although the concept of establishing Op-
eration has been used in several studies!, the
vast majority of the studies available in the
behavioral literature demonstrated the effec-
tiveness of these applications to the teaching
of verbal behavior to people with disabilities,
and some of the studies of the last 30 years are
briefly reviewed below?.

Hunt and collegues conducted a study of
3 participants with intellectual disability and
limited communication skills, using a variation
of a picture exchange communication system
as a form of communication. Before beginning
the intervention, Each participant was taught 4
behavioral chains (e.g brushing teeth, getting a
drink of water). Once participants learned the

chains, the researcher implemented the inter-
vention, blocking the chain, holding one object
required to continue the chain and asking the
subject: “What do you want?” The purpose of
the study was to teach the participants to re-
quest items needed to complete the chain, and
results showed that participants learned to
mand for the target item within alt each of the
four interrupted chains [9].

Similarly to Hunt and collegues, Hall and
Sundberg [6] used the interrupted chain pro-
cedure to condition some items as reinforc-
ers with three deaf adolescents using manual
signs as a form of communication. Using the
interrupted chain procedure, participants
were taught requesting items needed to com-
plete a sequence, and the requests were shown
reliably after teaching the mands using imita-
tive prompt.

Albert et al. [1] replicated the Hall & Sun-
dberg study with three students with ASD/
PDD that already had the skill to emit un-
prompted vocal mands. Participants were
taught to complete some chains (e.g. coloring
a picture, making juice), and interrupted chain
was used to condition some items as reinforcers
and teach the participants to emit novel vocal
mands. The target skills were acquired, demon-
strating that the use of this procedure can pro-
duce the acquisition of new and untaught skills.

Requesting items has not been the only skill
taught through manipulation of the CEO-T.
Sundberg et al. conducted a study with two
participants with autism, with the purpose of
conditioning the information about location
of a missing item as a reinforcer, and to use
this motivational condition to teach manding
“where” and “who.” The authors demonstrat-
ed that the procedure based on manipulation
of CEO-T was effective in teaching the mand
for information targeted and in producing
generalization to novel setting [27].

Sundberg and collegues’ study was suc-
cessfully replicated by Endicott & Higbee
with 4 children with autism, who learned to

! For a complete review of the conceptual and empirical status of the concept of Motivating Operation, the reader is referred to Lar-

away et al. [12; 13].

2 The reader is referred to Carbone [2] and Carnett et al. [4] reviews of clinical applications of the analysis of EO and CEO-T to the

teaching of verbal behavior.
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mand “where” and “who”, showing again that
the manipulation of the CEO-T was effec-
tive in producing acquisition of the targeted
mands and generalization. The requests for in-
formations were shown not only with highly
preferred stimuli but also when less preferred
stimuli were used [5].

The strategy of the interrupted chain was
also successfully used by Rodriguez and col-
legues., in which researchers manipulated task
material so that the child was uncapable of
completing the some assigned task. As a result,
three children diagnosed with autism spectrum
disorder were taught to request help [22].

The analysis of CEO-T has also led to im-
portant clinical applications in the teaching of
non verbal behavior. Carbone and collegues
used manipulations of CEO-T to teach eye
contact to a 3-year-old with autism. When the
participant requested an item or activity and
eye contact occurred immediately prior to or
simultaneously with the vocal mand, the re-
quest produced an immediate presentation of
the item or activity requested. When the par-
ticipant emitted a mand that was not accompa-
nied by eye contact, extinction was implement-
ed and the reinforcer specific to the mand was
withheld. The extinction interval continued
until a vocal mand was immediately preceded
or accompanied by an eye contact response. As
a result of the intervention, manding with eye
contact increased dramatically, also supporting
the use of strategies based on the analsis of the
CEO-T to non verbal behavior [3].

In the last example, Carbone provided a
demonstration that the analysis of the CEO-T
can help practitioners designing environmen-
tal manipulation to teach non verbal behavior
to students.

The purpose of the following section is to
build from Carbone’s study [3], and to provide
practitioners and families with a list of teach-
ing targets across ten skill domains, placing
an emphasis on non verbal behavior and using
analysis of the CEO-T as a conceptual frame-
work to design environmental manipulations.

Teaching application using analysis
of the CEO-T

Many teachers report that students do not
pay attention to the teacher’s words. From a
behavioral perspective, they are describing
that their words do not act as reinforcers for
the student, which, in turn, does not engage in
proper listener behavior, by emitting subvocal
verbal behaviors in response to their words®.

In other terms, the teacher’s words are not
valuable to the student. Making them more valu-
able entails altering their function and condition-
ing them as reinforcers. In this case, the analysis of
CEO-T can assist the practitioner likewise in the
design of teaching strategies for mand training.

During a consultation in a middle school, I
suggested to a teacher that in order to make her
words more valuable she could give the student
a sheet with five questions and tell the student
“You are going to earn access to the tablet for
15 minutes if you answer these five questions cor-
rectly. The answers to the five questions are em-
bodied in my talk, therefore pay attention to my
words and when you recognize I'mtalking about the
content of one question, write the answer down”.
The student was also given a pen and allowed to
write the answers during the lesson. Anecdotal
observation showed a dramatic increase in on-
task behavior (e.g. eye contact with the teacher,
requests of help, writing on the questions sheet).
All that because of a question sheet.

From a behavior analytic standpoint, the on-
task behavior of the student improved because
the student was motivated by the tablet and
needed to correctly answer five question to get
the tablet, but access to the verbal stimuli embod-
ied in the teacher’s talk was blocked until she en-
gaged in interfering behaviors like chatting with
his school mates or quietly singing her favourite
song. The motivation for the tablet, the necessity
of correct answers and the blocked access to the
answers formed the CEO-T. This combination
of a motivation (tablet) and context (blocked
access to the correct answers, needed to earn
the tablet) increased the value of spoken words

3 The reader is referred to Schlinger paper Listening Is Behaving Verbally for an exhaustive description of the features of the listener
behavior and to learn how listener behavior is no functionally different from speaker behavior [23].
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that matched® words in the question sheet and
evoked behavior that put the student in contact
with teacher words (proper listener behavior).
The next section will provide, without claim-
ing to be exhaustive, some examples of the use of
analysis of CEO-T in the teaching of meaning-
ful behavior across several skill domains, most
of whom belonging to the realm of non verbal
behavior. The reader is encouraged to read the
examples with the purpose of using them as a
starting point to create their own, based on the
needs of the students they serve. Three teaching
applications in 10 skill domains and one final ex-
ample will be proposed. The first example in each
area will be described in behavior analytic terms,
whereas the remaining two will be stated in plain
language, thus giving the reader the opportunity
to analyze the CEO-T in behavior analytic terms.

1. Personal hygiene

— When food is valuable to the student and
student needs to ask his parent to prepare the
food, but requests will only be reinforced after
student washes his hands, the sight of hands
clean will be conditioned as reinforcer and
behavior that produces hands clean will be
evoked. Target behavior: hand washing.

— When TV is valuable to the student, his
requests to turn on the TV after dinner will be
reinforced only after teeth brushing.

— When going to a preferred place is valu-
able to the student, parent will reinforce stu-
dent’s request to go to a preferred place only
after student has a shower.

2. Dressing

— When a hot bath is valuable to the stu-
dent and student needs to fill the bathtub, but
access to the faucet is allowed only after pre-
paring fresh clothes to wear after the bath, a
set of clothes located near the bathtub will be
conditioned as reinforcer and behavior that re-
sults in fresh clothes near the bathtub will be
evoked. Target behavior: Preparing clothes
before taking a shower/bath.

— When riding a bike is valuable to the stu-
dent, therapist will provide keys to open the
bike lock only after student gets dressed with
the minimal help of the adult.

— When beach is valuable to the student,
a bus ticket to go to the beach will be given
to the student only after he packs appropriate
extra clothes.

3. Navigating the community

— When a place of interest is valuable to
the student and access to that place is possible
only after choosing the correct bus stop, but
the student is engaging in interfering self stim-
ulatory behaviors, the sight of some signals in
the community (e.g. buildings, street signs...)
will be conditioned as reinforcers, self stimula-
tion will be abated and behavior that produces
sight of those stimuli will be evoked. Target
behavior: recognizing approaching destina-
tion when travelling on public transport.

— When going to the caf¢ is valuable to the
student, adult will provide directions to get
to the café only if student walks close to the
adult.

— When going to the playground is valu-
able to the student, the adult will reinforce
his request to turn on the car only if student
buckles his seat belt.

4. Housekeeping

— When a favourite food is valuable to the
student and student needs to heat the food,
but ingredients have to be mixed, the mixed
ingredients will be conditioned as reinforcers
and behavior that turns ingredients into fa-
vourite food will be evoked. Target behavior:
Cooking a meal.

— When sleep is valuable to the student
and he needs his bed to sleep, access to bed
will be available only after bed has been made
up with clean sheets.

— When food is valuable to the student and
he needs to sit at the table, access to his seat
will be allowed only after setting the table.

*The mentioned match between teacher spoken words and written words on the question sheet is hypothesized to function as dis-
criminative stimulus and to trigger a recognition response. The emission of the same response as echoic of teacher words and as textual
response to the written words could be conceptualized as joint stimulus control. See Palmer [19; 20] for a discussion on the concept of

joint control.
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5. Time knowledge

— When a TV show is valuable and access
to it is possible only after turning on the TV at
the right time, but there is no alarm signaling
when turning the TV on, the sight of a clock
that shows the time scheduled for the show
will be conditioned as reinforcer and behav-
ior that produce the sight of the clock will be
evoked. Target behavior: reading the time on
a digital /analogic watch.

— When playing computer is valuable to
the student and he needs to read the written
card “computer” on his visual schedule, access
to the written card “computer” will be allowed
only after completing the previous activities
shown on a visual schedule.

— When information about scheduled day
of vacation is valuable to the student and adult
does not provide the information, access to the
information will be available only searching it
on a calendar.

6. Using technology

— When a song is Valuable to the student and
he needs to play the song on the computer, but
the file is not on the desktop, the sight of the file
will be conditioned as reinforcer and the behav-
ior that produce that sight will be evoked. Target
behavior: retrieving a file in computer’s folder.

— When a snack is valuable to the student
and the adult that usually brings that snack to
the student is not present, access to the snack
will be allowed only after asking it to the adult
through a phone text.

— When a vacation is valuable to the stu-
dent and he needs to reserve a hotel room, the
reservation will be accepted only after sending
a request via email.

7. Shopping

— When a preferred food is valuable to the
student and he needs to buy the ingredients
to the grocery store, but the number of the in-
gredients is high and the student is not able to
verbally reharse the entire set of ingredients,
a list with items to buy will be conditioned as
reinforcer and behavior that produce the list
will be evoked. Target behavior: writing a list
of items to buy.
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— When an art project is valuable to the
student and she needs to buy the material
needed, all the needed items will be in his
shopping cart only after reading them on a
list.

— When the items in the shopping cart are
valuable to the student and she needs to pay
them, paying items to the cashier will be al-
lowed only after selecting correct amount of
money.

8. Fine motor skills

— When coloring is valuable to the student
and she needs to get the crayons from a con-
tainer, but the container is closed with a cap,
the removal of the cap will be conditioned as
reinforcer and behavior that produce the re-
moval of the cap will be evoked. Target behav-
ior: twisting.

— When a soup is available to the student
and he needs to mix the ingredients, mixed
ingredients will be obtained only after stiring
them with a spoon.

— When pizza is valuable to the student
and he is given a whole pizza and the adult
will not cut the pizza for the student, slices of
pizza will be available only after cutting with
kitchen scissors.

9. Reading

— When toys in a locked cabinet are valu-
able to the student and access to them is pos-
sible only after choosing one of them on a
written list of items, the names of the items
on the list will be conditioned as reinforcers
and behavior that produced that names will be
evoked. Target behavior: reading words.

— When completing an art project is
valuable to the student and he needs to
learn the next step, but the adult does not
explain the step to the student, learning the
next step will only be possible after reading
a description of the step on a written list of
instructions.

— When a movie is valuable to the stu-
dent and she has to tell the adult which movie
would like to watch, she will be allowed to ask
only after reading and comprehending the sto-
ries of movies written on an internet page.

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



Dibari A., Rizzi D. ABA in Teaching to Individuals with Special Needs: The Role...

Onbapwu A., Puuum A. ABA ans avL ¢ ocobbiMy MoTpebHOCTAMM. ..

10. Social skills

— When talking about a favourite topic
is valuable to the student and student needs
peer’s attention, but her friend is available to
attend only if the student answers some follow
up questions, answers to the listener’s ques-
tions will be conditioned as reinforcers and
behavior that produce answers to the peer’s
questions will be evoked. Target behavior: an-
swering te another person’s questions dur-
ing conversation.

— When a toy is valuable to the student and
student need to find the place in which the toy
is hidden, access to the toy will be possible af-
ter following peers to the place in which the
toys are hidden.

— When playing is valuable to the stu-
dent and the material needed for the activity
has not been prepared, starting the preferred
games will be possible only after cooperating
with a peer in setting up the game.

11. Chaining more than one CEO-T

Although the examples above are described
as isolated behavioral contingencies, the vast
majority of real-life contingencies are inter-
connected. Therefore, we can also chain more
than one contingency in a longer sequence of
contingencies, each of which is designed to es-
tablish a conditioned reinforcer and evoke the
behavior that produce its specific reinforcer.
Access to meals can be blocked until the table
is set up, access to utensils needed on the table
can blocked until student packs the school
backpack for the next day, access to the school
backpack can be blocked until student com-
pletes his schoolwork and so on in a long list of
interconnected CEO-T, each one designed to
evoke a specific target behavior (e.g setting up
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the table, packing the school backpack, doing
schoolwork).

As happens in real life, environmental an-
tecedents, target behavior and programmed
consequences can be designed in countless
combinations varying upon the content of
the behavioral contingency and length of the
chain. Furthermore, depending on learner’s
skill and compliance, practitioners can either
chain and introduce the contingencies all at
once, or can gradually increase the length of
the sequence using demand fading [21].

Conclusion

Carnett et al. stated that teaching strate-
gies derived from the analysis of CEO-T may
be easy to use for practitioners and that since
these strategies use naturally occurring rein-
forcement contingencies (i.e., the terminal
reinforcer of the behavior chain) rather than
contrived reinforcement, this may also be an
added benefit for both practitioners and the
participant, because it can be added into exist-
ing preferred activities [4].

No list of teaching ideas can exhaust the
enormous variety of teaching arrangements
that can arise from the use of the analysis of
CEO-T as a conceptual tool. Therefore, the
most important purpose of this paper will
have been accomplished if the reader has un-
derstood the concept of the transitive condi-
tioned establishing operation, has understood
the common features across the examples, and
is now able to use the CEO-T as a conceptu-
al framework with which to tailor his or her
teaching strategies to the specific skills and
needs of the students they serves.

The authors are very grateful to Vincent J. Carbone and Denise Smith for their critical reading and precious suggestions,
when the chain of writing the present manuscript was interrupted.
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ABA 151 i1t ¢ 0COOBIMH IIOTPEOHOCTSIMH
(G yHKIUSA TPAaH3UTUBHO-YCJIOBHOTO
g opmMupyIOIIEro AeicTBHS JJIsl 00yYeHHUsT
HOBOMY BepOaIbHOMY IOB€E/I€HUIO
M IPYTUM 3HAYHMbBIM OTBETaMm!
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alessandrodibari7 @hotmail.com

. Punnu**,

Associazione ALBA ONLUS,
[Teckapa, Mrtanus.
daniele.rizzi.bcba@gmail.com

ITpu o6yyeHUM HOBBIM HAaBBIKAM JIFOJEI ¢ ayTHU3MOM MOTHBAIMsI 00yYaeMbIX UMeeT GOJIbIINoe 3HAUEHHEe. Yue-
HUK JIETKO yCBaBaeT HOBOE BepOaIbHOE TIOBEICHIE, UTPOBBIE U (DYHKIIMOHATbHBIC HABBIKU B CIyYasiX, KOT/Ia
OHU TIPUHOCSIT €MY HEMOCPEICTBEHHYIO TT0h3y. Ho paHo mim mo3aHo orpaHndeHHble MHTEPECH U crabast co-
[MaTbHass MOTHBAINsS pebGeHka BOCTPEMSTCTBYIOT Pa3HOOOPA3HIo MearornIecknx Bo3MoxkHocTeil. Cephes-
HOCTH TAKOTO OTPAHUYEHUST 3aBUCUT OT MPOMUIIS U XapaKTePHbIX 0COGEHHOCTEH YUeHNKa, HO B KaKOH-TO MO-
MEHT € 9TO#1 TPo6IEMOit Bee sKe MPUJIETCS CTONKHYTHCST. 3/I6Ch MOKET OKA3aThCsT MOJIE3HBIM AHAJIN3 TTOBE/ICHYST
It 06ECTIeUeHUsT MOIIHBIX CTPATErUi MO MPEOJ0JIEHUIO STUX MPEMSATCTBUN U PACITMPEHUIO BO3MOKHOCTEN
obyuenus. B anamusze TpaH3UTUBHO-YCIOBHBIX (hopmupytormux aeiictsuii (CEO-T) onucamb ciocobsl u Bpe-
MsT TIEPEKPBITHSI, MU 3aIPeTa I0CTYIIA, K KOHEYHOMY CTUMYJTY, (DYHKIIMOHUPOBAHUS CPEJIB JIJIs OIIPe/IeIeHuUsT
HOBBIX CTHMYJIOB B Ka4eCTBEe MOTUBAIIMOHHBIX (hakTopoB. Ha ceropnsnnmii 1eHb B paMKax HECKOJIBKUX UCCIe-
NoBaHU oKa3aHa 3(h(HEKTUBHOCTD cTpareruii, ocHoBaHHbIX Ha aHamuse CEO-T, mis 00yueHnst BepbaibHOMY
U HeBepOATLHOMY MOBeMeHm0. PazHoobpasie MCCaenyeMOTO eJIeBOTO TTOBEIEHHUST MPEToaaraeT HecKoHed-
HOCTH BO3MOKHOCTEH /75T 00yUeH s, OCHOBAHHDIX Ha TAHHOM aHAN3€, HO HECMOTPSI Ha CITIOCOOHOCTD TOTKOBA-
HUS TIOBEJICHUS ¥ BIOXHOBJIsTtolne cTpareruu o0yuenus, koruemnueii CEO-T npenebperator mpu 00yueHnn
HaBbIKaM, IIOMHUMO HaBbIKa BBIPaKaTh MPochObL. B crathe obcyskmaoTces onpenessonme kauectBa CEO-T u
GyIIyT TIPECTABIEHBI IPUMEPBI METOANYECKUX TIPHEMOB 00YUYEHSI 11T TTOOMIPEH st HoJIee MMPOKOTO MpUMe-
nenns anammsa CEO-T B kimmHUYecKko mpakTuke.
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Knroueewie cnosa: TPAaH3UTHUBHO-YCJ/JIOBHbIE (bOpMI/IPYIOHH/Ie ﬂeﬁCTBHH, HpPIKJIalIHOfI aHaJIM3 IToBeAeHU A, MOTH -
BallMOHHasA oliepalnysd, A3bIK, Cl)yHKL[I/IOHaJIbeIe HaBbIKH.

BBenenue

B Tpex pasHbIX TOUYKax MJaHEThl OJHOBpe-
MEHHO TIPOUCXOAT CJIeAyIONIe elCTBUS:
pebeHOK WINEeT JeTajlb UIPYHIEYHON JKejes-
HOJOPOKHOI KoJier, 4TOObl JOCTPOUTh €€ U
MOUTPaTh C HOBBIMU II0€3/IJaMH; TTOJIPOCTOK
OHJIAITH TIOKyTIaeT OWJIET /ISt TIOCEIeH s KOH-
Hepra Jr0OMMON IPYIINbI, a MPOAABEI] IJIaHK-
PyeT HOBYIO BCTPeUy C IMOTEHITUAJbHBIM KJTH-
eHToM. UTo 0ObeAMHSET 5TU TPU JAeiCTBUS,
HECMOTPSI Ha TO, YTO OHU ITPOUCXOJISAT TIPH ca-
MBIX Pa3HbIX 00CTOsSITENBCTBAX? Pe3ymbrar nx
JIeiCTBUIL caM 110 cebe He MPUHOCUT II0JIb3bI,
HO OH T0JIe3€H B TOU CTeleHU, B KaKOK KasK-
JBII U3 9TUX TPeX JIoJeil CTaHOBUTCS OJIMKe
K IIeJIM.

Haiins Hemocramoulyo maertanb, peGeHOK
He Oy/IeT CMOTPETh Ha Hee YacaMu, a UCITOJTh-
3yeT ee g TOCTPOeHUs TyTel U, COOTBET-
CTBEHHO, MOJIYYUT YIOBOJIbCTBUE OT UTPHI C
HOBBIMU TI0€3/[aMU; 110CJIe TIOKYIKU Oujera
Ha KOHIIEPT TOJIPOCTOK He TOBECUT €T0 Ha
CTEHY KaK TeHUAJbHYI0 KapTUHY U3BECTHOTO
XY/IO’KHUKA, 2 BO3bMET OmIteT ¢ coboit Ha Me-
CTO TIPOBEJICHUST KOHIEPTA, MMPEIOCTaBUT €ro
1, HAaKOHEIl, BOUET Ha KOHIIEPTHYIO TIJIOIa/-
KY; 3allJIAaHUPOBAB BCTPEUY C KJIMEHTOM, TIPO-
JIaBel] He MOKMET eMy PYKY, IMOKeIaB yaaun
B JKU3HU, a Oy/JIeT OPUEHTHPOBATHCS HA CBOU
3aMeTKU JIJIsSI OPraHU3aIuy BCTPEUU C KJIUEeH-
TOM B HY’KHOE BPeMsSI U B HY;KHOM MecCTe W,
BO3MOJKHO, CMOKET TIPO/IaTh €My JOpPOToi
MPOAYKT UJIU YCIYTY.

Kaxzapiii geHb Mbl HabmogaeM Oecko-
HeYHOe KOJIMYECTBO IIPUMEPOB IIOBeIeHNs,
JIUIIb TPUOJIMIKAIONIEr0 K KOHEYHOMY CTH-
MYJIy, BO3/IeiCTBHE KOTOPOTO HE YMEHbIIAeT
YyBCTBAa yTPaThl KeJIaeMOro IpeaMeTa WJn
NEMCTBUS, a UCTIOTIb3YETCS KaK CPEJCTBO I
MPOJIBUKEHMS B €N OT MOTPEOHOCTH JI0 ee
peayim3anumu.

YrtobObl TpeACTaBUTh MacIITaOHOCTh U
MTOBCEMECTHOCTh JTaHHOM OTeparum, BCEro
JIUIIb 3ajaiite cebe BOMPOC O TOM, CKOJIBKO
CTEPEOTUIIOB TIOBEIEHNS B TedeHue AHSA 00b-
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€eKTUBHO MOJJEPKUBAIOT HAC <U3HYTPHU», a
CKOJIBKO BCETO HEOOXOIMMO MOBEIEHYECKUX
peaxkuuii, A Toro 4ToObl IPUOJU3UTH HAC
K KOHEYHBIM pe3yJbTaTaM. MbI UIleM B WH-
TepHETe MEeCTO JIsl MPOTYJOK, TJIaHUPYyeM
CBOW OTIyCK, TIIATEJbHO mMojabupaeM cebe
MOMYTYNUKOB, COOMPaeM HEOOXOIUMBIE BEIIIH,
yacaMy elleM Ha MallnHe, 4ToObl 100paTh-
Cs1 10 BBIOPAHHOTO MeCTa, ¥ YacaMU TYJISIEM,
JKeslasi 3aKPElUTh B NMaMsTH He3aObIBaeMble
SIM30/IbI CBOETO TIpuKJIoueHus. Jlioau, 060-
JKAIOIIe TOTOBUTD, MOTYT 3aHIThCS TOUCKOM
YHUKAJTbHBIX MHTPEANEHTOB 3a/10JITO JI0 TIPHU-
roToBjeHus 6Jo/a, IPUOOPECTH UX 3a 3HAa-
YUTETHHYI0 CYMMY, IIPOCHYTHCS B 5 yTpa U
IIPOBECTH MHOTO YacOB 3a IJINTO B MPOIeC-
ce TOTOBKH, TIPEXJe YeM ONIYTUTh BOCXUTH-
TeJIbHBIN pe3ysbratr cBoeil paboTsl. He roso-
ps1 y’Ke O TOM, CKOJIBKO MbI TOTOBBI C/I€JIaTh,
9TOOBI YTOAUTD TEM, KOTO MBI JIIOOWM.

Kowrerniust, onmuceiBaioniasi, KakiuMm obpa-
30M MOTHUBAIUS MMOJYYeHUs] KOHEYHOTO CTH-
MyJia MOJKET TOBBICHTH 3HAYMMOCTH OoJiee
MEJIKUX JIBUKEHUH K 11eJTH, TIOKa OHU He MoTe-
PSIIOT 3HAYMMOCTD, HA3bIBAETCSI MPAHIUMUG-
HO-YCN06HbIM PopMupyrowum oeilicmeuem
(CEO-T) [16]. CEO-T — 3TO MOIIHBII KOH-
HENTYyaJabHbIi WHCTPYMEHT, ITO3BOJISIONIII
Pa3bsACHUTh MHOKECTBO (hOPM TIOBCETHEBHO-
TO TIOBE/IEHUECKOTO CTEPEOTHIIA, U €r0 TOJIb-
3a mpu paspaboTke 9 HEKTUBHBIX CTPATETUI
oOyueHust B cucteme 0OOpPa3oBaHUU IIPOCTO
OTpPOMHa.

Henb3s ckasaTh, 4TO 0 JaHHON KOHIIETTITIHT
HUKTO He cJiblaj. Be3ycioBHo, Mbl oOpaiia-
JIUCh K Heil XOTst OBl pas, B3aMMOJAEHCTBYSI €
apyrumu JiojapMu. Matb, pasperniast cBoeit
JOYEePH MONTHU HA KOHIEPT TOJIBKO B TOM CJIy-
Jae, ecJIi OHA TMOJIYYUT XOPOIIUEe OIEHKU B
mKoJe u OyJIeT coaep:KaTh CBOIO KOMHATY B
YUCTOTE B TE€UYEHME OJIHOTO MeCsIa, UCIIOJIb-
3yet kontenmuio CEO-T, kak un oTell, KOTO-
PbBIil 1aeT CBOEMY ChIHY /IEHbI'M Ha MOKYIKY
HOBOTO CKeHTOOp/A C YCIOBHUEM, YTO OH CO-
Geper Bce CyXue JINCThsI BO JIBOPE B BOCKPE-
CEHbE YTPOM.
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Hanucanue nanHoii cTaThy TakxKe SBJIS-
ercst acthio CEO-T. KoHeuHbIM cTUMYJIOM
N7 ABTOPOB SBJISIETCS TIOBBINIIEHWE Kpea-
TUBHOTO MOJX0/Ia MPAaKTHKOB K pa3paboTke
00y4arommux MporpaMM JIJIsi CBOUX YYEHMU-
KOB, U, HajeeMcs, ctaThsd Ha Temy CEO-T
puBe/leT aBTOPOB K JKeJaeMOMY pe3yJbTa-
Ty. s poctukeHUss 9TOUM 1€ YMTATeNh
O03HAKOMUTCSI C OIpe/ieiIeHneM KOHIeNUN
CEO-T, xpatkum 0030pOM COOTBETCTBY-
fomeil uTepatypsl u 31 obydaronum mpu-
MEPOM JIJISI HECKOJIBKUX TTPOheCUOHATBHbIX
cep npuMeHeHUs.

Teopus

B xommenTapuu, nocssieHHoM 20-y1eTuio
crarbu Maiikina «@opmuposanue onepavuus
[16], Muresb [17] onuchiBaeT MCTOPHIO TIOT-
X0/la K MOTUBAIUU B 00JIACTH aHAJIM3a MOBe-
JIEHWsT, TIPOCJIEKUBAsI €T0 HAYaslo JI0 KOHIIeTI-
ITUU BeYeHUs Y TIOCJIE €TO PAa3BUTHS, TPOXO/s
CKBO3b KOHIIEIINI0 MOTHUBAIIMOHHBIX Ollepa-
nuii Maiikia.

Buympennui umny.ivc

Konnenmmsi  BHYTPEeHHHX  MMITYJIbCOB
Oblia uctosb3oBana XamioMm [8] mist omnmca-
HUS COCTOSTHUS HANPSKEHUST OPraHu3Ma Mmpu
(hopmupoBaHUM yIOBJIETBOPSIONIETO CTUJIS
noBe/ieHust. BHYTpeHHMIT MMITYJIbe OBLT HC-
MOJIb30BAH JIJIsl OTTMCAHUS BJIUSHUS TUIIOTeE-
TUYECKUX KOHCTPYKIIM, TaKMX KaK TOJO,
KOTOPBIE, B CBOIO OYEPE/b, OOBSICHSIIOT CTEPE-
otutn nosesienusi. Corsacno Xasmny [8], roson
MOPOK/IAeT CTUMYJ K JIEWCTBUSIM TI0 TIOUCKY
MUY U CHATUIO HATIPSI?KEHU ST, COMTPOBOIKIATO-
IIero CTpeMJIeHre HAlT! TTUTILY.

Cxunnep [24] onuceiBaj CTUMYJI KaK CO-
CTOSTHUE, BBI3BAaHHOE [EHCTBUSIMU OKPY-
JKAIoMIeil cpefbl, a He TUMNOTeTHYEeCKUMU
cocrosguusimu. Corsnacio CKuHHEpY, HANpPsI-
JKEHHOCTb [JIeMCTBUM TIPU TMPUTOTOBJIECHUU
Uiy Oy/IeT 3aBUCETh OT OTCYTCTBUS JOCTY-
na K efie B MPOIIJIOM, a He OT BHYTPEHHETO,
TUTIOTETHYECKOTO U HE IOCTYITHOTO HabJTio 1e-
HUIO COCTOSIHU S, HA3bIBAEMOTO TOJI0/I0M. Pas-
HUTIA MEXK/y 3TUMH JIBYMsS OIpe/le/IeHUsIMU
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dbyHnamMeHTaIbHA: KOJTUYECTBO BPEMEHU OT-
CYTCTBUSI IOCTYyTA K TIUTIE SIBJSIETCS U3Mepsi-
eMbIM (haKTOM, CYIIECTBYeT HE3aBUCHUMO OT
MOBE/IEHUsT, KOTOPOE HEOOXOAUMO OOBSICHUTD
(HampuMmep, TOUCK MUK ), B OTJWYNE OT TH-
MOTETUYECKOT0 COCTOSTHUS I'0JI0/Ia, BBITEKATO-
IeT0 U3 TAKOTO TOBe/IeHUS.

[ToHsITHE BHYTPEHHETO MMITYJIbca OBLIO 3a-
MeHeHO B OoJiee mo3aHux paborax CKuHHEpA
TEPMUHAME <0enpusauusly, <HACLIUEHUE> T
«omepauierue Kk cmumyasuuus [25].

@dopmMupoBaHue onepanuu

B xnure <«IIpunnuner ncuxonorun» Ken-
aep u Ilenadenbpn [10] yxaszanm Ha CBA3b
Mexay (opMupoBaHUeM ollepaluii U I1oBe-
JIeHWeM KaK Ha OIpe/lesisiolUil aceKkT I10-
HATUS <«BHYTPEHHUN WMMIYJIbC», WU <«MO-
tuBaiusi». [locae mepBoro wucmosb30BaHUA
TepMuUH «(hOPMUPOBAHIE ONEPAIUU> ObLI
npumened Mwunnenconom [18] ams omuca-
HUS OTHOIIEHUS MeXay atarnamMu GopMupo-
BaHUS CTUMYJIA U U3MEHEHUSIMU B 3HAUMMO-
CTU MOTHUBAINHU KJacca CTUMYJIOB B KauecTBe
OTIpeNIeNIIIONIeT0 MPU3HAKA TOHSATUS <BHY-
TPEHHUI UMITYJILCY.

Hecmotpst Ha cBoe niosiiierue B 1950-x ro-
nax, KoHIenuuss (GopMUPOBAHUS Ollepaluii
tosbko B 1982 rogy npuobpena He3aBHCH-
MBIl CTATyC Cpefiu TMPeIIecTBYIONNX Tepe-
MEHHBIX TOBeJleHUYecKuX peakinuii. B cBoeit
ctatbe <«Paznmuune AMCKPUMUHAIMOHHBIX
U  MOTUBUPYIOMUX (YHKIUH CTUMYJIOB»
Maiikn onpenennn EO kak joboe nsmeHe-
HUEe B OKpy»Kalolllell cpeje, BJAUsSONEe Ha
IPOLYKTUBHOCTH KaKOTro-Jn60 0ObeKTa MJIH
COOBITHS B KAUeCTBE CTUMYJIA U OJTHOBPEMEH-
HO MeHdIolee KPaTKOBPEMEHHYIO 4acTOTy
peakIuy, CONPOBOXKAAEMYIO TAaKUM CTUMY-
jom [14, c. 151].

Hanpumep, nedunmut Bojbl (BbI3BAHHBII
OTpaHWYEHMEM JIOCTYyTIa OpraHu3Ma K BOJE B
TedeHWe OTPEeIeIEHHOTO TIepUojia BPeMEHN )
(1), yBesnuuT 11EHHOCTb BO/IBI KaK CTUMYJIA
(addext coznanmnsg ctumysia) u (2) mpuBeser
K JIEHCTBUSIM, OJ1ar0/1apst KOTOPBIM B TIPOIILIIOM
106BIBaIach BOJIA.
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Cnenosatesibio, 3GGEKTUBHOCTD CTHU-
MYJIOB B KauecTBe MOOYKAEHUS 3aBUCHUT
OT COOBITUI OKPYIKAIOIIEH CPEIbl, KOTOPbIE
NPUAAI0T CTUMYJY IEHHOCTb B OIIPeesiH-
HBIM Tiepuon. Maiikna [14] Takske ykaszasa Ha
TO, 4TO 1TpU (POPMUPOBAHUU OIlePaAINU T€H-
HOCTb YCJIOBHBIX TOOYAMTENbHBIX MOTHBOB
MHOT/ZIa U3MEHsIeTCd He TOJIbKO (OpMUPYIO-
nieii oepaiueii, Ho U CTUMYJiIaMU, C KOTOPbI-
MU OPraHU3M CTAJKUBAETCS B IPOMEKYTKE
oT (popMUpOBaHUSA EUCTBUA O KOHEYHOTO
o0y AUTENBHOIO MOTUBA. TePMUHOM «op-
Muposanue cmumyias (SE) Maiiksn ompe-
nesus ctuMysr (S1), KOTopblil co3aeT BTO-
pUYHBIN cTUMYJ (S2) B KauecTBe YCJIOBHOTO
noOY/KIE€HUs, M TPEACTaBUI CBOM XOPOIIO
MU3BECTHBI NPUMEDP BUHTA C HECIJIOIIHOMN
Hape3koi. B janHoOM nnpuMmepe aJIeKTpUK Ha-
XOJIUT BUHT C HECIJIONTHOW Hape3koit (S1).
ITOT BUHT TpeOYeT MCIOJIb30BaHUS OTBEPT-
k1 (S2) nist 3aBepiiieHust paboThl. JIEKTPUK
MPOCUT OTBEPTKY y CBOETO TOMOIIHUKA U
IPooJIKAeT pabory.

B sTOoM npumepe BUHT C HECIJIOIIHOW
Hape3Koll eficTByeT Kak (OPMUPYIOIIUIA
CTUMYJ, TOCKOJbKY OH MEHSIET 3HAUMMOCTD
OTBEPTKM U MPHUBOAUT K TPeOOBAHUIO OT-
BEPTKU.

Maiiks Ha3BaJ 3TOT CTUMYJI OMHOCUMEND-
HO YCIOBHLIM NOOYNHCOeHUeM, TTOCKOTIBKY 3Ha-
yeHne yCJOBHOTO MOOYIUTENbHOTO (haKkTopa
(B JaHHOM TIpUMepe C OTBEPTKOW) 3aBUCUT
OT HaIM4us GOPMUPYIONIETO CTUMYJIA (BUHT
C HECIJIONTHO Hape3KOol ) U OT BBICOKOM MO/~
KPETLISTIONIell CITocOOHOCTH IEMOHTAKA KOH-
crpykiuu. B crarbe «Dopmupyiomme neii-
CTBUS U yIIpaBJeHUe» TaKoe e OTHOIIeHUe
OBLIO BBIPAKEHO KaK YCJIOBHOE (hopMupyto-
nee jgeiicTBue ¢ GJOKMPOBAHHBIM IECTBU-
eM [15], mpexe yeM OIpeneNuTh MpaH3u-
MUBHO-YCL068HOe  Popmupyrowee Odeticmeue
(CEO-T) [16].

Onpenensgs CEO-T, Maiikn 3asgBuj, 4TO
Korga ycaosue ctumysa (S1) cooTHocuTcs
¢ (yHKIIMOHAJIBbHOW B3aUMOCBSI3bIO C [IPY-

ruM cTuMyJioM (S2) u HEKOTOPOi CTENeHbIO
yaydiienusi, Hasuuue S1 ornpezesseTr ycuanu-
BaOIy0 3PPEeKTUBHOCTD S2 U NMPUBOAUT K
JEeACTBUSIM, KOTOPbBIE BBI3BAIU TaKOe MOOYK-
nenue [16].

Kax onuceiBator Jlaurropn nu MakIpuiin
[11], MHOTME TIpUMEPHI KJIMHUYECKOTO TIPH-
menenus tnoHsATuss CEO-T mokHO HaliTu B
TaKMUX TIO/IXO/IaX KaK CIIOHTAaHHOe OOydeHue
[7], m xOoTOpbIe OCHOBAHBI HA «CO3/IAHUU CH-
Tyalluu, MPU KOTOPOW OJUH CTUMYJ TIOBBI-
IraeT MeHHOCTh BTOPOTO CTUMYJIa B KauyecTBe
o6y kaeHusi>. B caemnyonieM pasjese OyayT
MIPUBE/ICHbI HEKOTOPBIE KJINHUYECKHUE TIpUMe-
PBI, OIICAHHBIE B HAYYHOI JTUTepaType 3a 1o-
cJieiHue TPUATIATD JIeT.

IIpukaagnoe ucciegoBanue

NcnonbvzoBanue ananmusza CEO-T mnipu pas-
paboTKe MeTOM0B /it 00yYeHUs] OCMBICJIEH-
HOMY TIOBEIEHUIO OBLIO YCIEITHBIM.

[TepBbie rccieoBaHust ObLIN IIPOBEIEHBI
B 1980-x rogax, Ho Kap6one ormeuas, 4To
OOJIBIIMHCTBO MPAKTUKOB HAvaJud HCIOJIb-
30BaTh AaHAJIN3 MOTUBAIINN B KaUueCcTBe Mpe/l-
MIECTBYIONIEN TepeMeHHON TOJbKO IOCe
paboter Maiikiaa B 1993 rogy o dopmupy-
forux geiicreusix (EOs), ony0aMKoBaHHOM
B JIUTEpaType 10 MOBeJeHYeCKOMY aHAJIN3Y

(TBA) [2].
HecmoTps Ha TO, uTOo KOHIeniusg ¢op-
MUDYIOIIEro JefiCTBUS  HCIO0JIb30BaJacCh

B psje WMCCAeJOBaHUIl, MOJaBIAIONlEe UX
GOJIBIIMHCTBO?, JOCTYIIHbIE B paMKaX II0-
BeJIEHUYECKOI JIUTEepPaTyphl, IPOAEMOHCTPH-
poBasin 3 GEKTUBHOCTD 3TUX METO/OB [JIsT
o0OydeHust BepbATHbHOMY MTOBEIEHUIO JOIE
C OrpaHUYEHHBIMU BO3MOKHOCTSIMU; HIKE
HpUBEJEH KPaTKUii 0030p HEKOTOPBIX HC-
cJe/loBaHMil, MPOBEJAEHHbIX 3a IOCAeIHUE
TPUIATH JIeT>.

XaHT ¥ ero KOJIJIery U3y4YrIn TPeX ydacT-
HUKOB C OTPAaHUYEHHBIMU WHTEJJIEKTYalb-

2 IIIIH IIOJTHOT'O aHaJan3a KOHICHTYAJbHOTO U IMIMPUYCCKOrO CTaTyCa KOHICIIINA MOTUBUPYIOIIETO HCﬁCTBHH quTaTeJIb MOXKET 00-

patutbes k Jlapaseit u coaBropam [12; 13].

3 UcenenoBanmst Kapbowne [2] u Kapuerra u coaBropos [4] onmceiBaior kiannndeckue npuMenenns anamnsa EO u CEO-T st 06-

y4eHust BepOaibHOMY TTOBEIEHUIO.
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HBIMU BO3MOXKHOCTSIMU U KOMMYHUKATHUB-
HBIMU HaBBIKaMMU, UCIIOJIb3YsI METO/l OOMeHa
n3obpakeHUsIMU B KadecTBe ciocoba 00-
menust. [lepen HagamoMm pabOTHl KasKIOTO
y4acTHUKA OOYYWMJIM YeThIPeM TIOBeeHYe-
CKMM peakiusM (Hampumep, yucTka 3yOoB,
nutbe Boibl). Ilocie TOoro Kak ydyacTHUKH
BBIYUMJIM 3TH JIeICTBUS, UCCJIEI0BATEb
BMEIIIAJICST B TIPOIECC, 3a0JI0KMPOBAB 1EM0Y-
Ky JI€HCTBUI, iepsKa OJMH MpeJMeT, He0OX0-
JIUMBIN 171 3aITyCKa PeaKkinu, U 3a/1aBast BO-
Mpoc y4acTHUKY: «HTo Thl Xouetb?». [lenb
uccyeloBaHusl 3akJovyajach B TOM, 4YTO-
OBl HAYYUTH YIACTHUKOB MPOCUTH JaTh UM
[peMeThl, HeOOXOAMMbBIE IS 3aBEPIIEHMS
IEeTIOYKY JIEWCTBUM, U pe3yJabTaThl MOKa3a-
JIM, 4TO YYACTHUKHU OOYUUJINCH OTPEIETISAThH
1[eJIEBOM 9JIEMEHT BO BCEX M3 YeThIpeX Ipe-
PBaHHBIX 1lerouex [9].

[MogobHo Xanty u KojteraMm, XOJul U
Cyunbepr [6] B pabore ¢ Tpems TIyxXuMu
MOJPOCTKAMU  UCIIOJIb30BAJU  TPOIEYPY
NpepbiBaHUS 1ENOYKU JAeUCTBUN A4 TOJ-
TOTOBKU HEKOTOPBIX IMPEJIMETOB B KauecTBe
CTUMYJIa, UCTIOJb3YsT TIPU OOUEHUH KECTBI.
Ucnonp3ysa cTpaTeruio mpepBaHHOM I€Moy-
KW JIEHCTBUI, YIaCTHUKOB OOYYHIN TPOCUTD
9JIEMEHTBI, HEOOXOAMMbBIE VIS 3aBEPIICHUS
MOCJIe/IOBATEIbHOTO JIEUCTBUA, U TaKue Jeii-
CTBUSL ObLIM HATJISAAHO [POJEMOHCTPHUPO-
BaHbI 1ocjie 00y4YeHUsI YYACTHUKOB HaBbBIKY
UMUTAIUHU TIPOCHOBI.

Anpbeprt u zap. [1] moBTOpPHIN HCCaEI0BA-
Hue Xosta u Cynabepra ¢ TpeMst CTyIeHTa-
MU C PACCTPOMCTBAMU Ay TUCTUYECKOTO CIIEK-
Tpa, KOTOPbIe ysKe ObLIM OOydYeHbI HaBBIKY
CIIOHTAHHO TPOU3HOCUTH CJOBECHBIE TTPOChH-
Obl. Y4YaCTHUKOB OOy4YHJIM 3aBepIIeHUIO
olpe/le/IeHHBIX 1lenovYeK AelcTBUil (Hampu-
Mep, pacKpalinBaTh KapTUHKY, JeJaTh COK),
a TTpepbIBaHue TEMTOYKU UCIT0JIH30BATOCH /IS
Mpe/ICTaBIeHNs HEKOTOPBIX TIPEJIMETOB B Ka-
YecTBe TOKPENJISIONNX CTUMYJIOB U JIJI51 Ha-
YUYEHHS] YYACTHUKOB 00paIiaThCcsi ¢ HOBBIMU
npocbbamu. IIpu MCIoIb30BaHUU 9TOI MIPO-
ey PhI TieJieBble HaBBIKKM OBLIN TIPHOOpeTe-
HBI TIPU JIEMOHCTPAIIUA BO3MOXKHOCTH TIPU-
obOpeTeHUsT HOBBIX U paHee He MMEBIIUXCS
HABBIKOB.
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TpeboBatue TpeaIMeToB He OBLIO eInH-
CTBEHHBIM HABBIKOM, KOTOPOMY 00y4YaloT To-
cpeactBom CEO-T. Cynabepr u coaBTOPBI
MIPOBEJTN UCCJIeIOBAHNE C IBYMs yYaCTHUKA-
MU, UMEOIITUMU ayTU3M, C T[EJTbI0 MTOTYYEHUS
nHopMaI 0 MECTOHAXOKIEHUN IPOIaB-
IIero MpejiMeTa B KauecTBe MO/IKPeTISIoN[ero
CTUMYJIAa U UCIIOJTB30BAHMS 3TOTO MOTUBAIIM-
OHHOTO YCJIOBUS /It 00y4YeHUsI HaBbIKaM BbI-
PaKEHUS CJIOB <«TJIe» U «KTO». ABTOPHI Ipo/ie-
MOHCTPUPOBAIH 3(hHEKTUBHOCTD TTPOIIELY PHI,
ocHoBanHoii Ha npumenennun CEO-T, nnsa
00yuYeHUsI YKa3aHUSIM C T[eJIBIO TIOJTyYEeHNUST T1e-
JIeBO#T mHGOpMaI U 0000IIEHIS 10 HOBBIX
YCTaHOBOK [27].

Uccnenosanne CyHzubepra ¥ €ro KOJLIET
OBLIO YCIEITHO BOCIPOU3BEACHO KOMIIAHM-
eit Endicott & Higbee ¢ yuactuem gerbipex
7ieTeil ¢ ayTu3MOM, KOTOpPble HAyYWUJIUCh 3a-
JIaBaTh BOIIPOCHI «TJIe» M «KTO», ellle pa3 Mpo-
nemoHcTpupoBaB abdextuBHocth CEO-T
ISt TIPUOOPETEHMST T[EJIEBBIX YKa3aHUH U JJIsT
HaBbIKa 0000IIEeHN. YYaCTHUKUA I[TPOCUJIN
MPeIOCTaBUTh NH(POPMAIIMIO HE TOJBKO Pajn
MPEIIOUYTUTEJIBHBIX CTUMYJIOB, HO TaKXKe U
IIPU UCTHOJIb30BAHUM MeHee TMPeATIOYTUTEThb-
HBIX CTUMYJIOB [3].

Ponpurec m ero xojiern Toxe yCHENTHO
MPUMEHSIT CTPATEeTUI0 MPEPBAHHON I1eToY-
KW JIeMCTBUI, TIPU KOTOPOW MCCJe0BaATEN
HCIIOJIb30BAJIM MaTepuasl /g 3ajlaHus Tak,
4T00Bbl pebGEHOK He MOT 3aBEpIINTh IPeJIo-
JKeHHoe 3aiaHue. B pesyabrarte Tpoe jereii
C IMAarHO30M PACCTPOICTBA ayTUCTUUECKOTO
CIIEKTPa HAyUYMJINCh OOpaIarbcs 3a IOMO-
mbio [22].

Anamuz CEO-T rtakske mnpuobpes 3Hauu-
MOCTb B KJIWHUYECKOH MPaKTHKE OOydYeHMUsI
HeBepbOabHOMY ToBeieHuI0. KapboHe u ero
Koseru ucrnosb3oBanu npueM CEO-T mnsa
00ydeHUsT TpexJeTHero pebeHKa ¢ ayTH3MOM
3pPUTENIHHOMY KOHTaKTy. Ectn yyacTHUK TIpo-
CHJI TIPEIMET WJIM BBITIOJIHEHWE KaKOTO-T100
MEeNCTBUS, M BU3YaJbHbBIN KOHTAKT TPOUCXO-
JTJT HETIOCPEICTBEHHO JI0 MJIN OJITHOBPEMEHHO
CO CJIOBECHO# TPOCHOOH, TO YYaCTHUKY He-
MEJIJIEHHO JIaBAJIM TIPEIMET WJTU BBITIOTHSIITI
3arpeboBaHHoe geiicTBre. Ecii y4acTHHUK BbI-
pazkast mpoch0y, KOTopasi He COTIPOBOIK/IATIACH
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3PUTEJHHBIM KOHTAKTOM, paboTa MproCcTaHaB-
JIMBAJIACh, ¥ TIOOYAMTETbHBIN CTUMY.JI, CBSI3aH-
HBII € MIPOCHOOIL, YUACTHUKY He BBIIABAJICS.
Pabora He BO30OHOBJISIACH JI0 TEX IIOP, IOKA
roJIocoBasi Ipochba He TIPEeAIIecTBOBAIA WIN
He COIPOBOJK/IAIACH 3PUTETBHBIM KOHTAKTOM.
B pesysbraTe koppekiuu AelCcTBUN Pe3KO
BO3POCJIO KOJIMYECTBO TIPOCHO, COTPOBOIKIA-
e€MBbIX 3PUTEJbHBIM KOHTAKTOM, YTO TaKKe
CIIOCOOCTBOBAJIO MCIIOJIB30BAHUIO CTPATETHIA,
OCHOBAaHHBIX Ha aHaJM3e HeBepOaJThbHOTO IMO-
Benenusi CEO-T [3].

B mnociennem npumepe KapbGone tpoje-
MoHcTpupoBas, yto anaimm3z CEO-T moxet
MOMOYb TIPAKTUKYIOIUM CIEIUATNCTAaM B
pa3paboTKe IKOJOTUIECKHUX MOAXOA0B K 00Y-
YEHUIO CTY/IEHTOB HeBepPOAThbHOMY CTHJIIO TT0-
BeJIEHUSI.

[lesnp craenyrolero pasiena — co3jaHue
Ha ocHoBe uccuegoBanusi Kapbowe [3] u
MpeiocTaBIeHre MPAKTUKYIONUM BpadyaM U
CeMbsIM CITMCKa y4eOHBIX IeJieil M0 IecsaTh
cepam HaBBIKOB, (DOKYCUPYsT BHUMaHUE HA
HeBepOaJIbHOM TIOBEIEHUH 1 UCIIOJIb3Ys aHa-
su3 CEO-T B kauecTBe KOHIENTYyaJIbHOI OC-
HOBBI IPOEKTUPOBAHUS 9KOJOTUUECKUX MO/ -
XOJIOB.

OO0yuaromuue npumMepbl
ucnosan3oBanus anaauza CEO-T

MHorue yuuTesns KajayloTCd Ha TO, YTO
CTy,Z[eHTbI HE O6pal]_[aIOT BHHUMaHMA HA UX CJIO-
Ba. C moBejeHYeCKON TOYKK 3PEHHST OHU TO-
BOPST O TOM, YTO MX CJIOBA He JEHCTBYIOT KaK
o0y K/IeHre sl CTyAeHTa, KOTOPbIii, B CBOIO
o4epe/ib, He SIBJISIETCS XOPOIIUM CJIYIIATEIEM,
BbI/laBas MbICJICHHBIC pe‘{eBbIe peaKHI/H/I B OT-
BET Ha Ux caosa’,

VHaue roBOpsi, CJIOBa yUUTENs HE TIPEJ-
CTaBJISIOT I[EHHOCTU /st yaeHuKa. IloBbiiie-
HUe [EHHOCTU CJIOB YYUTeJIsl O3HAYaeT M3Me-

HeHue (YHKIUI CJIOB M UCIIOJIb30BaHUE UX B
KadecTBe MO0y Kaaomux (Gaxtopos. B atom
cayvae ananus CEO-T moker nomoub npak-
TUKYIOIEMY Bpady Takke B pa3paboTke cTpa-
Terwit 0OyYeHMsI [JIsI TPAKTUKY BBIPASKEHIIST
pocwO.

Bo Bpemst koHCyIBTAIMK B CPeHEH IIKO-
Jie s TIPEJITIOKII YIUTENI0 TIPUIATh EHHOCTh
CBOUM CJIOBAM, JIaB YUYEHUKY CIIMCOK U3 TISATH
BOIIPOCOB M CKa3aB eMy: «Bbl momyunTte m0-
CTYI K IJIAHIIIETy B TeueHue 15 MUHYT, ecain
IIPABUJIBHO OTBETUTE HA HTH TISATh BOIPOCOB.
OTBeTbl HA 9TU HATH BOIPOCOB MPO3BYYAT B
MOEM pacckase, M09TOMy oOpaThTe BHMMa-
HIe Ha MOU CJIOBa, M KOTJa BBI MOMMETE, U4TO
S TOBOPIO TIPO OJINH U3 BOTIPOCOB, 3AIUIINATE
otBeT». CTyZIEHTY Ay PyYKYy M Pa3pentuiam
3aIlMChIBATh OTBETHI BO BpeMsi ypoka. Buibo-
pouHble HabJIOEHUsT TIOKA3all PE3Koe I0-
BBINIICHNE BHUMAHUS Y4yeHUKa (Hampumep,
3PUTENBHBII KOHTAKT C YYUTEIEM, TPOCHOBI O
MOMOIIIH, 3aITUCH B CIUCKe BOIpocos). U Bce
3TO U3-32 CITMCKA BOIIPOCOB.

C TOYKM 3peHMsT aHATN3a MOBEIEHMS, 110-
Be/leHNe YYeHUKa BO BpeMsI BBITIOJIHEHUS 3a-
MAHUS YJIYYIIAIOCh, TaK KaK TIJTAHIIET BbI-
CTYIIUJI JIJISS HETO CTUMYJIOM, U €My OBbLIO
HeOOXOIUMO TIPABUJIIBHO OTBETUTH HA TISITh
BOTIPOCOB, YTOOBI TOJYYUTH ILJIAHIIET, HO
OCTYT K YCTHOMY BBIPQ)KEHUIO CJIOB yuUTe-
Jis1 OBLJ 3aKPBIT, JI0 TEX MOP MOKA YUYEHWUK HE
IIPUHSJ yd4acTue B KOPPEKIMOHHON paboTe,
HarmpuMep, Gecenyst CO CBOMMU TITKOJTbHBIMU
TOBApPUIAMK WJIM TUXO HaIleBast CBOIO JIIOOM-
MYIO ITecHI0. MoTuBanus moydyeHus IJIaH-
meTa, HeoOGXOAUMOCTD BBIAYN MPABUIbHBIX
OTBETOB U OTCYTCTBME [OCTyla K OTBeTaM
chopmuposasin CEO-T. Drta komOuHAIMSA
MoTuBanuu (IJIaHIIeT) W KoHTekcTa (OT-
CYTCTBHE [IOCTyIla K TIPAaBUJIbHBIM OTBETaM,
HEOOXOMUMBIM [IJIST JIOCTYIHA K TUTAHIIETY)
YBEJIUYNBAJA  IEHHOCTh POU3HECEHHBIX
yuuTesIeM® CJI0B, KOTOPbIE COOTBETCTBOBAJIN

4 Yurareab MOKET 0O3HAKOMUTBCS CO CTaTheil I_Hjmurepa «CleLL[aHMe - 9TO Bep6a_/lbﬁa$1 noBe/IeHYeCKasA peakuda» AJd I0JIHOTO OIK-
caHus 0COOEHHOCTEN noBe/ieHus ciyuiaTesid U n3y4eHus: OTCyTCTBUA (l)yIIKHI/IOIIaJIbIIOIjI Pa3HUIIbl B MOBEAECHNUN CJIyIIaTeId U ITOBEJCHUN

roBopsiiero [23].

5 YHOMHHyTOC COBIIa/ieHre CJI0B YUYUTEA 1 MUCbMEHHOT'O CIIMCKA BOIIPOCOB, MPEJAIIOJIOKUTEIBHO, Z[efICTByeT B Ka4yeCTBe JIMCKPUMM-
HAITMOHHOTO CTUMYJIa W BbI3BIBACT PEAKIINIO Y3HABAHUA. OTBeTHas peaknyAg B BU/I€ ITIOBTOPaA CJIOB YUUTEA U IIMCbMEHHAS peaknusd Ha
HalleyaTaHHbIE B CIIMCKE CJIOBA MOXKeT ObITb KOHIIENTYya/In3upoBaHa KakK O6LL[PII>‘I KOHTPOJIb HO6y}Kﬂ€HHﬁ. O6Cy>KZ[eHI/IE‘ KOHIIEIIIH CO-

BMecTHOTO KoHTpoJist puBen [Tammep [19; 20].
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OTBeTaM B CITMCKe BOIIPOCOB, W TIpUBeJa K
peakIiu, TTOBJIEKIIel 3a 060l KOHTaKT yue-
HUKA CO CJIOBaMU yuuTessi (IIpaBUIbHOE TO-
BeJleHUe CJIYIIaTesis ).

B caenyiomem pasmese OymyT mpeacTas-
JIEHBI, He MPEeTeH/Iysd Ha BCEOXBATHOCTb, He-
KOTOpBbIe TPUMEPbl MCIOJIb30BAHUS aHAJN-
3a CEO-T npu obyueHuun o6yCIOBIEHHOMY
MIOBEJIEHUIO B HECKOJbKUX cdepax, 6OJb-
IMIMHCTBO M3 KOTOPBIX OTHOCATCS K cdepe
HeBepOATBHOTO MMOBeeHus. Yuratenb Mo-
JKeT 0O3HAKOMUTHCS C IPUMEPAMU JIJIsT UX UC-
MOJTb30BaHUSI B KayecTBe OTIPABHON TOUYKU
CO3JIaHKsSI CBOET0 COOCTBEHHOTO OIIbITa, HC-
XO/is1 U3 TMOTPeOHOCTEN yUAIIUXCsT, KOTOPBIX
ot oby4aeT. ByayT npenoKensr Tpu mpuMe-
pa B gecsatn 06acTsax oOydeHnst HaBbIKaM 1
onuH puHaIbHbIN TpuMep. [lepBoiil mpuMep
Kak10i1 obyact OyjeT onucaH B paMKax
MPUKJIAHOTO aHATN3a TTOBeICHNUS, TOT/Ia KaK
ocTasbHble JBa OYIYT M3JI0KEHBI MPOCTHIM
SA3BIKOM, YTO JIACT YUTATEJNI0 BO3MOKHOCTD
npoanamm3upoBat CEO-T B oTHOmMeEHUN
aHaJIN3a [TOBE/IEHUSI.

1. Jluunas euzuena

— Ecau ena mpencraBisier 11eHHOCTD IS
YYEeHWKA, U OH JIOJKEH MOMPOCUTH CBOUX PO-
nuTesell ee IPUTOTOBUTH, HO €Iy AaayT TOJIb-
KO TI0CJI€ TOTO, KaK YYeHUK BBIMOET PYKH, YH-
CThbIe PYKHU CTaHYT OO TETbHBIM (haKTOPOM
(MOTUBOM), U 9TO IpUBeAeT pebeHKa K JIeil-
CTBUSIM, B Pe3yJibTaTe KOTOPBIX PyKU OyIyT
BBIMBITHL. [lesieBoe oBeieHe: MBIThE PYK.

— Ecam mpocMoTp TeneBu3opa s yUeHu-
Ka BasKeH, ero MpochObl BKIIOYUTH TEJIEBU30D
rocJsie yKuHa OyIyT BBITOJHEHBI B KauyeCcTBE
0Oy /IeHNS K YMCTKe 3yOOB.

— Ecim noceniienue omnpeieieHHOTO MecTa
SIBJISIETCS IPEATIOYTUTETHHBIM W TIEHHBIM JIJISI
YUEHWKA, POAUTEb BBITIOJTHUT TPOCHOY pe-
GeHKa ¥ OTIIYCTUT €ro, TOJbKO ITOCJIE TOTO KakK
TOT IIPUMET JIYTIL.

2. Odesanue

— Ecam y4eHUK IEHUT TOPSTYYIO0 BaHHY
u TpebyeT ee, HO JOCTYN K BaHHE pasperieH
TOJIBKO II0CJIE IIOATOTOBKM YUCTON OB,
yTOOBl HA/eTh II0CJ€ BaHHBI, TO KOMILJIEKT
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OJIESK/IbI, TIOMEINEHHbII PSOM C BaHHOI, Oy-
JIET YCJIOBHO BBIIOJIHATL POJIb MOOYAUTE b=
HOrO MOTHMBA U TOBJIeYeT 3a coOol neficTBugd
10 TIPUTOTOBJIEHUIO YMCTOMN o/1eK1bl. [lesreBoe
TTOBeJIEHNE: MOATOTOBKA OJI€XK/IbI Mepe/] MpH-
HSITHEM Jy1Ia/BaHHBI.

— Ecim y4eHUK 11eHUT €371y Ha BeJocHIle-
e, TEPATIEBT JACT eMY KJTIOUM JIJIsT OTKPBITHS
BEJIOCUIIETHOTO 3aMKa TOJIBKO ITOCJIE TOTO, KaK
YUEHUK OJE€HETCSI C MUHUMAJIbHOM TTOMOTIBIO
B3POCJIOTO.

— Korpa stk mmeeT 1eHHOCTb /U1 yYeH -
Ka, Outer Ha aBToOyC [0 IJIsiKa OyIeT Ipeio-
CTaBJIeH YYEHUKY TOJIbKO ITOCJIe TOTO, KaK OH
cobepeT COOTBETCTBYIOIININ OTMOTHUTETbHBIIT
KOMILJIEKT OJI€K/Ibl.

3. IIpasuna nosedenus

— Ecin kakas-mmbo g0CcTONpUMeYaTeh-
HOCTBb UMEET IeHHOCTD JIJIST YYEHUKA, U JIOCTYTI
K Heil BO3MOKEH TOJIbKO I0CJIe Bhibopa mpa-
BUJIBHO# aBTOOYCHO# OCTAHOBKH, HO yJaIIHii-
Cs1 BBIHYXKIIEH KOPPEKTUPOBATh CBOE TOBE/Ie-
HUEe 110 HEKOTOPBIM IO/ICKa3KaM (Harpumep,
3/1aHus, BBIBECKM Ha YJIMIAX..) B KauyecTBe
HOOYAUTEIbHBIX (DAKTOPOB, €r0 CaMOCTUMY-
asaus Oyzer ocmabyieHa ¥ IPUBEAET K JIeii-
CTBUSIM, TIPH KOTOPBIX Oy/ET cO3/aHa BUIM-
MOCTh 9THX CTUMYJOB. lleseBoe moBenenue:
pacro3HaBaHue MPUOJMKEHUS K MyHKTY Ha-
3HAYEHHS NPH MOE3AKaX Ha OOlEeCTBEHHOM
TPaHCIIOPTe.

— Ecsiu nns yueHMKa Ba)kKHO TOcelleHne
Kade, B3pOCJIbIii JIOJIKEH /IaTh YKa3aHUS O TOM,
Kak z00patbest 10 Kade, TOTBKO eCIi YIeHUK
UJIET PSIIOM CO B3POCJIBIM.

— Ecau ansg yyenuka BaKHO TIOCellleHHe
WUTPOBOM TLIIOIAIKH, B3POCJIBII BBITIOJIHUT €TO
IpochOy U 3aBe/leT aBTOMOOUIIb TOJBKO B TOM
cIy4ae, ecii YIYeHUK MPUCTETHETCS PeMHEM
6€e30TacHOCTH.

4. Codepacanue doma

— Ecsm yuenuk xouer morpoboBath Jo6u-
MYIO ey ¥ eMy HeOOXOMMO TIPEsKIEe CMeIIaTh
WHTPEUEHTDI, TTOTOM €€ Pa3orpeTh, MmepemMe-
[IMBaHWE MHTPEANEHTOB BBICTYIIHT KaK 1MO0Y-
JMTETbHBII MOTUB U MPUBEAET K ACHCTBUAM,
IpeBPAIAONMM Pa3Hble HHTPEAUEHTHI B JIO-
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Oumyio eny. IleneBoe 1moBeenue: MPUrOTOB-
JieHue Omosa.

— Ecsi coH BasKeH 11 yU4eHUKa, U eMy He-
00X0/IMMa JIJIl CHA KPOBaTh, JOCTYI K KPOBATH
IPEIOCTABJIAETCS TOJLKO MOCJE TOTO, KaK KPO-
BaTh Oy/IeT 3alIpaB/eHa YUCTHIMU IPOCTHIHSM.

— Korja efa npejacrasisger 1eHHOCTD I
YVYEHUKa, ¥ BO BPEMSI €/[bI OH CUINT 32 CTOJIOM,
JOCTYII K CBOEMY MECTY OH IOJIyYHUT TOJIBKO
I0CJIe TOTO, Kak OyIeT HAKPBIT CTOJL.

5. llonumanue spemenu

— Korga kakoe-1nb0 Teseloy nMeer 3Ha-
yeHue JIJIST yYeHWKa, U JIOCTYI K TPOCMOTPY
BO3MOJKEH TOJBKO ITOCJIE BKIIOUYEHU TEJIEBU-
30pa B HY’KHO€ BpeMsi, HO HeT CUTHaJIa, KOT/a
opa BKJII0YaTh TEJIEBU30P, TO YaChl, TTOKA3HI-
Baloll[e BpeMsl Hayaja TeJemoy, OyAayT Io-
OyAUTENIbHBIM MOTHUBOM, W 9TO IPHUBEIET K
JeRCTBUSM, TPeOYIOIUM OOyYeHUsT PaCIo3-
HaBaHuio BpeMeHu. [leneBoe mnmoBesenne: pac-
NMo3HaBaHHE BPeMeHHU Ha IU(POBbIX /aHAJIO-
rOBBIX Yacax.

— Korma urpa Ha KomIbioTepe BaskHa I
y4eHUKa, U OH JIOJKEH YMeTh paclio3HaBaTh
KapTOUYKY «KOMIIBIOTED» B CBOEM BU3YyaJIbHOM
paciucaHui, TOCTYI K MUCbMEHHON KapTOuKe
«KOMIIbIOTEP» OY/IET pasperieH TOJbKO TTOCIe
BBITIOJTHEHUST TIPEBIAYINX eWCTBUM, yKa-
3aHHBIX B BU3yaJbHOM PacIMCaHWH.

— Ecsm nndopmarius o 3ariaHupoBaHHBIX
KaHUKYyJIaX UMeeT 3HaueHWe /I YYeHUKa, a
B3POCJIbII ee He JlaeT, I0CTYI K uH(opmaliuu
Oy/IeT OTKPBIT TOJBKO TIPU MOUCKE JIaT M0 Ka-
JIeH1apio.

6. Hcnoav3osanue mexnoozuu

— Ecun kakag-1mbo 1mecHs mMeeT 1eHHOCTh
JUIST YYEHWKA, U eMy HeOOXOINMO ee BOCITPO-
M3BECTH Ha KOMITbIOTEPE, HO (hailyr He 0OHApY-
JKeH Ha paboueM croJie, Bua (aiiia Gyaer Bbl-
CTyIIaTh B KayecTBe IMOOYIAMTEJIbHOIO MOTHBA
U [IPUBEIET K AECTBUSIM, KOTOPbIe OYAyT Ha-
noMuHaTh o Bujie daiina. [leneBoe nosenenme:
u3BjIevYeHne (paiiyia U3 Manku B KOMIbIOTEPE.

— Korzma nepekyc mMmeeT 3HaueHHWe I
YUEHWKA, a B3POCJIBbINA, OOBIYHO MTPEIOCTABIISI-
IOIUIA 3TOT MEePEKyC, OTCYTCTBYET, AOCTYII K
eze Oyzier paspelieH TOJbKO MOCJe TOro, Kak

OH TIOTIIPOCHUT €1y Y B3POCJIOTO, OTIIPABUB MY
TEKCTOBOE COOBIIEHYIE.

— Ecim KaHMKYJIbI UMEOT 3HAYeHUe JIJIs
yUEHWKA, U eMy HeoOXOIMMO 3a6pOHUPOBATH
HOMED B oTeJsie, GpoHUpOBaHUE OyaeT TPUHS-
TO TOJIBKO MOCJI€ OTIIPABKH 3aIIpoca IO 3JIEK-
TPOHHOM TI0UTE.

7. lllonnune

— Korma y yuennka ectb mobuMast efia, i OH
JIOJKEH KYTTUTh MPOAYKTHI B Mara3uHe, HO MH-
IPEMEHTOB OYEHb MHOTO, U YY€HUK HE MOKET
BBIOpPATh, TO CIUCOK C TO3UIUSIMU MOKYIIOK
OyzeT BBICTYTATh B KauyecTBe TMOOYAUTETHHO-
ro (akropa /st TIOKYTIOK U TPUBEIET K CO3-
maHnio Takoro crucka. IlereBoe moBeneHue:
COCTaBJIEHHE CIIMCKA TOBAPOB /IJIs OKYIKH.

— Korma xymoskecTBEeHHBII IIPOEKT HMeeT
3HaYEHUeE JIJIT YYEHUKA, ¥ eMy HYKHO TPHO6-
pecTu Bech MaTepuall, Bce HeoOXOIUMbIE TT0-
KYIIKH OKaKyTCsI B €70 KOP3UHE TOJIBKO TIOCTIe
UX TIPUOOPETEHNSI 10 CITHCKY.

— Korzma npeaMeTsl B KOp3WHE MMEIOT 3Ha-
yeHue st YYeHWKa, U OH J0JKEH 3allIaTUTh
3a HUX, OIlJIaTa TOBapOB B Kacce Oyjer pas-
peliieHa TOJIbKO TOCJIe TIOICYeTa MPaBUIbHOIM
CYMMBI JIEHET.

8. Hasvlku meaxot MOomopuxu

— Korza yuenuk mo6uUT packpamiuBaTh, 1
eMy HeoOXOIUMO JIOCTaTh MEJIKM U3 KOHTEN-
Hepa ¢ KPBIIIKOI, CHSTHE KPBINIKN CTAHET TI0-
OyanuTenbHBIM (HAaKTOPOM ¥ TIPUBEIET K TIPO-
1eccy ee orBuHYNBaHUs. [leeBoe moBenenme:
OTBUHYHMBAHUE.

— Korma y yuyenwka mmeercst cym, U emy
HY’KHO CMEIaTh WHTPEAUEHTDbI, 9TO OyzeT
BO3MOJKHO TOJIBKO 1TOCJI€ TOTO, KaK OHU OYIyT
nepeMeIniaHbl JOKKOM.

— Korga yyenuka Jo0UT NMHIILY, U €My
MAIOT IEJIYIO TTHIIY, @ B3POCIBII YeJT0BEK He
paspeskeT ee Ha KyCKH, TO KyCKU IHIIbI OY-
YT OCTYIIHBI TOJIBKO MTOCJIE TOTO, KaK TTUIIA
OyzeT Hape3aHa Ha KYCKU KyXOHHBIMHU HOK-
HUTIAMU.

9. Umenue
— ECJII/I y‘{eHI/IK xoyeT HOI/II‘paTb C I/IprHI-
KaMu, 3aepThIMU B TIKady, U JTOCTYIT K HUM
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BO3MOJKEH TOJIbKO TIOCJIe BBIOOpA OJHOM 13
HUX W3 CIIHCKA, TO HA3BaHUS TPEIMETOB B
CIIMCKE CTaHyT MOOYAUTENbHBIM (haKTOPOM,
U 9TO MPUBENIET K COCTABJIEHUIO CITUCKA UTPY-
nrek. [lesreBoe moBe/ieHE: YTEHHE CJIOB.

— Ecsu 3aBeprienuie Xy10KeCTBEHHOTO
poeKTa uMeeT OOJIbIIoe 3HAYEeHUE [IJIsl yue-
HUKA, U eMy HeoOXOAMMO 3HaTh O CJELYIO-
IIMX JEHCTBUSX, B3POC/IbI He 00BSICHSIET 9TH
NEeNCTBUS YIEHWKY, U U3yYeHUe CJIeTyIOTINX
meicTBUil Oy/IeT BO3MOMKHO TOJBKO MOCTE
MPOYTEHUST ONMUCAHUI MIAarOB B NMUChMEHHOM
UHCTPYKIIUM.

— Korzma npocmotp dumpmMoB nMeer 3Ha-
JeHue [ yYeHWKA, U OH JIOJIKEH CKa3aTh
CKa3aTh B3POCJIOMY, KaKOH (hujgbM XoTes Obl
MOCMOTPETh, OH MOJKET 3a/1aBaTh BOTPOCHI
TOJIBKO TIOCJIE TTPOUYTEHNS U YSICHEHUS OTHCa-
HUsST (DUITBMOB, OIMYOJUKOBAHHBIX Ha WHTEP-
HeT-CTPaHUIIE.

10. Coyuanvrvie nasviku

— Korga pasrosop Ha JTI0O0MMYIO TEMY HMe-
eT 3HaYeHWe JIJI YUeHUKa, ¥ OH HYKIAeTCs BO
BHUMAaHUU CO CTOPOHBI CBEPCTHUKOB, HO JIPYT
MOJKET TIPUCYTCTBOBATH Ha 00CY KIEHUH TOJIb-
KO B TOM CJIy4ae, €CJIM Y4€HUK OTBETUT HA HE-
KOTOPBIE BOTIPOCHI, OTBETHI HA BOIIPOCHI Oy T
BBICTYIIaTh B Ka4€CTBE HO6YZ[I/IT€JII)HOFO MOTU-
Ba U IIpUBEAYT K KeJIaHWIO Ha HUX OTBETHUTD.
[leneBoe TOBe/ieHME: OTBEYATh HA BOMPOCHI
JIPyToro YeJoBeKa BO BpeMs pa3roBopa.

— Korpa urpyiika BakHa /1711 y4YeHUKa, 1
eMy HeoOXOIMMO HaWTH MECTO, TJle MOKHO
ee CIpsITaTh, JOCTYI K WTPYyIIKe OyaeT BO3-
MOJKEH TI0CJIe TOTO, KaK OH IPUBENET CBO-
WX TOBapHIeil K MecTy, Tie Oblia crpsitaHa
UTPYIIIKA.

— Korna urpa umeer 3HayeHnue g yye-
HUKa, a MaTepuas, HeOOXOUMBIN JJIsI UTPHI,
€Ille HE TOTOB, MPUCTYIIUTH K UI'PAM MOKHO
OyleT TOJbKO MOCJe TOTO, KaK YYEeHWK CO-
IJIACOBAHHO MPUCTYTIUT K TIOJATOTOBKE UTPHI C
TOBAPUIIIAMH.

11. Csasv 6onee uem ¢ 00num

nooxodom CEO-T

HeCMOTpH Ha TO, 4TO HpI/IBeI[eHHbIe BbIIIIE
[IPUMEPBI OMUCAHBI KaK U30MPOBAHHbIE 110~
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BeJleHYeCcKre BO3MOJKHOCTH, I10/[aBJISIONIEe
GOJIBIIMHCTBO PeajbHbIX BO3MOKHOCTEN B3a-
nMmocsasanbl. CienoBaTesibHO, MBI MOYKEM
TaK:Ke IIPUBA3aTh 00JIee OAHON BO3MOKHOCTH
K GoJiee IJIMHHON ITOCJIE0BATEIBHOCTU BO3-
MOKHOCTEH, KaK1ast U3 KOTOPBIX ITpeIHa3Ha-
YyeHa IS CO3JaHusl YCJOBHOTO MOOYAUTEIs
NEeNCTBUN, MPUBOJASIINX K BO3HUKHOBEHUIO
Takux 1obyaurtesneil. Jloctymn K eme MOKeT
OBITH 3aKPBIT, MOKA CTOJ He OyseT HaKpbIT,
JOCTYIT K He0OXOAUMOII TTOCYIe Ha CTOJIE MO-
JKeT OBbIThb 3aKpPBIT, 0 TE€X MOP MOKa YYEHUK
He cobeper HIKOJbHBIN PIOK3aK IS CJIeLy-
IOIETO JIHS, OCTYI K IMIKOJbHOMY PIOK3aKy
MOJKeT OBITh 3aKPBIT J0 TEX IMOP, MOKa yde-
HUK He 3aKOHYUT CBOIO KJIACCHYIO pabory,
U IIPOYee, YTO COCTABJISIET AJUHHBINA CITMCOK
B3anMocBa3anubIx moaxoxoB CEO-T, kax-
7las TMO3UIMS KOTOPOTO /IOJIKHA TTPUBECTH K
oTpejieJIEHHBbIM TIeJIEBBIM JlelicTBUSAM (Ha-
puUMep, HaKpbIBaHWE Ha CTOJ, MOATOTOBKA
IIKOJbHOIO PIOK3aKa, BBIIOJHEHHE IIKOJIb-
HBIX 3a/IlaHUIN ).

Kak u B peaysbHOIl KU3HU, OKPYKEHUE B
MPOIIJIOM, TIeJIeBOe TIOBeJIeHNEe U 3alporpam-
MUPOBAHHBIE TIOCJTENCTBUS MOKHO MOJIEJN-
poBaTh B GECYNCIECHHBIX KOMOMHALUAX, B 3a-
BUCHUMOCTH OT COZEP:KaHUs ITOBeIeHYECKOM
ITOCJIeIOBATEIbHOCTHU M JITUHBI 1IeroYku. Kpo-
M€ TOTO, B 3aBUCUMOCTU OT HaBBIKOB U COOT-
BETCTBUS ydalllerocss TpebOBaHUsIM, MPAKTH-
KYyIOII[Me TepareBThl MOTyT 100 0ObeIuHSATh
B IIETIOYKY U TIPECTABIATH 3aBUCUMOCTHU OfI-
HOBPEMEHHO, JTUOO0 TIOCTEIEHHO YBEJINIMBAThH
JTAHY TIOCJIEZIOBATETBHOCTY TIETTH, UCITTOJTh3Y s
TEeXHUKN CHVKEHUSI MHTEHCUBHOCTH HOTPeO-
Hocrei [21].

3akiaouyeHue

KapneTrT u coaBTOpBHI 3aBUJIN, YTO CTpa-
Teru OOydYEeHMs, OCHOBaHHbIe Ha aHAJIN3€
CEO-T, MoryT ObITh JIETKH B UCIIOJIb30BAHUH
ISt TIPAKTUKOB, W YTO B 9TUX CTPATETUSIX UC-
[IOJIb3YIOTCSI  eCTeCTBEeHHble  3aBUCUMOCTH
MOTUBAIMOHHBIX (PAaKTOPOB (T.e., KOHEUHBIC
MOTHUBATOPHI 1NN TTOBE/IEHNS), a HE UCKYC-
CTBEHHO CO3/JaHHbIe MOTHUBATOPBI; OHU MOTYT
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TaKKe BBICTYIATh B KayecTBe JIOMOJHUTEh-
HOTO TIPEMMYIIECTBA KaK /IJisi TPaKTHUKOB,
TaK M JIJIST YYACTHUKA, TIOCKOJbKY WX MOKHO
BKJIIOUHUTH B CYTIECTBYIOIINE MPEATIOYTUTEh-
HbIE BU/IBI IeITETbHOCTH [4].

OrpomHOe pazHooOpasye MeXaHU3MOB 00-
yUYeHUsT HeTb3s BKJIIOYUTH B OJWH CIHCOK.
OHu MOTYT TOSBUTBHCS B Pe3yJbTaTe HC-
nonb3oBanus aHanuza CEO-T B kauecTBe
KOHIleNTyaqbHOTO uHCTpyMeHTa. CienoBa-

Baaromapuoctp

TEJIbHO, JaHHASI CTaThsl JOCTUTHET HAMBAK-
He#men 1meam TOrja, Korja 4uraTesb IIOH-
MeT KOHIENIINIO TPaH3UTUBHO-YCJIOBHOTO
(hopMHPYIOTIETO eHCTBUs, MoiMeT o0Ime
XapaKTEPUCTUKN BCEX TPHUMEPOB U CMOXKET
ucnosibzosath CEO-T B KauecTBe KOHIIEII-
TyaJIbHOI OCHOBBI, C IIOMOIIBIO KOTOPOW
afalTUPYeT CBOM METO/bl OOyYeHUs K KOH-
KPETHBIM HaBbIKaM M MOTPEOHOCTSIM UX yUe-
HUKOB.

ABTOpr BbIpa’karoT CBOIO 6HaFOHapHOCTb BI/IHCQHTy H)K Kap60He nu ﬂeHI/ISB CMHuT 32 OIICHKY 1 BajKHbIE KOMMEHTapUu BO

BpeMA IMMOATOTOBKU 1 HAIIMCAHUA HaCTOHH_[teI CTaTbU.
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The Pathophysiological Rationale for
Personalized Metabolic Therapy of ASD.
Promising Treatments

S.I. Polyakova*,

Pirogov Russian National Research
Medical University (RNRMU)
Moscow, Russia
polyakova1963@list.ru

A metabolic disorder is a serious problem. Changes that occur at the cellular level and are associated with bio-
chemical processes lead to malfunctioning of the cell, and further, respectively, of tissue, organ, of the whole
organism. Metabolic care is the basis of metabolic therapy. For almost every metabolic regimen of autism
spectrum disorder, there is a counter-argument. For this reason, a unified approach to therapy is impossible,
since, apart from the “autistic triad”, each person has his own peculiarities. At the present stage, in addition to
a gluten-free and casein-free diet, vitamins of groups B and D, polyunsaturated fatty acids, various methods of
microbiome correction are used in therapy, but there is no serious evidence base for the effectiveness of therapy
for autism spectrum disorders. The article proposes options for the study of metabolic changes in the body,
which are the rationale for the development of a scheme of metabolic therapy in the framework of a personal-
ized medical approach to the treatment of autism spectrum disorders.

Keywords: autism spectrum disorders, autism, metabolic therapy, personalized therapy.

he purpose of this article is to acquaint with

the complex biochemical processes occur-
ring in the brain, their dependence on the dietary
intake, metabolic features, and the gut flora con-
dition. It seems that the detailed description of
some biochemical processes, given in the article,
may be of interest to young researchers and ex-
perienced professionals working with children
with autism spectrum disorders.

People with ASD have varying degrees of
brain function deficiency. This is due to the
violation of neural pathways, the imbalance
of inhibiting and activating biologically active

For citation:

substances, which leads to a decrease in com-
munication skills, the impossibility of social-
ization, and to some people — to cognitive im-
pairment. Neurotransmitters are included in a
wide variety of chemical processes at the level
of neurons and synapses. The roles of gamma-
aminobutyric acid (GABA), glutamate /gluta-
minergic mechanism, transport and synthesis
of creatine, cholesterol, pyridoxine — which
are cofactors of many reactions of neurotrans-
mitter synthesis (serotonin, norepinephrine),
biotin, carnitine were studied. Autism, as a
symptom, is described in violation of the dis-
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eases of the urea cycle, partly due to receptor
deficiency in oxytocin and other mechanisms
[4; 8; 11: 19; 20]. In a small number of studies
on an autopsy of the brain of patients with au-
tism, glial cells (neuroglia) predominate over
neurons, whereas normally glial cells make up
about 40% of all brain cells. The brain sizes of
children under the age of one with autism ex-
ceed the brain sizes of neurotypical children.
But with age, the brain composition changes:
there is an increase of white matter, the cer-
ebellum, precisely due to glia [4—6; 8; 11; 14,
17; 19; 22; 24]. Gliosis is the result of the re-
placement of neurons by glia, and the causes
of neuron destruction in cases of autism are
variable. There are various theories: autoim-
mune lesions, post-vaccination reactions with
immune damage, infectious, trophic (includ-
ing hypoxic), metabolic. It is important to de-
termine the causes of gliosis and its location,
which significantly affects the clinical mani-
festations, aphasia, emotional sphere, motor
symptoms of people with ASD. In 3/4 of the
results of magnetic resonance spectroscopy of
patients with autistic traits, there was a de-
crease in the content of glutamic acid and glu-
tamate in the brain [8].

An individual approach to the treatment of
each patient is primarily the identification of
personal features of the metabolism. Patients
with ASD are known to have unusual eating
behavior, hypersensitivity to certain foods,
which can manifest themselves as aerophagia,
abdominal pain, bowel disorders (both diarrhea
and constipation), bloating, which ultimately
leads to unwillingness to try new food and the
formation of fear of eating [2]. The symptoms of
metabolic disorders that appear after a year are
described. That is, precisely when children ex-
pand their diets and try to introduce new foods
into their diets. And, first of all, it concerns glu-
ten-containing products [14; 15].

The essence of gluten intolerance
Cereal grains, especially wheat, are high

in high molecular weight protein, gluten.
The following are the current ideas about

the mechanisms of gluten intolerance with
a description of specific clinical entities and
manifestations:

— Allergic: wheat allergy (respiratory and
food allergies, gluten-dependent anaphylaxis,
contact urticaria);

— autoimmune (celiac disease, gluten atax-
ia, Duhring’s disease);

— and non-autoimmune non-allergic glu-
ten intolerance (or non-coeliac gluten intoler-
ance), see fig. 1.

Coeliac disease is a disease that often oc-
curs not only in children, but also in 1-3% of
the western population, including the United
States, which corresponds to 5 million people
living in Europe. Celiac disease is particularly
common in Sweden.

Wheat allergy is a type of allergy that is
most common in children in their early infan-
cy. In adolescents and adults, it is much less
common. In most cases, children “overgrow”
this type of allergy by the age of 12.

Non-coeliac gluten intolerance is a disease
whose symptoms are triggered by the use of
gluten by a patient without coeliac disease or
food allergies. For gluten intolerance, not as-
sociated with coeliac disease, there are no bio-
logical markers.

The most important step in the diagnosis
of this disease is the exclusion of coeliac dis-
ease and wheat allergy.

Gluten has two fractions — gluten and glia-
din. It is the amino acid composition of these
proteins that determine the properties and
characteristics of hydrolyzed wheat gluten.
The essence of the biochemical transforma-
tions of gluten in the process of digestion is
the overproduction of glutamic acid.

Sources and biological significance
of glutamic acid

glutamic acid is a part of proteins and means
a lot in their metabolism, being an amino acid
with a neurally mediated effect [16]. glutamic
acid belongs to the group of replaceable amino
acids and means a lot in the body. In the body,
it is up to 25% of all amino acids.
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Glutamate (a salt of glutamic acid) pro-
vides, in particular, the functioning of NMDA
receptors and activates them, ensuring the
conduction of nervous impulses, organizing
such cognitive functions as learning and mem-
ory. According to some authors, the dysfunc-
tion of NMDA receptors leads to ASD [16].

The key amino acid in the hydrolysis of
gluten, gliadin, and glutelin is glutamine acid.
Another important point: glutamic acid itself
and its salts are flavor enhancers, creating a
so-called “umami” taste that the baby already
feels with breast milk, although in essence, it
is the taste of meat that was extracted during
long-term cooking. For all substances, toxic-
ity is a dose-dependent concept. For adults, it
is considered safe to consume up to 9 g of glu-
tamate per day.

The list of products excluded from the diet
of patients with ASD is expanded to the big
four harmful: gluten, casein, soy, and corn.

These foods, rich in glutamic acid, contribute
to atrophy of the villi in the small intestine
and have neurotoxicity, which is a hot theme
for discussion by Neuro Dietitians [21].

The mechanism of molecular mimicry ex-
plains the clinical intolerance of not only these
four (gluten (including millet and oats), ca-
sein, soy, and corn) but already six products:
rice and yeast are added to the list.

Contrary to popular belief, the corn-grain
protein consists of zein (a partial protein that
does not contain lysine) and glutelin (native
protein), i.e., 40% per one of each. Corn glute-
lin contains a large (10—40%) amount of glu-
tamine in its composition; moreover, breeders
grow varieties enriched with protein for use in
the food industry and to create animal feed [1].

Soy protein contains 21.6% of glutamine —
it is more than whey (16.9%), casein (19.5%),
egg (13.5%), beef (14.5%) [20]. Despite the
combative advertising of soybeans and prod-

Gluten intolerance

Allergy to wheat and

Coeliac Disease )
other cereal grains

The autoim¢mune disorder with genetic
susceptibility of HLA-DQ2/HLA-DQS8 (95%), with
the formation of jejunum mucosa atrophy.

1/ IgA total

TEA total
Ightatal low level
normal DGPA

Pt

7~ Non-coeliacgluten
sensitivity

Limited hydrolysis of
gliadin = Polypeptides
Opioid-
modulating peptides

2 / specific IgA, 1gG >10 times

* tissue transglutaminase IgA, (tTg)

* Anti-Endomisial Antibodies (EMA)

* lgG only > 10 norms of Deamidated
Gliadin Peptide Antibodies,(DGPA)

Jejunal Biopsy
IgA,t!gG >10 NOT
'mes REQUIRED
IgA, 1gG <10 Jejunal Biopsy
4/' times REQUIRED
\ IgA, IgG negative - coeliac disease
excluded

3/ nonspecific IgA and 1gG
to gluten (1gG47?)

4/ IgE to grasses, wheat, rye, oats, barley

Fig. 1. Gluten intolerance scheme, diagnostic markers. A fragment of non-coeliac intolerance, characteristic
of children with ASD, is highlighted.
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ucts from it, soy is a stodgy product, that has
a large number of “insertions” in the molecule,
does not swell and, therefore, has low biologi-
cal value, referring to partial proteins, because
does not contain methionine. There is a lot of
information about the useful and not very use-
ful properties of soy, including products from
genetically modified soy.

The lack of gluten in the product is not a
guarantee of intolerance. It is not about aller-
gy and celiac disease, it is a hydrolysis prod-
uct — glutamic acid and peptides of gliadin
with opiate activity [12].

Glutamic acid is found in all foods of both
vegetable and animal origin. In grains— from
1500 mg/100 g of protein in product (corn),
to 3400 mg/100 g of protein in Poltavskaya
grain (wheat groats), in whole chicken eggs —
1773, in milk from 509 (cow’s milk protein) to
1164 mg/100 g of sheep protein milk, cheese —
from 4000 to 6300, fish 1700—3000 mg/100 g
of protein. The higher the fat content of the
product, the smaller the proportion of protein
and, accordingly, amino acids. Therefore, the
transition to a ketogenic, more fat-laden diet
is often useful not only due to a shift in me-
tabolism from carbohydrates to fats. So, soy
contains more than 6000 mg/100 g of glu-
tamic acid. Then a little less — in green peas
and parmesan cheese, and only then follow the
meat varieties (beef — 2800), etc.

An important role in the hydrolysis of pro-
teins is assigned to the enzyme dipeptidyl-pep-
tidase-4 (DPP-1V). It is a nonspecific enzyme
of many protein substrates, and in particular,
gluten and casein. The activity of DPP-IV
reduces the content of polypeptides with an
opioid effect on the CNS — gluten, and casein.
If necessary, on the Internet you can find the
trade names of enzymes containing DPP-1V,
to use them to improve the digestion of gluten.

Glutamine is an integral part of the most
important antioxidant complex — glutathi-
one, which protects cells from oxidative dam-
age. In addition, glutamine is an energy source
for rapidly dividing cells, including cells of
the immune system. About 1/3 of the energy
of these cells is obtained by the oxidation of
glutamine.

Ammonia as a neurotoxin

High levels of ammonia and glutamate in
the brain are neurotoxic [7; ten]. Their effect
on specific brain receptors (NMDA receptors)
causes anxiety states. The “circulation” of glu-
tamate is a complex mechanism that ensures
the operation of NMDA receptors [7; 10; 23].
Deamination of glutamine to glutamate leads
to the formation of ammonia, which, in turn,
is associated with a free proton and excreted
into the renal tubule lumen, leading to a de-
crease in acidosis. The conversion of gluta-
mate to a-ketoglutarate also occurs with the
formation of ammonia. But the reverse process
of ammonia binding leads to an increase of glu-
tamine (“time bomb”) with a potential risk of
a hyperammonaemia crise, which, in a severe
case, leads to coma, and in a lighter one — to
headache, vomiting, impaired consciousness
and behavior, other signs of intoxication. In
the central nervous system is about 106 gluta-
matergic neurons. Elevated level of glutamate
in the synapses between neurons can destroy
them, but astrocyte glial cells absorb excess
glutamate. It is transported into these cells
using the GLT1 transport protein, which is
present in the astrocyte cell membrane. Being
absorbed by astroglia cells, glutamate no lon-
ger causes damage to neurons.

The role of nutrition
in hyperammonaemia

Food selectivity, the rejection of certain
foods, which is often peculiar to people with
ASD, can lead to a lack of such amino acids
as ornithine, arginine, citrulline, which are
involved in ammonia detoxification. Refusal
of protein foods, in particular, of meat, fish,
eggs, cottage cheese, etc., can be associated
with excessive formation of ammonia during
the hydrolysis of dietary protein, as a result
of which ammonia is not sufficiently neutral-
ized by the liver, or too much of it is formed.
This once again underlines the importance of
the principle of balanced nutrition (a little
protein — bad, a lot — it can be even worse).
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And yet — the autoregulation of metabolic
processes consists in the rejection of protein
foods, meat, cottage cheese, that is, in the met-
abolically grounded selectivity of appetite. It
should be considerate towards this.

Ammonia (and its ion — ammonium) is the
primary nitrogenous slag, which must be con-
verted into less toxic urea in the liver and ex-
creted with urine. With an excess of formation,
or with its insufficient neutralization, ammo-
nia easily penetrates the blood-brain barrier
and has a neurotoxic effect. The pathogenetic
effect of ammonia on the central nervous sys-
tem is associated with a violation of the Krebs
cycle and a decrease in ATP synthesis — ad-
enosine triphosphoric acid [10]. Ammonium
causes alkalization of blood (metabolic alkalo-
sis), inhibits gaseous exchange by increasing
the affinity of hemoglobin for oxygen, which
causes oxygen deprivation in tissues. A vicious
circle is formed — hypoxia leads to increased
respiration, loss of carbon dioxide, alkalization
of blood (respiratory alkalosis); a combination
of metabolic and respiratory alkalosis exacer-
bates impaired gas exchange and damages the
cellular Na*/K* pump.

Glutamine is formed from ammonia with
glutamic acid, has a high osmolarity, accumu-
lates in the cell, and, in excess, causes cerebral
edema, especially astrocytes. The concentra-
tion of ammonium in tissues and in the brain,
in particular, is 10 times higher than in the
blood, but it is the brain that is most sensitive
to hyperammonaemia. In the cell, glutamine
and asparagine are deaminated, respectively,
by glutaminase and asparaginase to form am-
monium ion [10]. When collapsing, glutamine
in high concentrations leads to hyperam-
monaemia — this cycle can be repeated many
times, supporting intoxication, in a crisis situ-
ation — cerebral edema, and in milder cases —
behavioral disturbance, vomiting, headache.

There are too little works aimed at studying
the level of ammonium in the blood of people
with ASD. Some clinical cases are combined
in reviews of studies of adult patients with
psychiatric diseases [7; 9; 28].

Hyperammonaemia as a symptom may be
due to various reasons: hypercatabolism of
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the protein (due to trauma, excessive physical
activity), protein overeating, starvation (and
as a result — autophagy, rhabdomyolysis —
processes in which the own tissues are used to
maintain homeostasis), disruption of micro-
biota functioning both in terms of production
and utilization of ammonia, lack of enzymes of
the urea cycle.

Thus, the ammonia toxicity does not cause
any doubts, the level of ammonium more than
60 umol/1 (110 pg/dl) is considered patholog-
ical; the normal level of ammonium ions does
not exceed 35 uMol/I (or 60 ug/dl), interme-
diate questionable results fall into the “gray
zone” and require repeated research.

The determination of the level of ammonia
is carried out at any time, not only on an emp-
ty stomach. Physiological amount of protein
(1 g/kg) challenge is more informative.

Ammonia is also formed from other amino
acids by deamination to form ammonium ion,
for example, cysteine into pyruvate + ammonia,
histidine is converted into urocaic acid and am-
monia, glycine into glyoxalic acid and ammonia,
glucosamine-6 phosphate into glucose-6-phos-
phate and ammonia, glutamine to glutamic acid
and ammonia. It is important to know for the
correct assessment of the spectra of the amino
acids, the prescription of a low protein diet and
amino acid mixtures and drugs.

The role of microflora in ammonia
homeostasis

The growth of yeast and bacteria in the
intestine is accompanied by the formation of
ammonia, which is easily soluble and over-
comes the hematoencephalic barrier [14; 17;
18]. A diet rich in animal protein can also in-
crease the level of ammonia in the body. Mag-
nesium, zinc and taurine are agonists that pre-
vent the activation of NMDA receptors and,
accordingly, reduce anxiety, including during
hyperammonaemia [16; 25].

Itis important to emphasize that the study
of the intestinal microbiota by the bacterio-
logical method makes it possible to identify
only 10% of the intestinal microbiota, since
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already dead microorganisms are taken for
analysis. In addition, the microbial commu-
nity of the small intestine is represented not
only by the luminal, but also by the parietal
flora, located under the protective layer of the
epepithelial mucus.

Alternative methods for the study of
microbiota include the sequencing of its
representatives, but this is a costly and in-
accessible study to date. Also used is regis-
tered more than 20 years ago, the diagnostic
method G.A. Osipov “Mass spectrometry of
microbial markers” (MSMM). This method
is based on the reconstruction of microbiota
by microbial markers: components of micro-
organism membranes, serum lipopolysaccha-
rides, punctates, drainage fluid, coprofiltrates,
urine, saliva. The advantage of this method
allows to evaluate the functional activity and
the qualitative diversity of the representatives
of the microbiota (including the intestine, and
it is more powerful). This promising method is
being actively developed.

Deviations in the intestinal microbiota in pa-
tients with ASD lead to an imbalance of repre-
sentatives: decrease in the number of bifidobac-
teria and lactobacilli (parietal flora), increase in
clostridia, fungi, some anaerobes (translucent

flora). Symbiont digestion, complementary to
its own, is accompanied by bloating, pain, in-
creased intestinal permeability. This important
point in conjunction with sensitization makes
the intestine a very weak barrier to the metabo-
lites of both the flora itself and the products of
protein hydrolysis with opioid action.

A personalized approach to the prescription
of a gluten-free and casein-free diet should be
based primarily on clinical efficacy, but labora-
tory diagnosis of gluten and casein sensitization
can be an argument in favor of this restrictive
diet. Prescription of the DPP-IV enzyme does
not solve the problems of coeliac disease, but
it has proven itself very well for the occasional
use of gluten for allergies and is especially effec-
tive for non-coeliac gluten intolerance.

The study of amino acids and the determi-
nation of ammonium must be included in the
diagnostic program of children with ASD.
Moreover, in the arsenal of specialists there
are medications for the correction of hyperam-
monaemia and various dietary supplements.

As a result of two years of work on the
study of metabolic features, eating behavior,
diet peculiarities and microbiota in children
with ASD, the diagnostic program presented
below is proposed.

Table

Diagnostic program for the study of potentially significant metabolic abnormalities
in children with autism spectrum disorders

Research methods

Therapeutic approach

Advanced research and
prescriptions

Exclusion of

antiglyadin — Test diet for at least 3 months. phins of gluten and casein
antibodies (to tissue Prescriptions: in urine
transglutaminase, — alpha-galactosidase — Magnetic resonance
deamidated gliadin — DPP-1V spectroscopy of the brain
peptide) and genetic | — Synthesis of continuity of the intestinal barrier — LCHF? diet in patients
susceptibility to — Mucous reparants with epilepsy

coeliac of HLA-DQ2/ |— Antisecretory drugs to reduce the aggressive prop-

HLA-DQS8 erties of luminal fluids

of hygienic skills)

Individual approach to a gluten-free and casein-free diet

— Production of physiological rest (enzymes)
— Correction of defecation (including in the absence

— FODMAP! diet with the administration of alpha-
galactosidase (allowed from 5 years to off-lable)

— Determination of exor-

! Fermentable Oligosaccharides, Disaccharides, Monosaccharides and Polyols.

2 Low Carb High Fat
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Research methods

Therapeutic approach

Advanced research and
prescriptions

Evaluation of liver
function tests
rations.

Optimization of detoxification and synthetic functions
using ademetionine, tocopherol, acetylcysteine prepa-

Breathing test

Ammonium control on
an empty stomach

— Consultation of a geneticist.

— Correction of amino acids, including subsidies
of arginine, ornithine, citrulline (coenzymes and

— after taking gluten  |substrates of the Krebs urea cycle).
— after protein load of |— Low protein diet.
1g/kg — Determination of orotic acid in the urine.

— Exclusion of diseases of the urea cycle.

Ammonium monitoring
(by individual devices)
according to indications

Determination of
amino acids in the

— Supplement of deficient amino acids
— With an excess of glutamine, the prescription of

Special formulas for pa-
tients with UCD (dis-

blood ammonium scavengers. eases of the urea formation
(including glutamine) |— Prevention of hyperammonaemic crises cycle)
MSMM study by G.A. |Specific and nonspecific decontamination, correction | — In the future, the
Osipov with metabiotics and symbiotics study of microbiota drug
resistance
— Microbiota
transplantation

— Deviation correction
— Prescription of carnitine

Research of acylcarni-
tines, free carnitine

nootropics, omega-3 fatty acids and similar substrates

Lactate test

Exclusion of mitochondrial insufficiency

Primary, secondary

Creatinine test + creatine phosphokinase

In an optimal way -
creatine test in the
cerebrospinal fluid

Vitamin-mineral At the request of the parents

premix

In conclusion, it is important to empha-
size that there are no uniquely bad or good
molecules in the metabolism, to ensure ho-
meostasis (constancy of the internal envi-
ronment of the body) there must be a mobile
biochemical equilibrium. As a doctor with
more than thirty years of experience, I can

recommend a reasonable and gradual nutri-
tional intervention of new products, diets,
and medicines.

And, of course, any medical recommenda-
tions should be understood and accepted by
parents, especially in the case of restrictive
and prohibitive measures.
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Hapymenue oOMeHa BelecTs — cepbesHast mpodJieMa: M3MEHEHMsI Ha KJIETOUHOM YPOBHE, CBA3aHHbIE ¢ OUOXU-
MUYECKMMU IIPOLECCAMU, IPUBOIAT K HEIIPABUIBHOI paboTe KJIETKH, a Jajee, COOTBETCTBEHHO, TKaHH, OPraHa,
Bcero opranusMa. Koppexiysa sTux HapylleHnil — 0CHOBa MeTa0OINYecKoi Tepanun. IIpakTiaecKn 11 Kaxk-
IIOi1 CXeMBI METabOINYECKOH TepAIK PACCTPOIICTE Ay TUCTUYECKOTO CIIEKTPA HAXOANUTCS CBOI KOHTPApTyMEHT,
U eIUHBIA MOAXO0/ K TePAN HEBO3MOKEH, MOCKOIBKY, KPOME «ayTUCTUYECKON TPUAAbI», KaiK bl YEeJI0BEK
umeert csou ocobennoctu. Ha coBpeMeHHOM aTalie, KpoMme 6e3rII0TeHOBO 1 6e3Ka3eMHOBON JIMeTbl, B TEPaIIiK
TIPUMEHATOTCA BUTAMWHBI prHH Bu D7 TTOTMHEHACBITIEHHDBIC JKUPHbBIE KNCJIOTBI, Pa3/IMYHbIE METO/IbI KOPPEK-
MM MUKPOOMOTBI, HO CEPhe3HOM 0Ka3aTebHON 6asbl 9h(PEKTMBHOCTH Tepanuy PacCTPOICTB ayTUCTUYECKO-
IO CIIEKTpa He CyIIEeCTBYeT. B craTbe MmpesiosKeHbl BAPHAHTbI NCCIEA0BAHNS METAOOINYECKUX U3MEHEHUI B
OpranuaMe, KOTOpbIE SIBJISIIOTCS 0GOCHOBAaHMEM JIIST pa3padOTKM cXeMbl MeTab0JMYeCKON Tepalnu B paMKax
[ePCOHATM3MPOBAHHOTO MEAUIIMHCKOTO MOAX0/IA K JIEYEHUIO PACCTPONCTB ayTHCTUYECKOTO CIIEKTPA.

Kniouesvte cnosa: paccTpoiicTBa ay THCTUIECKOTO CIIEKTPA, Ay TH3M, METab0INYECKAs TePAITHst, ePCOHATMH-
poBaHHas Teparnusl.

CITOKHBIMU OMOXMMHUYECKIMHU ITPOIlecca-
MU, TTPOUCXOAAIIUMU B MO3Te, UX 3aBUCUMO-
CTBIO OT TIMIIEBOTO PaI[MOHa, OCOOEHHOCTEH
oOMeHa BEIIECTB M COCTOSIHUSI MUKPOMJIOPHI
kunieyHuka. Ilpezncrasisiercss, 4to neranu-
3UPOBAHHOE OIMCAHWE B CTaThe HEKOTOPBIX
OUOXMMUYECKUX TIPOIECCOB MOJKET 3alHTEpe-
COBaTh MOJIOJIBIX UCCJIeIoBaTeel U ONBITHBIX
CIIEIUAJINCTOB, PA0OTAIONINX C JIETHMH, HME0-
HIMMU PAcCTPOMCTBA Ay TUCTUYECKOTO CIIEKTPa.

I | €JIb HACTOSIIEN CTaThd — O3HAKOMUTDH CO

Jlng nyraTthr

JItonu ¢ PAC umeloT pasHyio creneHp He-
JIOCTAaTOYHOCTH (DYHKITMOHUPOBAHUS MO3TA.
IT10 00bsICHsIETCST HApPYIIEHUEM HEHPOHHBIX
cBsi3eit, incOaIancoM TOPMO3SIIIINX U AKTHBH-
pytomux 6I/IOJIOTI/I‘~I€CKI/I aAKTHBHBIX BELIIECTB,
4TO TPpUBOAUT K CHUKEHNIO KOMMYHUKATUB-
HBIX CIIOCOOHOCTEl, HEBO3MOKHOCTH COTIHA-
JIn3alln 1 'y 4aCTu JIIOZ[eﬁ — K KOTHUTHUBHbIM
HapyuienudaM. HeitpomeauaTopbl BKJIIOYEHBI
B 0OJIBITOE KOJMYECTBO PA3HOOOPA3HBIX XU-
MHUYECKUX TIPOIIECCOB HA YPOBHE HEPOHOB U
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cuHaricoB. VM3ydeHbl posin raMMa-aMUHOMAC-
agnoit kucsaotel (FAMK), rayramat/rmora-
MUH-3PTUYECKOTO MeXaHN3Ma, TPAHCIIOpTa U
CUHTEe3a KpeaTrHa, X0JeCTepUHa, TUPUIOKCH-
Ha — KO(aKTOPOB MHOTUX PEAKINI CUHTEe3a
HEHPOTPAHCMUTTEPOB (CEPOTOHUHA, HOPIITH-
HedpuHa), GUOTHHA, KAPHUTHHA. AyTH3M Kak
CYIMIITOM OIIVCAH TIPW HapylleHun OosiesHeit
UK/ 00pPa3oBaHUst MOYEBHHBI, OTIACTH 00h-
SCHSIETCSI PEIeNTOPHON HeI0CTaTOYHOCTBIO K
OKCUTOIIMHY U NPOYUMM MeXaHusmamu [4; §;
11: 19; 20]. B nebosbiiom KoimvecTBe paboT
10 pe3yJbTaTaM ayTONCUU MO3Ta IallueHTOB
C ayTH3MOM TI0Ka3aHO MpeobJialaHue TInajb-
HBIX KJIeTOK (HeWporimu) Haj HelpoHaMmu,
TOT/Ia KaK B HOPME TJIMAJIBbHBIX KJIETOK TIPU-
mMepHo 40% OT Bcex KJieTOK Mo3ra. Pazmepbl
MO3ra JIeTell /10 To/1a, UMEIOIINX ayTU3M, Ipe-
BBINIAIOT pa3Mepbl MO3Ta HEHPOTUITMYHBIX Jle-
teit. Ho ¢ Bo3pacTom MeHsieTcs cocTaB MO3Ta:
MIPOMCXOANUT yBeanvyeHne OeJoro BelecTBa,
MO3’Keuka, UMeHHO 3a cueT ruu [4—6; 8; 11;
14, 17; 19; 22; 24]. I'muo3 — pe3yabrat 3ame-
HIeHWsT HEHPOHOB TJIMEH, a IPUYUHBI Paspy-
IeHKsT HEPOHOB TIPU ayTH3Me BapuabesIbHBI.
CyIiecTByIOT pPa3jnyHble TEOPUU: AyTOUM-
MYHHOTO MTOPa’KEeHUS, TTOCTBAKIIMHAIBHON pe-
aKIIMU C UMMYHHBIM MEXaHU3MOM ITOBPEXK-
neHus, nHQeKImonHas, Tpodudeckas (B ToM
qrce  TUTMOKCUYECKast), MeTaboJmuecKast.
BaxHo orpesnenenvie TpUYnUH TJIM032 U MECT
€T0 PacCIoNIOXKeHNs, YTO CYTECTBEHHO BIUIET
Ha KJIMHUYECKHe MposBieHus, ahasuio, aMo-
IMUOHATBHYIO chepy, MOTOPHBIE CHUMIITOMBI
mozeit ¢ PAC. B 3/4 pe3ybTaToB MarHUTHO-
PE30HAHCHON CIIEKTPOCKOTTUU TAIUEHTOB C
AyTUCTUYECKUMU YepTaMu OTMeYeHO CHUXKe-
HU€ COJIeP>KaHusI B MO3Te ITyTAMUHOBON KHC-
JIOTBL U IJI0Tamata [8].

NupauBuayaibublii  TMOAXOJ K Teparuu
KQK/IOTO TAlleHTa — 9TO TPEKIEe BCETO BbI-
SIBJIEHIE TIEPCOHAJIBHBIX 0COOEHHOCTE Me-
Tabosimama. V3BectHo, uto manuentsl ¢ PAC
OTJINYAIOTCS. HEOOBIYHBIM TIHIIEBBIM TIOBEIE-
HUEM, TUTIePUYYBCTBUTETHHOCTHIO K HEKOTOPBIM
MPOAYKTaM THTAHUS, KOTOpas MOXKET TIpo-
SBJISATBCST adpodarueii, 60IbI0 B JKUBOTE, pac-
CTPOMCTBOM cTyJIa (KaK ITOHOCAMU, TaK ¥ 3a110-
pamu), B3[yTHEM >KUBOTA U HAKOHEI] TPUBOIUT

K HeXKeJJaHU PoOOBaTh HOBBIE MPOLYKTHI U
(hopmupoBaHuUio cTpaxa mepes MprueMoM MU
u [2]. Onucanbl CUMITOMBI METAGOTMIECKUX
HapyUIeHUi, KOTOPbIe OSBJISIOTCS T1OCJIe FO/Ia,
MMEHHO TOT/Ia, KOT/Ia JIeTSIM PacHIUpSIIOT TUeTy
U TIBITAIOTCS BBECTH B PAIIMOH HOBBIE MTPOLYK-
ThL. V1 B IepBYyI0 ouepesib 3TO KacaeTcsi TII0TeH-
cojiepKalux MpoaykToB [ 14; 15].

CYTb HEIMMEPEHOCUMOCTH IJIIOTE€HA

B 3akax, a 0coOeHHO B TIIIEHUIIE, COEP-
JKUTCST BBICOKOMOJIEKYJISIPHBIN OEJIOK TJIIOTEH.
Hwuxe mepeunciensl coBpeMeHHbBIE TTPE/ICTAB-
JIEHUS 0 MeXaHU3MaX HellePeHOCUMOCTH TJIIO-
TeHa C ONMCAHWEeM KOHKPETHBIX HO30JI0THye-
CKUX (hOPM U IIPOSIBJICHUIA:

— aJulepruyeckue: ajaieprust Ha MIIeHUIly
(pectimpaTopHasd M TNuUIleBas ajajaeprus, Tio-
TeHO3aBUCUMAasg aHa(pUIAKCHUsS, KOHTAKTHAS
KpalMBHUIIA);

— ayTOMMMYHHBI€ (11eJIMaKus, IITI0TeHOBas
aTakcus, reprieTuOpPMHbBIIA IepMaTUT);

— ¥ HeayTOMMMYHHas HeaJlJlepriuyecKkas He-
MePeHOCUMOCTD TJIIOTeHa (M HelleJTnaKuiiHas
HeniepeHocuMOCTh rymoreHa (anra. NCGS —
non-coeliac gluten sensitivity)), cu. puc. 1.

Ilenuaxuss — 310 3abosIE€BaHUE, YACTO
BCTpeyaroteecs: He TOJIBbKO y neTeit, y 1—3%
3anasiHoro HaceseHus, Bkiouas CIIA, urto
COOTBETCTBYET 5 MUJIIMOHAM TIPOKUBAIOIINX
B EBporne mozeit. Oco6eHHO 4acTo 1eInaKkus
BcTpevaetcd B [IBerum.

Annepezus na nwenuyy — OJUH U3 BUIO0B
ajutepruu, HanboJjiee 4acTo MPOSIBJISIONIIII-
cs y JieTell B paHHEM MJIaJleHUeCKOM Bo3pac-
Te. Y TOIPOCTKOB M B3POCJIBIX OHA BCTpeyYa-
eTcst Topaszio peske. B 6obmnHCTBE CIyYaeB
JIeTH <«IlepepacTaioT» 3TOT BUJL aJlJIePTUU K
12 ropam.

He cssasannas ¢ yeauaxueu vysecmeumeiy-
Hocmo K emomeny — 310 3ab0JIeBaHUE, CHM-
ITOMBI KOTOPOTO 3allyCKalTcs yroTpebiie-
HUEM TJIIOT€HA TIPU OTCYTCTBUU Yy TMAlMeHTa
HeJIMaKUU WK [TUIeBON ajeprun. s qyB-
CTBUTEJBHOCTU K TJIIOTEHY, HE CBI3aHHOW C
IeJIMaKUeld, He CYIeCTByeT KaKux-gn6o Ono-
JIOTUYECKUX MApKePOB.
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Hau6oJ1ee BasKHBIM IIATOM IIPU IHATHOCTH-
K€ JJaHHOTO 3200/IeBaHNS IBJISETCS HCKII0Ye-
HUe I[eJUAaKUU ¥ aJUIepruy Ha MIIeHUILY.

['moren numeet nBe (ppaknmym — TAIOTEH U
rmaguH. VIMeHHO aMUHOKUCJIOTHBI COCTAaB
JaHHBIX OEJIKOB OOYC/IaBJUBaeT CBONCTBA M
ocobenHocTy Tuzppoausara mmeHuipl. CyTb
OMOXMMHMUYECKUX TIPEBpallleHuil TJII0TeHa B
npoliecce MUIIEBapeHNs 3aKII0YaeTcss B TU-
MePIPOAYKIIUN TTyTAMUHOBOU KUCJIOTBI.

N cTOYHUKY 1 OMOJIOTHYECKOEe 3HAYCHUE
Iy TAMMHOBOM KHCJIOTbI

[myramMmuaOBast KUCIOTA BXOAUT B COCTAB
6eJIKOB M WTPaeT Ba)KHYIO POJIb B UX 0OMeHe,
SIBJISISICH aMUHOKHUCJIOTON ¢ HelpoMeanaTop-
HbIM fleiicTBueM [ 16]. [myramunoBas kuciaora
OTHOCHUTCS K TPYIIIIe 3aMEHUMbIX aMUHOKHC-
JIOT U UTPaeT BaXKHYIO poJib B opranuame. Ee
cojiepsKaHye B OpraHr3Me COCTaBJISIET 10 25%
OT BCEX aMUHOKHCJIOT.

[nyramat (cosib TIyTaMUHOBOUM KUCJIOTHI)
obecrieunBaeT B 4aCTHOCTH (HYHKITMOHMPOBA-
nrue NMDA-perentopoB  akTUBHPYeET WX,
obecrieunBast TIPOBe/IEHIIE HEPBHOTO MUMITYJTh-
ca, OpPraHu3ysl TaKue KOTHUTUBHBIE (DYHK-
MU Kak oOydeHwe W mamsATh. [lo MHEHMIO
HEKOTOPBIX aBTOPOB, aAuchyHkiusga NMDA-
penteritopoB mpuBoauT kK PAC [16].

KiroueBast aMUHOKHMCIOTA TIPU THIPOJIN3€
KaK TJIIOTEHA, TINa/InHA, TaK U TJI0TeTNHA —
riiyraMuHoBas. Elle OfMH Ba)KHBIIT MOMEHT:
cama TJIyTaMUHOBAsI KUCJIOTA U €€ COJIN SBJISI-
I0TCSI YCUJINTEJIIMU BKYycCa, CO3/laBas TaK Ha-
3bIBAEMBINl BKYC «yMaMU», KOTOPBI peOEHOK
OIIYTIAeT YK€ C TPYAHBIM MOJIOKOM, XOTSI 10
CYIIIECTBY 3TO BKYC MsICQ, BBIIEJICHHBIN TIpU
NTATEbHON ero Bapke. /711 Bcex BelecTs
TOKCUYHOCTH — TIOHSITHE I0303aBUCUMOE, JIJIST
B3POCJIBIX CUUTAETCSl 0E30MacHBIM YIOTpe-
6J1Th 10 9 T ryryTamMaTa B CyTKU.

[Tepeuenn TPOAYKTOB, UCKIIOUAEMBIX U3 Pa-
1oHa nanventos ¢ PAC, pacuupen 10 60J1b-
IO BPEJIOHOCHOU YeTBEPKU: TJIIOTEH, KA3euH,
COST M KyKypys3a. ITH MTPOLYKTHI, GoraThie Try-
TAMUHOBOI KHCJIOTOM, CTOCOOCTBYIOT aTpohun
BOPCHHOK B TOHKOM KHIIEYHUKE U 00JaaioT

AyTV3M 1 HapyLuenuns passutmia. T. 17. N2 1 (62). 2019

HEHPOTOKCUYHOCTBIO, YTO SIBJISETCS TOpsiyeit
TeMoii 06CyKIeHusT HelpoaueToioros [21].

MexaHU3MOM MOJIEKYJISIPHONT MUMUKPUUN
00BSICHSETCST KITMHUYECKAsT HETEPEHOCUMOCTb
He TOJIbKO 3TUX YeTbIpeX (TyfoTeH (B TOM YuC-
Jie TIPOCO M OBeC), Ka3ewH, cosd U KyKypy3a), a
yIKe MIECTH TIPOAYKTOB: K CITMCKY M0OaBJISIOT-
Cs1 PUC, IPOKIKI.

Bornpeku cyiecTBoBaBiieMy MHEHHO Oe-
JIOK KYKypPYy3HOTO 3€pHa COCTOWT W3 3erHa
(HermoTHOTIEHHBIN OeJIOK, KOTOPBIN He comuep-
JKUT JIM3UH) U TJIIOTeINHA (TIOJIHOIIEHHBIIT ), 110
40% xaxaoro. [moTesn KyKypy3bl COAEPIKUT
6oubiioe (10—40%) KomuecTBO rJIF0TaMuHA B
CBOEM COCTaBe, MAJIO TOTO, CEJIEKIIMOHEPHI BbI-
pamuBaioT oboraieHHble GeJIKOM copTa s
WICIIOJIb30BAHMS B TIUIIIEBOI MTPOMBITIIJIEHHOCTH
U 7151 CO3/ITaHuST JKUBOTHBIX KOPMOB [1].

Coesprii niporeun cogpepsxkut 21,6% riio-
TaMUHA — 9TO OOJIbINE, YeM CHIBOPOTOUYHBII
(16,9%), xasemnosbiii (19,5%), AMYHBIIT
(13,5%), rossxuii (14,5%) [20]. Hecmotpst
Ha arpecCUBHYIO peKJaMy COU U TIPOAYKTOB
U3 Hee, COsT — TSIKEJIBII TIPOYKT, UMeeT GOJIb-
1110€e KOJIMYECTBO «IIPOIIUBOK» B MOJIEKYJIE, He
HabyXaeT M, COOTBETCTBEHHO, MMEET HUBKYIO
OUOIOTHYECKYI0 IEHHOCTh, OTHOCSICh K He-
MOJTHOTIEHHBIM OeJIKaM, T.K. He COIEPKUT Me-
ToHUH. O TOJIE3HBIX U He OYeHb CBONCTBAX
COM €CTh MHOTO MH(OPMAITNHU, B TOM YHUCJIE O
IPOJIYKTaX U3 FeHHOMOANMDUITMPOBAHHOM COH.

OrtcyTcTBUE T/IOTEHA B MPOAYKTE — ellle
He TapaHTUS OTCYTCTBUS HENEPEHOCUMOCTH,
MTOTOMY 4TO /IeJIO He B aJLIEPTUH U He B IeJTH-
aKWM, a B TPOAYKTE THAPOJIN3A — TIIOTAMITHO-
BOI KHCJIOTE U B ITENTH/IAX TJIMAINHA C OTTHAT-
HOI aKTUBHOCTHIO [12].

[moTamMuHOBast KUCJIOTA  COEPKUTCS  BO
BCEX MPOAYKTAX MUTAHUS U PACTUTETBHOTO, U
JKUBOTHOTO TIPOUCXOKAeHUs. B kpymax — ot
1500 mr/100 r Geska mpoaykTa (KyKypyse), 10
3400 mr/100 r Gesika B OJITABCKOI KPYIIE, B 11e-
JIBIX KypuHBIX sitiiax — 1773, B Mmosioke ot 509
(6enka xopoBbero mosoka) o 1164 mr/100 r
Gesika OBeULEro MOJIOKa, B cbipe — ot 4000 10
6300, peioe 1700—3000 mr/100 r Genka. Yem
BBITIE KMPHOCTH TIPOIYKTA, TEM MEHBIINE JOJIs
GesIKka ¥, COOTBETCTBEHHO, aMMHOKHUCIIOT. Ilo-
HTOMY HEPEIKO TIepexojl Ha KeTOreHHYyIo, boJiee
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HenepeHoCcMmoOCTb rntoTeHa

Anneprua Ha nweHnuy
W apyrue 3naku

Lennakua

AyTokuv\yﬁHoe 3aboneBaHMe C reHeTUYECKoM
npeapacnonokeHHoctbio HLA DQ2/DQS8 (95%)
¢ popmupoBaHMem aTpoPUM CANINCTOM TOLLEMN

1gA 06wt
HOPMaNbHbIi

KULWKK
gA obwui
HU3KUI

1/ 1gA obumin
DGPA

| ~

7~ HeuennakuitHaa N
HenepeHOCMMOCTb [II0TEHa

HenonHbii ruaponus
6enKa KneKoBUHbI =
nonaunenTuabl nenTuabl ¢

nMonaHbIM aencremne

2/ cneunduueckue IgA, IgG >10 Hopm

* K TKaHeBOM TpaHCcrIoTamuMHase (tTg),
*  aHTMMM3MANbHbIM aHTUTreHam (EMA)
* TOAbKOIgG >10 HOpMm

(DGPA)

AeammnanpoBaHHOMY nentmnay rnmagmnHa

buoncua
IgA, 1gG >10 TOLLEN KULLKK
HOPM HE HY}KHA
buoncua
IgA, 18G <10 TOLLEN KMLLKK
; HOpPM
: P HY}HA
IgA, 18G oTpuLaTenbHble —
LLe/IMaKMA UCKII0YeHa

'
'
W

3/ Hecneumnduryeckmne IgA n
IgG K rntoTeHy (1gG47?)

4/ 1gE K 31aK0oBbIM TPaBaMm, MIEHNLE, PXK, OBCY,

AYMeEHIO0

Puc. 1. Cxema HellepeHOCHUMOCTH TJIIOTEHA, IMarHOCTHYeCKre MapKepbl. Boiesien hparmeHT
HelleJTMaKUITHON HeIlepeHOCUMOCTH, CBOMcTBeHHOM feTsiM ¢ PAC

JKUPHYIO, IHeTy ObIBAET MOJIE3€H He TOJIBKO 3a
CYeT cMeleHrst MeTaboJI3Ma C YIJIeBOIOB Ha
supbl. Tak Bot, B coe 6osee 6000 mr/100 r riro-
TAMUHOBOH KHCJIOTBI, 3aT€eM MeHbIlle — B 3eJie-
HOM TOPOIITKE 1 ChIPe TapMe3aH, 1 TOJIBKO TOTOM
cremytoT copta msca (roBsauna — 2800) u T.1.

Basknast poJib B THIPOJI3e OETTKOB OTBO/IHT-
cst hepmenty aunentuani-rentuaase-4 (DPP-
IV), necrenuduyeckomy (epMenTy MHOTHX
6eTKOBBIX CyOCTPATOB, U B YaCTHOCTH, TJIIOTEHA
n kasenHa. AkrusHoctb DPP-IV ymenbinaer
cojiepsKaHye MOJUTENTH/IOB C OTTMOUTHBIM JIeii-
crBueM Ha IIHC — ruorena u xazenna. Ilpu
HeOoOXOIMMOCTH, B MHTEPHETE MOKHO Y3HATh
TOProBbIe HA3BaHUS (PEPMEHTOB, COMEPIKAIINX
DPP-1V, 4T00bI HCIOIB30BATD UX LIS yJIy9IIIe-
HUS TIePEeBAPUBAHNS TITIOTEHA

[ryTamMuH — cocTaBHASA YacTh Ba)KHEHIIETO
AHTUOKCHU/IAHTHOTO KOMIIJIEKCAa — TJIyTaTHOHA,
3aIUIIAIOINIETO KJIETKU OT OKUCJIUTETbHOTO
noBpeskaeHns. Kpome toro, riyraMuH — 3TO

66

HCTOYHWK HHEPTUU JUIST OBICTPOIEIISIINXCS
KJIETOK, B TOM YHCJIE U JIJISI KJIETOK MMMYHHO
cucrembl. OKoJ10 1/3 aHeprum TaHHbIX KJIETOK
MOJIy9aeTcs 3a CUeT OKUCJIEHWS TJIyTaMUHA.

AMMHaK Kak HEHPOTOKCUH

Boicokuii ypoBeHb aMMuaka U riryTamaTa B
Mmoasre Heiipotokcuuet [7; 10]. VIx Bauganue na
cueruduyeckue perentopbl Mozra (NMDA-
PEIeNnTOpPbl) BBI3BIBAET TPEBOKHBIE COCTOS-
Hust. «KpyroBopor» riryramata — CJIOKHBIT
MexaHusM, obecrieurBatomuii pabory NMDA-
perteritopoB [7; 10; 23]. [lesamunupoBaHue
rJyTaMUHa /[0 TJIyTamaTta MPUBOAUT K oOpa-
30BaHMIO aMMHUaKa, KOTOPBIii, B CBOIO 04Yepe/ib,
CBSI3BIBAETCSI CO CBOOOHBIM TIPOTOHOM M 9KC-
KpeTupyeTcsl B IIPOCBET IMOYEUHOTO KaHAJIbIIA,
IPUBO/IS K CHIKeHUo arniosa. [Ipespaienne
rJlyTaMara B 0-KeTOTJIyTapaT Tak ke MPOUCXo-
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Ut ¢ oOpasoBanreM amMMuaka. Ho n obpaTHbiii
MTPOIIECC CBI3BIBAaHUS aMMUaKa IIPUBOJINT K T10-
BBILIEHUIO I/II0TaMUHA («O0MOBI 3aMe/IIEHHOTO
NENCTBUS» ) C TIOTEHITUAJbHBIM PUCKOM THIIE-
PaMMOHMEMUYECKOTO KPU3a, KOTOPBIA B TsKe-
JIOM cJjlydyae TIPUBOAUT K KOMe, a B OoJiee Jier-
KOM — K TOJIOBHOH 00JIi, pBOTE, HAPYIIEHMIO
CO3HAHWUS U TTOBEJIEH NS, APYTUX TPU3HAKOB MH-
tokcukanuu. B ITHC naxomurest mopsiaka 108
riiyTamaTepruyeckux HeiipoHoB. [loBbiiiieHHOE
co/iepsKaHmle TJyTamaTa B CHHAICaX MEXKIy
HEPOHAMU MOJKET YHUUTOKUTh HEHPOHBI, HO
IJIMQJIbHbIE KJIETKU aCTPOIUTHI  ITOTJIONIAIOT
u30bITOK ryramaTa. OH TPAHCIOPTUPYETCS B
9TU KJIETKH C TIOMOII[bIO TPAHCIIOPTHOTO GesiKa
GLT1, xoTopblil IpUCYTCTBYET B KJIETOYHOM
MeMOpaHe acTPOIMTOB. DBymaydn MOTJIOIIEeH-
HBIM KJIETKaMK aCTPOIJIMH, TIyTaMaT OoJiblie
He IMPUBO/IUT K TIOBPEKIEHUIO HEHPOHOB.

Poab nuranus B runepaMMOHHUEMHUHN

[TumeBast U36UPaTENLHOCTD, OTKA3 OT HEKO-
TOPBIX ITPOLYKTOB, YACTO XapaKTePHbIE JIJIs JTI0-
neii ¢ PAC, MOTYT IPUBOJINTH K HEXBATKE TAKUX
AMMHOKHUCJIOT KaK OPHUTHH, ADTUHIH, [IUTPY.JI-
JINH, YYaCTBYIOUIUX B JETOKCUKAIIUU aMMUA-
ka. OTKa3 oT OEJIKOBOU NUINU, B YACTHOCTH, OT
Msica, PBIOBI, SIUII, TBOPOTA W JIP., MOKET OBITH
CBsI3aH ¢ M30BITOUYHBIM 00Pa30BaHIEM AMMUAKa
IPY THZIPOJIN3E TIAIIEBOTO OEJIKa, B Pe3yJIbTare
4ero B MeYeHU HeIO0CTATOYHO HeUTPaInu3yercs
aMMUaK, WA ero 0Opa3yeTcst CUIIKOM MHOTO.
ITO ellie pa3 MoIEPKUBAET BAXKHOCTH TTPUHITH-
na cbasaHCHPOBaHHOCTU TMTaHust (Majio OeJi-
Ka — IJIOX0, MHOTO — MOJKET OBITh €Ille XyiKe).
U eme — ayToperysiist 0OMEHHBIX ITPOIIEC-
COB 3aKJIIOYAETCST B OTKa3e OT OeJIKOBOIT MHUIITH,
Msica, TBOPOra, TO €CTh B MeTabondecku 060-
CHOBaHHOI M36MpatepHOCTH anmernTa. K a1o-
MY HaJI0 OTHOCUTHCS] BHUMATEIHHO.

AmMmuax (1 ero MOH aMMOHUI) — TIEPBUY-
HBII Q30TUCTBIN 1IJIaK, KOTOPBIN JIOJIKEH T1pe-
BpAIAThCSI B [1€Y€HU B MeHEee TOKCUIHYIO MO-
YeBUHY U BBIBOJUTHCS ¢ MOYOI. [Ipn u30biTke
00pas3oBaHWsl WJW TPU HEIOCTATOYHON €ro
HeliTpanus3anu aMMUaK OecrpensTCTBEHHO
IIPOHUKAET 4Yepe3 TeMaTodHIehaTuIecKIil
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Gapbep M OKa3bIBaeT HEHPOTOKCUYECKOE JIeii-
ctBue. [larorenernyeckoe BiUSHUE aMMMa-
ka Ha I[HC cBg3ano ¢ HapyleHnem HUKJIQ
Kpebca u camxennem cuaresa AT@D —aneno-
auntpudochopuoit kucaorst [10]. AMMonmit
BbI3bIBAET 3alllejadnBanue KpoBu (meTabo-
JIMYECKUH aJIKajio3), TOPMO3HUT Ta3000MeH 3a
CYET YBEJIMYEHUSI CPOJACTBA TeMOTJIOOMHA K
KHCJIOPO/LY, YTO BBI3BIBAET KUCJIOPOIHOE TO-
Jopanue B TKaHsAX. DopMUpyeTcst TOPOUHBIit
KPyr — THUNOKCUS TPUBOIUT K YUaIIEHUIO
JbIXaHus, ToTepe YIJIeKUCJIOTO rasa, ollleJia-
YUBAHUIO KPOBU (JIBIXATEJHbHOMY aJIKaJo3y);
coueTaHne MeTabOJIMIECKOTO U JbIXaTeIbHOTO
ajikasiosa ycyrybJisieT HapylieHrne rasoOMeHa
u oBpexkaeT Kietounblii Na*/ K Hacoc.

[Cnyramun obpasyeTcst U3 aMMuaka ¢ TJIy-
TAMUHOBOI KHCJIOTOI, UMEET BBICOKYIO OCMO-
JISPHOCTD, HAKaIlJIUBAeTCsl B KJIETKe, U, TPU
n30bITKE, BBI3BIBAET OTEK MO3ra, OCOOEHHO
acTporutoB. KoHIeHTpanms aMMOHUS B TKa-
HSIX U B MO3Te, B yacTHOCTH, B 10 pa3 BwiIIe,
YeM B KPOBH, HO IMEHHO MO3T HanboJee 4yB-
CTBUTEJIEH B TUllepaMMoHueMuu. B KieTke
IJIyTaMUH ¥ acliaparvi J1e3aMUHUPYIOTCH,
COOTBETCTBEHHO, TJIyTAMUHA301 U acraparu-
Ha3oi ¢ oOpasoBanueMm nona ammonwus [10].
Paspymasice, rimyTaMuH B BBICOKMX KOHIIEH-
TpaIusaX TPUBOAUT K TUMIEPAMMOHUEMUU, —
3TOT IUKJI MOKET MHOTOKPATHO ITOBTOPSATHCS,
HoJiIep>KUBasi MHTOKCUKAIIWIO, B KPU30BOM
CUTyallii — OTEK MO3ra, a B 0OoJjiee JIETKUX
cIy4asix — HapylleHue MoBeJIeHus, PBOTY, TO-
JIOBHYTO 6OJIB.

Pabot, HampaBJIeHHBIX HA WCCIEIOBAHUE
ypoBHsI aMMoHUsI B KpoBu y Jioeil ¢ PAC,
SIBHO HEIOCTaTOYHO, HEKOTOpble KJIWHHUYe-
CKHe crydan oObeIMHEeHbl B 0630pax UCCIe/0-
BaHWI B3POCJBIX MAIMEHTOB C TICUXUATpUde-
cknumu 3aboseBanusmu [7; 9; 28].

l'mmepamMMoHreMusT KaK CHUMIITOM MOJKET
ObITh O0YCJIOBJIEHA PA3JUYHBIMU TPUYMHA-
MM THTIepKaTabom3MoM Oeska (M3-3a Tpas-
MBI, Upe3MepHOll (HU3NYECKON aKTUBHOCTH),
OeJTKOBBIM TIepeelaHueM, TooaHneM (M Kak
crenctBre — ayrodarueii, pabIoMIOTN30M —
MPOIECCaMM, TPU KOTOPBIX COOCTBEHHBIE TKa-
HU MCIIOJIb3YIOTCS IS MOJJIePsKaHusl Tome-
octaza), HapylieHueM (YHKIIMOHUPOBAHUS
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MUKPOOMOTHI KaK B TJIaHe TIPOIYKIIUH, TaK W
YTUIU3AIUN  aMMHUaKa, HeI0CTaTOUHOCTHIO
(hepMeHTOB THKJIa 00pPa30BaHUSI MOYEBUHBIL.
Takum 06pa3oM, TOKCHYHOCTh aMMHUaKa He
BBI3BIBAET COMHEHUIA, TATOJIOTUIECKUM CUUTA-
ercst ypoBeHb aMmMoHust 6osiee 60 MKMouib /1
(110 MKr/mm); HOpMaJdbHBIN YPOBEHb MOHOB
aMMOHWUSsI He TpeBbiliaeT 35 MKMoJib/s1 (1in
60 MKr//J1), TPOMEKYTOUHbIE COMHUTEJIbHBIE
Pe3yJIbTaThI MOTA/IAI0T B «CEPYIO 30HY» U Tpe-
GYIOT TOBTOPHOTO MCCJIEIOBAHUS.
Omnpenesnenne ypoBHSI aMMHakKa IPOBO-
JUTCA B TI000€ BpeMsi, HE TOJIbKO HATOIIAK.
IIpoBokanusi (PpU3NOIOTHYECKUM KOJIUYe-
ctBoM Genka (1 r/kr) 6osee unpopMaTHBHA.
AmmMuak 06pasyeTcst ¥ 13 APYTHX aMUHOKIC-
JIOT TIyTEM Je3aMUHIPOBAHUS ¢ 00pa3oBaHIEM
MOHA aMMOHWS, HAIIPUMED, IIUCTENH — B IUPY-
BaT + aMMUaK, TUCTUIVH TIpeBpalliaeTcsi B ypo-
KanHOBYIO KUCJIOTY U aMMUAK, TJIUIMH — B TJIN-
OKCaJIeBYIO KUCJIOTY U aMMHUAK, TJTIOKO3aMIH-6
(ocdar B rrimokosy-6-docdar u ammuaxk, rio-
TaMUH B IJIIOTAMUHOBYTO KUCJIOTY U aMMHUAK. ITO
BaKHO 3HAThH JIJIST TIPABUJILHOM OIEHKHU CIIEKTPa
AMUHOKHCJIOT, Ha3HAYEHUsST HU3KOOETKOBOM [I1-
€Tbl 1 aMITHOKUCJIOTHBIX CMeCeli 1 TIPerapaToB.

Poab mukpodaopst
B TOMeOCTa3e aMMHaKa

Poct nposkxeil u Gakrepuii B KUIIEUHUKE
COIIPOBOJKIAETCS  0OpasOBaHMEM aMMUAKa,
KOTOPBII JIETKO PAacTBOPUM M ITIPEOJI0JIEBAET
remaroaHiedamndecknii 6apwep [14; 17; 18].
Jlueta ¢ BBICOKMM COJiepKaHUEM >KUBOTHO-
ro GeJKa MOXKET TakKe YBEJUYUTH YPOBEHb
aMMHUaKa B opranusme. Maruuii, IMHK U Ta-
YPUH — arOHKUCTbI, KOTOPbIE MTPEOTBPAIIAIOT
aktuBaiuio NMDA-perentopoB, a cooTBeT-
CTBEHHO CHWKAIOT TPEBOKHOCTD, B TOM UHCJIE
npu runiepammonuemun [16; 25].

Ba:kHO MOMYEPKHYTb, UTO HCCJIEOBaHHE
MHMKPOOHOTHI KHUINEYHHKAa OaKTepuoJiornye-
CKMM METOJIOM IO3BOJISIET BbISIBHTb TOJbKO
10% KuIevYHON MHKPOOUOTHI, MTOCKOJIbKY Ha
aHamm3 OepyTcst yike orpaborasiime (MepT-
Bbl€) MUKPOOpPraHu3Mbl. Kpome Toro, Mukpo6-
HOE COOOIIECTBO TOHKON KUIIKU ITPE/ICTABIEHO

He TOJbKO IPOCBETHON, HO U MPHUCTEHOYHOM
(ropoii, pacronokeHHOI 1Mo/ 3aMUTHBIM CJI0-
€M HaJIPNUTETNATHHON CJIN3H.
AnbTepHaTUBHBIE METO/IbI U3Y4YEHUS] MH-
KPOOHOTHI BKJIIOYAIOT CEKBEHMPOBAHHE €€
npejacraBuresieid (HO 3TO Joporocrogdiiee U
MAaJIO/IOCTYITHOE Ha CETOHSIIITHUN JIeHb uccJie-
JIOBaHMeE) U 3aperucTprpoBaHHblii Gosee 20 et
Hazaz auarHoctunyeckuii Mmetox I'.A. Ocumnosa
«Macc-cneKTpoMeTpusi MHKPOOHBIX Mapke-
poB» (MCMM), ocHOBaHHbBII1 Ha PEKOHCTPYK-
[N MUKPOOUMOTBI 110 MUKPOOHBIM MapKepaM:
KOMITOHEHTaM MeMOpaH MUKPOOPTaHU3MOB,
JIUTIOTIOJICAXaPH/IaM B CBIBOPOTKE KPOBU, TTYH-
KTaTaX, JAPEHAKHOU >KUIAKOCTH, KOMPO(hUIh-
TpaTtax, mode, ciioHe. IIpeumyiectBo aToro
METOIa TIO3BOJISIET OIEHUTh (hYHKIIMOHAJIBHYTO
aKTMBHOCTh ¥ KayeCTBEHHOE pasHooOpasue
npejicTaBuTeNeil MUKPOOHOTBI (B TOM YHCIIE
KUIIEYHUKA, a OHa OoJiee MOIITHAs). DTOT MHO-
rooGeIAoIIii METO/I AKTUBHO Pa3BUBAETCS.
OTKJIOHEHUST B MHUKPOOMOTE KHUIIEYHU-
ka y manuenToB ¢ PAC mpuBomsaT k maucha-
JIAaHCY TIpe/ICTaBUTeNIeil: CHUKEHUIO YHca
O6udumo-u makrobakrepuii  (IIPUCTEHOYHOMN
(hJI0pBI), YBETNYEHWTO KIOCTPUIHIA, TPUOKOB,
HEKOTOPBIX aHadPOOOB (IIPOCBETHON (DIIOPHI).
CuMOMOHTHOE THINEBapEHNe, IOMOTHSIONIee
cOOCTBEHHOE, COTIPOBOKIAECTCS B3y THEM, HO-
JISMU, TIOBBITIIEHNEM ITPOHUTIAEMOCTHU KUTIKU.
ITOT Ba)KHBII MOMEHT B COBOKYITHOCTH C CEH-
crbun3alueii esiaet KUKy BecbMa cJadbim
OGapbepoM Ha MyTH MeTabOJUTOB KaK caMOW
(JIOpBI, TaK ¥ TIPOYKTOB THAPOJIH3a OETKOB ¢
OTIMOUTHBIM JIEVCTBUEM.
[TepconnduimpoBannblii  MOAX0A K Ha-
3HAUEHUIO GE3TTIOTEHOBON U Oe3Ka3enHOBOM
JIMETHI JIOJKEH 0asMpoBaThCS MPEKIE BCETO
Ha KJIWHWYecKol sddekTuBHOCTH, HO M JIa-
6GopaTopHas AMArHOCTUKA CEHCUOMIU3AIUU K
TJTFOTEHY ¥ Ka3eMHY MOKET OBITh apTYMEHTOM B
MI0JIb3Y 9TOU OrpaHUYMTEIbHON reThbl. HaszHa-
yenne (epmenra DPP-IV He pemmur 1pobiie-
MBI 1[eJTHAKUN, HO OTJIUYHO 3aPEKOMEH/I0BAJIO
cebst TIpH CJIy4aifHOM yIOTPeOJIEHUH TIF0TEHA
IpU aJIeprund U 0cOOeHHO a(PGhEKTUBHO TPU
HeleJINAaKUIHON HellepeHOCUMOCTH TJIIOTEHA.
WccnepoBanre aMMHOKUCIIOT U OTIpeieie-
HIle aMMOHUST HEOOXOANMO BKJIIOYHTD B Jia-
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rHocTrdeckyio mporpammy zgeteii ¢ PAC. Tem
6oJiee 4TO B apceHale CIEIUaINCTOB eCTh Me-
TUKAaMEHTO3HbIe CPE/ICTBA KOPPEKIUU THuIle-
paMMoHuemMuu u paziandHbie BA/[bI.

BcerencrBue aByxierHeil pabGoThl 1O HC-
CcJIeIOBaHUI0 OCOOEHHOCTE 0OMEHa BEIECTB,
IIUIIEBOTO MMOBEIEHNSI, CBOEOOPasusi palinoHa
u Mukpobuotsl y gaereii ¢ PAC npemaraer-
cs1 TIpe/ICTaBJIeHHAs HIDKe JAMAaTHOCTHYeCcKast
mporpaMma.

B 3aksouenue BaKHO MOJYEPKHYTD, 4TO
B 0OMeHe BeIeCTB HeT KaKUX-TO OJHO3HAY-

HO TITIOXUX UJIU XOPOIIMX MOJIEKYJI, 1Jist 00e-
crieyeHns ToMeocTasza (TOCTOSTHCTBA BHY-
TPeHHel cpebl OpraHu3Ma) JOJIKHO ObITh
MOJIBUKHOE OMOXMMHUYECKOEe PaBHOBECHE.
Kak Bpau ¢ Gojee 4yeM TPHUAIATUICTHUM
CTa’keM MOTY PEKOMEH/I0BaThb PasyMHOE U
IOCTelleHHOe BBe/leHHne HOBBIX IPOIYKTOB,
TUeT U JIEKapCTB.

U, koHeuHo, /to6bie BpaueOHbIE PEKOMEH-
AUy JOJUKHBI OBITh TIOHSTHBI W TIPUHSITBI
POIUTENSIMHU, OCOOEHHO B CJIydae OrPaHUYU-
BAIOMIKMX U TeM O0JIee 3aIpenaroninx Mep.

Tabauna

HI/IaI‘HOCTI/I‘leCKaﬂ InmporpaMMa UCCJI€A0BaHUA IMMOTEHIIMAJIbHO 3HAYUMbIX
MeTa00IMYEeCKHX OTKJIOHECHHIH y ZleTeﬁ (¢ paCCTPOﬁCTBaMH AYTUCTUYECKOTO CIIEKTPa

MeTo/bI iCCI€OBAHUS

TepaneBTrnyecKue MOIXOIBI

HepCHeKTI/IBHI)Ie HCcCJIea0BaHUA
1 Ha3HAYECHUA

Wckmouenne anturian-
AQINHOBBIX AaHTUTEJ (K
TKaHEBOU TPAHCTJIIOTa-

0Oe3Ka3enHOBON AMeTe

MUHa3e, feamuauposan- | Haznauenus:
HOMY TIETITH/LY TJIHa- — asbha-TaTaKTO3UaA3bI
JINHA) U TeHeTUYECKON — DPP-IV

HbIX COKOB

MEHTBI)

off-lable)

M HAUBULYBHBII TTOX0T K OE3TII0TEHOBON 1

— TIpoGHas qreTa MUHUMYM 3 MecC.

— BoccranoBiienue 11€J10CTHOCTH KUIIIEYHOTO

MIPePACTIONOKEHHOCTU
k nemmakuy HLA-DQ2 | 6apbepa
n DQ8 — PenapanTsr cmsuctoit

— AHnTHcekpeTopHble IIperapaTsbl /1 YMeHb-
HIeHNs arPeCCUBHBIX CBOMCTB IUIIIEBAPUTEIIb-

— Cosnanue pusnorornaeckoro mokost (hep-

— Koppexknus gedekaruii (B Tom 4ucie npu
OTCYTCTBUY TUTHMEHUYECKUX HABBIKOB)

— FODMAP! quera ¢ HazaHaue€HUEM AJIb-
(ba-ramakTo3umaspl (pasperena ¢ 5 JeT, 10

— Omnpenenenne 3k30pHUHOB
TJI0TEHA U Ka3eHa B MOUue

— MarnuTHO -pesoHaHcHas
CTIEKTPOCKOTINST MO3Ta

— LCHEF? auera y mammeHnTos ¢
aNuJIericuen

O1tenka (OyHKITMOHATb-

HBIX P06 IeyeHn yecKol (hyHKITUN

OHTI/IMI/ISB.I_[I/IH JIETOKCUKAIIUOHHOU 1 CUHTETHU-

C IpUMEHEHNEM IIPEIIapaTOB a/IMUMETHOHNHA,

JlpIxaTeabHbBIN TECT

TOKO(I)epO]Ia, allCTUIIMCTENHA

Konrposb aMmmonus Ha-
TOIIAK

— 1ocJie mpruema -
TeHa

— mocJte 6eIKOBOM Ha-
rpy3ku 1 r/kr

— Koppekius aMuHOKUCIIOT, B TOM YHCJIE 10~
Tally aprUHIUHA, OPHUTHHA, IINTPYJIIHHA (KO-
HH3UMBI U CyOCTPAThl OPHUTHHOBOTO ITHKJIA).
— Huskobenxosad quera.

— OmnpezesieHue 0poTOBOI KMCIOTHI B MOYE.

— Koncybranus renetuka.

— Hckmouenne 6oJie3Heil 1uKia oOpasoBaHus
MOYEBUHBI

MouutopupoBanue aMMOHUS
(MHAUBULYaTbHBIMEI IPHGOPA-
MN) TIO TIOKA3aHWUSIM

! Fermentable Oligosaccharides, Disaccharides, Monosaccharides and Polyols. (pepmenTupyembie onmrocaxapubl, ucaxapusbl,

MOHOCaxapu/ibl U IMOJINOJIbL )

2 Low Carb High Fat («mazo yriieBooB, MHOTO JKIPOB» ).
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ITepcnexTuBHBIE HICCIEIOBAHUS
MeTtopl HCCieIOBaHUS TepaneBTHYECKHE MOIXO/IbI
U Ha3HAYEHUS
Ornpenenienrie aMmHO- — JloTamust eI THBIX aMITHOKHUCJIOT Crernnanbabie (hOPMYJIbI JIJIS
KUCTIOT B KpoBu (B T. 4. | — IIpu u36bITKe riiyTaMuHa HasHaueHue cka- | 6obpHbIx UCD (6osesHeil k-
TJIyTaMUHa) BCH/I)KCPOB aMMOHUS. Jia 06pasoBaHMsI MOUEBHIHBI)
— [Ipodunaxrrka runepaMMOHUEMITYECKUX
KPU30B
Uccnenoanne MCMM | Crienncduueckas u Hecrieniudpudeckas jekai- | — B nepciiekTuBe nccieoBane
o I.A. Ocurnosy TaMUHAIUST, KOPPEKIUSA METAOUOTUKAMY 1 JIEKAPCTBEHHOI PE3UCTEHTHOCTU
CUMOUOTHKAMM MUKPOOHOTHI
— TpancruanTaius MUKpoGHO-
TBI
Uccnenosanme anmmikap- | — Koppekiys oTKIOHEHU
HUTHHOB, CBOOOTHOTO — Haznauenne kapHUTHHA U HOOTPOIIOB, OMeE-
KapHUTHHA ra-3 JKK u mogo6ubIx cybeTpaton
Uccnenosanme makrata | Vckaiouenre MUTOXOH/IPUATBHON HelOCTa- [IepBuuHoii, BTOpUUHON
TOYHOCTHU
Wccnemosanne kpeatn- |+ KOK OnTuMaabHO — UCCIeI0BaHIE
HUHA KpeaTuHa B CTMTHHOMO3TOBOA
KUJKOCTU
MuxpoasieMeHTHBIT [To sxenannto poauresneit
COCTaB, BUTAMUHHbBII
1npouib
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VII Mexaynapoanas
HayYHO-TIPaKTHYeCKasi KoH(epeHnus
«AyTtH3M. BbI30BbI U peleHus»>
8—10 anpensi 2019 2., Mocksa

VII MexayHapojHas Hay4YHO-TIPaKTHUecKast
koHepentus «AytusMm. Bei30BbI 1 pelneHusi» cejib-
MOI roJ1 cobupaet Bpaueii, e[aroros, MCUX0JOTOB,
OPTaHM3aTOPOB 3/[paBOOXpaHeHust U 06pa30BaHVs,
CIIEIMAJINCTOB CMEKHBIX CIIeUaJbHOCTEH CO BCe-
T0 MUpa, YTO6BI B 04HOM hopMmaTe 06CYANTH caMbie
aKTyaJbHble HallpaBJeHUs B obOjacTu aytusma. Ha
KOH(EPEHIINIO TPAAUIIMOHHO ChE35KAETCS OTPOMHAs
ayINTOPUST YIACTHUKOB, OHA B MOJTHOW Mepe OTBe-
qaeT moTpeOHOCTSIM B TPO(ECCHOHATBHOM U Y€JI0-
BEYECKOM OOIIEHUU TIPEICTABUTENEN BCEX CTOPOH
po0JIEMbl AyTU3Ma, MPEIOCTABJISAST BO3MOKHOCTD
c/lesiaTh elle OJUH 1ar K COMMKeHUIo 1 oObeanHe-
HUIO 110]] 3HAKOM OOIIEro MOHUMAHWS ayTU3Ma U
HOBBIIIEHNs KadecTBa ku3Hu jogeit ¢ PAC u ux
GJIUBKUX.

Jloknazpl, JIEKIIMH, MacTep-KJIacchl OT OTeve-
CTBEHHBIX CIEIHATUCTOB U 3apYOEKHBIX YUEHBIX
IpeCTaBAT MpodIeMy ayTH3Ma BO BCEM MHOKe-
CTBE TOAXOM0B: 00yYeHHEe HaBbIKAM M KOPPEKIIUS
MOBE/ICHUsI, WHKJIO3UBHAS CPEla, MEIUKO-O1o-
JIOTUYECKasi CTOPOHA ayTU3Ma, POJb CEMbU B pea-
OUINTAIINY, Pa3BUTHE HAIMEHTCKOTO (POAUTENb-
CKOTO) JIBUKEHUSsT, TPOOJIEMbl B3POCIEHUST JIUIL C
AyTU3MOM U WX COIMAIbHON MHTErpamuu, BOIPO-
CBI TPYZIOYCTPOMCTBA U MPOAYKTUBHON 3aHATOCTH.
Cpenu 3apyOeKHBIX JIOKJIAUUKOB MOKHO OyieT
YCIIBIIATD YICHBIX, UCCAEAYIONUX O6JACTH TeHe-
THUKH, HEBPOJOTUU, MOJEKYISPHOU OHOJIOTHH U
HeHpoOHoIoOrnn ayTusMa. DKCIEPThl U3 06JacTH
MOBEJICHYECKUX HAYK U IeSITeTbHOCTHOM TTe/laroru-
KU TIPEJICTAaBSIT HOBEHIe HAyYHO-I0Ka3aTeIbHbIe
moaxoAsl K oOyuenwio sutt ¢ PAC — ot pamHero
BMEIIATENbCTBA /10 (DYHKIMOHAIBHOTO O0yYeHUs
B3POCJIBIX C AYTU3MOM.

Opranusaropsr korbepentuu: Autism Research
Institute (CIITA), AHO <«Ilentp mpobiem aytus-
ma», komnanusi SAP B Poccuu, MUIL «Mmmynky-
aycy», TBOY «lIllkoma Ne 1465 umenu aamupasa
H.I. KysuemnoBa» r. MockBel, MockoBckuii uH-
CTUTYT IICUXOAHAJIN3a, MIPU MOJAEPKKE TOCOJbCTB
CITA u Mspanms.

Mecmo nposedenus: r. Mocksa, Llenrp nudpo-
Boro uzgepcrsa SAP, Kocmozamuanckas HaO., 1. 52,
ctp. 7.

E-mail: conf@autismchallenge.ru

Hcmounux: http;//www.autismchallenge.ru
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MockoBckmii MeKIyHapOIHbIH
cayion o6pasosanuss (MMCO) — 2019
10—13 anpenst, Mocksa

C 10 o 13 ampesst B 75-m naBuibone B/IHX B
mecToit pa3 mporizeT MoCKOBCKUM MeKIYHAPOIHBIN
canon obpasosanuga (MMCO).

MMCO — kpyriHeiiiiiee €KkerofHoe MEPOIIPUSITHE B
cepe obpasosanust B Poccun u camast MacirabHast B
CTpaHe BBICTABKa HOBBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI,
UH(OPACTPYKTYPHBIX ¥ MHTEJTIEKTYATIBLHBIX PELICHUI —
0OBEIMHAUT HA OHOM TUIONIA/IKE BCEX YUYACTHUKOB ce-
pbl  06pasoBaHUs: TPeACTaBUTEIEH MPOhEeCCHOHAb-
HOTO M 9KCIIEPTHOTO COOOIIECTB, TOCYAAPCTBEHHBIX M
00IIECTBEHHBIX HHCTUTYTOB U GUBHEC-CTPYKTYP.

Opranmnsatopbl MEPONPUSATAS: MUHUCTEPCTBO HAY-
K1 1 Bbiciiero obpasosanus Poccuiickoit Dezpeparyn u
Munncrepctso npocBeriernst Poccuiickoit Memepartui.
CaJioH TIPOBOINTCS €KETO/IHO B COOTBETCTBUU C PACIIO-
psokenneM [IpaButesnbersa Poccuiickoit Dezepariui.

B 2019 romy MM CO rorosurcs npussath 6osee 50 Tbi-
cst4 rocetrTesneii co Beeli crparbt. Ozkunzaercst 6ostee 40 3a-
PYOEKHBIX JIeTIeTaruii 1 TpeJicTaBuTe el cBbirie 50 cTpaH.
B pamkax /1e710B0ii IPOrpaMMBbI BBICTYTISIT, B TOM YHCJIE B
(opmare «oTKpbITOro Mukpodonas, 6osee 1200 sxcrep-
TOB 1 IPOGECCHOHATIOB B cpepe 00pa3oBaHHsL.

B pamkax MMCO, kak © B TpeXHUE TOMBI, Y
OPIT MTTIITY Gyzer cBOSI ITOMIAIKA.

Henosast mporpamma  (http://mmco-expo.ru/prog-
ram/) cajoHa mpexycMarpuBaer (HoOpyMbl, KOH(]e-
PEHIIMH, TaHeJbHbIE IMCKYCCUHU, KPYIJIble CTOJIBI /IS
HCCTIEIOBAHNS BCell 9KOCHCTeMbI 00Pa30BaHNS U COBPE-
MEHHBIX TEeH/ICHIINIT Pa3BUTHsT 06PA30BATEIBHON CPE/IBI,
1TsT 06CYSK/ICHUS HAIMOHATBLHBIX MTPOEKTOB (TIPOTPAMM )
110 Pas/IMYHBIM HAIIPABJICHUSIM CTPaTernyeckoro pasBy-
st o6pasoBanus B Poccuiickoit Demepariii.

Mecmo nposedenus: AO «BJIHX», BbicTaBou-
HBII TTABUJILOH 79, 10 anmpecy: T. MocKBa, mpoCmeKT
Mupa, nomoBranenue 119.

Jlg mocetuTesneil BXoJ CBOOOIHBII.

Hcmounux: www.mmco -exXpo.ru

Me:kayHapoaHasi HAyYHO-TIPAKTUYECKAs
koH@epenuus «MunoBanuu B padore ¢ 1eTbMU
¢ paccrpoiictBamu aytiucruyeckoro cinekrpa (PAC):
ucciaenosanns v npaktuka DIRFloortime ® »
22—24 anpens 2019 2, Mocxsa

[lesb KOH(DEpPeHIIMK: TPAHCJSIUS OTbITa OKa3a-
auda nomorru geram ¢ PAC ¢ ucrosb3oBanuem Moze-
s DIRFloortime®.
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Opranusatopsl kKoHdepeHTn: MOCKOBCKHIT TO-
CYZIapPCTBEHHDBIN  [ICUXOJIOIO-11€/larOTMYeCKUil  YHU-
BepcureT, DesepaTbHbIil PECYPCHBII TIEHTP TIO Op-
TaHU3AIUN  KOMIIJIEKCHOTO COMPOBOXKAECHUS JieTei
C PACCTPOWCTBAMM AyTUCTUYECKOTO CIEeKTpa, Mex-
JIMCIATUINHAPHBIA COBET MO PasBUTHIO U 00yde-
o (Interdisciplinary Council on Development &
Learning, ICDL, CIITA).

IMapraep koudepenimn: Doun «Hame Oymy-
niee». Vndopmarmontbie napTHepbl KOH(bepeHInu:
MUA «Poccus ceropusi» (1ipoekt «CornabHblii Ha-
BuTaTop»), Mudbopmarmonnoe rteierpacdHoe areHT-
ctBo Poccun (MTAP-TACC), AHO <«ArentcTBo
cormabHOM WHhopmaluuy», kypHan «lIlcuxonoru-
veckast Hayka u oOpasoBaHue», JKypHal «BecTHuk
00pasoBaHus», KyPHAI «AyTH3M ¥ HApPYIICHUs pas-
BUTHUST», VI3/1aTeIbCKUI IOM « Y UUTeIbCKAsI ra3eras,
AJEKTPOHHBIN JKypHaJ «Ilcruxosoro-Tmearornyeckme
uccaenosannsgs PSYEDU.RUs, nopran ncuxoJioru-
yeckux usgannii PsyJournals.ru, moprai ncuxosnoru-
yecknx HoBocTell PsyPress.ru.

K yyacrtuio B koH(pepeHInT TpuriIamaoTcs neia-
TOTU-TICUXOJIOTH, 1e(DEKTOJIOTH, JIOTOIIE/IbI, YUUTEJIH,
TBIOTOPBI, COIMAJbHbIE PAOOTHUKU, POJUTEIH, BOC-
nuTbiBaotue gereii ¢ PAC.

Kirouesbie Tembl koHpepenmmu: 1. [Tonnmanue
PAC ¢ touku 3penus mnozaxoga DIRFloortime®.
2. DIRFloortime® Kak MeXAMCIUILIMHAPHAS MO-
nesb pabore ¢ pebernkom ¢ PAC Ha ocHOBe B3auMoc-
BSI3W 9PrOTEPAIIHH, JIOTOTIEANH, TICUXOJOTUN 1 00pa-
soBanus. 3. Cnenudura noaxoga DIRFloortime®

B pabore ¢ merbmu ¢ PAC. 4. Ouenka MHAMBUILY-
aznbHBIX ocobeHHocreil nereit ¢ PAC: Metozosorus
DIRFloortime®. 5. CriocoObl NOIJEPKKU PA3BUTHS
nereii ¢ PAC B pamkax noaxoma DIRFloortime®.
6. CrocoGbl PEOROJIeHNsT TIOBEAECHUECKUX TPO-
6sem y nereir ¢ PAC npu nomornu DIRFloortime®.
7. CrpaTernu MHAUBUIYATBHOTO U IPYTTIOBOTO MTPH-
menenus tnoxaxoga DIRFloortime®. IIporpamma
KOH(EepeHIMK dKBUBaJEHTHA 00ydJaoeMy Kypcy
DIR 101 Uncturyra ICDL (CHIA).

[To wroram mpoBeneHnsT KOH(MEPEHITUU TITAHU-
pyercsl M3JiaHue CIEeNUaNIbHOTO BBITTYCKA JKypHasa
«Aytnam u mHapymenus pazsutusy» (Poccus) mo
teme npuMenennst DIRFloortime® B pabote ¢ nethb-
mu ¢ PAC.

Cchliika Ha cTpaHuIty KypHasia Ha [Toprase neuxo-
JIOTHUYeCKUX uafannii http://psyjournals.ru/autism/

[lomoauTeNbHAS WHGMOPMAIIUS O TpPOrpamMmme
DIRFloortime®: http://www.icdl.com/ru

Dopmbl paboTbl U B3aUMOAEHCTBUA YYaCTHUKOB
KOH(MEPEHITNN: JIEKIINK, TPe3eHTaIllnN, CeMUHAPHI,
MacTep-KJIacChl, TaHe bHasT IMCKYCCHsL.

YuacTue BO BCEX MEPONPHUSITUSIX KOH(MEpPEHITH
GecIaTHoe.

[To wroram mpoBenenust KOH(MEPEHIUU YUACTHU-
KaM OyyT BbIIAHbI CEPTIU(MUKATHI, IIPEIOCTABJISAIONINE
BO3MOKHOCTB TIOCJIEAYIONIEro 00ydYeHrs Ha CJIeLyto-
et crynern kypca DIRFloortime® — DIR 201.

Crpanura koudepennnu na nopraie Oexepaiib-
HOTO PEeCypcHOro IieHTpa: https://autism-fre.ru/
work /events/662

2 anpesss — BcemupHblii JeHb pacnpocTpaHeHusT HHPOPMaIH
0 pobJemMe ayTu3Ma

2 arpeJisi BO BCeM MUpe IPOXO/AT aKIIMK M MEepOIpUsTHS B paMKax BeceMupHoro iHs pacipo-
crpaHeHust uHbOpPMAIU O TIPobJIeMe ayTH3MA.

Nukmozusnbiil hectuBanb «#J/lioguKak/lionqus mpoBoautcs B Mockse ¢ 2017 rona u B aToM
TOJIy OH TIPOXOJUT B CTaTyce MesKpernonaabuoro. MectuBaib 0ObEIMHUT COTHU OPTaHU3AITU,
OKa3bIBAIOIIMX MTOMOIIb JIETSIM U B3POCJBIM C ayTH3MOM, KaK TOCYAapCTBEHHBIX, TaK U 00IIe-
ctBeHHBIX. DecTnBaIb — 3TO BO3MOKHOCTD Y3HATH O TOM, YTO TaKOE ayTU3M, KaK JKUBYT JIFO/H
C TaKMM JIMarHO30M, KaK MOXKHO UM IIOMOYb U KaK MO/iIepKaTh BKJIIOUEHHUE JieTell U B3POCJIbIX €
PAC B 06brutiyio xusiib. CeMbH, B KOTOPBIX TPOKUBAIOT JION C Ay TU3MOM, TIOJIy4aT BO3MOJK-
HOCTb y3HATh O JIeATeJbHOCTH CaMbIX PAa3JNYHBIX OPraHU3alllil, 0 BO3MOKHOCTSIX TOJy4YeHUs
IIOMOIIY, KOTOPYIO 3TU OPraHu3aliy MOTyT OKa3aTh.

['naBHoIT nToMaiko# hecTrBasst B MOCKBe TPaJIMITMOHHO CTaHeT My3eii-3anoBeiHUK «Ilapu-
I[BIHO» — OJINH U3 JIYUIINX POCCUNCKIX NHKITIO3UBHBIX MY3€€B, CIABSIINNCS CBOUM OepPesKHBIM
OTHOIIIEHHEM K JIFOOBIM MOCETUTENSIM — ¢ 0COOEHHOCTsIMU U 6e3 HuX. B mpotiiom rofy 2 anpeiist
«IlapuibiHo» mocetusn 6oJjiee 2,5 ThICSY YETOBEK.

B atom rony moau u3 38 pernonos Poccun, 60 ropoioB oTMevatoT fienb 2 arnpesid Ha 90 pas-
JINYHBIX TIJIOMIA/IKaX.
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