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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.
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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
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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.
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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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for individuals and their support groups. Im-
proved accuracy and access to diagnosis, par-
ticularly when symptoms first emerge and with
follow-up, is required to provide appropriate
personalized care and support. Diagnosis pro-
tocols requiring engagement of multiple clini-
cal specialists cannot meet current demand
and hence long referral times for families are
common. A high performance blood test could
meet the clinical demand and engage the clini-
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stakeholders. Current and further blood tests
in development require rigorous validation
and to achieve high accuracy and low false-
positive rates before implementation. There
are encouraging signs, however, that this may
be achievable with a limited number of bio-
markers that may also point to the underlying
mechanism of ASD.
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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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