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SUCCESSFUL REHABILITATION OF PATIENT DISABLED BY
THE AUTISTIC SPECTRUM DISORDER AND THE MODIFIED EPIGENETIC STATUS
(POLYMORPHISMS DRD2 2137 T/T, MTRR 66 A/G,
MTHEFR 677 C/T, MTHFR 1298 A/C) — CASE REPORT

Grechanina Yu., Bugaeva E., Lisniak S., Staruseva V., Shmulich O.

Kharkov National Medical University, Interregional specialized Medical Genetic Center —
Center of Rare (Orphan) Diseases, Kharkov, Ukraine

To date, autism spectrum disorders (ASD) are considered as
an epidemic - only in the last 5 years the frequency of pathology
has increased from 1: 166 to 1:68 children [7, 18, 23].

There is no single etiopathogenetic mechanism of ASD de-
velopment, but there are theories of its origin (genetic and non-
genetic) [2, 6, 16]. A major role in the pathogenesis of ASD now
belongs to the violation of epigenetic status in the form of gene
polymorphisms [15]. Gene polymorphism is a genetic event in
which the structure of genes changes and this affects the func-
tion of proteins. An example of such polymorphism is the poly-
morphic variants of the genes of methylation cycle enzymes,
which is gaining increasing interest due to its involvement in the
epigenetic process of DNA methylation.

The gene DRD2, encoding the D2-receptor of dopamine, is
located in the locus 11g22.3-q23.1 and many researchers associ-
ate polymorphism of this gene with bipolar disorders [1,3,4,8-
12,17,19,20,22,24,25]. Dopamine receptors refer to the me-
solimbic system, which are mainly expressed in the striatum,
containing a number of polymorphic markers. One of them,
TAQ1 A (rs1800497), located in the 3’-noncoding region of
the gene, has functional consequences in the form of different
expression of the receptor. The minor allele (T, or A1) is char-
acterized by a lower expression compared with the allele (C, or
A2) and leads to a decrease in receptor density in the striatum
[5,13,14].

For bipolar disorders, hyperfunction of these receptors is
characteristic, including an increase in density, which is asso-
ciated with the development of the clinical picture [17]. How-
ever, studies on transgenic animals with increased expression of
DRD?2 in the striatum have shown that their behavior is charac-
terized by reduced motivation and reduction of social interac-
tions, hence, DRD2 receptors can be an important factor in the
development of behavioral disorders [1,12,21].

Goal - to demonstrate an example of the effectiveness of cor-
rection of metabolic disorders in the autistic spectrum disorder.

Material and methods. In the process of the child’s exami-
nation, clinical-genealogical, syndromological, biochemical,
molecular-genetic and instrumental methods of investigation
were used.

Results and their discussion. The child N. (girl), 6 years old,
was consulted in KhMSMCG-CR(O)Z in connection with com-
plaints about the delay of psycho-speech development (does not
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speak, does not always respond to her name), hyperexcitability,
excessive sweating during sleep (lower part of the head, neck
and upper body), periodic subfebrile condition, thermoneurosis,
increased salivation; no contact.

Observed by a neurologist and a psychiatrist. Diagnosed with:
Delayed psycho-speech development, sensory alalia, autistic
spectrum, ADHD.

The anamnesis: the girl from I pregnancy, [ physiological birth
in gestation period of 39-40 weeks. She was born with a weight
of 3100 grams, a height of 52 c¢cm, with a triple wrapping of the
umbilical cord around the neck and trunk. After birth, a sluggish
sucking reflex were noted, the mother fattened the baby with a
mixture on goat’s milk. With the introduction of complementary
foods, the stool (often undigested with an admixture of mucus,
a tendency to diarrhea) was disrupted, and in this connection the
order of introduction of complementary foods - meat, cereals,
vegetables, and then fruit was changed. The stool was normal-
ized by 3 years after restriction in the diet of gluten-containing
products, introduction of probiotics and enzyme preparations. In
addition, with the onset of compliance with the gluten-free diet,
the burping ceased, the periodically appearing “chemical” odor
from the mouth disappeared. At 4 years the child had repeated
stool disorders, parents suggest that such violations could arise
due to water changes. It was advised by a children’s gastroenter-
ologist, the diagnosis of lambliasis (ELISA method) was diag-
nosed, treatment was not received.

Motor development corresponded to age: at 5 months began
to crawl and sit, at 6 months - to stand with support, at 10 months
- to walk by the hand, at 11 months - independent walking.

At the age of 2, for no apparent reason, the parents noted that
the girl is becoming less and less contactive, she does not say
that her behavior has been violated. Personal hygiene skills were
formed by 3.5 years.

Examined:

- nuclear magnetic tomography of the brain (2 years), conclu-
sion: There were no abnormal volumetric changes, MR signs of
bilateral sinusitis;

- EEG - moderate widespread changes in the bioelectrical ac-
tivity of the brain, indicating a decrease in the functional state of
the cortex, with an emphasis on changes in the irrational char-
acter in the temporal part of the right hemisphere; Epileptiform
and apparent focal activity are not recorded; There are no signs
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of electrogenesis inconsistency with the age norm.

- coagulogram - no change;

- aggregation of platelets - moderate hypoaggregation;

- antibodies to gliadin - increased IgG titer;

- antibodies to deamidized antibodies to gliadin - the IgG titer
is increased;

- search for heavy metals (hair) - decreased calcium, potas-
sium, manganese, selenium, zinc;

- study of polymorphic variants of genes of the methyla-
tion cycle - revealed heterozygous compound polymorphisms
MTRR 66 A/ G, MTHFR 677 C/T, MTHFR 1298 A/ C;

- full-sequence sequencing of the genome - revealed polymor-
phism DRD2 2137 T/ T;

- blood amino acids (high-performance liquid chromatogra-
phy) - moderate increase in the levels of valine, leucine, iso-
leucine; Reduction of methionine, glutamic acid, phenylalanine.

- virologic examination (ELISA) - a moderate increase in the
IgG titer to CMV was detected;

- ECG - no echocardiographic signs of pathology;

- organic urine acids - moderately reduced 5-hydroxyproline,
hippuric acid.

The polymorphic variants were obtained by polymerase chain
reaction on a specialized equipment «RealTime MX3005». PCR
analysis included 3 laboratory steps: 1) clinical samples process-
ing (by DNA Isolation); 2) conduction of PCR reaction (ampli-
fication); 3) detection of amplification products (in this method
- obtaining results in real time).

Principle of the method is the following. The human genomic
DNA isolated from blood leukocytes using DNA express-blood
reagent undergoes an analysis. With a sample of isolated DNA,
two amplification reactions are carried out in parallel — with
two pairs of allele-specific primers. The mixture contains the in-
tercalating dye SYBR Green, the fluorescence of which increas-
es many times when embedded in the resulting double-stranded
product. The results of the analysis allow us to give three types
of conclusions: normal homozygote; heterozygote; pathological
homozygote.

Features of the phenotype: at 6 years the child was 127 cm,
24 kg, pale skin, brown hair, blue eyes, large brushes, large feet,
large calves, diastema between the upper central incisors, flat-
valgus deformation of the feet, muscular dystonia.

At the examination: hyperhomocysteinemia was detected
(which in combination with hypomethionemia and the presence
of polymorphic variants of the enzymes of the methylation cy-
cle; enzymes indicate a change in the epigenetic status), second-
ary lactase deficiency (C/T polymorphism).

Based on complaints, anamnestic data, phenotype features,
clinical genealogy analysis, as well as the results of additional
research methods, a final diagnosis was made:

Autistic spectrum disorder. Epigenetic disease (polymor-
phisms DRD2 2137 T/T, MTRR 66 A/G, MTHFR 677 C/T,
MTHFR 1298 A/C). Hyperhomocysteinemia. Nonspecific ami-
noacidopathy. Secondary lactase insufficiency. Intolerance to
gluten.

Taking into account the results obtained, cofactor therapy
(P-5-P, betaine (TMG)) has been recommended, it was recom-
mended to limit foods high in tyrosine (dopamine precursor),
adherence to gluten-free and lactose-free diet, followed by con-
trol of homocysteine, blood amino acids and organic acids in
Urine.

At the control examination (after 1 month) the level of organic
acids of urine was normalized, but non-specific aminoacidopa-
thy was maintained (aspartic acid, serine, glutamic acid, glycine,
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-aminobutyric acid, phenylalanine, tryptophan, ornithine was
lowered, alanine, proline, leucine, Isoleucine, citrulline, argi-
nine, histidine, asparagine, lysine). The level of homocysteine
decreased two times. When studying the level of vitamins of
group B, an increase in cyanocobalamin, a decrease in ribofla-
vin; The level of pyridoxine - at the lower limit of the norm.

Taking into account the received results, three courses of ther-
apy were recommended, including a folate cofactor diet, filling
the vitamin deficiency, restoring the balance of blood amino
acids. Against the backdrop of treatment, the child had words,
she became calmer, salivation and subfebrillitis left. At the end
of the treatment, the control of previously changed parameters,
observation of the neurologist, psychiatrist, rehabilitation mea-
sures was recommended.

Conclusion. Violation of the epigenetic status in the form of
disturbance of the methylation cycle and the function of the me-
solimbic system in a child with autism spectrum disorders plays
an important role in the pathogenesis of the clinical picture de-
velopment, on the one hand, and on the other hand, it allows to
develop an individual tactic of managing the patient with obtain-
ing a positive effect.

From point of view of psychiatry, topical is a psychosocial
maladjustment of patient with the disability of the autistic spec-
trum disorder, violation of an individual integration in the envi-
ronment, the impossibility of adaptation during a long time. This
requires profound follow-up by specialists in pathopsychology.
Thus, further prospects correspond to deeper mutual integration
of clinical genetics and phychology.
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SUMMARY

SUCCESSFUL REHABILITATION OF PATIENT DIS-
ABLED BY THE AUTISTIC SPECTRUM DISORDER
AND THE MODIFIED EPIGENETIC STATUS (POLY-
MORPHISMS DRD2 2137 T/T, MTRR 66 A/G, MTHFR
677 C/T, MTHFR 1298 A/C) — CASE REPORT

Grechanina Yu., Bugaeva E., Lisniak S., Staruseva V.,
Shmulich O.

Kharkov National Medical University, Interregional specialized
Medical Genetic Center — Center of Rare (Orphan) Diseases,
Kharkov, Ukraine

Autism spectrum disorders (ASD) are considered an epidemic
- only in the last 5 years the incidence of pathology has increased
from 1: 166 to 1:68 children. The main role in the pathogenesis of
ASD currently belongs to the violation of the epigenetic status in
the form of gene polymorphisms. An example is the polymorphic
variants of the genes of the folate-methionine cycle enzymes, which
regulate the epigenetic status through a methylation process.

The article presents a case of autism spectrum disorder against
the background of impaired epigenetic status (metabolic dopamine
neurotransmitters and the methylation cycle). Individually selected
metabolic correction based on biochemical parameters allowed im-
proving behavior, stimulating speech development, stopping long
subfebrile and hypersalivation.

Keywords: autistic spectrum disorder, epigenetic disorders,
dopamine, methylation.

PE3IOME

ONUCAHHUE CJIYYAS YCHEIIHON PEABHWJIATA-
LMHU NALIMEHTA C PACCTPOMCTBOM AYTHUCTH-
YECKOI'O CIIEKTPA U MOAU®UIIUPOBAHHOI'O
SHUTEHETHUYECKOI'O CTATYCA

I'peuannna 10.b., Byraesa E.B., Jlecusik C.B.,
Crapycesa B.B., llImyauu O.B.

Xapvrosckuil HAYUOHATLHBI MeOUYUHCKULL YHUgepcumem, Medic-
DECUOHABHYINL  CREYUATUSUPOBAHHBILL  MEOUKO-2EeHEeMUYECKULL
yenmp - yeHmp peokux (opghannvix) bonesueil, Xapwvros, Yxpauna

Paccrpoiicta aytuctuueckoro crekrpa (PAC) cunrarorcs
SHUAEMHEN - TOJIBKO 3a MOCIEAHUE 5 JIET 4acTOTa [1aTOJIOTU1
yBeamuuiach ¢ 1:166 1o 1:68 nereii. OCHOBHAs poib B ATO-
reneze PAC B Hacrosimee BpeMsi MPUHAICKHUT HAPYLIICHHIO
SMUTEHETHYIECKOTO CTaTyca B BUAE TEHHBIX MOTUMOP(HU3MOB.
IIpumepom sBISAIOTCS MoNUMOp(HBIE BapHAaHTHI TeHOB (dep-
MEHTOB ()OTATHO-METHOHHHOBOTO IHMKJA, KOTOPBIE pPEeryiu-
PYIOT PTIMTEHETHYECKNH CTAaTyC MOCPEACTBOM IIpoIiecca Me-
THUJIAPOBAHMUS.

B crarbe npencTasiieH ciaydail paccTpoiicTBa ayTHCTHUECKO-
TO CTIeKTpa Ha (JOHE HAPYIIEHHOTO MHUT€HETHIECKOTO CTaTyca
(mapymenne meradonmsmMa M0()aMHHOBBIX HEHPOTPaHCMHUTTE-
POB W IMKJTa METHINPOBaHMS). HINBHAYadbHO TTOAOOpaHHAS
MeTabonudeckast KOPPEKIUsI, OCHOBAHHAs Ha OMOXMMHYECKHUX
TOKA3aTessIX, MO3BOJIMIA YIyUIINTh MOBEJACHUE, CTHMYIHPO-
BaTh Pa3BUTHE PeUH, KyIHPOBAaTh JIUTEIbHBIN cyOdheOprnTeT
1 TUIIEPCaTHBAIINIO.





