Diagnosis and treatment of
disorders off amino acid
metabolism In autism

Y.B. Grechanina

«IF ADRUG FITS TO EVERYBODY, IT MEANS IT DOESN'T FIT TO ANYBODY ».



When AUTISM and autistic features of
behavior have the metabolic base - this,
on the one hand, worsens course
severity, on the other hand - gives the
concrete direction of the treatment .




Since a human began to intervene into
actions of a natural selection, it has to
change levels of its influence turning one
stage of ontogenesis to another.

Attempts of saving| interruptive in early
terms of a pregnancy with the help of
medicines lead to pretended victory — the
frequency of birth of children with the inborn
and inherent pathology by our data increases
4 times. (E.Y. Grechanina, 2012)



Signs of metabolic disorders we
can observe already prenatally
and in the newborn period
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Pathogenesis of metabolic diseases: can
be manifested symptomatically

Mutant allele

Pathologic primary product
(excessive,insufficient,abnormal,is absent)

Disorder of the combination of biochemical processes
Pathology inside a cell

Pathology of organs

Pathology of
the body



Obstetrical anamnesis in metabolic
diseases

- Spontaneous abortion or deadborn in the anamnesis
should be considered as elimination of an unviable
child.

-Male gender of such fetus can say about X-linked form
of metabolic diseases;

-The presence of pathologic changes in a pregnant,
such as continued toxicosis or an acute fatty dystrophy
of the liver, can be the result of the disorder of fatty acid
oxidation in a fetus.



Mechanisms of the onset of metabolic crisis in

IMD
(mo Johannes Zschocke, Georg F. Hoffmann, 1999)
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When it Is necessary to suspect

metabolism disorder?
* Lethargy

* Refuse from food

* weight loose

* breath disturbance
* hypothermia

* hypotonia

* unusual motions

* hepatomegaly

* convulsions

* polyorgan changes
* coma



Stages of laboratory study

__ Analytic stage

¥ 4




Preanalytical stage:

" Somatic and genefic study

= syndromologic, clinical and genealogical

analysis
" Preparation of a patient for the study
= Sampling of the biochemical material

" Preservation and transport of samples



Organic acids — low molecular compounds,
which are products metabolism of amino acids,
hydrogen, lipids, biogenic amines.

Organic acidurias (acidemias) — a group of
Inherent diseases, which IS
characterized by the disorder of
iIntermediate metabolism with the
accumulation of carboxylacids. Toxic
compounds disturb intercellular
metabolic pathways, including glucose
catabolism (glycolysis), glucose
synthesis (gluconeogenesis),
metabolism of amino acids and
pyrimidines and also fats .



Types of organic acids (OA)

" OA, caused by the deficiency of enzymes
participating in transformation of amino
acids (leucine, isoleucine, valine, lysine,
tyrosine, aminobyturic acid).

" OA, caused by the disorder of bioenergy.
processes (Creb’s cycle), cellular breath,
oxidative phosphorylation in mitochondria of
cells.

" OA, caused by the disorder of transport or
mitochondrial oxidation of fatty acids.



1 group- clinical manifestations:

Manifestation
(or at the early age)
acute onset
convulsions
aphoe, dyspnea
increased irritation (or inhibition) of CNS
muscle hypotonia
anorexia
vomiting
sometimes extrapyramidal disorders
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2 group — clinical manifestations

Manifestation is preferentially at the children age;
Development delay;

Abrupt muscle weakness;

Respiratory disorders;

Cardiomyopathy, rhythm disorders;

Nervousness or sleepiness;

Convulsions, ataxia;

Nistagmus, atrophy of visual nerves;

® * X & % X X £ %

Acidosis, accumulation of lactate, pyruvate .



3 group — clinical manifestation:

Different time of manifestation;
& vomiting;

&3 muscle weakness;

& hypotonia;

& episodes of muscle pains and
myoglobinuria;

& Reye’s syndrome;

& hepatomegaly, fatty infiltration of
the liver;

& hypoglycemia with hypoketonemia



Specialised Medical Genetic Centre. Kharkiv, Ukraine.
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7. MeTa6onuTbl FPUGKOB U A[poxoken

| Mpo6a Ha uHOUKaH

=

l

OTDML\aTBJ’IbHaﬂ l =
Sumiki's (5-hydroxymethyl-2-furoic) | 0-55.12 | umolimmol KREA
2,5 furandicarboxylic n.d. 0-23.4 l Umol/mmol KREA
| Furoylglicine 17 n.d. n.d. Umol/mmol KREA
i‘;;taTC 1,9,17 n.d. n.d mmol/mol KREA |
wlimaleic il 1.76 0-1.92 Umol/mmol KREA
glutaric 1.9 11,12, 13, 14 182.72 | 0-677.2 Umnol/mmol KR@’
imaric 1, 11,12 6.02 | 1.2-2525 mmol/mol KREA
Malic 1,12 n.d | 0-47.26 mmol/mol KREA
3 hydroxymelhylg\utarlc 1, 11,12 14.18 I 0=331 Umol/mmol KREA
8. MeTabonuTbl 6aKTepuin
(3-H =32 i ii
g i L o @ 1| o-tmrs | umetmmaikmer
:'3—hydroxyphenylpropanoic (Phe, Tyr) n.d. Umol/mmol KREA
z:g:;:::(fetc (DHPPA) (beneficial 5 Umolmmel KREA
J-Hydroxyphenylacetic (Phe, Tyr) 22.2 T 0-12.4 Umol/mmol KREA
3-hydroxyhippuric (Phe, Tyr) 11 8.1 i n.d. Umol/mmol KREA
p-hydroxyhippuric (Phe, Tyr) 11,16 427.3 1 0 - 405.21 Umol/mmol KREA
té]ydroxybenzoic (Phe, Tyr) 11 137.65 15.92 - 273.2 Umol/mmol KREA
p-hydroxyphenylacetic (Phe, Tyr) 11 ‘ 331.49 0 -837.9 Umol/mmol KREA
2—hydroxyphenylacetic (Phe, Tyr) 11,13 1.07 0= 11 Umol/mmol KREA
Hippuric (Phe, Tyr) 9, 11, 15, 16 5092.18 (1 0-2181.85 Umol/mmol KREA
L: zoic (Phe, Tyr) 156 n.d 0-2.14 mmol/mol KREA
i (Phe, Tyr) 14 1403.15 T 0-281.05 Umol/mmol KREA
é ‘y(TIJxycyc\ohexylcarboxyhc (Phe, Tyr) | n.d. 0-2.02 Umol/mmol KRlit
4-hydroxycyclohexylacetic (Phe, Tyr) 11 n.d. Umol/mmol KREA
haoeacaneaml . |11 e Tl i 0-26114 | Umol/mmol KREA
[Gentisic (Trp) 45.06 0-199.1 Umol/mmol KREA
| Ufwc"c (Trp) ) - Umol/mmol KREA
riydroxyindoleacetic (Trp) 10,11 576.23 0 - 583.56 Umol/mmol KREA
L;u.f 1.5 12, 13 4113 | 6.32 - 142.49 mmol/mol KREA
| Glycolic 3,12 52.91 | 10.79 - 607.58 mmol/mol KREA
| 3 12 n.d. n.d. mmol/mol KREA
Ed\ICyMIHC 14 26.44 T n.d. Umol/mmol KREA
Tricarballylic - Umol/mmol KREA
LK‘r*lh\,‘!Cllmc 12, 15 - Umol/mmol KREA
(3 vamoxypvopaomc 2.12, 13, 156 13.32 0 - 24.66 Umol/mmol KREA
r:,if)xuplo\me 2,9, 13,14, 15 116.5 1 15.82 - 74.46 mmol/mol KREA
‘*A evulinic 16.05 0-21.69 Umol/mmol KREA
9 MeTabonUThl KOCTHOU U CcoeANHUTENLHOM TKaHu, HapyweHuu o6mena AK Mponuna (Pro), rmuuuna (Gly)
(Phosphoric (Bumamur D) [ 3221 | 0-871.43 Umol/mmol KREA
Hydroxyproline dipeptid (BumamuH Cc) 12 l 165.95 1 1 n.d. Umol/mmol KREA
|5-Oxoproiine 2.8,13, 14, 15 | 1185 1 15.82 - 74.46 mmol/mol KREA
[ Tartaric (Twanyporosas kucnota) Ty ag g n.d. n.d. mmol/mol KREA
\¥ xoglutaric (His, Arg, Pro) - 7.A00 213014 182.72 | 0-677.2 Umol/mmol KREA

L‘ wnu 11 Hippuric (Gly)

8, 11,15, 16 5092.18 | 1

0-2181.85 l Umol/mmol KREA
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10. MeTaGonuTkbl HENPOTPAHCMUTTEPOB

Vanilmandelic (HopadpeHasuH) 2,12,13 1031 1 0-778.6 Umol/mmol KREA
Homovanilic (Qonamun) 2: 12,13 119.03 0 - 365.66 Umol/mmol KREA
5-Hydroxyindoleacetic (CepomoHuH) 8, 11 576.23 0 - 583.56 Umol/mmol KREA
3 4-dihydroxyphenylacetic (JonamuH) 38.93 0-49 Umol/mmol KREA

ydroxym lel & - 2 &
A ‘w‘{v andelic (TUpamuH, p-okTanamuH, p 165.53 0-173.49 A —

11.1 Metabonutkl AK ®eHunanaHuHa (Phe), TupoaunHa (Tyr)

hydroxyphenylacetic (Phe, Tyr) 8,13 1.07 0-11 Umol/mmol KREA
p-hydroxyphenylacetic (Phe, Tyr) 8 331.49 0-837.9 Umol/mmol KREA
Phenylactic (Phe, Tyr) 14 = Umol/mmol KREA
Mandelic (Phe, Tyr) 14 - Umol/mmol KREA
Phenylpiruvic (Phe, Tyr) - Umol/mmol KREA
'henyllactic (Phe, Tyr) - Umol/mmol KREA
_ Sumiki's (5-hydroxymethyl-2-furoic) (Phe) 2.36 0-5512 Umol/mmol KREA
IN-acetyltirosine (Tyr) 15 0.06 1 n.d. mmol/mol KREA
| hydroxyphenylpyruvic (Phe, Tyr) 12, 13, 15 9.52 0 - 28.57 Umol/mmol KREA
Hydroxyphenyllactic (Phe, Tyr) 12,13, 15 47 .66 0-167.01 Umol/mmol KREA
[Homogentisic (Phe, Tyr) 12,13 - Umol/mmol KREA
|4-hydroxybenzoic (Phe, Tyr) 8 137.65 15.92 - 273.2 Umol/mmol KREA
{ hydroxyhippuric (Phe, Tyr) 8, 16 427.3 T 0 - 405.21 Umol/mmol KREA
|3 hydroxyhippuric_(Phe, Tyr) 8 5.15 1 n.d. Umol/mmol KREA
tppuric (Phe, Tyr) 8,9, 16, 16 5092.18 T 0-2181.85 Umol/mmol KREA
}1 hydroxycyclohexylcarboxylic (Phe, Tyr) 8 n.d. 0-2.02 Umol/mmol KREA
LA, hydroxycyclohexylacetic (Phe, Tyr) 8 n.d. Umol/mmol KREA
Fumarnic (Phe, Tyr) 17 12 6.02 1.2-2525 mmol/mol KREA
L 11.2 Metabonutbl AK Tpuntodpana (Trp), NMusuna (Lis), T’ucTtuauna (His), ApruHuHa (Arg)
[Pimelic (Lys) 4 0.39 0-1.82 mmol/mol KREA
{uxutanu (Lys, Trp, B2) 12, 14 1.51 0-3.38 mmol/mol KREA
|5 Hydroxyindoleacetic (Trp) 8,10 576.23 0 - 583.56 Umol/mmol KREA
| Indoleacetic (Trp) 8 108.38 0-261.14 Umol/mmol KREA
8 = Umol/mmol KREA

lIndolelactic (Trp)
ixoglutaric (His, Arg, Pro) 1,7,9,11,12, 13, 14 182.72 0-677.2 Umol/mmol KREA
11.3 KeTo3s; metaBonurel AK c paaseTBneHnHon uensto: fNleituuna (Leu), Usoneinnyuna (lle), Banuna (Val)

lecT Ha KETOKUCNOTHLI NpKU NEeNUMHo3e oTp. oTprvuaTENbHbIN =
3-methylglutaric (Leu) 0.16 0-0.5 Umol/mmol KREA
3-Methylglutaconic (Leu) 38.07 T 0 - 36.41 Umol/mmol KREA
Isovalerilglicine (Leu) n.d. Umol/mmol KREA
3-methylcrotonylglycine (Leu) - Umol/mmol KREA
iydroxyisovaleric (Leu) 0-15.04 Umol/mmol KREA
3-hydroxyisovaleric (Leu) 12 18.65 T 0-13.11 Umol/mmol KREA
3-hydroxymethylglutaric (Leu) 1712 14.18 0-33.1 Umol/mmol KREA
‘%vdroxy\sobulyuc (lle) 9.85 0 -14.48 Umol/mmol KREA
IF'ythromI\c (lle) 116.27 T 0-110.63 Umol/mmol KREA
Ethylhydracrylic (lle) 33.64 1 0-1.2 Umol/mmol KREA
vglylglycine (lle) 1,2 21.93 1 n.d. Umol/mmol KREA
: Methylbutyryiglycine (lle) = Umol/mmol KREA
I Hydroxyisobutyric (Val, TumuH) 22.49 1 0-16.6 Umol/mmol KREA
F‘F.nbulyrylgfycme (Val) n.d. Umol/mmol KREA

| Succinic (Leu, lle, Val) 124 12:13 2.78 251-1276 mmol/mol KREA
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11.4 MeTtabonutel AK MytamuHa (GIn), FnyTamuHoBOR kncnoThl (Glu), AcnaparMHOBOW KMCHOTEI (ASp), ACTOLLEHUA
rnyTaTuoHa
.5-Oxoproline (|glutatione) 14 116.5 % 15.82 - 74.46 mmol/mol KREA
.Citnic (| glutatione) 1 31.53 25.7 - 648.57 mmol/mol KREA
~onitic (| glutatione) 1.2, 13,14 10.47 0-35.51 Umol/mmol KREA
iutanic (Glu, Gin) 1,7.9, 11, 12, 13, 14 182.72 0-677.2 Umol/mmol KREA
w,cTyl L-aspartic (Asp, Glu, GIn, Cu) 13 464.75 11 0-32.3 mmol/mol KREA

12.1 UHAMKaTopbl aKTUBHOCTW BUTamMuHOB B1 (TuamuHa), B3 (HUKkoTuHamuaa, PP)

2-ketoisovaleric (B1, B3) 12,13 - mmol/mol KREA
Lactic (B1, B3) 1,5:8,12, 13 41.13 6.32 - 142.49 Umol/mmol KREA
Pyruvic (B1, B3) 1,5,12, 14 present B Umol/mmol KREA
2-Hydroxybutyric (B1, B3) 4.6, 12, 13 2.01 1 0-1.54 mmol/mol KREA
[Oxoglutaric (B1. B3) 1,7,9, 11,12, 13, 14 | 182.72 0-677.2 Umol/mmol KREA
Fumaric (B3) ds o 171 6.02 1.2-25.25 mmol/mol KREA
|Malic (B3) 1, 7 n.d. 0-47.26 mmol/mol KREA
Isocitric (B3) 1,13 56.8 5.7 - 133.99 mmol/mol KREA
.Homovanilic (B3) 2, 10:/12.13 119.03 0 - 365.66 Umol/mmol KREA
Orotic (B3) 6,12, 13, 14 n.d. n.d. mmol/mol KREA

12.2 UnaunkaTopel aKTUBHOCTU BUTaMuHoB B2 (puGodnasnHa), BS (naHTOTEHOBOW KMCOThI)

Glutaric (B2) 11,12, 14 1.51 0-3.38 mmol/mol KREA
Ethylmalonic (B2, B5) 2,4 5.16 0-18.49 Umol/mmol KREA
Methylsuccinic (B2, B5) 4 0.18 0-3.15 Umol/mmol KREA
3-methyladipic (B2, B5) 4 12.01 T 0-258 mmol/mol KREA
Adipic (B2, B5) 4 7.98 0 - 36.92 mmol/mol KREA
Suberic (B2, B5) 4 0.2 0-96 mmol/mol KREA

3 xoglutaric (B2, B5) 1,.7.9,11,.12; 13,714 182.72 0-677.2 Umol/mmol KREA
. Vaniimandelic (B2) 2,10, 12,13 1031 T 0-778.6 Umol/mmol KREA
| Homovanilic (B2) 2,10, 12, 13 119.03 0 - 365.66 Umol/mmol KREA
2-ketoisovaleric (B1, B3) 12,13 - Umolmmol KREA

12.3 UHauKaTopbl aKTUBHOCTHM BUTaMuHa B6 (nupugokcuHa)

Orotic 6,12, 13; 14 n.d. n.d. mmol/mol KREA
)xalic 3 41.67 30.05 - 219.8 mmol/mol KREA
Glycolic 3,8 52.91 10.79 - 607.58 mmol/mol KREA
Clyceric 3,8 n.d. n.d. mmol/mol KREA
. Vanilmandelic 2,10, 12, 13 1031 T 0-778.6 Umol/mmol KREA
.Homovanilic 2,10, 12,13 119.03 0 - 365.66 Umol/mmol KREA
12.4 UHOuKaTOp akTUBHOCTU BUTaMmuHa B8 (6uoTtuHa, H)
SiHydroxyfsovaIeric 11 18.65 1 0-13.11 Umol/mmol KREA
Methylcitric 8,15 = Umol/mmol KREA
3-hydroxypropionic 2,8,13,15 13.32 0 - 24.66 Umol/mmol KREA
Laectic 1, 5.8, 12.13 41.13 6.32 - 142 .49 mmol/mol KREA
12.5 UHAOMKaTOpbl aKTUBHOCTU KO3H3MMa Q10

3-hydroxymethylglutaric 1., 7. 94 14.18 0-33.1 Umol/mmol KREA
ictic 1, 5,8, 12,13 41.13 6.32 - 142.49 mmol/mol KREA
i??«‘HVIC 1. 5,12, 14 present - Umol/mmol KREA
[Succinic 1, 2,11, 13 2.78 2.51-127.6 mmol/mol KREA
Glutaric 11,12, 14 1.51 0-3.38 mmol/mol KREA
2-Hydroxybutyric 4,512, 13 2.01 1 0-1.54 mmol/mol KREA
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12.6 MHOMKaToOp aKTUBHOCTWU BUTamMuHa C (ackopBUHOBOM KMCOTbI)
Hydroxyproline dipeptid 9 165.95 T n.d. Umol/mmol KREA
| Hydroxyphenyllactic 11,13 47 .66 0-167.01 Umol/mmol KREA
[ hydroxyphenylpyruvic 11,13, 156 9.52 0 -28.57 Umol/mmol KREA

| Homogentisic 11,13

| 13.1 MHauKaToOpbl HEAOCTATOYHOCTU MUKPO3MEMEHTORB: »enesa (Fe), Meau (Cu)

Umol/mmol KREA

Hydroxyphenyllactic (Fe) 14, 12 47.66 0-167.01 Umol/mmol KREA
4-hydroxyphenylpyruvic (Fe, Cu) 11,12, 15 9.52 0 -28.57 Umol/mmol KREA
|Homogentisic (Fe) 11,12 - Umol/mmol KREA
[TVanimandelic (Fe, Cu) 2,10, 12 1031 T 0-778.6 Umol/mmol KREA
| Homovanilic (Fe) 2,10, 12, 13 119.03 0 - 365.66 Umol/mmol KREA

hydroxyphenylacetic (Fe) 8;: 11 1.07 0-11 Umol/mmol KREA
Aconitic (Fe) 1.2, 11, 14 10.47 0 - 35.51 Umol/mmol KREA
N- Acetyl-L-aspartic (Cu, Asp, Glu, Gln) 14 464.75 T 0-323 mmol/mol KREA

13.2 UHOuKaTopbl HEAOCTAaTOYHOCTKM MUKpO3NeMeHTa: MarHua (Mg)

ccinic 1,.2. 91, 12 2.78 2.51-127.6 mmol/mol KREA
| Oxoglutaric 1,7,9,11, 12,94 182.72 0-677.2 Umol/mmol KREA
[Tsocitric 1,12, 13, 14 56.8 5.7 - 133.99 mmol/mol KREA
(3 nydroxypropionic 278112, 15 13.32 0 -24.66 Umol/mmol KREA
[5-Oxoproline 2,89 14 116.5 1 15.82 - 74.46 mmol/mol KREA
mmovamhc 2. 10, 12,13 119.03 0 - 365.66 Umol/mmol KREA
[2 ketoisovaleric 12 - Umol/mmol KREA
| Orotic 6,12, 14 n.d. n.d. mmol/mol KREA

13.3 UHAMKATOPbI HEAOCTAaTOUYHOCTU APYIMX MUKPO3eMeHTOoB:
MapraHeua (Mn), LiuHka (Zn), Xpoma (Cr), Banaaus (V), Cenena (Se)

1,12,13, 14 56.8 5.7 -133.99 mmol/mol KREA
> 1, 5,8,12 41.13 6.32 - 142.49 mmol/mol KREA
2-Hydroxybutyric (Cr, V) 4,5,12 2.01 1 0-1.54 mmol/mol KREA
5-Oxoproline (Se) 8,9, 14, 15 116.5 1T 15.82 - 74.46 mmol/mol KREA
14. MeTa60MUThLI, KOTOPble MOMYT 6bITh NOBbLIWEHbI NPpU OTpaBneHuu
| unu 7 5-Oxoproline 8,9, 13, 11,15 1165 t 15.82 - 74.46 mmol/mol KREA
Orotic 6,12, 13 n.d n.d mmol/mol KREA
|Grutaric 11,12 1.51 0-3.38 mmol/mol KREA
O | S
|C x09 utaric (MaMeHs\eTCsi Npu e e S SOy ol RREA
L inepamMmoHemMun, oTpasneHn As, Hg, Cd)
IPyruvic (otpasnernune As, Pb, Hg. Cd) 1.5, 12 present - Umol/mmol KREA
|Citric (oTpasnenue Al, Hg, As) .11 31.53 25.7 - 648.57 mmol/mol KREA
—
| Aconitic (oTpaenenue Al, Hg, As) 1. 2:11.:13 10.47 0 - 35.51 mmol/mol KREA
[suumc (oTpasnenue Al) 1, 12,13 56.8 5.7-133.99 Umol/mmol KREA
'i»fw.enol (KOMAOHEHT NNacTMacc, COAEPXUTCH 13.05 0-2042 OmeUmmol KREA
Fj 3LIXIONHBIX rasax)
‘resol (oTpaBneHue peHonom) 8 1403.15 1 0-281.05 Umol/mmol KREA
anda P
[Mandelic (oTpasneHune ToNyonom, 11 - Umol/mmol KREA
| ymaTUYecKMMU pacTBOPUTENSAMU)
\ 5 o=
1 enoxyacetic (oTpaBneHwe nectuunaammn, A 0- 141.61 Umol/mmol KREA
[npuem nenuunnnuda V)
ISz ( -
';:::X\;;r:\(":’:\ornanﬂerme acnuUpuUHOM, Npuem 8 26.44 T T Umol/mmol KREA
|Phenobarbital 5 Umol/mmol KREA
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15.1 MeTabonurbl,

KOTOpble MOrNyT NOBbLILLATHCA MNP NpUuemMe NpoTuv

(MOryT Bbi3bIBATbh KETO3]; MAMEeHeHUA B rpynnax meTabon

utoe— 4, 11.3)

N-Acetyltirosine 11 0.06 1 rnid. mmol/mol KREA

4-hydroxyphenylpyruvic 1512713 9.52 0 - 28.57 Umol/mmol KREA

Methylcitric 8, 12 = Umol/mmol KREA

[ di\[:(ﬂ(: = Umol/mmol KREA
‘izrn—propy\-3-hydroxyvaleric - Umol/mmol KREA
i-Z)—2—propyl—3»0xopenianowc - Umol/mmol KREA
Hexane-1.3-dicarboxylic (2-n-propylglutaric) - Umol/mmol KREA

3-Hydroxypropionic 2,8,12, 13 13.32 0 - 24.66 Umol/mmol KREA

17 - Umol/mmol KREA

4-hydroxybutyric (MeTatonut ITAMK)

15.2 [lpyrue nekapcTBeHHbIE NpenapaTtbl M MeTabonuTel NeKapcTBeHHbLIX Npenaparto

| Glycerol 17 n.d. 0-1184 mmol/mol KREA
Maleic n.d. n.d Umol/mmol KREA
-LirhydroxybenZOIC n.d. Umol/mmol KREA
Cyclohexanone = Umol/mmol KREA
Methylparaben - Umol/mmol KREA
etylsalicylate - Umol/mmol KREA
iracetamol 280.24 - Umol/mmol KREA
aracetamol glucopyranoside present - Umol/mmol KREA
| Benzamid = Umol/mmol KREA
2-aminobenzoic Umol/mmol KREA
Pantothenic 2.35 0 - 1562 Umol/mmol KREA
Ascorbic - Umol/mmol KREA
hioramphenicol - Umol/mmol KREA
Dxoproline . (Npuem NPoTUBOBUPYCHbLIX UMK
IPOTUBOMMKPOBHBLIX NpenapaTos 2,8,9, 13, 14 116.5 T 15.82 - 74.46 mmol/mol KREA
aueiomniHodrera, vigabatrin, nutramigen)
kb‘«:nzo\c (Nnprem BeHzoaToB) 8 n.d. 0-2.14 mmol/mol KREA
Hippuric (npuem 6eH3oaToB) 8,9, 11, 16 5092.18 T 0-2181.85 Umol/mmol KREA

16. MeTabonuTel npuema nonudeHoNoB U briaBoHUOO0OB C NMULLIEn

Ferulic | | 0-17.76 Umol/mmol KREA
i‘h’ippuﬁt S, 9. 11, 1% 50Q2.18 l\ 4 l‘ 0 -2181.85 Umol/mmol KREA
'H\rdrnr_vr‘innamic - Umol/mmol KREA
Caffeic = Umol/mmol KREA
p-hydroxyhippuric 8. 11 427.3 i 0 - 405.21 Umol/mmol KREA
S methoxy-4 Dydroxyphenyl- 14.74 Q=373 Umol/mmol KREA

hydroxypropionic

4-hydroxyphenylhydroxylacrylate

Umol/mmol KREA

Umol/mmol KREA

m-Coumarnc -
f napic = Umol/mmol KREA
Galic - Umol/mmol KREA
Pyrogallol - Umol/mmol KREA

1aicol

Umol/mmol KREA

>yrocatechol

Umol/mmol KREA

Hydroguinone

Umol/mmol KREA




Xapbrosckuii CriennaiuzupoBaublii Meanko-I'eneTuueckuii Lenurp, Ypauuna
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08.04.2013
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Beuwlectso CocTouT B rpynne(ax) PesynbTtat Hopma

17. Mpouune meTabonuTel U BewecTBa
T Ha CyNbMuabl (KoHcepBaHTbl E221 — E223) (2 100 ) oTpyuaTenbHbIN Mmr/n
11.45 0-1979.48 Umol/mmol KREA
Jrnc 0-20.59 Umol/mmol KREA
n.d. mmol/mol KREA

Tartaric (BuHHas kucnota) s n.d.

-uroylglicine (obpasyercs B xapeHon nuwie) n.d. n.d. Umol/mmol KREA

mmol/mol KREA
Umol/mmol KREA

0-1184
83.04 n.d.

Slycerol n.d

Vanillic

Umol/mmol KREA

|L 3,5-dihidroxybenzoic n.d.
I

Umol/mmol KREA

|!socitric lactone n.d.
|

}«Z\IH(; acid ethyl ester

Umol/mmol KREA

iffeine

Umol/mmol KREA

4-hydroxybutyric

Umol/mmol KREA

imelic (metabonut nnactmac)

mmol/mol KREA

!
|Azelaic (meTabonuT nnacTmac)

mmol/mol KREA

A,
2-methylglutaric

Umol/mmol KREA

2-methylglutaconic

Umol/mmol KREA

| 5Shydroxy-n-valeric

0-1.68

Umol/mmol KREA

aproic

0-40.54

Umol/mmol KREA

r

|Caprilic

0-97.67

Umol/mmol KREA

|Pelargonic

0 -266.41

Umol/mmol KREA

Capric

Umol/mmol KREA

Lauric

0-63.25

Umol/mmol KREA

Miristic

Umol/mmol KREA

0-67.08

Umol/mmol KREA

0-312.33

Umol/mmol KREA

| stearic

74.1 - 1443.05

Umol/mmol KREA

Arahidonic

Umol/mmol KREA

Glucosan

Umol/mmol KREA

Vanyllactic

Umol/mmol KREA

KOMMEHTAPWI:

Buigasneno 3HadntensHoe nosbiHWe N-auetun-L-acnaparMHOBOW KUCNOTbI

BoigsneHbl UBMeHeHUa MeTabonmTos:

cepbl,

COEANHUTENBHOW TKaHU

ketosza, AK ¢ pa3BeTBNeHHOW LENbIO;

HenoctatodHocTu C, Cu;

Ype3mepHoro pocta baktepuii B XKKT;

TOYHOCTb aHanmMaa CHUXeHa B CBA3U C BbICOKUM YPOBHEM KpeaTuHuHa

16 mast 2013 r

IToanucoh

Kanroka M.B.




There are the following disorders of AA
metabolism

- Breakdown of protein lead to the formation of a
great amount of nitrogen — a substance, whichis
highly toxic for CNS. Nitrogen is usually
converted In urea andi released with urine.

- *Defects of enzymes of' urea cycle andl other
disorders of detoxification of ammonia are
manifested clinically in the form of
encephalopathy and hyperammonemia

*Study of metabolism should include analysis of
amino acids of blood and urine in determination
of orotic acid in urine.



Disorder of transport of amino acids

Defects of intestine and/or renal transport of AA
can be:

= asymptomatic

" Manifested clinically: as a deficiency of: essential

amino acids or as/ a result; of the disorder of AA
transport (e.g. tryptophan in Hartnup disease)

" Followed by the increase of uric concentration of
unsolved AA (e.g. cystine in cystinuria)



In the result of accumulation of toxic
metabolites in inborn errors of AA
metabolism

" Pathologic changes of different organs
and systems are developed;

" The risk of' the development: of
encephalopathy increases;

= Stable neurological disorders appear



Clinical features of some aminoacidopathies

Combination of mental retardation (MR) with
convulsions (non ketotic hyperglycinemia, PKU,
disorder of metabolism of AA of' urea cycle,
hyperlysinemia);

Combination off MR with pathology of’ vision
(homocystinuria);

Combination of MR with skin affection (PKU,
inherent xanturenuria, histidinemia);

Combination of the affection of the liver and
CNS (argininemia);

Hearing disorder (hyperprolinemia).



* Alanine/lysine ratio show energy
metabolism disorder (is followed
by the increase of pyruvate)

* The Increase of glycine level
(+alanine) show
hyperammonemia
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Methods, which are used for diagnosis of
disorders of AA metabolism

Urinolysis - The qualitative and quantitative reactions. Material
for study - morning urine

Thin-layer chromatoegraphy. Material -~ bloed, daily: urine.

Classical biechemical values and enzymesi(glucose, Ca, P, LDH, Ci
and other)

Quantitative analysisiof AA by HELC method, Waiters.

Mass screening - newborn programs: diagnosis of PKU. Material
dry blood'spots

Perspective studies - the qualitative analysis of' organic and
fatty acids using tandem mass-spectirometry



The content of amino acids in biological
liquids depends on metabolic condition:

- If sampling is performed after feeding, the
contient of essential amino acids increases (LYS,
PHE, TYR, VAL, LEU, ILE, GLN, CIT);

- Long-term fiasting with ketosis - the increase of
amino acids with branching chain (VAL, ILE, LEU)

Unspecific changes:
- hemolysis, |late centrifugation cause:
ARG, TASP, GLLU, ORN, TAU;

- Long-term preservation of samples at room
temperature - L GLN, ASN, CY'S, HOCY'S; TASP,
GLU



Profile of amino acids
"Alimentary upload

5| jver disease

BUse (medicines,diet and other)
medium-chain firiglycerides

®Use of EDTTA as ai coagulant: in
sampling

" Treatment with benzoate,
pyropyruvic and valproic acids

® Carnitine defect



Chromatographic profile. Prolinemia

Mipn tez




Chromatographs of blood serum are
norm in PKU
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Laboratory criteria of establishment of the
diagnosis of concrete aminoacidopathy.

Std. Dev = 65,43
Mean =111,6
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The scheme of examination of the patient with
suspicion of disorder of metabolism of sulfur-
containing AA



The scheme of examination of the patient with
suspicion of disorder of metabolism of sulfur-
containing AA



Characteristic
deficiency of amino acids in autism



In considering other amino acids, DAN-theory is
plastic in explanation (the decrease of amino
acids in plasma, not connected with a diet, DAN-
theory connects with two well-known effects, of:
mercureus: inhibition of' chorehydric acid
development iniventricle, inhibition of varous
proteases and peptides; that creates problems
for amino acid absorption, but self-confident in
treatment: “tests can be not the best indicators,
real test of therapy: is more reliable”.




" DAN-theory recommends to increase the
amount of proteins (proteins in food).

" Producers of BAA, more often using
Bioshape and Protivity, also take part
(Isoleucine, methionine, valine, tryptophan,
phenylalanine, lysine, valine), persuade the
consumer In that there Is no a single person,
whom wasn’t prescribed periodical intake of
amino acids.



Examination of children older than 10 years,
performed in 1996, showed that the
concentration of glutamate and aspartate were
appeared to be enough high, and glutamine and
asparagine — low, the halfi of children had the
Increase of taurine.

There Is a hypothesis that abnormality: of
glutamate levels can be caused by the presence
nigh amoeunts of this amino acid in feod, can
have endogenic pattern (the result ol diserder of;
metabolism of glutamate, receptor blockage and
carrier function change). llhe increase of taurine
concentrations, most probably, has
compensatory pattern.




The conclusion was made; children
with autism are born in families with
disorder of the regulation of amino acid

metabolism, tat indicates, the biochemical
pasis of this disease.



" In |.S. Boksha's opinion, 2005, suchi changes of
amino acids correspond to glutamate
neuromediate system  and diserder (or change of
synthesis speed) of the structure of
neuromediate system components (receptors
and carriers), Including glutamate and
cholinergic, serotonergic, dopaminergic, and
also neuromediator metabolism play the key: role
In autism development.



B Jhe decrease of essential amino acids Is

confirmed by studies (G. Novarino et al,
2012), this Is explained by the mutation in

BCKDK gene, which inactivates BCKD-
Kinase.


http://www.sciencemag.org/search?author1=Gaia+Novarino&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=Gaia+Novarino&sortspec=date&submit=Submit

In our studies:

- Aspargine acid, glutamic acid, ammonia;

-lysine, methionine, leucine, tyresine.



- Valine, lysine, leucine, isoleucine, glutamine,
tyresine, phenylalanine, methionine, threenine
(essential aminoe acids). It is corresponds, to
world studies

- Aspargine acid, glutamic acid, ornithine (replaced
amino acids, excitatory neurotransmitters),
ammonia. It Is corresponds to world studies



It Is recommended to restrict
products (if glutamic acid is
Increased):

" Curd cheese;

" Eggs;

" Beef, chickens, pout;

" Porridges (except beechiwheat, pea);
m Spaghett;

" Bread (especially wheaten);

" Cookies



It Is recommended to restrict
products (if asparginic acid Is
Increased):

" EQgs;

" Beef;

B Chickens;

= Pout;

" Rice, beech wheat, oatmeal;
" Corn cob;

" Pea



It Is recommended to add to a
diet (if there is deficiency of
essential amino acids):

® Curd cheese and milk products ;

" Eggs;

" Beef, chickens, pout;

" Porridges (beech wheat, corn cob, pea);
m Spaghett;

" Bread (especially wheaten);

" Cookies.



The treatment of disorders of AA metabolism
depends on disease form and the clinical
picture

"The most of these diseases respond to diet
treatment by restriction of proteins and amino
acids, Involved in pathological process;

"Another therapeutic tactics, which iIs
successtul in treatment of hepatorenal
tyrosinemiaiis inhibition of biochemical
reactions, which precede metabolic block;

"|njection of high amounts of nicotinic acid —
tryptophan cofactor (in the case of tryptophan
deficiency in Hartnup disease);

"Prescription of penicillamine in cystinuria
prevents renal colic by development of
dissoluble disulfides with cysteine



N tne perioas or acute crisis, tne rolriowing Is
recommended:

® Discontinuing of the ordinary diet;
= Often introduction of drinking In a great amount.

The frequency, amount, concentration of drinking
depends on children age and the main disease.

" i urea cycle disorder It Is necessary. to increase
medicines, Which' contribute te nitregen release

" Carnitine is usually: prescribed in erganic
acidemias.

" |n disorder of branched chain-AA metabolism,
their level can be decreased only because of
protein formation; glucose polymers are injected
for biosynthesis increase



" |n phenylketonuria — a diet with a low
content of phenylalanine

" Treatment diet Is prescription of medicines
Influencing on amino acid metabolism:
vitamins B, C, lipeic acid, organic acid,
calcium, glycerophosphates, zinc-
containing meaicines

" For all groups of diseases — the necessity
of the individuall approach to the treatment
of each child



T'he deficiency in autism by
data of the world literature

" Metallothionein — a small protein, which is
enriched with cysteine and Is able to bind
pivalent metals. Tihe role of metallopretein
IS the regulation of the concentration in the
cell of these microelements, such as zinc
and copper, and also In binding poisonous
heavy metals, for example, cadmium and
MErcurous.




DAN! opinion

" 1. Metallothionein has to be reactivated and gradually
renewed. That's why cysteine isn't ingested till zink and
other bioeelement drugs aren't prescribed for less than
the term of 3-4 months. | metalloprotein|is activated too
guick, deterioration can be observed, because there Is
upload with heavy metals inf circulation pathways.

m 2. Cysteine, whichiis necessary. for metallothionein, acts
the most efiectively in the form of glutathione (GSH). It
break downs in the intestine to cysteine with minimal
side effects.

3. Cysteine (GSH) in the combination with zinc and
glutathione is the best way to remove excess copper and
heavy metals.



http://www.multitran.ru/c/m.exe?t=1209777_1_2&s1=%F0%F2%F3%F2%FC

B Glutathione (2-amino-5-{[2-
[(carboxymethyl)aminof- 1-(mercaptomethyl)-2-
oxoethyllamino-oxopentanoic acid, eng.
glutathione, GSH) — Is tripeptide y-glutamy!
cysteinyl glycine. Glutathiene contains unusual
PEpPLtide connection between amine greup
cysieine and carboexy-group of side chain of
glutamate. The importance ofi glutathione in a cell
IS determined by its antioxidative properties.
Glutathione not only defense a cell erom such
toxic agents as free radicals, but also in the whole
body determines redox-status of intracellular
medium




" Alternatives of the use of glutathione include N-
acetylcysteine, intravenous cysteine, lipoic acid.
It can be appeared more effective method of the
iIncrease ofi glutathione level and that's why:
should be used under specialist fellow-up

m Side efiects:some children donit telerate
glutathione and can manifest temporary regress
In behavior, especially if you began from a high
dose. Nevertheless, the increase of glutathione
level has significant meaning in the capacity of
child’s body to detoxity.



http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

" Cysteine and cystine.

" Can be bound with mercurous and thus release
mercurous In bloed again, deposiied In tiSSUes.
Vlercurous poeisening can e enhanced because
of distribution| ofi mercurous In other organs
(possibly in brainy).

" \Wonderiful nutrition medium for yeast infections.

® Cysteine level in blood In autistic children
can be high .



N-acetyl-L- cysteine (NAC)
Can be bond with mercurous and transfer it
through cell membranes.

Good nutrition medium for yeast infections

Can quickly increase! intracellular level of
glutathione that Is; very: useful for regeneration of:
antioxidant deficiency, but it is better to use in
the combination with DMSA or after the release
of mercurous from blood and tissues. Use
carefully for children with a high level of cysteine



DAN! opinion

" 4. Metallothionein contains many sulfur
residues. Injection of additional sulfur in
the formi ot MSM can helpiin regeneration
of the fiunction' off metallothionein in the
intestine, liver, brain. Autistic children
release suliur (In urine) 2 times higher with
urine comparing with normal children, and
there i1s only 1/5 part ofi normal value In
blood



DANY opinion
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" 12. Additionally to cysteine, metallothionein
contains 13 other amino acids. Many other
autistic children arent able to break down
proteins; te. amine acids necessary. for synthesis
off metallothionein. Introduction offamino acid
complexes can be an important step:in treatment
process. It Is necessary to avoid food cooked in
microwave oven, because of protein
denaturation and flavonoid breakdown.



Right DAN recommendations :

" \When bioelement drugs are prescribed for
regeneration of metallothionein function and a
child responds (normal copper-zine index in
analyses) the fellewing conclusion can be made:
metallothionein function was degenerated.
\Viethyl group deficiency: Isicompensated by the
use of methioneine, calcium, magnesium,
vitamin B6. Calcium;is very important for
decrease of histamine level. Histamine
hypomethylation makes normal its increase.
Histamine acts as a mediator in brain.



From 150 children

Gender ratio was 1:3.5 (F:M), that corresponds to the world
data. The main complaints were:

" - psycho-speech development delay— 100%;

" - the absence of visual contact and indicating gesture —
63%:;

" - hyperactivity, aggression— 88%;

" - stereotypes — 85%;

" - siool disorders (constipations,predisposition; to
diarrhea) — 79%;

- episyndrome — 22%
- unusual body, urine, fecal masses, sweat odor — 34 %;
- frequent vomiting — 21%;

- atypical dermatitis (frequently ofi unknown etiology and
resistant to carried out hyposensibilized therapy) — 51%.



By the time of manifestation:

-the first year of life — 34 %;

-1-3 years— 66%.

Parents connect disease onset:

- Vaccination — 31%;

- nfectious diseases with antibietic therapy: —
115%0;

- Introduction of preducts with a highi content of
protein to the diet — 2%;

- stress — 2%;

-don’t connect with anything — 50%.



Features of pregnancy and delivery course:
-early toxicosis — 72%;

- anemia — 22%;

- threatened miscarriage and hormonal therapy:
— 47 %:;

- pregnancy was with the help of EF — 3%:;

- genital tract infections— 49%;

-ARVI, herpetic infection, flue — 69%:;

-weak delivery activity, stimulation— 66%;
-quick delivery — 18%.



Features of newborn period:

" - prolonged conjugated jaundice — 33%:;
B - perinatal CNS affection— 58%;

B - convulsive syndrome— 13%;

" - dysbacteriosis — 45%:;

" - frank intertrigo — 10%.



Phenotype features:

- surface location| of subcutaneous veins— 86%;
- paleness and dryness of skin— 90%;

- marble skin— 74%;

- hot pink palms — 87%:;

- atypical dermatitis— 34 %;

- skeletal changes (postural disorder,joint
hypermobility, flat foot) — 76%.



= Family history analysis:

" _cardiovascular pathology— 98%;
" - oncopathology — 75%;

" _diabetes mellitus— 34%.

" 145 of children kept to free-gluten and
free-casein diet during consultation and
examination.
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Proton (1H) MR-spectroscopy. Decrease of the content of N-
acetylaspartate (NAA) (B) in meningioma (a), comparing with a normal
spectrum in opposite side (6). (Trufanov, 2013)
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Our examination

" MRS: the child is hyperactive and
aggressive. Conclusion: signals of N-
acetylaspartate, creatine, choline, lactate,
myoeinositel are in spectrums. lihere are
signals ol glutamate, glutamine and also

lactate in frontotemporal areas of the right
hemisphere.



Viother's way

Disease

Official medicine

Mass media + experience
of other mothers

New search Irregular
examination

Confusion, uncertainty of Treatment by the
the result principle— «that

helped neighbor»




Recommended by the metabolic specialist
way.

Disease

Assessment of levels of amino acids,
hydrogen, lipids, microelements,

vitamins, folates (qualitatively and
quantitatively)

US|, NMRT, MRS

Choosing individual diet
and dietary supplements




WE CONFIRM MENTIONED DATA BY THE EXAMPLES

OF OUR OBSERVATIONS

Diagnosis Differential diagnosis Treatment
Bioche @ Molecul  Clinic

mical ar al

Diet Cofactor  Rehabilitati
therapy on

Schizophrenia+C677T + + + + +
MTHFR Hmzgt

Neurofibromatosis
polymorphism

Tuberous sclerosis
polymorphism

Schizophrenia
Disorder of tryptophan
metabolism

polymorphism

Dissecting myelitis
3 observations
polymorphism

Tuberous sclerosis
polymorphism

Autism
polymorphism

recovery

Long remission

Long remission of
dispersion of tumors

Full recovery

Recovery, return to
work

Long remission. Return
to work

The child began to
speak in 3 weeks after
diet therapy




Thanks for

your attention
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