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Neurotransmitter Disorders in Pediatric Neurology Patients

Parvaneh Karimzadeh MD, Professor of Pediatric Neurology, Shahid Beheshti University of Medical
Sciences, Mofid Children Hospital, Tehran/Iran

Neurotransmitters are substances which neurons use to communicate with one another and with
their target tissues in the process of synaptic transmission (neurotransmission). Neurotransmitters
are synthetized in and released from nerve endings into the synaptic cleft.From there,
neurotransmitters bind to receptor proteins in the cellular membrane of the target tissue.The target
tissue gets excited, inhibited, or functionally modified in some other way.

There are more than 40 neurotransmitters in the human nervous system; some of the most
important are acetylcholine, norepinephrine, dopamine, gamma-aminobutyric acid (GABA),
glutamate, serotonin, and histamine.

Excitatory neurotransmitters cause depolarization of the postsynaptic cells and generate an action
potential; for example, acetylcholine stimulates muscle contraction. Inhibitory synapses cause
hyperpolarization of the target cells, leading them farther from the action potential threshold, thus
inhibiting their action; for example, GABA inhibits involuntary movements.

Pediatric Neurotransmitter Diseases (PNDs), Patients with PNDs typically present in infancy or
early childhood, though presentation can occur at any age.

Monoamine neurotransmitter disorders,are important genetic syndromes that cause disturbances in
catecholamine (dopamine, noradrenaline and adrenaline) and serotonin homeostasis.These
disorders result in aberrant monoamine synthesis, metabolism and transport.The clinical
phenotypes are predominantly neurological, and symptoms resemble other childhood neurological
disorders, such as dystonic or dyskinetic cerebral palsy, hypoxic ischemic encephalopathy and
movement disorders.Monoamine neurotransmitter disorders are under-recognized and often
misdiagnosed.DiagnosisRequires detailed clinical assessment, cerebrospinal fluid neurotransmitter
analysis and further supportive diagnostic investigations.The treatment is usually mechanism-
based, with the aim to reverse disturbances of monoamine synthesis and/or metabolism.
Therapeutic intervention can lead to complete resolution of motor symptoms in some conditions
improve quality of life in others.

Common symptoms seen in this group of conditions are:

Encephalopathy, developmental delay, developmental regression, central hypotonia, peripheral
hypertonia, autonomic dysfunction, diurnal variation in sy

mptoms with severity worsening later in the day, seizures, and abnormal movements (unilateral or
asymmetric limb dystonia, progressive gait dysfunction, hypokinesia, rigidity, postural tremor,
involuntary tongue thrusting, oculogyric crises, myoclonus, and chorea).

'Red flag' symptoms of monoamine neurotransmitter disorders include diurnal variation of
symptoms, a mixed movement disorder, autonomic disturbance, involvement of the eyes (ptosis,
oculogyric crisis) and levodopa responsiveness.Analysis of CSF neurotransmitter levels aids
identification of the specific monoamine pathway defect and is vital for accurate diagnosis of most
primary  neurotransmitter  disorders and selection of appropriate disease-specific
pharmacotherapy.Discoveries of novel genetic defects and biomarkers in monoamine
neurotransmitter disorders, together with novel disease models, will improve our understanding of
pathophysiological mechanisms and facilitate the development of new treatments.
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Abnormal Movements in Neurotransmitter Disorders

F Ahmadabadi ,Mofid Childrens Hospital, SBMU

Neurotransmitter disorders are defects of neurotransmitter metabolism releasing and
transport. Neurologic symptoms associated with them are broad and range from extremely
mild and subtle alterations in mood or gait to a classic exercise-induced dystonic gait. In
others neurologic symptoms are often more severe even life threatening

They include defects of catecholamine (dopamine, epinephrine and norepinephrine),
serotonin, biopterin, glycine, pyridoxine and gamma amino butyric acid (GABA)
metabolism.

Two cofactors are required for the synthesis of dopamine and serotonin: tetrahydrobiopterin
and pyridoxal 5'-phosphate The cerebrospinal fluid (CSF) diagnostic metabolites used for
diagnosis of defects of tetrahydrobiopterin metabolism are tetrahydrobiopterin, biopterin, and
neopterin.

Movement disorders are an important group of neurological diseases in children. They
include developmental movement disorders, hyperkinetic movement disorders, hypokinetic
movement disorders, and paroxysmal movement disorders. Many movement disorders may
also be associated with other neurological diseases, such as epilepsy or neurometabolic
diseases. Neurotransmitter diseases are another group of neurological diseases that may be
associated with different movement disorders in children.

We will try to introduce some of mentioned disorders and their movement problems .

For example, AADC deficiency can cause movement disorders in patients of all ages, from
newborns to adults.

Common movement disorders reported in AADC deficiency are Dyskinesia, Bradykinesia
,tremor ,Dystonia, myoclonus and oculogyric crisis.


https://ojrd.biomedcentral.com/articles/10.1186/s13023-016-0522-z/tables/3
https://ojrd.biomedcentral.com/articles/10.1186/s13023-016-0522-z/tables/3
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Neuroimaging in leukodystrophy

Mitra Khalili, Radiology Department , Mofid Children Hospital, Shahid Beheshti University
of Medical Science

Disorders that mainly affect the white matter are generally referred to as
"leukoencephalopathy" or "white matter disorders" . leukodystrophies are defined as inherited
disorders affecting the white matter of central nervous system with or without peripheral
nervous system involvement.

White matter disorders in children are extensive, complex and challenging to learn. Before
interpreting to white matter disorder, myelination milestone should be considered.It is
important to know in six months of life T1 weighted imaging is the best sequence for
evaluating myelination and T2 weighted sequence is useful after that.

Imaging especially MRI have a key role in imaging and help for correct diagnosis besides
clinical and laboratory findings. Some sequences such as long TR sequences and diffusion
weighted imaging are the most important sequences for definition of lesions. Use of
intravenous contrast and MR spectroscopy maybe helpful in some situation. Having an
approach in MRI is essential to lessen differential diagnosis. The first step is defining
subcortical or deep white matter involvement. In the setting of sub cortical involvement
concomitant macrocephaly and deep gray matter involvement are helpful distinguishing
factors. In deep white matter disorders, involvement of thalamus and brain stem are important
clues for differential diagnosis. In this presentation , there is a cased-based review in different
leukodystrophies in pediatrics.
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Glutaric aciduria type 1

Azita Tavasoli, Pediatric Neurologist, IUMS

Glutaric aciduria type 1 (GA1) is a rare neurometabolic disorder of lysine, hydroxylysine
and tryptophan metabolism caused by deficiency of the mitochondrial enzyme, glutaryl CoA
dehydrogenase (GCDH). This deficiency results in accumulation of the neurotoxic products
of glutaric acid: glutaconic acid, 3-hydroxyglutaric acid and glutarylcarnitine. The disorder
have a world-wide birth prevalence of 1 in 100,000. The clinical presentation is very variable,
even within families . Macrocephaly is present at birth or shortly after birth in most cases.
Untreated individuals usually develop acute encephalopathic crises with neurological
deterioration and regression during the first 3 years of life that are triggered by infectious
diseases, vaccinations, and surgery. These crises result in bilateral striatal necrosis with
dystonia, orofacial dyskinesia, and choreathetosis. In some patients, neurologic disease may
develop without clinically apparent crises. Late onset GA1 refers to diagnosis after 6 years of
life and symptoms are nonspecific, including headache, memory loss, dysarthria, weakness,
epilepsy and difficulty with co ordination.

GA1l can be suspected by clinical presentation or neuroimaging findings. The typical
widening of Sylvian fissures with micrencephalic macrocephaly is suggestive. CT can show
early frontotemporal atrophy with enlarged pretemporal subarachnoid spaces and the Sylvian
fissures often showing a “batwing” configuration. Other findings include: hypoattenuation of
the lentiform nuclei and cerebral hemispheric white matter, ventricular dilatation,
generalized cerebral atrophy, and communicating hydrocephalus. widening of the
subarachnoid space can lead to tension on bridging veins which in turn are more susceptible
to rupture, even after minor trauma, leading to subdural hematomas. This may trigger an
evaluation for child abuse. The key to correct diagnosis is the recognition of other imaging
characteristics of GA 1. Diagnosis relies on the identification of glutaric and 3-
hydroxyglutaric acid in urine along with plasma glutarylcarnitine and confirms by genetic
study. Metabolic treatment, consisting of low lysine diet, carnitine supplementation, and
intensified emergency treatment during catabolism, is effective treatment and improves
neurologic outcome in those individuals diagnosed early.
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Neuroimaging approach to Inborn Errors of Metabolism

Mahmoud Reza Ashrafi, Professor of Pediatric Neurology, Children’s Medical Center,
Pediatrics Center of Excellence. Tehran University of Medical Sciences

Sir Archibald Edward Garrod (25 November 1857 — 28 March 1936) introduced the concept
of Inborn Errors of Metabolism (IEM) at the turn of the 20th century (1908) in Royal College
of Physicians of London. Around 1000 genetic defects related to Synthesis, Metabolism,
Transport and Storage of biochemical compounds have been identified.

The role of neuroimaging in Inborn Errors of Metabolism (IEM) is manifold, and includes :
raising the possibility of a metabolic disease process, narrowing down the differential
diagnoses based on pattern recognition, occasionally providing a specific diagnosis and role
in prognostication and follow-up . Early diagnosis is crucial in many of these conditions to
prevent or minimize brain damage. Whilst many of the neuroimaging features are
nonspecific, certain disorders demonstrate specific patterns due to selective vulnerability of
different structures to different insults. Along with clinical and biochemical profile,
neuroimaging thus plays a pivotal role in differentiating metabolic disorders from other
causes, in providing a differential diagnosis or suggesting a metabolic pathway derangement,
and on occasion also helps make a specific diagnosis. This allows initiation of targeted
metabolic and genetic work up and treatment. Neuroradiological features of many IEM
overlap and are stage-dependent.

Patients occasionally show distinctive patterns of central nervous system involvement in
magnetic resonance imaging (MRI).These patterns may characterize some disorders,
especially during the early stages, or they can show guiding characteristics, or reveal non-
specific changes.In later phases, the MRI findings are similar for most IEM with neurological
involvement, often presenting diffuse loss of brain tissue. For this reason, it is important to
perform brain MRI early in the course of the disease, when some key features are more
evident.
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Pyridoxine-dependent epilepsy: a case report
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pyridoxine-dependent epilepsy: a case report
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Introduction:

Pyridoxine-dependent epilepsy (PDE) is a rare autosomal recessive encephalopathy due to
mutations in the ALDH7AL that present in early childhoodwith recurrent seizures that
resistant to thecommon antiseizure medications but often responded to pyridoxine.

Case presentation:

Here we report a 6-year-old female patient presented to our hospital with status epilepticus.
Her seizures were started since neonatal period often by status clinical feature.Similar clinical
presentation lead to death in hertwo siblings. Her seizures could not be controlled with
appropriate antiseizure treatment but there was good response to Pyridoxine trial. The
diagnosis of PDE was considered and genetic study revealed ALDH7A1 gene mutation,a
homozygous missense mutation. By pyridoxine administration, there was dramatic response
and significant decrease in her seizures, and

Conclusion:

As a result, PDE should be considered especially in positive history of recurrent status
epilepticus and poor response to treatment.

Key words:

Pyridoxine dependent epilepsy, children



Sdglieg,er aildle e puensilgo
Sldol [ VEY ole,3TVA 5 1Y

Methylmalonic academia and brain imaging findings

Dr Ladan Afsharkhas,Pediatric Neurologist,IUMS

Methylmalonic acidemia (MMA) is a lethal, severe, heterogeneous disorder of
methylmalonate and cobalamin (cbl; vitamin B12) metabolism with a poor prognosis.Defects
in methylmalonyl-CoA mutase (MCM) or its coenzyme, cobalamin, lead to the accumulation
of methylmalonic acid, which is characteristic of MMA.Common features of the isolated
MMA are failure to thrive, developmental delay, megaloblastic anemia, and neurologic
dysfunction. Those genetic forms with mutations of MutO, cblA, and cblIB, often present in
the first days to weeks of life with poor feeding, dehydration,increasing lethargy, emesis, and
hypotonia. Metabolic acidosis and secondary hyperammonemia, may be catastrophic. Mild
forms of MMA may present later in infancy or in childhood with hypoglycemia, acidosis,
seizures, and lethargy.A patient with cblC disease can present early in infancy with signs and
symptoms of metabolic decompensation, in later childhood, or in adulthood with myopathy,
lower-extremity paresthesias, and thrombosis as a result of elevated plasma homocysteine.
Other their features are optic atrophy, progressive pigmentary retinopathy, nystagmus,
strabismus, and worsening vision. They may also exhibit hydrocephalus and microcephaly.
Brain MRI may reveal pathology of the basal ganglia and white matter. Some children with
MMA have delayed myelin development or dysplasia. The most common imaging findings in
the MMA patients are subcortical white matter changes, periventricular white matter
changes,ventricular dilation and cerebral atrophy.The autopsies have shown brain atrophy,
reactive gliosis, hypomyelination, multifocal cerebellar hemorrhage, and depletion or
hypodevelopment of the cerebellar external granule cells in older children. Treatment of
known MMA is directed toward stopping catabolism and restricting protein intake and
hydroxocobalamin.

Key words: Brain imaging,Methylmalonic acidemia,
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MRI findings in mitochondrial disorders

Mohammad Vafaee-Shahi
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Primary mitochondrial disorder (PMD) is caused by pathogenic variants in mitochondrial
DNA (mtDNA) or nuclear DNA (nDNA) that commonly affect the pediatric central nervous
system (CNS), lacking pathognomonic imaging findings. At neuroimaging, PMD findings
vary widely. Certain PMDs have typical neuroimaging features and may evolve during the
course of the disease that include Leigh, MELAS, POLG-RDs, Kearns-Sayre,Leber
hereditary optic neuropathy (LHON),Pyruvate dehydrogenase (PDH) complex deficiency,
CoQ10 deficiency and Leukoencephalopathy with brainstem and spinal cord involvement
and lactate elevation (LBSL).

In the appropriate clinical setting, the following imaging features may indicate the possibility
of a PMD: neuroimaging combinations of signal intensity changes in the basal ganglia,
thalamus, brainstem, cortex, white matter (leukodystrophy), cerebellum, or spinal cord;
calcification especially in the basal ganglia; white matter cavitation; cerebral and cerebellar
atrophy; myelination delay orhypomyelination; callosal agenesis or dysgenesis;subependymal
cysts; optic nerve atrophy;cerebral edema (cytotoxic and vasogenic); andcertain abnormal

MR spectroscopy findingsinclude lactate and succinate peaks.

The most common imaging findings observed in individuals with Leigh syndrome are
bilateral lesions in the basal ganglia, especially in the striatum (caudate nucleus and
putamen), diencephalon (mainly the medial aspect of the thalamus), and brainstem (sub-
stantia nigra, oculomotor nuclei, periaqueductal gray matter, and inferior olivary nuclei). Less
common locations include those in the white matter, cortex, cerebellum, and spinal cord. The

purpose of this lecture is explaining of characteristic MRI finding in mitochondrial disorders.
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Impact of MRS in neurometabolic disorders

Elham.Rahimian M.D Neuroradiologist .Haghighat research and imaging center.

With consideration to the information provided by MRS about brain metabolism and
neurometabolic disorders ,MRS has proven itself to be a useful tool in diagnosis and
monitoring the treatment process of neurometabolic disorders .In particularly in the early
stages of disease process ,MRS often appears to be more sensitive than conventional MRI.
Two types of spectroscopic abnormalities are seen in the neurometabolic disorders which
affect mostly white matter disorders and deep gray matter.

1-process -specific spectroscopic abnormalities ,related to delayed maturation and tissue
damage ,in this group delayed myelination reflects in MRS as metabolite levels are younger
age than patients age .However MRS has limited value in this group due to wide normal
variations .In Demyelinating disorders it is primarily myelin sheath that is lost with secondary
axon damage .in the HL MRS decrease in the NAA levels occur and based on disease stage it
has remarkable variation. However in the active phase of demyelination, there is Choline rise
representing enhanced membrane lipid turn over. Also myelin loss causes protein and lipid
peak at 0.9-1.3 ppm as well as lactate rise .Gliosis is evaluated based on mins levels. In
neurodegenerative disorders involving white matter NAA decrease in Cortexes in more than
Demyelinating disorders and occurs before remarkable atrophy. In hypomlyeinating disorders
there is reduced Choline levels due to reduced white matter density. In the Mitochondrial
disorders which target the energy metabolism such as Leigh syndrome ,NARP syndrome
MEALS ,MERRF and Krearns sayre syndrome ,Mostly morphological abnormalities are
diagnostic . However there is lactate and alanine rise but it is unequivocal. There is
correlation between CSF lactate and Lactate rise in MRS. In hyperammonemia of any origin
shows changes directly related to high level of Ammonium as glutamine rise .

2-Disease -specific spectroscopic changes ,directly related to the particular disorder under
investigation. In this group specific metabolites are accumulated due to inborn errors of
metabolism which manifests as specific spectral pattern. In this group , Canavan disease with
remarkable rise in NAA peak ,Salla disease and sever infantile sialic acid storage disease are
characterized by accumulation of N-acetyl-neuraminic acid (sialic acid ).In MSUD there is
Lactate rise in acute metabolic crise and accumulation of branched -chain amino acids and
Keto acids around 0.9ppm.Also in NKHG there is rise in the Glycine signal at 3.55 ppm and
short and long TE. In SDHD ,there is rise in the succinate peak resonance at 2.40 ppm.

Considering to all above MRS can be useful tool in early diagnosis and treatment monitoring
in neurometabolic disorders .
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Propionic acidemia

Maryam Kachoei -Pediatric Neurologist

Propionic acidemia(PA) is a rare metabolic disorder which is characterized by deficiency of
propionyl-CoA carboxylase. Symptoms most commonly become apparent during the first
weeks of life and may include hypo/hyperglycemia, ketosis, hyperammonaemia, and even
multi-organ failure.

Patients with PA canalso develop long-term complications. Organs with high energy
demands are those most affected, including the nervous system (encephalopathy, abnormal
movement, epilepsy, psychomotor delay, involvement of the basal ganglia, and optic nerve
atrophy), the heart (cardiomyopathy, arrhythmia, long QT interval), the skeletal muscles
(myopathy), etc. Long-term complications independent of acute decompensationepisodes can
increase morbidity and mortality. Propionic acidemia is inherited in an autosomal recessive
pattern.Neuropathologic findings in this disorder have not been characterized, but white
matter spongiosis in neonates is seen, most prominently at the junction of gray-white matter
of the temporal cortex, and also at the tracts of midbrain, pons, and medulla . There is a report
of hemorrhage in the basal ganglia in a patient with propionic acidemia, probably due to
increase in sensitivity of endothelial cells to toxic insults.Neuroimaging findings of neonates
revealsdiffuse edema and signal irregularities in the cerebral white matterwith sparing of the
basal ganglia.

In older childrenhyperintense lesions in basal ganglia (mainly in the putamen and caudate) is
seen and abnormal signal intensity and edema in the cerberal and cerebellar cortices are less

common.

In MR spectroscopytypical pattern during acute decompensation may include decreased NAA
and glutamateand glutamine level and increased lactate level.

Without appropriate treatment, coma and death may result.During acute episodes, the
treatment of infants with propionic acidemia may require fluid therapy; measures to provide
appropriate nutritional intake (e.g., intravenous glucose, with and without intravenous lipids);
and other supportive measures as required. In infants with severe disease (e.g., severe
acidosis, hyperammonemia), treatment may require hemodialysis.Prevention of primary
manifestations Individualized dietary management to restrict propiogenic substrates;
nasogastric or gastrostomy feeding as needed; increased caloric intake during illness to
prevent catabolism; and continued multidisciplinary care with metabolic specialists.
Medications may include: —L-carnitine supplementation; —oral metronidazole to reduce
propionate production by gut bacteria; and/or N- carbamoylglutamate. Orthotopic liver
transplantation (OLT) may be indicated in those with frequent metabolic decompensations,
uncontrollable hyperammonemia, and/or restricted growth
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Gamma-Aminobutyric Acid Transaminase Deficiency

Dr.Saeed Anvari -Pediatric Neurologist -Social Security Organisation

v-Aminobutyric acid (gamma-aminobutyric acid), or GABA , is the
chief inhibitory neurotransmitter in the developmentally mature mammalian central nervous system.
Its principal role is reducing neuronal excitability throughout the nervous system. GABA is sold as
a dietary supplement in many countries. It has been traditionally thought that exogenous GABA
(taken as a supplement) doesn't cross the blood-brain barrier, however data obtained from more
current  researchl® describes the notion as being wunclear pending further research.
The carboxylate form of GABA is y-aminobutyrate. Two general classes of GABA receptor are
known,

e GABAAa in which the receptor is part of a ligand-gated ion channel complex

o GABAg metabotropic receptors, which are G protein-coupled receptors that open or close ion
channels via intermediaries (G proteins). Neurons that produce GABA as their output are
called GABAergic neurons, and have chiefly inhibitory action at receptors in the adult vertebrate.

GABA is an inhibitory transmitter in the mature brain. its actions were thought to be primarily
excitatory in the developing brain. GABA derived primarily from glutamate, the major excitatory
neurotransmitter. GABA transaminase deficiency is a rare, autosomal-recessive disorder
characterized by abnormal development, seizures, and high levels of CSF GABA betaalanine, both of
which are also elevated in serum. characterized by a severe neonatal-infantile epileptic
encephalopathy (manifesting with symptoms such as seizures, hypotonia, hyperreflexia and
developmental delay) and growth acceleration . Onset occurs in the neonatal/infantile period. The
phenotype of GABA-T deficiency is more severe than what is seen in succinic semialdehyde
dehydrogenase (SSADH) deficiency. Although some patients have survived infancy but with severe
neurodevelopmental impairment including myoclonic seizures and choreoathetosis. caused by a
mutation in the ABAT gene (16p13.2) encoding mitochondrial 4-aminobutyrate aminotransferase
(GABA-T). GABA-T is responsible for catalyzing the conversion of gamma-aminobutyrate to
succinate semialdehyde in the GABA metabolic pathway. GABA-T is responsible for catalyzing the
conversion of gamma-aminobutyrate to succinate semialdehyde in the GABA metabolic pathway.

UNDEFINED NEUROTRANSMITTER DEFICIENCY STATES

Because patients with neurotransmitter deficiency disorders caused by tyrosine hydroxylase or BH4
deficiency have been deficient for prolonged periods before treatment, they can be extremely
sensitive to initiation of neurotransmitter precursors. These include patients with a wide variety of
movement disorder phenotypes, encephalopathy, or seizures.

APPROACH TO TREATMENT IN PATIENTS WITH NEUROTRANSMITTER
DEFICIENCY STATES

U Starting with extremely conservative dosages, increasing the dosage slowly during weeks or
months, and ensuring that peripheral aromatic L-amino acid decarboxylase is fully blocked by
providing ample carbidopa can make the transition to treatment much easier. The rate or
degree to which children respond depends on a variety of factors, including age at diagnosis,
specific disorder and mutation, presence or absence of associated hyperphenylalaninemia, and
presence or absence of central BH4 deficiency. In general, optimism about improvement is
warranted


https://en.wikipedia.org/wiki/%CE%93-Aminobutyric_acid#cite_note-:1-3
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https://en.wikipedia.org/wiki/Ligand-gated_ion_channel
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Aminoacidneurotransmitteres

Dr.Toktam Mousavian -Pediatric Neurologist

Neurotransmitters are chemical messengers that your body can't function without. Their job is to
carry chemical signals (“messages”) from one neuron (nerve cell) to the next target cell. The next
target cell can be another nerve cell, a muscle cell or a gland The neurotransmitter systems can be
divided into mainly inhibitoryaminoacidergic [-aminobutyric acid (GABA) and glycine], excitatory
aminoacidergic (as- partate and glutamate), cholinergic (acetylcholine), monoaminergic (mainly
adrenaline, noradrenaline, dopamine, and serotonin), andpurinergic (adenosine and adenosine mono-,
di-, and triphosphate). A rapidly growing list of peptides are also considered putative
neurotransmitters. GABA is formed from glutamic acid by glutamic acid decarboxylase. It is
catabolized into succinic acid through the sequential action of two mi- tochondrial enzymes, GABA
transaminase and suc- cinicsemialdehyde dehydrogenase.

All these enzymes require pyridoxal phosphate as a coenzyme. Pyridoxal phosphate also intervenes
in the synthesis of dopamineand serotonin and in many other pathways including the glycine cleavage
system.

A major inhibitory neurotransmitter, GABA is present in high concentration in the central nervous
system, predominantly in the gray matter. GABA modulates brain activity by binding to sodium-
independent, high-affinity, mostly GABA receptors.

GLYCINE, a non-essential amino acid, is an intermediate in many metabolic processes but also one
of the major inhibitory neurotransmitters in the central nervous system. The inhibitory glycine
receptors are mostly found in the brain stem and spinal cord. GLUTAMATE is the major excitatory
neurotransmitter in the brain. Its function requires rapid uptake to replenish intracellular neuronal
pools following extra cellular release.

* Neurotransmitter related disorders
* Broad spectrum
» Defect in production
» Transport
* Release and reuptake
Disorders of Neurotransmission

inborn Errors of Gamma Amino Butyric Acid Metabolism

Gamma Amino Butyric Acid Transaminase Deficiency Succinic Semialdehyde Dehydrogenase
Deficiency

inborn Defects of Receptors and Transporters of Neurotransmitters
HyperekplexiaGABA Receptor MutationMitochondrial Glutamate Transporter Defect
Inborn Errors of Monoamine Metabolism

Tyrosine Hydroxylase Deficiency , Aromatic L-Aminoacid Decarboxylase Deficiency , Dopamine [3-
Hydroxylase Deficiency , Monoamine Oxidase-A Deficiency Guanosine Triphosphate
Cyclohydrolase-I Deficiency
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inborn Disorders Involving Pyridoxine and Pyridoxal Phosphate
Pyridoxine-Responsive Epilepsy ,Pyridox(am)ine 5’-Phosphate Oxidase Deficiency

Mild gait or mood abnormality to classic exercise induced dystonic gait and infantile onset
parkinsonism and sever in BH4 d. global DD .fluctuation tone and eye movement abnormality
encephalopathy ataxia seizure

But in aminoacidneurotramsmitter dysfunction (gaba glutamate glycine): more difficult to characterize
due to breadth of function: seizure ataxia hypotonia oculomotor dyspraxia ddelay
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