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A wide range of nosological forms of accumulation diseases, their phenotypic
similarity, as well as insufficient knowledge of physicians of this large group of orphan
diseases, usually lead to errors in diagnosis and incorrect medical and genetic
counseling of families. Mucolipidosis (ML) deserves special attention - diseases
caused by insufficient activity of hydrolases and which not only have similarities with
mucopolysaccharidosis (MPS), but also rank second after them. The first reports of
ML appeared in the literature in the late 60's of last century. The first classification of
ML included only 4 types. Subsequent studies have led experts to classify type I ML
as a group of sialidosis, and type IV ML as a group of gangliosidosis. Thus, ML today
is represented by two types - ML II (I-cell disease) and ML III type (ML III A and ML
1 C) [1].

ML II is caused by mutations in the GNTAB gene, which encodes the enzyme N-
acetylglucosamine-1-phosphotransferase (N-AG-1-FT), which is based on the
membranes of the Golgi complex. The result is a violation of intralysosomal
degradation of biopolymers - sphingolipids, glycosaminoglycans (GAG),
glycoproteins. The activity of lysosomal enzymes is sharply reduced in cultured
fibroblasts and increased in the culture fluid and serum of patients. It was found that
the GNTAB gene is located on the long arm of chromosome 12 at locus 12q23.3,
encodes a- and PB-subunits of the enzyme N-AG-1-FT, mutations in the gene
responsible for the formation of the clinical picture of ML II and ML IIIA types. To
date, 169 mutations have been described, half of which are missense and nonsense
mutations. The GNPTG gene is localized on the short arm of chromosome 16 at locus
16p13.3. Mutations in the GNPTG gene, which selectively encode the y-subunit of the
enzyme N-AG-1-FT, lead to the development of ML III C. Clinical symptoms of I-cell
disease (ML II) are formed in the presence of a proband deletion c3503-3504delTS
only in the homozygous state , and if the second mutation is represented by a nonsense
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mutation or a mutation with a shift of the reading frame. The combination of deletion
p.3503-3504delTS with missense mutation causes symptoms of ML 11T A type [1, 2].

Type II ML (I-cell disease) was first described by P. Demars and J. Leroy in 1967.
The population frequency is 1: 200,000 [2,4,5]. The manifestation begins at birth.
Clinical manifestations are similar to the symptoms of MPS type I (Gurler syndrome).
Patients lag sharply behind in growth, have pronounced changes in the skull and
skeleton (short neck and chest, congenital dislocations of the thighs, joint contractures,
small orbits, which contribute to the increase of exophthalmos). Attention is drawn to
rough facial features, eyelids with edema, gingival hyperplasia, inguinal, inguinal and
umbilical hernias, profound mental retardation. Hepatosplenomegaly and corneal
memory need to be expressed insignificantly. In most patients, the diagnosis is heart
disease. In the impossibility of ML, the first sign of help is often cardiomegaly with
the development of stable heart failure with gradual damage to the aortic and measuring
valves. For I-cell disease is characterized by a progressive course. Children with this
form die in the 2-3rd year of life from complications of the bronchopulmonary and
cardiovascular systems. Due to the fact that ML is inherited autosomal recessively, the
risk for the native sibling is 25%, the risk of carrier - 50% [2,3].

The diagnosis of ML is established on the basis of a set of phenotypic traits, the
results of biochemical and molecular genetic research methods (mutations in the
CNPTAB gene). The first stage of biochemical diagnosis of ML is based on the
determination of renal excretion of GAG. The normal content of GAG in the urine
excludes MPS and indicates the possibility of a diagnosis of ML. The second important
step in the biochemical diagnosis of ML is to determine the activity of such lysosomal
enzymes in blood plasma as B-D-glucuronidase, N-acetyl-alpha-D-glucosaminidase
and total hexosaminidase. Increasing their activity by 5-15 times serves as a diagnostic
marker of ML. The final stage of diagnosis is molecular genetic research - the search
for mutations in the CNPTAB gene [1.,4,5].

No specific treatment for type II ML has been developed to date.

Here is our own case of ML type II. A 3-year-old boy was referred to a geneticist
for further examination and verification of the diagnosis due to mental and physical
retardation. In the analysis of the pedigree it was established that the marriage is not
blood related. The pedigree of the mother and father is burdened with cardiovascular
pathology (myocardial infarction). The child's paternal grandfather had diabetes.
Among the siblings of the father and mother there was no delay in physical and mental
development. The mother suffers from myocarditis with myocardiosclerosis and mild
myopia. The father is healthy.

From the anamnesis it is known that the child was born from the first pregnancy in
young healthy parents at 38 weeks by cesarean section. Birth weight was 2800 g, length
was 54 cm At birth there was fetal distress with cardiac arrhythmia. The patient had a
history of low anthropometric data for gestational age, limited range of motion,
muscular hypotension, and frequent acute respiratory diseases. He started walking at
the age of 2, he has been talking since he was 3 years old.

The following phenotypic features were noted during the objective study: weight -
14 kg, height - 83 cm; rough facial features, hyperplasia of the gums, chest deformity,
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stiffness in the knee and elbow joints, gait on bent knees. Face flat with full cheeks,
small orbits, slight exophthalmos, depressed nose, epicanthus. The voice is hoarse,
breathing is stridor. Phrase language is represented by simple sentences, hyperactive
behavior. The child is sent for additional examination on suspicion of MPS. The normal
level of GAG excretion was revealed; increase of activity of enzymes in blood plasma:
iduronate sulfatase to 2961 nmol/h/mg/protein (norm 161-268 nmol/h/mg/protein) and
arylsulfatase A to 1030 nmol/h/mg/protein (norm 40-65 nmol/h/mg/protein); found a
mutation in the gene CNPTAB, on the basis of which it was concluded that the child
has type II ML. The child was given the status of "Child with a disability" and a set of
rehabilitation measures was determined. In 2015, surgical treatment was performed
(achyloplasty on the left). Today the child is 9 years old. The boy has progressive
flexion contractures of the joints, metabolic cardiomyopathy, growth retardation and
psycholinguistic development.

Thus, ML belong to the groups of orphan diseases of accumulation that require the
attention of pediatricians, geneticists, cardiologists, neurologists, orthopedists and
doctors of other specialties. The main clinical manifestations are perceived by very
special, developed diagnostic algorithms that allow early suspicion, differentiation
from MES and diagnosis of the disease.
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