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Type 1 diabetes mellitus (DM) — one of the lead to decrease in the hospitalization frequency
most common chronic autoimmune disease in  with this complication [1].
childhood and adolescence [1]. This endocrinop- Given the severity of CNS disorder against the
athy is characterized by sharp decline or complete  background of DKA, timely diagnosis of brain dys-
absence of endogenous insulin due to autoim-  function is more relevant with this complication [4].
mune destruction of B-cell pancreas [2]. Diabetic It is shown that glutamatergic receptors (NMDAR)
ketoacidosis (DKA) is acute and the most dan-  are involved in the brain synaptic plasticity as well
gerous complication of type 1 DM [1]. DKA has as in the processes of neuronal cell survival and
severe effects for a child’s body, primarily by cen-  death [5]. AAB to NMDAR are one of the most
tral nervous system (CNS) damage [3]. Scientific =~ common and clinically significant autoimmune
studies have shown that maximum early screen- ~ AAB, discovered in recent years [6]. Some authors
ing of autoantibodies (AAB) to B-cell pancreasin  show that a high content of AAB to NMDAR caus-
children at the pre-diabetic stage of type 1 DM es brain neurons’ damage by enhancing excitotox-
can significantly reduce the risk of DKA that will  icity processes primarily due to glutamate receptor
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hyperstimulation [6]. On the other hand, dopa-
minergic dysfunction is known to lie at the root of
diverse brain pathologies [7]. Dopamine receptors
1and 2 (DAR1 and DAR2) are considered the most
studied. High content of AAB to DAR2 is proven
to cause brain dysfunction as this particular class
of receptors to dopamine is closely related to con-
trolling behavior [8].

Our previous works have shown the highest AAB
increase to NMDAR and DAR?2 in children with
a chronic course of type 1 DM amid DKA, compared
to children with DKA against the backdrop of newly
diagnosed from of the disease [9]. Discovered high
AAB content to dopamine and glutamate receptors
was found in children and adolescents against the
background of a long course of the disease and fre-
quent hospitalizations with DK A manifestations [9].

Objective — to analyze the level of AAB to do-
pamine and NM DA receptors in children, depending
on the clinical DKA severity.

Materials and methods. Open blind controlled
study included 76 children (40 boys and 36 girls,
an average age 11,06+0,48 years); 38 of them
were children (I studied group) with type 1 DM
and 38 conditionally healthy children (II studied
group). The patients of the studied groups were di-
vided into 3 subgroups: type 1 DKA (n=22); type
2 DKA (n=12); type 3 DKA (n=4). DKA severity
was determined according to the severity of the clin-
ical manifestations under the national classification,
adapted to the Western criteria for DKA gradation —
«International Society for Pediatric and Adolescent
Diabetes (ISPAD)» (2009). There was AAB deter-
mination in blood serum to type 2 dopamine recep-
tors (DAR2) and to type 1 glutamatergic receptors
(NMDART1). The quantitative AAB determination
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in blood serum (U/ml) in the children studied was
performed by the method of enzyme-linked immu-
nosorbent assay. The Mann-Whitney criterion, the
Kruskal-Wallis test and Spearmen’s rank correlation
coeflicient were used in statistical data processing.
The level of statistical significance was adopted
equal to p<0,05.

Results. Maximum clinical impairment of con-
sciousness level and biochemical parameters were
identified in the children of type 3 DKA. All the
patients with DKA were diagnosed an average in-
crease in AAB to NMDAR1 — 3,82 [3,0-5,59] U/
ml, compared to the conditionally health children —
1,12]0,65-1,64] U/ml (p=0,000) as well as AAB to
DAR2 — 7,24 [3,84—12,19] U/ml, compared to the
patients in the control group — 2,13 [1,45-3,15] U/
ml (p=0,000). It is found that the degree of AAB
increase to NMDAR1 and DAR2 depended on
DKA clinical severity (the maximum concentration
with type 3 DKA). There was a positive correlation
between high AAB values and impairment of con-
sciousness level.

Conclusion. The high AAB values to NMDAR in
the patients of type 1 DM against the background of
DKA may indicate neuronal damage in the brain as
a result of excitotoxicity processes through hyper-
stimulation of glutamatergic system that was also
noted by other authors [6]. High values of AAB to
DAR2 may be a consequence of dopaminergic dys-
function through a possible activation of dopamine
receptors that may lead to cerebral insufficiency [8].
Practical significance of the obtained results is that
maximum early screening for AAB to glutamate and
dopamine receptors in patients of type 1 DM will
make it possible to identify and prevent CNS dam-
age in this contingent of patients.
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