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U3YYEHUE YPOBHEWA HEUPOTPOIHbIX AYTOAHTUTEA
Y BOAbHbIX LUU3OPPEHUEN

B. A. BatypuH', M. B. BatypuHa' 2, T. U. Mamuesa?®, O. U. boes' 4, B. b. Aposuukuin' 4,
E. B. TpyaMHa?

1 CTaBpONOAbCKUI FOCYAQPCTBEHHbIA MEAULLMHCKUIA YHUBEPCUTET,
Poccunckasa Peasepaums

2 LLeHTPp KAMHMYECKON cOAPMAKOAOTUU U OaPMAKOTEPANUM,
Ctasponoab, Poccumnckas Pesepaums

3 UMMmyHOTaKC, CTaBponoAb, Poccuitickas Peaepaums

4 Kpaesas KAMHMYECKas ncuxuaTpudeckas 60AbHULA Ne 1, CTABPOMOAb,
Poccuickas Peapepaums

Plasma levels of IgG autoantibodies to the NMDA-receptors, human S-100 protein, and dopamine Type 2 recep-
tors were detected in 26 males suffering from schizophrenia. Half of the patients had their levels of autoantibodies to
the NMDA-receptors above average values, while in the rest of the group the antibody level was within norm. Follow-
ing that, the patients were divided into two groups: Group 1 with a higher level of antibodies to the NMDA-receptors,
Group 2 - with their normal levels of antibodies to the NMDA-receptor. The patients in the Group 1 also revealed
significantly elevated levels of autoantibodies to the dopamine Type 2 receptors as well as to the S-100 protein in
their blood plasma. Psychometric testing involving the PANSS scale showed that the positive symptoms’ values in
the Group 1 were below those in the Group 2 while the negative symptoms’ values in the Group 1 were higher. Re-
spectively, the composite index, which is determined as the difference between the positive and the negative scores,
was lower in the Group 1 and higher in the Group 2.

Key words: schizophrenia, autoantibodies, NMDA-receptors, dopamine receptors, S-100 protein

Onpepensanu cogepxaHue B nna3me kposu IgG aytoaHtuten k NMDA-peuentopam, Kk 6enky S-100 yenoseka
1 K 4oPaMUHOBBLIM peuenTopamM 2 Tuna 'y 26 MyxX4mH, 60bHbIX Wn3odppeHnel. YposeHb ayToaHTuten kK NMDA-
peLenTopam Oblf BbilLe HOPMaJbHbIX 3HAYEHWI Y MONOBUHbI GOMbHBIX, Y OCTaJIbHbIX — COAepXaHue aHTUuTen 6b110
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HOpManbHbIM. B CBSI3M C 9TUM GONbHBIX Pa3fAenunv Ha ABE rpymnbl: NepBas — C MOBbILIEHHBIM YPOBHEM aHTUTEN K
NMDA-peuenTopam, BTopass — C HOpMasbHbIM UX cogepxaHneMm. Y 60/bHbIX NepPBOM rpynnbl Ob0 Takxke obHa-
PY>XEHO CyLLLECTBEHHOE NOBbLILIEHME B NMila3Me KPOBM YPOBHEN ayTOAHTUTEN K A0PaMMHOBBLIM pelentopam 2 Tmna
1 k 6enky S-100. NMcuxomeTpuyeckoe TecTupoBaHume no wkane PANSS nokasasno, 4TO 3Ha4YeHUs nokasaTens no-
3UTUBHOM CUMMNTOMATUKLN Y O0NbHbIX MEPBOW Fpynnbl OblIY HUXE, YEM BO BTOPOWM rpynne. Noka3aTtenb HeraTMBHOM
CUMNTOMaTUKM Obl1 MEHbLLIE BO BTOPOW rpynne, 4yem B nepoii. COOTBETCTBEHHO KOMMO3UTHbI MHOEKC, Onpeae-
NSIEMBbIN Kak pa3HOCTb MO3UTUBHOIO M HEFATUBHOIO 6annoB, OblN HUXE B MEPBOI 1 Bbille BO BTOPOW rpynmne 60/b-

HbIX LUN30hPEHMEN.

KntodeBsbie cnoBa: wum3oppeHus, aytoaHtutena, NMDA-peuenTopsl, AopamuHOBbIE peLenTopsbl, 6es10k S-100

n the latest decade, the development of
Iautoantibodies to proteins in various human

and animal tissues has been seen as a natural
process [6, 7, 9]. On the other hand, a growth in the
level of autoantibodies may witness some tissue
lesion and an immune response to such changes,
which might be employed successfully for early
detection of the developing pathology [7, 9]. There
is a discussion going on regarding employing such
diagnostic approach for predicting and evaluating
the efficiency of medication therapy, including
for treating cases of schizophrenia [2, 7]. There
is intense study of the role that glutamatergic
mechanisms have in the development of behavioral
and psychotic issues in case of schizophrenia [1, 4,
5]. There has been anincrease detected in the level
of autoantibodies to the NR2-subunit of NMDA-
receptors [2].

At the same time, a number of works show that in
case of brain damage a reliable indicator revealing
the severity of the injury may be increased levels of
the S-100 proteins as well as a growth in the titres of
autoantibodies to S-100 [7]. Based on this, it was of
interest to conduct a comprehensive evaluation of the
levels of neurotropic autoantibodies in patients with
schizophrenia because these factors may be supposed
to have a role in the pathology development.

The aim of this study was to investigate the influence
of the level of autoantibodies to the NMDA-receptors
and S-100 protein on the patients with schizophrenia.

Material and Methods. The study involved 26
patients with schizophrenia, aged 20-40, all males. The
patients had their peripheral dark blood taken within
the first fortnight of their inpatient hospitalization in a
psychiatric clinic. The bloodwork involved detection
of 1gG autoantibodies to the NMDA-receptors, to the
human S-100 protein, and to dopamine Type 2 receptors
(DA2). The levels of the autoantibodies were detected
via a test-system develop at the Research Company
IMMUNOTEX, LLC (Russian Federation). This system
was designed to identify the levels of the IgG antibodies
(U/ml) to the NMDA-receptors, to the S-100 protein, as
well as to human DA2 receptors.

The method is based on the immunological reaction
between antibodies in patients’ blood serum and the
antigens to the NMDA-receptors, S-100, and DA2-
receptors [human recombinant antigens were used -
glutamate receptor N-Methyl-D-Aspartate 2A (GRIN2A),
dopamine D2-receptor (DRD2), S100 Calcium Binding
Protein A1 (Cloud-Clone Corp., USA)], immobilized
on the sample well surface of a plastic plate, followed
with detection of the developing immune complex
with peroxidase-conjugated monoclonal antibodies to

human IgG immunoglobulin. The fermentation activity
was detected by the change in the chromogenic mix
coloring. The results of the analysis were registered
with a vertical-scanning photometer (wave length —
450 nm). The values of the IgG antibodies to the NMD-
receptors, the S-100 protein, and the DA2-receptors
were accepted as normal if falling in the range of up
to 10 U/ml. The study was carried out employing an
automatic immunoenzyme detector LAZURITE (Dynex
Technologies Inc., USA).

All the patients also underwent psychometric
testing with the PANSS scale with positive and negative
symptoms evaluated, composite index assessed,
identification of anergy clusters, disturbance of thinking
and excitation, as well as with evaluation of the paranoid
cluster and the cluster of depression. Besides, an
extra cluster was also identified, which reflects the risk
of aggressive and auto-aggressive activities [3]. The
duration of the disease was detected as well.

The obtained data was processed using the software
package of Statistica 7 and Microsoft Excel. The Mann —
Whitney test was used to determine the significance
of the differences in view of the distribution type.
Differences were accepted as statistically meaningful
at p<0.05. The values are provided as a median (Me)
and as an interquartile range (25"; 75" percentile).
Spearman’s rank correlation test was also carried out
in order to identify the link between the indicators for
autoimmune status of the patients and the psychometric
test data.

Results and Discussion. Immunological check-up
of patients with schizophrenia showed that the level of
antibodies to the NMDA-receptors in their blood plasma
was significantly above that in healthy people (normal
value accepted at up to 10 U/ml). However, individual
evaluation of plasma autoantibodies to the NMDA-
receptors showed that some of the patients had their
antibody levels within the normal range (44.4 % of the
cases). 55.6 % of the patients had the same indicator
elevated and significantly above the norm - up to
10 U/ml. Given that, in view of the special interest taken
in increased levels of autoantibodies to the NMDA-
receptors, the patients were broken into two groups;
Group 1 - with their blood antibodies within norm, and
Group 2 — with that level elevated. In Group 1 the level
of the antibodies was 41.7 (22.8; 58.1) U/ml, while in
Group 2 this index was significantly lower — 4.0 (2.3;
4.6) U/ml.

The level of the autoantibodies to the DA2-receptors
in Group 2 was mildly above the normal range (up to
10 U/ml). The patients of Group 1, in turn, had the level
of antibodies to the DA2-receptors significantly higher
(p<0.01) (Table).
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Table
Levels of autoantibodies in blood plasma
and psychometric values on the PANSS scale in
patients with schizophrenia showing normal (Group 1)
and elevated (Group 2) levels of autoantibodies
to the NMDA-receptors*

Auto-
: anti-
Autoanti-| Autoan- -
Group | bodies | tibodies botdc;es rtcl)vse- gtei\;e Com-
of pa- [to NMDA-| t0 DA2 |¢ 15| svmp- | comp.. |POSIte
tients |receptors|receptors ro- t%mz t%mz index
u/ml u/ml rg .
ein
U/ml
1 41.7 33.0 19.2 | 25 31 -5
(n=11)| (22.8; (26.2; |(12.8;| (24; | (23; |(-11;
58.1) 66.0) |25.0)| 27) 35) -3)
2 4.0 11.9 3.1 27 25 4
(n=15) |(2.3; 4.6)| (2.4; (1.3; | (26; | (13; | (-6;
33.0) |19.5)| 29) 32) 20)
p <0.01 <0.01 |<0.01|<0.05|>0.05|<0.05

*

— values are provided as a median and an interquartile
range (25 & 75t percentiles); n — number of patients in groups;
p - level of reliability for significant differences between the
groups of patients (Mann — Whitney test).

The blood plasma levels of autoantibodies to the
S-100 protein in Group 2 were lower than in Group 1
(3.1 U/ml (1.3; 19.5) vs. 19.2 (12.8; 25.0) (p<0.01),
respectively).

Therefore, the patients with higher levels of autoanti-
bodies to the NMDA-receptors in their blood plasma also
had higher levels of autoantibodies to the DA2-receptors
and the S-100 protein.

The age difference between the two groups of the
patients with schizophrenia was minimal. However, the
patients in Group 2 had somewhat longer history of the
disease — Group 1 with 9.0 (3.0; 10.0) years; Group 2 -
12.0 (6.0; 15.0) years (p>0.05).

The groups had their psychometric test outcomes dif-
fering, too. Testing showed that the values of the positive
symptoms in Group 1 were lower — 25.0 (24.0; 27.0) than
in Group 2 — 27.0 (26.0; 29.0) (p<0.05). The negative
symptoms index, however, was slightly lower in Group 2 —
25.0(13.0; 32.0) against 31.0 (23.0; 35.0) in Group 1. As
a result, the composite index, which is determined as the
difference between the positive and the negative scores,
was significantly lower in Group 1 (-5.0 (-11.0; -3.0) and
higher in Group 2 (4.0 (-6.0; 20.0) (p<0.05) of patients
with schizophrenia.

Evaluation of general psychopathological symp-
toms presentation and assessment of the anergy clus-
ter yielded no difference in the outcomes. There were
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no differences identified among the groups on the
disturbed thinking cluster, excitation cluster, paranoid
cluster and the clusters of depression, aggression, and
auto-aggressive actions.

A correlation analysis showed that there was a mild
positive connection between the values for the levels of
autoantibodies to the NMDA-receptors and the serum
concentrations of antibodies to the S-100 protein and the
DA2-receptors (for S-100 r=0.47, p<0.05; for DA2 r=0.53,
p<0.05). During that, there was a strong positive connec-
tion detected between the levels of the antibodies to the
S-100 protein and the DA2-receptors (r= 0.84; p<0.01).

A connection was identified between the levels of au-
toantibodies and the indices of the psychometric testing
(the PANSS scale). Thus, a mild positive correlation was
detected between the level of antibodies to the NMDA-re-
ceptors and the values for the positive and the negative
symptoms (r= -0.48, p<0.05; r= 0.58, p<0.05, respec-
tively). As for the composite index, however, there was a
mild negative correlation identified (r= —0.59, p<0.05),
while for the anergy cluster the correlation was mild and
positive (r= 0.4, p<0.05).

A mild and positive correlation was also found be-
tween the values for the negative symptoms and the level
of autoantibodies to the S-100 protein (r= 0.4, p<0.05)
and the plasma concentration of autoantibodies to the
DA2-receptors (r= 0.48, p<0.05). Note to be made of
a negative correlation, even though slight, between the
composite index of the PANSS scale and the level of an-
tibodies to the S-100 protein (r= -0.34) and the DA2-re-
ceptors (r=-0.37).

A mild positive correlation was there between the di-
sease duration and the level of antibodies to the NMDA-re-
ceptors (r=0.35) and the S-100 protein (r= 0.34).

Given the above, high levels of autoantibodies to the
NMDA-receptors in patients with schizophrenia coincide
with a prominent negative syndrome subject to the psy-
chometric evaluation with the PANSS scale. The negative
syndrome is known to be a predictor for a more severe
course of the disease as well as for lack of efficiency of-
fered by anti-psychotic medications [8]. Such patients
must also have more severe disturbances in the dopami-
nergic mechanisms as well as neuron-glial and glial-glial
connections, another evidence to which may be found in
a high level of antibodies to the DA2-receptors and to the
S-100 protein.

Conclusions. Conseqgently, patients with schizophre-
nia who have negative syndrome prevailing in the clinical
presentation, when evaluated with the PANSS scale re-
veal significant elevation in the levels of autoantibodies to
the NMDA-receptors, the DA2-receptors, and the S-100
protein.
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STUDY OF THE SPECTRUM OF DENTAL COMPOSITES
BIOLOGICAL ACTIVITY IN MODEL EXPERIMENTS IN VITRO
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WCCAEAOBAHUE CMEKTPA BUOAOTUHECKOW AKTUBHOCTHU
CTOMATOAOIMYECKHUX KOMIMO3UTOB
B MOAEABHbBIX OMNbITAX IN VITRO

A. A. AomeHiok!, 2. T. BeaewmHa?, B. A. 3eaeHckuit!, K. I. Kapakos', M. M. Nopcupuaamc’,
U. A. basukos', ®. H. Tuabmusposa3

! CTaBpPONOABCKMI FOCYAQPCTBEHHbIN MEAMLIMHCKUI YHUBEPCUTET, Poccuinckas Peasepaums
2 BOArorpaACkuii roCyAQpPCTBEHHbIN MEAMLIMHCKMIA YHUBEepcUuTeT, Poccuickas Peaepauns
3 Camapckuii rocyAQpCTBEHHbIN MEAULIMHCKUIA YHUBEPCUTET, Poccuickas Peaepauus

The nature of the effect of composite dental materials, based on methacrylate and oxirane, on the structural and
functional properties of the blood cells of healthy subjects was investigated in model experiments in-vitro. There
were revealed the changes of structural and functional characteristics of red blood cells, indicating the membrane
damaging effect of the monomer composites. It is shown that incubation of blood with unpolymerized material
causes expressed deformation of the membrane, erythrocyte aggregation. Methacrylate based composites have a
more pronounced negative potential due to biodegradation that requires strict compliance with the polymerization
conditions. Oxirane based materials are bioinert after polymerization, which allows recommending them for wider
application. The study substantiated the feasibility of using of the developed experimental model for biological testing
of dental filling materials.

Key words: monomers, dental composites, biological activity, blood, red blood cells

MpoBeaeHo nccnegoBaHne xapakTepa BAMAHUSA KOMMO3UTHbIX CTOMATONIONMYECKNUX MaTepranoB Ha OCHOBE Me-
Takpunarta u okcupaHa Ha CTPYKTYPHO-(PYHKLMOHAIbHbIE CBOMCTBA KJIETOK KPOBU KIIMHNYECKM 30,0POBbIX UL, B MO-
OeNbHbIX OMbITax in-vitro. BeiBAEHbl N3MEHEHNs1 CTPYKTYPHO-DYHKLUNOHANBHBIX XapakTepUCcTUK 3pUTPOLMTOB, CBU-
neTenbCcTByOLWME 0 MeMOpaHoNoBpeXaatoLLemM AeiNCTBMM MOHOMEPOB KOMMO3UTOB.

MokazaHo, 4TO MHKYHaLUs KPOBM C HEMOVMMEPU30BAHHBLIMYM MaTepuanaM Bbi3bIBAET BblpaXeHHYo aedopma-
umto membpaH, arperaumio apnuTpoumTos. KoMnosnTel HA OCHOBE MeTakpuiaTa BcneacTeue ruoaerpagaumm obna-
natoT 6osiee BblpaXeHHbIM HeraTMBHbLIM MOTEHLMANOM, 4TO TpebyeT CTPOroro cobntoaeHnst PeXMMOB NOJIMMeEPU-
3auum. Matepuanbl Ha OCHOBE OKCMpaHa nocie NoaMMepu3aunm 6MONHEPTHbI, 4TO NO3BONSET PEKOMEHA0BATL WX
ons 6onee WMPOKOro npuMeHeHus. NMpoBegeHHoe nccnenoBaHe o60cHoOBaNo Lenecoobpa3HoCcTb MCMONb30Ba-
HUSA pa3paboTaHHON 3KCNEepPUMEHTalNbHOM Moaenn Ans 6MoTecCTUPOBAHMS CTOMATONOMMYECKUX NMIOMOUPOBOYHbIX
Matepuasnos.

KnoyeBbie c/ioBa: MOHOMEpPbI, CTOMAaTOJIOrMYeCckne KOMno3nTbl, GUosiorudyeckas akTUBHOCTb, KPOBb, 3PUTPO-
UMNTbI
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