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The aim of the work was to study the factors of natural and adaptive immunity and systemic inflamma-
tion in subacute stage of schizophrenia to clarify the role of these systems in the chronization of the disease.
31 patients with the diagnosis of schizophrenia (SCI) with paranoid after 3—4 weeks of therapy were exa-
mined. The control group included 16 healthy volunteers. Markers of systemic inflammation and immunity,
including key cytokines and lymphocyte subpopulations, were investigated. Increased levels of IgM, C-reactive
protein and cortisol in the blood were found in patients with SCI. Also in most cases the content of pro-
inflammatory proteins IL-8, IL-6 and IL-10 was increased. The greatest increase in the levels of systemic
inflammation and cytokines was found in patients with first psychotic episode. The content of HT was more
often normal, but the level of NT-4 and nerve growth factor B (NGFp) in most patients was positively as-
sociated with levels of I1L-6. At low levels of BDNF a significant increase in levels of CIC, cortisol, 1L-8,
IL-6 and IL-10, but not Ig were found. Also, in patients with low BDNF symptoms of delusions prevailed,
while in cases of normal or elevated BDNF (19 out of 24 cases), in addition to delusions, hallucinations
were pronounced. Conclusion. 1t is believed that antipsychotic drugs reduce systemic inflammation and ac-
tivity of the immune system. However, we have found signs of severe systemic inflammation, activation and
dysfunction of the immune system in patients with SCI after 3—4 weeks of therapy. Preservation of immune
disorders and systemic inflammation in patients with SCI despite clinical improvement can participate in
the progression of the disease through neuroimmune interactions. Further studies of the trigger mechanisms
of chronic immune activation are needed.
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Ileav pabomwvr — uccinenoBaHue (PaKTOPOB €CTECTBEHHOIO M afalTMBHOTO MMMYHMTETAa U CUCTEMHOTO
BocnajieHusi, HeiiporpoduHoB (HT) B momocTpoit ctanuu 3adosieBaHUS 11 YTOUHEHUST POJIM 3TUX CUCTEM
B XxpoHU3aumu 6osiesnu. O6cnenosanu 31 6onbHOTO ¢ quarHo3om mu3odpenus (I3) (» = 31) mocne 3—4 He-
nenb Tepanuu. ['pynma cpaBHeHUs — 16 3m0poBbix A00pOBOJbLEB. Y GobHBIX 1113 ObLIO OGHAPYXKEHO
noBbellieHUe ypoBHsA IgM, C-peakTuBHOro 0ejka M KOPTH30Jia B KpoBH. Takke B OOJBIIMHCTBE CIy4YacB
YBEJIWUYMBAJIOCh colepXaHue mpoBocrnanuTeabHbix 6enkoB — IL-8, IL-6 u IFNy. Conepxanue HT uame
ObLIO HOPMaTbHBIM, OfHAaKO ypoBeHb NT-4 u dakropa pocta HepBoB 3 (NGFf) y GonblnHCTBA GOJBHBIX
ObLT accouMupoBaH ¢ coaepxkaHueMm IL-6 u w3MeHsicsa omHoHampasieHHO. [Ipu Hu3koMm ypoBHe BDNF
cylllecTBeHHO moBbIanvch ypoun LIMK, koptusona, 1L-8, 1L-6 u I1L-10, Ho He Ig. [Ipn 3TOM y 60IBHBIX
¢ Hu3kuM ypoBHeM BDNF npeoGnamanu cumnromsl Opema. B ciyyae HOpMaJbHOTO WMJIM MOBBIIIEHHOIO
ypoBHs1 BDNF, kpoMe 6peaoBoro cuHapoma, TajuTIOIMHATOPHBIA CUHAPOM OBLT SIPKO BBIPAXKEHHBIM U JIJTU-
TeJIbHbIM. 3akarouenue. CUUTAIOT, YTO aHTUIICUXOTUYECKME MpernapaThl CHUXAIOT CUCTEMHOE BOCITaJICHUE
M aKTUBHOCTb MUMMYHHOI cucteMbl. OgHako HamMu y OosabHbix I3 ObuiM OOHapyeHbl MPU3HAKU Bbipa-
XKEHHOTO CHCTEMHOI0 BOCTAJIeHUSI, aKTUBALlUU U AUCHYHKIMKA WMMYHUTEeTa mocjie 3—4 Heneab Teparnuu.
CoxpaHeHHe UMMYHHBIX PaCCTPOMCTB M CUCTEMHOTO BOCITAJICHHS Y 00IbHBIX 1113 HecMOTpsT Ha KIIMHIYECKOE
VIyqIlleHe MOXKET 4Yepe3 pasindHbIe MYyTH HEHPOMMMYHHBIX B3aMMONEHCTBUII yJ4acTBOBAaTh B IIPOTPECCHU-
poBaHUM 3abosieBaHMsA. HeoOxomuMbl majgbHEHUINME MCCICTOBAHUS TPUITEPHBIX MEXaHM3MOB XPOHUYECKOM
MMMYHHO} aKTHBaLIUM.
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Table 1
The levels of inflammation markers in blood serum in patients with schizophrenia
Schizophrenia Controls Normal values
n=31 n=17 n=40

IgA, mg% 314.9 £ 28.51* 296.1 £ 27.5 205+ 15.2
IgM, mg% 212.1 £ 67.2% ** 119.3 £ 28.6 122 £+ 30.8
IgG, mg% 1404.7 £ 100.4 1336.5 £ 105.3 1215 + 140.2
Circulating immune complexes, c.u. 112.7 £ 24.6% ** 76.76 + 10.8 79.3+6.5
C-reactive protein, mg/I 8.3 + 3.6% ** 1.74 £ 0.75 1.75 £ 0.15
Cortisol, nmol/I 473.7 £ 48.7% ** 344.0 £ 65.0 322.0 £ 21.4

N ote. *significant (p < 0.05) differences with controls; **significant (p < 0.05) differences with normal levels.

Schizophrenia is a multifactorial polymorphic
mental disorder with characteristic disorders of
thinking and perception [1]. Genetic predisposi-
tion and congenital pathology of the brain due
to intrauterine hypoxia, infectious diseases and
maternal starvation, as well as exogenous factors
including social, toxic, infectious (intracellular
parasitic infections, viral infections and a number
of others) play an important role in the develop-
ment of SCI [2]. The etiology and pathogenesis
are not sufficiently studied, and experimental mo-
dels of SCI are not adequate enough. It is believed
that dysfunction of neurotransmitter interactions
affecting dopamine, glutamate, serotoninergic and
other systems and neurotrophin deficiency play an
important role in the pathogenesis of SCI. There
is strong epidemiological, genetic and clinical
evidence of immune disorders in schizophrenia.
Exacerbations of the disease are accompanied by
a high content of a number of proinflammatory
cytokines and other markers of systemic inflam-
mation in the CSF and serum, activation of Th2
link of adaptive immunity [3].

We examined 31 patients diagnosed with schizo-
phrenia, after 3—4 weeks of therapy. The con-
trol group consisted of 16 people without cogni-
tive impairment. Indicators of healthy volunteers
we obtained earlier were also used for reference.
The levels of systemic inflammation markers (cir-
culating immune complexes (CIC), C-reactive
protein, cortisol), of key cytokines (IL-1p3, TNFa,
IL-6, IL-8, IL-10, IFNy, soluble receptor of
IL-13 — IL-1RA, IL-12 (P40)) and neurotrophic
factors (NT) BDNF, NGFB and NT-4 were as-
sessed by ELISA. Phenotyping of lymphocytes
(CD3, CD45, CD4, CD8, CD16, CD56, CD20,
HLA-DR, CD38, CD127) was performed by mul-
ticolored flow cytometry.

A significant increase in levels of IgM, C-reactive
protein and cortisol in the blood of patients with
schizophrenia compared with healthy groups was
found (Table 1).

Most patients with schizophrenia showed an
increase in the content of proinflammatory cyto-
kines-1L-8, IL-6 and IFNy (Figure 1).

The greatest increase in the levels of systemic
inflammation and cytokines was found in pa-
tients with the first psychotic episode. The con-
tent of NT was highly variable, but the level of
NT-4 and nerve growth factor B (NGFB) in most
patients was associated with the content of IL-6.
At its increased level, the content of NT-4 and
NgfB3 increased, at the normal level of IL-6 it was
also within normal limits. More than half of the
patients with SCI had normal BDNF levels. At its
low level, Ig levels were normal, but levels of CIC,
cortisol, 1L-8, 1L-6 and IL-10 were significantly
increased. Also, in the clinical picture in patients
with low BDNF symptoms of delirium prevailed,
mild hallucinatory syndrome persisted on the
background of therapy only in 2 out of 7 people.
In cases of normal or elevated BDNF, hallucina-
tory syndrome was pronounced and prolonged.

Conclusion. Neuroinflammation is considered
to be one of the links in the pathogenesis of SCI.
According to the literature, antipsychotic drugs
have anti-inflammatory and immunomodulatory
effects. However, we have found signs of systemic
inflammation, activation and dysfunction of the
immune system in patients with schizophrenia,
despite the therapy. Taking into account the hypo-
theses of the pathogenesis of schizophrenia, it can
be assumed that the preservation of immune dis-
orders and systemic inflammation can participate
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Fig. 1. Levels of cytokines IL-8, IL-6, IFNy in patients with
schizophrenia and in healthy volunteers. *significance of
differences compared to control, p < 0.05
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activation are needed.
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