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KOPPEJIILUUOHHBIN AHAJTU3 MEXAY NAEOPATOPHbIMU
UMMMYHHbIMU U METABOJIMMECKUMU NAPAMETPAMMU
NPU XPOHUYECKOW ULLEMUU MOSTA | U 1l CTAOUU HA

SOHE T'MNEPTOHUYECKOW BOJIE3HU NOCJIE JIEYEHU4A
IBeictpoBa H.A, Illyasruaosa A.A., Konons AJL.
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Pesome. [IpoBeneHO oIpencaeHNE B3aMMOCBSI3CH MEXIy HapyIICHUSIMU JIaAOOPaTOPHBIX ITOKa3aTeliei
MMMYHHOTO U MeTa0OJIMYEeCKOTO cTaTyca y MalMeHTOB C XPOHUYECKOM ulliemMueit rotosHoro moara I-11 cra-
nun. B nccnenosanme 6uu10 BKIoYeHo 104 manmeHTa, U3 KOTOPBIX 76 OOJBHBIX KEHCKOTO I10J1a U 28 MyXK-
ckoro, ¢ XMM Ha ¢poHe runeproHudeckoit 6ojie3nu Il crenenu, n3 KoTopbix 52 60JbHBIX ObLIM ¢ | cTanueit
u 52 co Il cragueii B Bo3pacte 50+5 net. Kpome Toro, n3ydeHbl KIMHUYECKUE U 1JabopaTOpHbIE ITOKA3aTeIn Y
22 3MOpOBBIX JOHOPOB TOT'O ke Bo3pacTa. OIeHKY KIIMHUKO-JIa00paTOPHBIX JAHHBIX OCYIIIECTBIISIIN B HayajIe
JIEYEHUS U Yyepe3 2 HEIeNU TocJie ero okoHuaHust. OTpenessuin B Tia3Me KPOBU U 3PUTPOLIUTAX COPOLIMOH-
HYIO CITOCOOHOCTh 3PUTPOLIMUTOB M COPOLIMOHHYIO eMKOoCcTh mnkokannkca (CEI'), akTuBHOCTb Mpo1ieccoB
MEePEeKNCHOTO OKHUCIICHUS JIMITUIO0B, COCTOSTHIE aHTUOKCUIAHTHOMN CUCTEMBI, BBISIBIISITIA YPOBEHb CTAOWITh-
HbIX MeTabonuToB okcuaa azota (SMNO), HeonTtepuHa, C-peakTuBHoro oesnka, iuTokuHoB (TNFa, IL-1p,
1L-8, IFNy, IL-18, G-CSE IL-4, IL-10), ummyHorinooynuHoB (IgM, 1gG, IgA), KOMOIOHEHTOB CUCTEMbI
komruieMeHTa (C3, C4, C5, C5A), (parouutapHyio U KUCJIOPOA3aBUCUMYIO aKTUBHOCTb MOJUMOpP(PHOsIAEP-
HBIX JICHKOIIMTOB KPOBU. I1poBOMIST CpaBHUTEIIHFHYIO OILICHKY PE3yJIBTaTOB KOPPEISIIIMOHHOTO, (haKTOPHOTO
U KJIACTEPHOTO aHAJIM30B OLIEHKM MoKa3aTejieii MMMYHHOIO U MeTa0OJIMYECKOTo cTaTyca y IMalMeHTOB C
XHWUM I craguu BbISIBA€HBbI Haubosiee 3HaYMMbl€ JIJAOOpaTOPHbIE TTapaMeTpbl, HEOOXOAUMBbIE JJIsI OIpeaesie-
HUS B KIIMHUKE C 1IeJTbI0 OOBEKTUBHOM OIIEHKHN BBIPAasKeHHOCTH NMMYHHBIX M METaOOITNIECKUX HAPYIITCHUA:
TNFa, IL-8, IL-10, SMNO u CETI. Y 6oabHbIx XM II cTaguu ¢ 11e1b10 00beKTUBHOM OLIEHKU BBIPaXKEHHO-
CTU UMMYHHBIX 1 MeTaboimueckux HapyieHuit pekomennoBanbl TNFa, IL-8, IL-17, IL-10, ¢parouimtapHoe
yncao HeiTpodunos u CEIL
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CORRELATION ANALYSIS BETWEEN LABORATORY IMMUNE
AND METABOLIC PARAMETERS IN CHRONIC BRAIN
ISCHEMIA STAGES | AND Il ALONG WITH HYPERTENSION
AFTER TREATMENT

Bystrova N.A.| Shulginova A.A., Konoplya A.L

Kursk State Medical University, Kursk, Russian Federation
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Abstract. Determination of interrelationships between impairments of laboratory parameters of immune
and metabolic status in patients with chronic cerebral ischemia of I-II stages was carried out. The study
included 104 patients, of which 76 were female and 28 males, with CCI on the background of II degree
hypertension, of which 52 patients were with stage I and 52 with stage II at the age of 50 *+ 5 years. Also,
clinical and laboratory parameters were studied in 22 healthy donors of the same age. Evaluation of clinical
and laboratory data was carried out at the beginning of treatment and 2 weeks after its end. The sorption
capacity of erythrocytes and the sorption capacity of the glycocalyx (SEG), the activity of lipid peroxidation
processes, the state of the antioxidant system were determined in blood plasma and erythrocytes, the level of
stable metabolites of nitric oxide (SMNO), neopterin, C-reactive protein, cytokines (TNFa, IL- 1B, IL-8,
IFNy, IL-18, G-CSF, IL-4, IL-10), immunoglobulins (IgM, IgG, IgA), complement system components
(C3, C4, C5, C5A), the phagocytic and oxygen-dependent activity of polymorphonuclear blood leukocytes.
Comparative assessment of the results of correlation, factorial and cluster analyzes for assessing the parameters
of the immune and metabolic status in patients with stage I CCI revealed the most significant laboratory
parameters necessary for determination in the clinic for objective assessment of the severity of immune and
metabolic disorders: TNFa, IL-8, IL-10, SMNO and NEG. In patients with CCI stage 11, to objectively
assess the severity of immune and metabolic disorders, TNFa, IL-8, IL-17, IL-10, the phagocytic number of
neutrophils and SEG are recommended.

Keywords: chronic cerebral ischemia, interrelationships of parameters of immunometabolic status

Introduction

In the world and in Russia, cerebrovascular disease
(CEH), ranked second in the structure of mortality
from circulatory diseases and total mortality, and the
prevalence of chronic cerebral ischemia (CHEM) is
60-75% of all CEH. Now up to 10-15% of the popula-
tion is over 65 years old, it is predicted that in 20 years
this figure will approach 20-25% and the number of
people over 80 years old will grow most rapidly, and
their number may increase 3 times in the next dec-
ade. Since 2000, there has been a steady trend towards
“rejuvenation” of the population of patients with vari-
ous types of CVD, which is associated with a steady
increase in the impact of adverse external factors and
insufficient effectiveness of prevention programs for
socially significant diseases, primarily for atheroscle-
rosis and arterial hypertension [1, 3, 4].

Materials and methods

The relationship between violations of laboratory
indicators of immune and metabolic status in pa-
tients with stage I-1I chronic brain ischemia during
treatment was determined.

The study included 104 patients, 76 female and 28
male patients, who formed the main group of hospi-
talized in the neurological Department of the Kursk
regional clinical hospital, with correcting level of
blood pressure, with CHEM against the background
of grade II hypertension, of which 52 patients were
stage I and 52 with stage II at the age of 50£5 years.

All patients during their stay in the hospital for 14
days received daily basic pharmacological therapy: an
angiotensin-converting enzyme inhibitor — enalapril
maleate (Berlipril) (supportive hypotensive therapy)
and a vasoactive drug — Vinpocetin (Cavinton).
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All patients with CHEM stage I and I were equally
divided into 4 groups: within 14 days, all patients of
the first groups received Ceretone and Actovegin,
2-4 groups — Cerakson and Mexicor. Patients of the
third and fourth groups additionally received im-
munomodulatory drugs, respectively, Glutoxim and
Polyoxidonium.

All patients with CHEM stage I and II were equally
divided into 4 groups: within 14 days, all patients of
the first groups received Ceretone and Actovegin,
2-4 groups — Cerakson and Mexicor. Patients of the
third and fourth groups additionally received immu-
nomodulatory drugs, respectively, Glutoxim and
Polyoxidonium.

The criteria for inclusion in the main group were:
age from 40 to 60 years; absence of concomitant
diseases in the acute stage, presence of CHEM against
the background of grade II, stage Il hypertension,
risk 2, diagnosed 5 or more years ago in accordance
with the recommendations of the world health orga-
nization and the International society for arterial
hypertension (MOG, 1999).

The exclusion criteria were: symptomatic arterial
hypertension; severe or moderate atherosclerotic
changes in the fundus vessels; heart rhythm and con-
duction disorders; chronic heart failure of more than
II FC in accordance with the classification of the new
York heart Association (NYHA); hemodynamically
significant stenoses of brachiocephalic and cerebral
vessels, heart defects; myocardial infarction, postin-
farction cardiosclerosis and progressive angina or
indications thereof a history of diabetes or impaired
glucose tolerance.

All patients underwent a comprehensive clinical
and instrumental examination according to generally
accepted standards, and in all cases, the diagnosis
of stage I and Il CHEM was verified. The treatment
followed the principles of evidence-based medicine.

Evaluation of clinical and laboratory data in
groups with CHEM was performed at the beginning
of treatment and 2 weeks after its end. From 10 ml
of heparinized blood, plasma and red blood cell
mass were obtained by centrifugation, with which
the sorption capacity of red blood cells (SSE) and
the sorption capacity of glycocalyx (SEG) were
immediately determined.

The intensity of lipid peroxidation processes was
assessed by the content of acyl hydroperoxides and
malondialdehyde (MDA and AGP) in blood plasma
and erythrocytes.

The state of the antioxidant system was deter-
mined by direct/competitive solid-phase enzyme
immunoassay using ready-made commercial Kkits:
the activity of superoxide dismutase (SOD) “Bender

Medsystems” (Austria) and catalase “Cayman Che-
mical” (USA). Total antioxidant activity (OAA) was
detected by a method based on the degree of inhibition
of ascorbate — and ferroinduced oxidation of twin-80
to MDA. The level of stable metabolites of nitric oxide
(SMNO) was detected using a set for solid-phase
enzyme immunoassay by R&D (England).

In addition, plasma levels of neopterin “IBL”
(Germany), endothelin-1 “Biomedica” (Slovakia)
and erythropoietin “Biomerica” (USA) were detected
by enzyme immunoassay. Ceruloplasmin (CP) was
determined by immunoturbidimetry using the sen-
tinel kit (Spain), and C-reactive protein (CRP) using
the Vector-best kit (Russia) using the BTS-350 semi-
automatic analyzer (BioSystems, Spain).

Cytokines (TNFa, IL-1B, IL-6, IL-8, IFNy, IL-2,
1L-17, IL-18, G-CSE IL-4, IL-10, IL-1ra) were
detected by solid-phase enzyme immunoassay using
sets of Vector — best CJSC (Russia), components of
the complement system (C3, C3A, C4, C5, C5A) and
factor H-diagnostic set of Cytokine LLC (Russia).
The activity of the Cl-inhibitor was determined by
chromogenic method based on the ability to inhibit
Cl-esterase. Registration of all the results of enzyme
immunoassay was performed using a microplate
photometer “Sunrise”, Tecan (Austria).

The phagocytic activity of polymorphonuclear
blood leukocytes after their isolation from the blood on
the phycoll-urographin density gradient (d = 1,077)
was evaluated by determining the phagocytic index,
phagocytic number, and phagocytosis activity index.
The activity of oxygen-dependent neutrophil systems
wasevaluated usinga PD 303 SApel spectrophotometer
(Japan) based on the nitrosine tetrazolium reduction
reaction (nst-test), spontaneous and stimulated by
zymosan, the stimulation index and the functional
reserve of neutrophils.

In statistical processing of the research results,
the x2 (Chi-square) criterion was used to compare
the qualitative parameters. The Shapiro—Wilk test
was used to assess whether quantitative traits belong
to a distribution type. The student’s t-test was used to
compare normally distributed values. The statistical
significance of differences in quantitative values
with an abnormal distribution was assessed using the
Mann—Whitney U-test and the Wilcoxon test (when
comparing dependent groups). The values of normally
distributed quantitative parameters are represented
by the arithmetic mean (M) with the error of the
arithmetic mean (m), and abnormally distributed
ones are represented by the median (Me) with an
interquartile interval (Q,5-Q,75s). Relationships
were established based on factor analysis, cluster
analysis, and Spearman’s rank correlation coefficient.
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TABLE 1. COMPARATIVE EVALUATION OF CORRELATION
AND FACTOR ANALYSIS AND CLUSTER ANALYSIS OF THE
ASSESSMENT OF INDICATORS OF THE IMMUNE SYSTEM
AND METABOLIC STATUS IN STAGE | CHEM

TABLE 2. COMPARATIVE EVALUATION OF CORRELATION
AND FACTOR ANALYSIS AND CLUSTER ANALYSIS OF THE
ASSESSMENT OF INDICATORS OF THE IMMUNE SYSTEM
AND OXIDANT STATUS IN STAGE Il CHEM

Indicators

Correlation
analysis

Factoral
analysis

Clustal
analysis

TNFa

+

+

+

IL-1p

IL-6

IL-8

+
+
+

+
+
+

IL-17

IL-18

IL-4

IL-10

+++

IL-1ra

++

IFNy

IL-2

+++

G-CSF

C3

++

C3a

C4

C5

+++

C5A

C,-inchib.

++

Factor N

+H++

FP

FCH

NBT-sp

+++

NBT-st.

MDA

AGP

OAA

SOD

Catalase

Cerulo-
plasmin

Neopterin

Endothe-
lin-1

SRB

SMNO

Erythro-
poietin

*MDA

*AGP

+

*OAA

*SOD

*Catalase

*SMNO

SEG

SSJ

+ |+ |+ |+ +

Correlation Factoral Clustal
analysis analysis analysis

TNFa + + +
IL-18
IL-6
IL-8 +
IL-17 ++
IL-18
IL-4 +
IL-10 +++ + +
IL-1ra
IFNy +++
IL-2 +
G-CSF
C3 ++
C3a +
C4
C5
C5A +
C,-ing.
Factor H ++ +
FP
FCH +++ + +
NBT-sp. ++
NBT-st. +
MDA
AGP
OAA
SOD +
Catalase

Indicators

+|+[+]+]+

Cerulo-
plasmin

Neopterin

Endothe- +
lin-1
SRB +
SMNO
Erythro- +
poietin
*MDA
*AGP
*OAA
*SOD
*Catalase
*SMNO
SEG + + +
SSJ
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Differences were considered statistically significant at
p <0.05.

Results and discussion

To identify independent factors in the maintenance
of immune and metabolic homeostasis in the studied
groups of patients with CHEM, we conducted a factor
analysis.

In stage I and II CHEM, the presence of appro-
ximately the same factors in importance in each of the
groups of patients takes place.

In patients with stage I, the most significant are
at the systemic level — TNFa, IL-18, 1L-6, 1L-8,
1L-10, MDA, AGP, endothelin-1, CRP, SMNO,
erythropoietin, and within red blood cells-MDA,
AGP, SOD, catalase, SMNO, SEG, and CSE.

In patients with stage 11 of the disease, according to
factor analysis, the most significant indicators are the
following in the blood — TNFa, IL-1p8, IL-6, 1L-8,
1L-17, IL-18, IL-10, FH, AGP, SOD, endothelin-1,
CRP, erythropoietin, inside red blood cells — MDA,
AGP, SOD, SEG and CSE.

A certain proof of integrative processes between
laboratory status terms is the presence of reliable
correlations between them [2, 5, 6]. After the corre-
lation analysis between the components of the im-
mune and metabolic status in patients with stage I
and II CHEM, we analyzed the types of connections:
intra-system and intersystem.

The control group documented the presence of 73
reliable correlations, 32 of which are intrasystem, and
41 — between-system. In patients with CHEM I, there
are 53suchconnections (23and 30, respectively). Inthe
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