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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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THE LEVEL OF S 100 AND NSE PROTEIN IN THE BLOOD SERUM OF PATIENTS WITH
MODERATE AND SEVERE ISCHEMIC STROKE
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Abstract.

Ischemic cerebral stroke (ICS) is a devastating neurological
pathology associated with enormous comorbidity and mortality.

Preliminary experimental screening of cerebroprotective agents
with different mechanisms of action was performed: Edaravone,
Cerebrolysin, Choline alfoscerate, Citicoline, Mexidol, the most
effective combinations of cerebroprotectors were identified,
followed by their screening for efficacy in clinical conditions by
neuron-specific enolase (NSE) and S100 protein, as one of the
main biochemical markers of brain damage in acute ischemic
stroke.

Different combinations of neuroprotectants identified as the
most effective in experimental screening differed in their ability
to correct serum levels of S100 and NSE protein in ischemic
stroke in clinical settings.

The lowest effectiveness in the correction of
neuroglioproliferative processes was recorded when using only
conventional therapy (CT), which was determined according to
the Order of the Ministry of Health of Ukraine of 03.08.2012
Ne 602, without the use of neuroprotectors. Whereas, the use
of a neuroprotective combination/complex (NPC) (cerebrolysin
+ citicoline) in the treatment of ischemic strokes in terms of the
effectiveness of correction of neuroglioproliferative processes was
1,7-2,7 times (p<0.01) higher than conventional therapy, and 1,2-
1,4 times (p<0.05) higher than treatment that included the use of a
neuroprotective combination - cerebrolysin + mexidol.

Key words. Ischemic stroke, neuroprotectant, neuron-specific
enolase, S100 protein.

Introduction.

Ischemic cerebral stroke (ICS) is the second leading cause of
dementia and the third leading cause of death worldwide. More
than half of the 18 million people who suffer from stroke every
year have permanent motor impairment, which is the result of
irreversible neuronal loss and causes disability of a patient with
ICS. This disease is a social burden for all countries, and the
number of cases of ICS is constantly increasing with the growth
of the world's population [1-3].

The COVID-19 pandemic and the military invasion of Ukraine
by the Russian Federation have caused major changes in the
system of medical care for ICS, including untimely consultation
and reduced and sometimes impossible timely intravenous
thrombolysis and mechanical thrombectomy procedures [4,5].
To date, it remains unclear whether combinations of various
cerebroprotective agents can improve the course of acute stroke
or not [6]. At the same time, many literature sources indicate the
effectiveness of individual neuroprotectors when used in ICS.

For example, the study by X.L. Xue, T. Zhang, W.Y. Zhao et
al. showed a significant improvement in the 21-day treatment
outcome when cerebrolysin was used to correct the effects
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of ischemic stroke [7]. A meta-analysis by N.M. Bornstein,
A. Guekht, J. Vester et al. in 2018 (1879 patients) showed
the advantage of cerebrolysin over placebo in terms of both
neurological deficits and clinically significant improvement in
patients' functional capacity on the 90th day after the onset of
ICS [8].

In the study by A. Mehta, R. Mahale, K. Buddaraju et al. in
2019, 20 patients after ischemic stroke received citicoline
intravenously/ orally with a mean baseline National Institutes
of Health Stroke Scale (NIHSS) score of 14.0 £ 4.3 with a
significant improvement in NIHSS scores on day 11 and 90 days
after stroke [9]. The results of a meta-analysis of a randomized
clinical trial of oral citicoline among 1372 patients with ICS
revealed a statistically significant effect of citicoline on overall
recovery (25.2% vs. 20.2%) [10]. In a study by Indian scientists
S. Ghosh, K.S. Das, T. Nath et al. reported better results and
a higher probability of complete recovery after treatment with
citicoline in all types of strokes [11].

A study by K.M. Sinha, K.H. Anuradha, R. Juyal et al.
showed that patients treated with edaravone had a significant
reduction in NIHSS after 90 days [12]. A comparative study
of edaravone/citicoline conducted by M. Mitta, D. Goel, K.K.
Bansal, P. Puri showed that the use of edaravone leads to a
better result 90 days after ischemic stroke, while the total use of
edavarone with citicoline was not studied [13]. The mechanism
of action of edavarone in ischemic stroke is aimed at glutamate
excitotoxicity and prevention of calcium inflow, reduction
of blood-brain barrier damage; tendency to develop cerebral
edema; neutrophil migration, affecting secondary inflammation,
as well as oxidative and nitrite/nitrate stress [12,13].

In a study of choline alfoscerate in 2484 patients with ICS and
TIA, the drug improved functional recovery [14]. In addition,
a multicenter RCT demonstrated a positive effect of choline
alfoscerate on cognitive function [15].

The team of authors I.A. Strelnikova, A.A. Svetkina, O.V.
Androfagina in 2020 published the results of their own clinical
trial, in which mexidol treatment in the acute and early recovery
periods of ICS has a positive effect on the regression of
neurological symptoms, increasing the likelihood of achieving
independence in everyday life by 3.34 times, reducing
neurodynamic disorders and improving memory [16]. The
results of a 2020 clinical trial demonstrated a decrease in blood
levels of total cholesterol and low-density lipoprotein 3, and a
decrease in the severity of hypercoagulability in patients with
ICS with the use of mexidol [17].

As shown in the above studies, cerebroprotective agents with
different mechanisms have neuroprotective properties, and there
are no studies that would confirm or refute the feasibility of
combining cerebroprotective agents with different mechanisms
to reduce disability and mortality from acute ischemic stroke.



Materials and methods.

A randomized prospective controlled trial of the use of
the most effective NPCs in patients with ischemic CVA was
conducted at the Vinnytsia City Clinical Emergency Hospital
from 2021 to 2023 in the intensive care units of the neurological
department and anesthesiology departments with intensive care
beds (ADICB) Ne 1 and 2.

The main criterion for patient selection was the presence of
moderate to severe ischemic stroke with deep stunning, soporas,
or coma, i.e., patients requiring intensive care in the intensive
care unit. The neuroimaging of ICS was confirmed by spiral
computed tomography. A total of 90 patients with acute ischemic
stroke participated in the study. The control group consisted of
25 people.

The study patients to determine the therapeutic effect of the
studied NPCs were randomized by the method of random
numbers into 6 groups of 15 patients each, a total of 90 patients,
including 43 men and 47 women. The average age was 67.93
+ 1.67 years and an additional group of 25 healthy people,
including 12 men and 13 women. The average age was 65.04
+ 1.67 years. The study groups did not differ in age, severity,
or other baseline parameters that could affect the final results
of the study.

Distribution of study groups of patients:

1. Healthy individuals - 25 people

2. Patients with moderate ischemic stroke (IS) who received
conventional therapy (moderate ischemic stroke + conventional
therapy (CT)) - 15 people

3. Patients with moderate ischemic stroke who received
conventional therapy and a complex of neuroprotectants Nel
(NPC Nel) - (moderate ischemic stroke + CT + NPC Nel) - 15
people

4. Patients with moderate ischemic stroke who received
conventional therapy and a complex of neuroprotectants Ne2
(NPC No2) - (moderate ischemic stroke + CT + NPC Ne2) - 15
people

5. Patients with severe ischemic stroke who received
conventional therapy (severe ischemic stroke + CT) - 15 people

6. Patients with severe ischemic stroke who received
conventional therapy and a complex of neuroprotectants Nel
(NPC Nel) - (severe ischemic stroke + CT + NPC Nel) - 15
people

7. Patients with severe ischemic stroke who received
conventional therapy and a complex of neuroprotectants Ne2 (
NPC Ne2) - (severe stroke + CT + NPC Ne2) - 15 people

Neuroprotective complexes (NPCs) were studied: NPC Nel
(cerebrolysin+mexidol) and NPC Ne2 (cerebrolysin + citicoline)
were administered intravenously in similar doses and regimens
according to the manufacturer's instructions immediately after
confirmation of the diagnosis by spiral computed tomography
(SCT), and then daily every 24 hours for 7 days. The control
group included patients who received only conventional therapy.

Biochemical studies of the content of biochemical markers
of neurodegradation (NSE) and neuroglioproliferation (S100
protein) in the blood serum of patients with ischemic stroke
[18,19] were performed in dynamics: 1) upon admission to the
hospital (before treatment); 2) after 3 days of treatment - as of
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the 4th day of treatment; 3) after 6 days of treatment - as of the
7th day. The content of S100 and NSE protein in the blood serum
was determined by enzyme-linked immunosorbent assay using
the CanAg S100 EIA Kit (Fujirebio Diagnostics Inc., Goteborg,
Sweden) according to the manufacturer's instructions, using an
automatic STAT FAX 303/PLUS analyzer. The studies were
conducted in the research clinical diagnostic laboratory of the
Pirogov National Medical University, certified by the Ministry
of Health of Ukraine (certificate of recertification Ne049/15 of
March 02, 2015).

Statistical processing of the study results was performed in the
licensed standardized package "Statistica 13,3 for Windows"
and included analysis of the nature of the distribution of
characteristics by the Shapiro-Wilk W test and analysis of
differences by the Mann-Whitney test for nonparametric data
and the Wilcoxon rank sum test to assess changes in intragroup
dynamics p < 0,05 was considered significant.

Results.

The activity of neurodegradation by the level of NSE in the
blood depending on the severity of ischemic stroke (Table 1).
It turned out that in the blood serum of healthy subjects, the
serum level of NSE was low, its median was 0,648 ng/ml, and
the interquartile range P,.-P.. was 0,450-0,843 ng/ml.

In moderate ischemic stroke, there was a significant increase
in the mean serum NSE level by 7,1 times (p<0.001) compared
with healthy subjects: the median was 4,57 ng/ml, and the
interquartile range P,.-P. was 4,11-4,97 ng/ml.

In patients with severe ischemic stroke, the intensity of
neurodegeneration by serum NSE level was significantly higher
by 1,6 times (p<0,001) compared with that of moderate severity.
Thus, in patients with severe ischemic stroke, the median serum
NSE level was 7,22 ng/ml, and the interquartile range P,-P.
was 6,39-7,85 ng/ml.

The applied pharmacotherapy reduced the severity of
neurodegeneration in patients with ischemic strokes with
varying efficacy (Table 2). Conventional therapy had the least
effect on the activity of neurodestruction in ischemic stroke. It
was found that in patients with moderate ischemic stroke, the
use of conventional treatment on days 4 and 7 was accompanied
by a significant decrease in serum NSE levels by 21,1 and 38,6
% (p<0,05), respectively, compared with the pretreatment level.
In severe ischemic stroke after 3 days and 6 days of conventional
treatment, the serum NSE content significantly decreased by
30,8 and 43,6 %, respectively (p<0,01).

The inclusion of the combination of NPC Nel in conventional
treatment significantly increased the effectiveness of correction
of neurodegeneration processes. In patients with moderate
ischemic strokes, the use of this treatment regimen was
accompanied by a significant decrease in serum NSE levels by
41,1% (as of day 4) and 53,9% (as of day 7) compared with the
pretreatment level. In patients with severe ischemic strokes, the
inclusion of the combination of NPC Nel caused a statistically
significant decrease in serum NSE levels after 3 days and 6 days
of treatment by 46,1 and 56,5 %, respectively (p<0,01). The
effectiveness of the combination of conventional treatment with
NPC Nel in terms of reducing the serum level of NSE was 1,3-
2,0 times higher (p<0,05) than conventional treatment.



Table 1. Serum NSE content in healthy subjects and patients with
ischemic strokes of varying severity (M+m).

Patient groups n NSE, ng/ml

1  Healthy individuals 25 0,652+0,043

) Ischemlc stroke of moderate 45 4,60+0,10%
severity

3 Ischemic stroke of severe 45 7.2340,16%#
degree

Notes:

1. *-significance of differences (p<0,05) relative to healthy individuals.
2. # - significance of differences (p<0,05) in relation to patients with
moderate ischemic stroke.

Table 2. Serum NSE content in patients with ischemic strokes of

varying severity during treatment (M+xm; n=15).

NSE, ng/ml

Duration of Patient groups

Conventional Conventional

the stud i
udy tChOel;;entwna' therapy + NPC  therapy + NPC
py Nel Ne2

Ischemic stroke of moderate severity
Before 4,56+0,17 4,60+0,18 4,63+0,15
treatment
After 3 days 3.6040,21* 2,7140,20%# 2,06+0,18*#&
of treatment
After 6 days 2.80+0,19* 2,1240,21%# 1,54+0,14*#&
of treatment
Ischemic stroke of severe degree
Before 7,15+0,27 7,24+0,31 7,30+0,28
treatment
After 3 days 4,95:0,24* 3,90+0,18%# 3,08+0,14*#&
of treatment
After 6 days 4,03+0,19% 3,15+0,16%# 2,28+0,18*#&
of treatment
Notes:

1. * - significance of differences (p<0.05) relative to the pretreatment
index.

2. # - significance of differences (p<0.05) compared to the group of

patients receiving conventional therapy.

3. & - significance of differences (p<0.05) compared to the group of

patients who received conventional therapy combined with NPC Nel.

Table 3. Serum S100 protein content in healthy subjects and patients
with ischemic strokes of varying severity (M+m).

Patient groups n S100 protein, ng/ml
1 | Healthy individuals 25 0,876+0,051
) Ischemlc stroke of moderate 45 4,6240,18*
severity
3 lschemlc stroke of severe 45 6.66+0,18%#
severity
Notes:

1. * - significance of differences (p<0.05) relative to healthy subjects.
2. # - significance of differences (p<0.05) in relation to patients with
moderate ischemic stroke.

The use of NPC Ne2 showed the highest efficacy in reducing
serum NSE levels in moderate and severe ischemic stroke.
In the group of patients with moderate ischemic strokes, the
use of conventional therapy in combination with NPK #2 is
associated with a significant reduction in serum NSE levels by
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55.5% (as of day 4) and 66.7% (as of day 7) compared with the
pretreatment level. Under these treatment conditions, in patients
with severe ischemic strokes, the decrease in serum NSE levels
on days 4 and 7 of treatment was 57.8 and 68.8 %, respectively
(p<0.01). The effectiveness of the inclusion of NPC Ne2 in the
pharmacotherapy of ischemic stroke in terms of the degree
of reduction of serum NSE levels was 1.6-2.6 times (p<0.01)
higher than conventional treatment and 1.2-1.4 times (p<0.05)
higher than conventional treatment combined with the use of
NPC Nel.

In patients with ischemic strokes, along with neurodestruction,
activation of neuroglioproliferation processes is recorded, as
evidenced by an increase in the serum content of S100 protein
(Table 3).

In healthy subjects, the serum S100 protein level was low, with
a median value of 0.900 (95% CI 0.489-1.241) ng/mL, and an
interquartile range of P,-P__ 0 0.669-1.077 ng/mL.

In moderate ischemic stroke, a significant increase in the
mean serum S100 protein content by 5.3 times (p<0.001) was
recorded compared with healthy subjects: the median value was
4.53 (95% CI 2.82-6.51) ng/mL, and the interquartile range
P,-P_. was 3.65-5.59 ng/mL.

In patients with severe ischemic strokes, the serum level of
S100 protein was maximal: the median value was 6.75 (95% CI
4.64-8.63) ng/mL, and the interquartile range P,.-P_. was 5.66-
7.63 ng/mL. On average, the level of S100 protein in the blood
serum was 7.6 times (p<0.001) higher than in healthy subjects
and 1.44 times (p<0.01) higher than in patients with moderate
ischemic strokes.

Table 4. Serum S100 protein content in patients with ischemic strokes
of varying severity during treatment (Mxm; n=15).
S100 protein, ng/ml

Duration of Patient groups

the study Conventional Conventional - Conventional

o therapy + NPC therapy + NPC
erapy Nel Ne2

Ischemic stroke of moderate severity

Before 4,62+0,29 4,58+0,31 4,65+0,34

treatment

After 3 days 3.8540,23* 3,1240,20%# 2,54+0,15*#&

of treatment

After 6 days 3.010,19* 2,40+£0,17# 1,92+0,16*#&

of treatment

Ischemic stroke of severe degree

Before 6,58+0,29 6,67+0,32 6,72+0,35

treatment

After 3 days 5.16+0,19* 4,204£0,21%# 3,57+0,15*#&

of treatment

After 6 days 43740 ,22% 3,56+0,17*# 2,82+0,18*#&

of treatment

Notes:

1. * - significance of differences (p<0.05) relative to the pretreatment
index.

2. # - significance of differences (p<0.05) compared to the group of
patients receiving conventional therapy.

3. & - significance of differences (p<0.05) compared to the group of
patients who received conventional therapy combined with NPC Nol.



Different types of pharmacotherapy for ischemic strokes
differed in their ability to correct the serum level of S100 protein
(Table4). The lowest efficacy in correcting neuroglioproliferative
processes was recorded when using only conventional therapy.
In the group of patients with moderate ischemic stroke, the use
of conventional therapy for 3 and 6 days caused a significant
decrease in the level of S100 protein in the blood serum by
16.7 and 21.8% (p<0.05), respectively, compared with the
pretreatment level. Under these conditions of therapy in the
group of patients with severe ischemic stroke, the decrease in
the level of S100 protein in the blood serum on days 4 and 7 was
21.6 and 33.6 %, respectively (p<0.01).

The use of NPC Nel in the treatment of ischemic strokes
significantly increased the effectiveness of correction of
neuroglioproliferative processes. Thus, in the group of patients
with moderate ischemic stroke, the inclusion of the combination
of NPC Nel in conventional therapy was accompanied by a
significant decrease in the level of S100 protein in the blood
serum on days 4 and 7, respectively, by 31.8 and 47.6% (p<0.01)
compared with the pretreatment level.

In patients with severe ischemic strokes, the use of
pharmacotherapy, which included NPC Nel, caused a decrease
in the level of S100 protein in the blood serum on days 4 and
7, respectively, by 36.1 and 46.6 % (p<0.01). The inclusion
of the combination of NPC Nel in the treatment regimen for
ischemic strokes was 1.4-2.2 times (p<0.05) higher than
conventional therapy in terms of the effectiveness of correction
of neuroglioproliferative processes.

The use of NPC Ne2 in the pharmacotherapy of ischemic
strokes most effectively corrected neuroglioproliferative
processes. Under these conditions, in patients with moderate
ischemic stroke, a statistically significant decrease in the level
of S100 protein in the blood serum on days 4 and 7, respectively,
by 45.4 and 58.7% (p<0.01) was observed compared with the
pretreatment level. In patients with severe ischemic strokes, the
decrease in serum S100 protein level at day 4 and 7 was 46.9
and 58.0%, respectively (p<0.01). The use of NPC No2 in the
treatment of ischemic strokes in terms of the effectiveness of
correction of neuroglioproliferative processes was 1.7-2.7 times
(p<0.01) higher than conventional therapy, and 1.2-1.4 times
(p<0.05) higher than treatment with NPC Nel.

Conclusion.

Thus, the study demonstrates that the inclusion of NPC No2
(group 3) in the conventional treatment regimen showed the
highest efficacy in correcting the processes of neurodegeneration
and neuroglioproliferation (according to the dynamics of serum
levels of NSE and S100 protein) in patients with moderate
to severe ischemic stroke (p<0.01). In patients with severe
ischemic strokes, the use of pharmacotherapy, which included
NPC Nel, caused a decrease in the level of S100 protein in
the blood serum on days 4 and 7, respectively, by 36.1 and
46.6 % (p<0.01). The inclusion of the combination of NPC
Ne 1 in the treatment regimen for ischemic strokes was 1.4-
2.2 times (p<0.05) higher than conventional therapy in terms
of the effectiveness of correction of neuroglioproliferative
processes.
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PE3IOME

BJIUSIHUE UCCJEJOBATEJIbLCKUX KOMBUHALIMIA
HEWPOIIPOTEKTOPOB HA YPOBEHb BEJKA S
100 U NSE B CBIPOBATKE KPOBU BOJIBHBIX HA
WIIEMMWYECKUI HHCYJIBT CPEAHEN U TSDKEJION
CTEIIEHU

KAPUMYJ/IUH P.®

Nmemuuecknit  mosroBoir  wmHCynsT (UMW) — 310
pa3pyluTeNnpHas HEBPOIOTHYECKAsl MATOJIOTUS, CBS3aHHAS C
OTPOMHOI KOMOPOHTHOCTBIO 1 CMEPTHOCTBIO.

[TyreM mpenBapUTETHFHOTO SKCIEPUMEHTAIBHOTO CKPUHUHTA
M0 TOKA3aTeNI0 JIETATBHOCTH PA3JUYHBIX [0 MEXaHU3MY
nerictBus  nepedponporekTopoB: Edaravone, Cerebrolysin,
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Choline alfoscerate, Citicoline, Mexidol ObuTH OmpemETCHEBI
HauOonee 3(h(heKTUBHBIC KOMOMHAIINN TIepEOPOIIPOTEKTOPOB C
MOCTEAYIOIINM UX CKPUHHHTOM 3 ()EKTHBHOCTH B KITMHUYECKUX
YCIIOBUSIX IO TIOKa3areisiM HeHPOHCHEIM(HUKH. U3 OCHOBHBIX
OMOXMMHUYECKMX MapKepoB MOPaKEHHsI TOJIOBHOTO MO3Ta NpH
OCTPOM HMIIIEMUYECKOM HHCYIIBTE

Paznnunble kOMOMHAIMKM HEHPONIPOTEKTOPOB, ONpEIEIICHHBIE
Kak Haubonee dS(PQPEKTUBHBIE TPH OKCIEPUMEHTAIHHOM
CKPUHMHIE, OTIMYAIUCh IO CHOCOOHOCTH KOPPEKTHPOBATh
CBIBOPOTOYHEIH ypoBeHb Oenka S100 u NSE npu ummemirdeckom
WHCYJIBTE B KIIMHUYECKUX YCIOBHSX.

Hanmensbrmas 3 peKTHBHOCTD KOpPEKINU
HelpormonposudepaTuBHBIX MPOIeccoB OblIa 3ahUKCHPOBaHA
NP HWCIIONB30BAaHUM TOJNIBKO TpaauiuoHHoi Ttepamuu (TT),
KOTOpas onpezessiack cornacHo [Iprkazy MunzapaBa YkpauHsl
01 03.08.2012 Ne 602, 6e3 mpuMeHeHuns HelponpoTeKTopoB. B To
BpeMsl KaK MCIIOJIb30BaHWE HEHPONPOTEKTOPHOI KOMOMHAIMH/
xommiekca (HIIK) (uepeOponusuH + OUTHKOIMH) B JIEYEHUN
UIIEMHYECKHX HWHCYJIBTOB TO 3(GQEKTUBHOCTH KOPPEKIHH
HelpormonpoaudepaTuBHBIX MPOIECCOB IMpeBbIaio B 1,7-
2,7 paza (p<0,01) TpagunmonHyo Tepanuto, a Takxe B 1,2 -1,4
pasza (p<0,05) — medeHune, KOTOPOE BKIIFOYATIO HUCIOIH30BAHHE
HEHPONPOTEKTOPHOH  KOMOWMHAIMM —  LepeOpoNu3uH  +
MEKCHIOII.

KiroueBsble c10Ba: nieMu4ecKuii ”HCYIBT, HEUPOIIPOTEKTOP,
Helipocnenuduyeckas eHomnasa, oenox S100.
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