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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.



GEORGIAN MEDICAL NEWS
No 9 (342) 2023

Ruslan Karimulin, Semenenko Andrey Igorevich. 
EFFECT OF INVESTIGATIONAL COMBINATIONS OF NEUROPROTECTANTS ON THE LEVEL OF S 100 AND NSE PROTEIN IN 
THE BLOOD SERUM OF PATIENTS WITH MODERATE AND SEVERE ISCHEMIC STROKE…….........………………………………6-10

Yurii Soroka, Solomiia Kramar, Zoriana Smahlii, Tetyana Lyebyedyeva, Yuliana Kvasha, Iryna Andriichuk, Zoia Nebesna, Nataliya Lisnychuk. 
NANOPARTICLES AND COLORECTAL CANCER: CAN THE USE OF METAL NANOPARTICLE COMPOSITIONS AFFECT 
OXIDATIVE STRESS MARKERS AND COLON HISTOLOGICAL CHANGES UNDER DMH-INDUCED CARCINOGENESIS......….11-20

Geetika Patel M, Uzma Noor Shah, Aditi Jane, Samir Sapcota, Anurag Verma, Shiv Shankar. 
UNDERSTANDING THE LONG-TERM INTERPLAY BETWEEN GLUCOCORTICOIDS, PARATHYROID HORMONE LEVELS, AND 
OSTEOPOROSIS IN PATIENTS……………………………………………………………..............................................................................21-25

Georgi Tchernev, Lozev I, Ivanov L. 
MORPHEAFORM BCC OF ALA NASI: A SUCCESSFUL DERMATOSURGICAL APPROACH BY TRANSPOSITION FLAP FROM THE 
ADJACENT AREA. CONTAMINATION OF VENLAFAXINE, BISOPROLOL AND OLANZAPINE WITH NITROSAMINES/NDSRIS: 
THE MOST LIKELY CAUSE OF SKIN CANCER DEVELOPMENT AND PROGRESSION..............................................................……..26-29

Ashish Chander, Sanjeev Verma, Devanshu Patel J, Roopashree, Dimple, Dilip Kumar Pati. 
THE CORNEAL ENDOTHELIUM IN OCULAR SURFACE DISEASE AND GLAUCOMA: MECHANISMS OF DYSFUNCTION AND 
TREATMENT STRATEGIES………………………………………………………….................................................................……………..30-35

Tinatin Gibradze, Tina Kituashvili, Mariana Lomidze. 
COMPARATIVE ANALYSIS OF THE EFFICACIES OF BOTULINOTOXIN A THERAPY AND FRACTIONAL RADIO-FREQUENCY-
LIFTING IN THE TREATMENT OF PRIMARY HYPERHYDROSIS………................................................................................…………..36-41

Muataz Lafta Jabbar, Majed A Mohammad, Ali Malik Tiryag. 
CHANGES IN MALE REPRODUCTIVE HORMONES IN PATIENTS WITH COVID-19……...........................................………………..42-46

Georgi Tchernev. 
NITROSOGENESIS, ANTIDEPRESSANTS AND THE SERTRALIN INDUCED NEVUS ASSOCIATED CUTANEOUS MELANOMA: 
THE NDMA/ NNK (NDSRIS) CONTAMINATION AS MOST POTENT MELANOMA INDUCTORS: ALEA IACTA EST...............…..47-53

Ibrahim Rudhani, Naim Morina, Lirim Spahiu, Gresa Elezi, Ahmet Avdulahu, Aderim Avdullahu, Mimoza Berbatovci-Ukimeraj. 
CARDIORENAL SYNDROME AND COVID-19…………...........................………………………………………………………………….54-57

Khaldoon S. Alhadad, H. N. K. AL-Salman. 
CHROMATOGRAPHIC SPECTROPHOTOMETRIC DETERMINATION USING REVERSE PHASE HPLC TECHNIQUE FOR 
MESALAZINE OR MESALAMINE (MESA)……………………................................................................…………………………………58-65

Suray W. Madeeh, Saad S. Gasgoos. 
EVALUATION OF DENTAL CHANGES AFTER MINI-IMPLANT ASSISTED RAPID MAXILLARY EXPANSION IN YOUNG ADULTS: 
CBCT STUDY………………………………………………….............................................................…………………………………….….66-73

Georgi Tchernev. 
NITROSOGENESIS LESSONS FROM DERMATOLOGISTS-NITROSAMINES/ NDSRIS CONTAMINATION OF THE 
POLIMEDICATION IN POLIMORBID PATIENTS AS THE MOST POWERFUL SKIN CANCER INDUCTOR: DOUBLE HATCHET 
FLAP FOR SCC OF THE SCALP OCCURRING DURING TREATMENT WITH VALSARTAN/ HYDROCHLOROTHIAZIDE AND 
LERCANIDIPINE…………………………..............................................................................................................…………………………..74-79

Abetova A.A, Raspopova N.I, Yessimov N.В, Prilutskaya M.V, Cherchenko N.N, Kachiyeva Z.S. 
CLINICAL AND GENETIC FEATURES OF PERSONALIZED ANTIPSYCHOTIC THERAPY OF PATIENTS WITH PARANOID 
SCHIZOPHRENIA OF THE KAZAKH ETHNIC GROUP IN THE REPUBLIC OF KAZAKHSTAN..............……………………………..80-90

Thamir F. Alkhiat, Abdulkareem Z. Al-Musawi, Mohammed Sanna Al-Shukoor, Adel Makki Alyasiri. 
THE OUTCOME OF PULSELESS PINK HAND FOLLOWING CLOSED SUPRACONDYLAR FRACTURE HUMERUS IN 
PEDIATRICS……………………………………………………………………………………………….........................................……….91-100

Malathi H, Dhananjoy L, AnupamaNanasaheb Tarekar, Krishana Kumar Sharma, Deepak Mewara, Devanshu J. Patel. 
NEUROPLASTICITY AND BRAIN STIMULATION: DEVELOPING INTERVENTIONS TO PROMOTE RECOVERY FROM STROKE 
AND TRAUMATIC BRAIN INJURY………..............................................................................……………………………………………101-107

K.A. Ivantsov, V.G. Lim, I.V. Kukes, K.S. Ternovoy, O.V. Khripunova. 
FATIGUE IN PATIENTS WITH LONG COVID…....................……………………………………………………………………………108-112

Abdulhakim Mussema, Dawit Admasu, Solomon Gebre Bawore, Ritbano Ahmed Abdo, Abdurezak Mohammed Seid. 
BACTERIAL PROFILE, ANTIMICROBIAL RESISTANCE, AND FACTORS ASSOCIATED WITH URINARY TRACT INFECTION 
AMONG PREGNANT WOMEN AT HOSANNA TOWN HEALTH FACILITIES, CENTRAL ETHIOPIA......…………………………113-121

Tamara Tregub, Marianna Lytvynenko, Vitalii Kukushkin, Chebotarova Svitlana, Nina Oliynyk, Olga Gulbs, Rozana Nazaryan, Marianna 
Lytvynenko. 
PHARMACOLOGY OF POST-TRAUMATIC STRESS DISORDER…………………..............................………………………………..122-124



Ketevan Akhobadze, Nino Chkhaberidze, Nato Pitskhelauri, Maia Kereselidze, Nino Chikhladze, Nino Grdzelidze, Madalina Adina Coman, 
Diana Dulf, Corinne Peek-Asa. 
EPIDEMIOLOGICAL STUDY OF INJURIES IN THE EMERGENCY DEPARTMENT OF THE UNIVERSITY HOSPITAL OF 
GEORGIA……………………………………………………………………........................................…………………………………….125-129

Krutikova А.D, Krutikova Е.І, Petrushanko Т.О, Boichenko О.М, Moshel Т.М, Ivanytskyi I.O. 
COMPARISON OF THE IMPACT OF ANTISEPTIC AGENTS ON GARDNERELLA VAGINALIS AND ATOPOBIUM VAGINAE 
DETECTED IN THE ORAL CAVITY OF WOMEN WITH BACTERIAL VAGINOSIS.....................……………………………………130-132

Yogesh Verma, Himanshu Sachdeva, Sunishtha Kalra, Praveen Kumar, Govind Singh. 
UNVEILING THE COMPLEX ROLE OF NF-ΚB IN ALZHEIMER’S DISEASE: INSIGHTS INTO BRAIN INFLAMMATION AND 
POTENTIAL THERAPEUTIC TARGETS……………………………………………....................................................................………..133-141

Valentyna Chorna, Maksym Rybinskyi, Lyudmyla Hudzevych, Kyrylo Savichan, Liliya Hmel, Anatolii Shevchuk. 
PSYCHOLOGICAL/PSYCHIATRIC CARE SERVICES IN UKRAINE DUE TO THE CONSEQUENCES OF FULL-SCALE WAR…
..................................………………………………………………………………………………………………………………………….142-148

Georgi Tchernev. 
NITROSAMINES IN COMMONLY PRESCRIBED ANTIHYPERTENSIVES AND THE (UN)CONTROLLED DRUG-INDUCED SKIN 
CANCER: SIMULTANEOUS DEVELOPMENT OF CUTANEOUS MELANOMA AND MULTIPLE BCC AFTER CONCOMITANT 
ADMINISTRATION OF BISOPROLOL AND FUROSEMIDE................................................................………………………………….149-151

Georgi Tchernev. 
NITROSAMINE CONTAMINATION WITHIN CARDIAC MULTIMEDICATION - SARTANS (VALSARTAN), CALCIUM CHANNEL 
BLOCKERS (AMLODIPINE AND NIFEDIPINE), AND ANTIARRHYTHMICS (PROPAFENONE) AS A SIGNIFICANT FACTOR IN 
THE DEVELOPMENT AND PROGRESSION OF MULTIPLE KERATINOCYTIC CANCERS: ADVANCEMENT ROTATION FLAP FOR 
KERATOACANTHOMA OF THE UPPER LIP AND UNDERMINING SURGERY FOR BCC OF THE SHOULDER AS AN OPTIMAL 
DERMATOSURGICAL APPROACH……………………………………………..................………………………………………………152-155

Minashvili A, Rekhviashvili A, Lomtatidze G, Tsverava M. 
INFLUENCE OF ESSENTIAL HYPERTENSION ON RIGHT VENTRICULAR MORPHOLOGY AND FUNCTION..………………..156-162



GEORGIAN MEDICAL NEWS
No 9 (342) 2023

© GMN 6

EFFECT OF INVESTIGATIONAL COMBINATIONS OF NEUROPROTECTANTS ON 
THE LEVEL OF S 100 AND NSE PROTEIN IN THE BLOOD SERUM OF PATIENTS WITH 

MODERATE AND SEVERE ISCHEMIC STROKE
Ruslan Karimulin, Semenenko Andrey Igorevich.

National Pirogov Memorial Medical University Vinnytsya, Vinnytsya, Ukraine.

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 
№ 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 

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 β, 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. 
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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) № 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 №1 
(NPC №1) - (moderate ischemic stroke + CT + NPC №1) - 15 
people

4. Patients with moderate ischemic stroke who received 
conventional therapy and a complex of neuroprotectants №2 
(NPC №2) - (moderate ischemic stroke + CT + NPC №2) - 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 №1 
(NPC №1) - (severe ischemic stroke + CT + NPC №1) - 15 
people

7. Patients with severe ischemic stroke who received 
conventional therapy and a complex of neuroprotectants №2 ( 
NPC №2) - (severe stroke + CT + NPC №2) - 15 people

Neuroprotective complexes (NPCs) were studied: NPC №1 
(cerebrolysin + mexidol) and NPC №2 (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 

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 №049/15 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 Р25-Р75 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 Р25-Р75 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 Р25-Р75  
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 №1 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 №1 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 №1 in terms of reducing the serum level of NSE was 1,3-
2,0 times higher (p<0,05) than conventional treatment.
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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 №2 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 №1.

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 P25-P75 of 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 
P25-P75 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 P25-P75 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.

Patient groups n NSE, ng/ml
1 Healthy individuals 25 0,652±0,043

2 Ischemic stroke of moderate 
severity 45 4,60±0,10*

3 Ischemic stroke of severe 
degree 45 7,23±0,16*#

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

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.

Duration of 
the study	

NSE,  ng/ml
Patient groups

Conventional 
therapy

Conventional 
therapy + NPC 
№1

Conventional 
therapy + NPС 
№2

Ischemic stroke of moderate severity
Before 
treatment 4,56±0,17 4,60±0,18 4,63±0,15

After 3 days 
of treatment 3,60±0,21* 2,71±0,20*# 2,06±0,18*#&

After 6 days 
of treatment 2,80±0,19* 2,12±0,21*# 1,54±0,14*#&

Ischemic stroke of severe degree
Before 
treatment 7,15±0,27 7,24±0,31 7,30±0,28

After 3 days 
of treatment 4,95±0,24* 3,90±0,18*# 3,08±0,14*#&

After 6 days 
of treatment 4,03±0,19* 3,15±0,16*# 2,28±0,18*#&

Table 2. Serum NSE content in patients with ischemic strokes of 
varying severity during treatment (M±m; n=15).

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 №1.

Patient groups n S100 protein, ng/ml
1 Healthy individuals 25 0,876±0,051

2 Ischemic stroke of moderate 
severity 45 4,62±0,18*

3 Ischemic stroke of severe 
severity 45 6,66±0,18*#

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

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 №2 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 

Duration of 
the study

S100 protein, ng/ml
Patient groups

Conventional 
therapy

Conventional 
therapy + NPC 
№1	

Conventional 
therapy + NPC 
№2

Ischemic stroke of moderate severity
Before 
treatment 4,62±0,29 4,58±0,31 4,65±0,34

After 3 days 
of treatment 3,85±0,23* 3,12±0,20*# 2,54±0,15*#&

After 6 days 
of treatment 3,01±0,19* 2,40±0,17*# 1,92±0,16*#&

Ischemic stroke of severe degree
Before 
treatment 6,58±0,29 6,67±0,32 6,72±0,35

After 3 days 
of treatment 5,16±0,19* 4,20±0,21*# 3,57±0,15*#&

After 6 days 
of treatment 4,37±0,22* 3,56±0,17*# 2,82±0,18*#&

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 №1.

Table 4. Serum S100 protein content in patients with ischemic strokes 
of varying severity during treatment (M±m; n=15).
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Different types of pharmacotherapy for ischemic strokes 
differed in their ability to correct the serum level of S100 protein 
(Table 4). 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 №1 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 №1 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 №1, 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 №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.

The use of NPC №2 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 №2 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 NPС №1.
Conclusion.

Thus, the study demonstrates that the inclusion of NPC №2 
(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 №1, 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 
№ 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.

REFERENCES
1. Johnson CO, Nguyen M, Roth GA, et al. Global, regional, 
and national burden of stroke, 1990-2016: A systematic 
analysis for the Global Burden of Disease Study 2016. Lancet 
Neurol.2019;18:439-458. 
2. Benjamin EJ, Muntner P, Alonso A, et al. Heart Disease and 
Stroke Statistics-2019 Update: A Report From the American 
Heart Association. American Heart Association Council on 
Epidemiology and Prevention Statistics Committee and Stroke 
Statistics Subcommittee. Circulation. 2019;139:56-528.
3. Platz T. Evidence-based guidelines and clinical pathways in 
stroke rehabilitation: an international perspective. Front Neurol. 
2019;10:200-208. 
4. Campbell BC, Mitchell PJ, Kleinig TJ, et al. Endovascular 
therapy for ischemic stroke with perfusion-imaging selection. 
N. Engl. J. Med. 2015;372:1009-1018.
5. M. Goyal, B.K. Menon, W.H. van Zwam, et al. Endovascular 
thrombectomy after large-vessel ischaemic stroke: A meta-
analysis of individual patient data from five randomised trials. 
Lancet. 2016;387:1723-1731. 
6. Ginsberg M.D. Neuroprotection for ischemic stroke: past, 
present, and future. Neuropharmacology. 2008;55:363-389.
7. X.L. Xue, T. Zhang, W.Y. Zhao, et al. Efficacy and safety 
comparison of DL-3-n-butylphthalide and Cerebrolysin: effects 
on neurological and behavioral outcomes in acute ischemic 
stroke. Exp Ther Med. 2016;11:2015-2020.
8. N.M. Bornstein, A. Guekht, J. Vester, et al. Safety and efficacy 
of Cerebrolysin in early post-stroke recovery: a meta-analysis of 
nine randomized clinical trials. Neurol Sci. 2018;39:629-640.
9. A. Mehta, R. Mahale, K. Buddaraju, et al. Efficacy of 
Neuroprotective Drugs in Acute Ischemic Stroke: Is It Helpful?. 
J Neurosci Rural Pract. 2019;10:576-581.
10. A. Sarraj, A.E. Hassan, S. Savitz, et al. Outcomes of 
Endovascular Thrombectomy vs Medical Management Alone in 
Patients With Large Ischemic Cores: A Secondary Analysis of 
the Optimizing Patient’s Selection for Endovascular Treatment 
in Acute Ischemic Stroke (SELECT) Study. JAMA Neurol. 
2019;76:1147-1156.
11. S. Ghosh, K.S. Das, T. Nath, et al. The effect of citicoline 
on stroke: a comparative study from the Eastern part of India. 
Neurol India. 2015;63:697-701.
12. K.M. Sinha, K.H. Anuradha, R. Juyal, et al. Edaravone 
in acute ischemic stroke, an Indian experience. Neurol Asia. 
2009;14:7-10.
13. M. Mitta, D. Goel, K.K. Bansal, et al. Edaravone - citicoline 
comparative study in acute ischemic stroke (ECCS-AIS). J 
Assoc Physicians India. 2012;60:36-38.
14. Parnetti L. Choline alphoscerate in cognitive decline and in 
acute cerebrovascular disease: an analysis of published clinical 
data. Mech Ageing Dev. 2001;122:2041-2055.
15. G. Barbagallo Sangiorgi, M. Barbagallo, M. Giordano, et 
al. Alpha-Glycerophosphocholine in the mental recovery of 
cerebral ischemic attacks. An Italian multicenter clinical trial. 
Ann N. Y. Acad Sci. 1994;717:253-269.
16. Strelnikova I.A, Svetkina AA, Androfagina OV. Efficacy 
and safety of Mexidol Forte 250 as part of long-term sequential 
therapy in patients with carotid stroke. Journal of Neurology 



10

and Psychiatry. S.S. Korsakov. 2020;120:54-58.
17. M.V. Zhuravleva, A.B. Prokofiev, V.V. Arkhipov, et al. 
Effectiveness of ethylmethylhydroxypyridine in the restorative 
treatment of stroke patients. Journal of Neurology and 
Psychiatry. S.S. Korsakov. 2020;120:92-96.
18. Wakisaka Y, T. Agoa, M. Kamouchi. Plasma S100A12 is 
associated with functional outcome after ischemic stroke: 
research for biomarkers in ischemic stroke. Journal of the 
Neurological Sciences. 2014;340:75-79.
19. Shanko Yu.G. Specific markers of brain damage (protein 
S100 and neuron-specific enolase) in severe brain injury. 
Emergency Medicine. 2013;1:40-49.

РЕЗЮМЕ
ВЛИЯНИЕ ИССЛЕДОВАТЕЛЬСКИХ КОМБИНАЦИЙ 

НЕЙРОПРОТЕКТОРОВ НА УРОВЕНЬ БЕЛКА S 
100 И NSE В СЫРОВАТКЕ КРОВИ БОЛЬНЫХ НА 
ИШЕМИЧЕСКИЙ ИНСУЛЬТ СРЕДНЕЙ И ТЯЖЕЛОЙ 
СТЕПЕНИ

КАРИМУЛИН Р.Ф
Ишемический мозговой инсульт (ИМИ) – это 

разрушительная неврологическая патология, связанная с 
огромной коморбидностью и смертностью.

Путем предварительного экспериментального скрининга 
по показателю летальности различных по механизму 
действия церебропротекторов: Edaravone, Cerebrolysin, 

Choline alfoscerate, Citicoline, Mexidol были определены 
наиболее эффективные комбинации церебропротекторов с 
последующим их скринингом эффективности в клинических 
условиях по показателям нейронспецифики. из основных 
биохимических маркеров поражения головного мозга при 
остром ишемическом инсульте

Различные комбинации нейропротекторов, определенные 
как наиболее эффективные при экспериментальном 
скрининге, отличались по способности корректировать 
сывороточный уровень белка S100 и NSE при ишемическом 
инсульте в клинических условиях.

Наименьшая эффективность коррекции 
нейроглиопролиферативных процессов была зафиксирована 
при использовании только традиционной терапии (ТТ), 
которая определялась согласно Приказу Минздрава Украины 
от 03.08.2012 № 602, без применения нейропротекторов. В то 
время как использование нейропротекторной комбинации/
комплекса (НПК) (церебролизин + цитиколин) в лечении 
ишемических инсультов по эффективности коррекции 
нейроглиопролиферативных процессов превышало в 1,7-
2,7 раза (р<0,01) традиционную терапию, а также в 1,2 -1,4 
раза (р<0,05) – лечение, которое включало использование 
нейропротекторной комбинации – церебролизин + 
мексидол.

Ключевые слова: ишемический инсульт, нейропротектор, 
нейроспецифическая енолаза, белок S100.
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