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Abstract. Ischemic stroke remains one of the leading causes of disability and mortality.
In a study of 287 patients, it was shown that the recovery of functional abilities depends not
only on clinical factors but also on social conditions. In the early period, pronounced
neurological deficits and multiple cognitive impairments were observed. Changes in
hemostasis, elevated levels of inflammatory markers (sICAM-1, MPO, sE-selectin), and
increased platelet adhesion were identified, which increased the risk of recurrence. The use of
a combination of acetylsalicylic acid and clopidogrel reduced the risk of recurrent stroke, while
the addition of TMS and choline alphoscerate increased rehabilitation effectiveness by 1.5
times. Secondary prevention includes correction of risk factors and lifestyle modification.
Objective: Optimization of outpatient rehabilitation after ischemic stroke through the
assessment of clinical-biochemical changes and blood parameters at different stages of
recovery. Materials and Methods. The study was conducted in 216 patients during the
recovery period after atherothrombotic and lacunar stroke of mild and moderate severity. To
assess inflammatory processes associated with endothelial dysfunction, levels of MPO, sICAM-
1, and sE-selectin were measured. Rehabilitation included individualized application of TMS
and alfoscerate to correct cognitive impairments and prevent recurrence. Results.
Neurological deficits were assessed using the NIHSS scale, and adaptation was evaluated using
the Barthel Index, where the 3rd subgroup showed 1.5-fold higher scores (p<0.01). Cognitive
impairments predominated: in young patients, ACE-R scores increased (81.3—90.9), in middle-
aged patients scores decreased (79.6—72.3), and in elderly patients the decline was more
pronounced (70.7—67.1). A unilateral increase in MCA blood flow was observed. In the 3rd
subgroup, sICAM-1, MPO, and sE-selectin levels initially decreased, but in the decompensation
phase increased: in the 1st group by 1.5 times, in the 3rd group by 2.3 times (p<0.001). The
highest sICAM-1 values were recorded in the comparative group. Conclusions. In both early
and late recovery periods, functional recovery was 1.5 times higher (p<0.05), although no
association with hemostasis was found. The main risk factors for recurrent stroke were type 2
diabetes mellitus, grade 3 arterial hypertension, metabolic syndrome, endothelial dysfunction,
and increased platelet adhesion. In 32.1% of patients, platelet activity persisted despite ASA,
while combination with clopidogrel reduced the risk by 1.5 times (p<0.05). Platelet adhesion
was elevated in 66% in the early phase, 56% in the late phase, and 71% in recurrent stroke,
requiring individualized antiplatelet therapy. TMS and choline alfoscerate increased
rehabilitation effectiveness by 1.5 times, while prevention included risk factor correction and
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lifestyle modification.
Keywords. MPO, sICAM-1, sE-selectin, TMS, stroke.
Pe3iome: UileMHU4YecKHU HHCYJIBT MPO/I0JKAET OCTABATHCA OJJHOU U3 BeAYUIUX IPUYHH

HWHBaJIMAU3dIUKN KW CMEPTHOCTH. B I/ICCJIeiiOBaHI/II/I 287 MalJMEHTOB IIO0OKAa3aHO, 4YTO
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BOCCTaHOBJIeHHME (QYHKIMOHAJNbHBIX CIIOCOOHOCTENH 3aBUCUT HE TOJIBKO OT KJIWHHUYECKUX
$aKTOpOB, HO M OT COLMA/IbHBIX yCJA0BUU. B paHHHE CpPOKM HaOJIIOAAJICS BbIpaXKeHHbIN
HEBPOJIOTUYECKUH e PUIIUT U MHOKECTBEHHbIE KOTHUTUBHbIE HApylleHUs. bl BbIsIBJIEHbI
M3MeHeHUs reMOoCTa3a, MOBbIllIEHUE YPOBHS BOCNaIUTeAbHbIX MapképoB (sICAM-1, MPO, sE-
selectin) W aareaud TPOMOOLMTOB, YTO YBEJWUYMBAJO PUCK penuauBa. [IpuMmeHeHue
KOMOMWHAIMU aLETUJICATUIMIOBON KUCAOThl U KJIOMUJAOTPEssl CHUXKAJI0 BeEPOSITHOCTh
INOBTOPHOIO MHCY/JbTa, a Job6aBieHne TMC u xosuH-aabdocTepaTa YBeJUYUBAJIO
sddekTuUBHOCTD peabunutayuu B 1,5 pasa. BropuuyHas npoduiakTuka npejroJiaraer
Koppekinui ¢GaKTOpOB puCKa U H3MeHeHHMe o6pasa xu3Hu. Les; OntuMusanus
aMOy/1IaTOPHOW peabuJIUTALMU N10C/I€e UIIeMUYEeCKOTO MHCYJIbTA C UCI0Jb30BaHUEM OLlEHKHU
KJIMHUKO-OMOXHUMHUYECKHX UW3MEHeHUH ¢ T[oKas3aTesied KpOBM Ha pa3HbIX IJTamax
BOCCTAHOBJIeHUs MaTtepuabl U MeTOAbl; VccienoBaHue npoBeeHO y 216 MaluueHTOB B
BOCCTAaHOBUTEJIbHbIM MNepuoJ MOocjJe aTepOTPOMOOTHYECKOTO M JIAaKYHAapPHOTO HWHCYJbTa
JIETKOWU W cpeAHed TsKeCTU. /JlJiS OLEeHKM BOCHAJUTEJbHbIX MNPOLIECCOB, CBSI3aHHBIX C
3HJAOTeNUaANbHOU AuchyHKuuel, onpenensaucb ypoBHU MPO, sICAM-1 u sE-cesnekTuHa.
PeabuauTauus BKJIIOYaJsa WH/MBU/IyaJIM3MPOBAHHOE npuMeHeHUue TMC U
asibPakCcoJMHICTEpPATA /Ji1 KOPPEKIMHM KOTHUTHBHBIX HapylleHUW W NpoPUIaKTHUKU
penuauBa. PesyabraTbl. [lo mkane NIHSS oneHuBasach BbIpaKeHHOCTb JAedULUTA, IO
BapTesn — ypoBeHb ajilanTalyu, KOTOpbIM y 3-i noArpynnsl 6611 B 1,5 pasa Boiuie (p<0,01).
[Ipu MHCY/IbTE NpeobJiaZiaid KOTHUTHBHbIE HapyuleHUs: y MoJioAbix o ACE-R oTmevascs
poct 6as10B (81,3—-90,9), y cpesiHero Bo3pacta — cHukeHue (79,6—72,3), y OKUIbIX — ellé
6osiee BbIpakeHHoe (70,7—67,1). BoisiBjieHO oJHOCTOpOHHee TmoBbilieHHe BKA. ¥V 3-i1
noarpynmbsl ypoBHU SICAM-1, MPO u sE-selectin mepBoHaya/ibHO CHMXKaJUChb, HO B ¢da3ze
JleKoMIleHCcalliu Bo3pacTaiu: B 1-i rpynne — B 1,5 paza, B 3-i1 — B 2,3 pasa (p<0,001).
Haub6osbmne 3HaueHus1 SICAM-1 oTMeudeHbl B CPaBHUTENIbHOU rpynine. 3aKJAK04YeHus. AHa/Iu3
noKasajJ, 4YTO B paHHeM U [O3/JHEM BOCCTAHOBUTEJbHBIX IepuoJiaX YpPOBEHb
$YHKIMOHA/IbHOTO BOCCTAHOBJIeHHs ObL1 Bbille B 1,5 pasa (p<0,05), ojHako cBSI3U C
reMoCTa3oM He BbisiBJieHO. OCHOBHbIe GaKTOPbl pHUCKa MOBTOPHOTro UHCybTa: C/| 2 Tumna, AT
3 cTeneHu, MeTabOJHWYECKHMU CHHJAPOM, 3HJOTeJualbHasd AUCPYHKLWSA U TNOBbIIIEHHAsA
aaresus TpoM6bonuToB. Y 32,1% coxpaHsanack TpoMbouuUTapHasd akTUBHOCTb Ha poHe ACK,
TOr/Jla KaK KOMOWHAIMs C KJIOMUAOTPesioM CHUXajsla puck B 1,5 pasza (p<0,05). [loBeiieHue
ajiresuu TPOMOOLMUTOB OTMe4yeHO y 66% B paHHeM, 56% — B mno3gHeM U 71% — npu
INOBTOPHOM WHCY/JIbTE, 4YTO TpebyeT WHAVMBUAYAJbHON aHTUArpPeraHTHOMW TepamuH.
[Ipumenenune TMC u xonuH-anbdocTepaTa NoBbiaN0 3GPEeKTUBHOCTb peabuauTauuu B 1,5
pasa, a npoduIaKTUKa BK/IOYa/Ia KOPPEKIMI0O paKTOPOB pucKa U 06pa3a »KU3HHU.

Kiouessle ci1oBa. MPO, sICAM-1 u sE-cenektrHa, TMC, HHCYJIBT.

Pe3rome. NilieMUK UHCYJIbT Xa/IM XaM HOTUPOHJIMK Ba yJIUM cababJiapujiaH 6upu
cupaTtyupa ycTyBop axaMmuarra 3ra. 287 Hadap 6eMopHM KaMmpab oJiraH TaJKUKOT/Aa
KypcaTuauuunya, GyHKIIMOHAA KOOWUIMATJAPHUHI THUKJIAHUIIU $aKaT KJIMHUK OMUJLIapra
aMac, 6aJKM MXKTUMOUM LIApT-1IapoUT/Iapra XaM OOFJIUK. JpTa AaBpJa KOHJIM HEBPOJIOTUK
AedUIUT Ba Kyl QYHKLUUSAJIN KOTHUTHUB Oy3uaulLIap KysaTuaau. ['emocrasza ysrapuuiiap,
sydFaanui MapkepJsapu (sICAM-1, MPO, sE-selectin) Ba TpoMOOIUTIAPHUHT aJir€3UsICU
Jlapa>KaCUHUHT OLIUIIY aHUKJaHAH, Oy 3ca pequguB XaBOUHU KYyTaUTUPAU. ALleTUJICaTULUII
KMCJIOTA Ba KJOMUAOTPeJ] KOMOWHAUUSCMHU KyJJall TaKpPOPUM MHCYJbT XaBPUHU
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kamauTupau, TMC Ba xoMH-aibdocTepaT KYMIUAUIIN 3ca peabuauTalus caMapalopJAMruHU
1,5 6apaBapra oumupau. UKKUHYM Japakaiud NpodUIaKTUKA OMUJIJIADUHU TYFpUJall Ba
TYpMyIl Tap3UHU Y3rapTUPHUIIHU ¥3 Uuura oaaju. Makcaa: UiieMUK UHCYAbT/AaH KEUUHTU
aMOyJiaTOp peabUIMTAlMSIHU TypJid AaBpJapfa KJIMHUKO-OMOXWUMUK Yy3rapuijiap Ba KOH
KYpCaTKU4JIapMHUA 6axoJ/ialll OpKaJu ONTUMM3alys Kujaull. MaTepuas Ba MeTOAJap.
TagKUKOT aTepOTPOMOOTHK Ba JIaKyHApP UHCYJbTAAH KEMMHTM THUKJIAHUII JaBpuja GyaraH
€HrUJ Ba ypTa OFUpPJMKIAru 216 6eMopja yTKas3uaAu. IJHAOTeNUN AUCHYHKLUACU OGUIAH
OOF/IMK, SIJUIMFJAHUII >KapaéHJapuHU 6axosam yyyH MPO, sICAM-1 Ba sE-selectin
Japaxaiapu AHUKJIAH[H. PeabunuTtanus WHAUBUAYAT paBuI A TMC Ba
a/ibPaKCOJNMHICTEPAT KYJJIalll OPKAIM KOTHUTUB OY3U/IMIIJIADHU TY3aTHII Ba peLUAUBHUHT
OJIJUHU osiviira Kapatuagud. Hatvxkamap. NIHSS wmkanacu 6yiindya HeBpPOJIOTUK AepULIMT,
BapTes mkasacu 6yiuya 3ca afjantanusa 6axosaHjy; 3-noArpynna 6emMopaapyaa ajanTanus
Japaxkacu 1,5 maprta wokopu 6yVaau (p<0,01). UHcyabTAaa kyn OGYHKUUSAIA KOTHUTHB
oysusuuiap ycryH keaau: éuwiapga ACE-R 6annapu ycau (81,3—90,9), ypra éumtapaa
nacaviuim kKysatuagua (79,6—72,3), KkekcajiapAa 3ca fHaAa Ky4yJd Hacaluil KAl 3TUIAAU
(70,7-67,1). bup Tomonsiama BKA ycumu anukaangu. 3-noarpynmnaza siCAM-1, MPO Ba sE-
selectin GouutaHFuyZi@a Macaiau, aMMo JAekoMmmeHcanus ¢asacupaa: 1-moxarpymmaga 1,5
MapTara, 3-mojrpynmnaja sca 2,3 maprara kytapuiagu (p<0,001). Iur wxkopu sICAM-1
JlapaXkajlapy KUEcUH rypyxJa Ky3aTuaau. XyJocaaap. Uik Ba Ked THUKJAHHUIL JlaBpJapujia
dyHKIMOHAN TUKAaHUII 1,5 MapTa wokKopu 6yaau (p<0,05), 1eKuH reMocTa3 KypcaTKu4aapu
6uJ1aH OOFIMKJIUK TONUIMaAU. KaiTasaHyBYU HHCYJIbT XaBOUHUHT aCOCUU OMUJLIApU: 2-TYP
KaHAJIM JAuabeT, 3-00CKWY apTepyal TUINEpPTOHMUS, MeTabOJMK CUHAPOM, 3HJAOTENUU
JUCOYHKIMSACH Ba TPOMOOUUT ajaresusiciHUHr omumd. 32,1% 6emopaa ACK donuzga
TPOMOGOLUT $aoIUTU cakiaaHu6 Koagu, ACK + kinonugorpes kombruHanuscu 3ca xaBduu 1,5
MapTa kamautupau (p<0,05). TpombouuT aaresusicu 66% — uik, 56% — ked faBpgaBa 71%
— KaWTaJlaHyBYM HWHCYJbTAA HOKOpPH OY/aIMO, UHAMBHUAYyaA/] aHTHUArperaHT Tepanus
3apypauruHu kypcatgd. TMC Ba XosMH-anbpocTepar peabuidTanysa caMapajopauruau 1,5
MapTa OIIMpPpAH, IPoPUIAKTHKA 3Ca XaBP OMUJIJIAPU Ba TYPMYyLI TAP3UHU TY3aTUIIHHU Y3 UUUTa
OJI .

KasuT cy3aap: MPO, sICAM-1, sE-selectin, TMC, UHCYJ/IBT.

Introduction: Acute cerebral circulatory disorders remain one of the leading causes of death
and disability, second only to cardiovascular diseases. According to WHO, about 15 million
people experience a stroke every year.: 11% of them die in the first year, 18% experience a
second stroke, and 12-14% develop cognitive impairments leading to disability. Between 2000
and 2016, mortality from chronic cerebral circulatory disorders increased by 42%, and from
stroke — by 19%.

Stroke is accompanied by severe neurological and cognitive disorders that significantly impair
the quality of life. The effectiveness of rehabilitation is determined not only by the clinical
condition, but also by the level of psychosocial adaptation of the patient. At the same time,
standard rehabilitation programs solve this problem only partially. The consequences of a
stroke affect not only the patient himself, but also his family, requiring significant physical and
emotional efforts to care for patients with impaired motor function.
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The aim of the study: was to optimize outpatient rehabilitation of patients after ischemic
stroke, taking into account clinical and biochemical changes and the dynamics of laboratory
blood parameters at various stages of recovery.

Materials and methods: The study included 287 patients with ischemic stroke who were
admitted to the Department of Emergency Neurology of the Bukhara branch of the Russian
National Research Center and were observed on an outpatient basis. The main group consisted
of 216 patients (average age 61.5 + 2.8 years; men — 52.7%, women — 47.3%), who were
divided into three subgroups depending on the time elapsed after the stroke: 1-3 months (n =
72), 3-6 months (n = 81) and 6-12 months (n = 63The comparison group consisted of 71
patients with recurrent stroke, and the control group consisted of 48 healthy volunteers.
According to the WHO classification (2021), participants were divided into age categories:
young (18-44 years old), middle-aged (45-59 years old) and elderly (60-74 years old). The main
group was dominated by elderly patients (48.6%), while in the comparison group 12.9% were
young, 50% were middle—aged and 37.1% were elderly. Elderly patients were not included in
the study.

Results: During clinical and biochemical blood analysis in patients with ischemic stroke on an
outpatient basis, risk factors for neurological disorders, as well as features of the clinical,
neurological and psycho-emotional state, were studied. Hemiparesis was the most common
subjective symptom in all groups. Speech disorders (aphasia, dysarthria), cognitive disorders,
hemianopia, nystagmus, hypesthesia of half of the face, nasopharyngeal asymmetry, dysphagia,
tongue deviation, hemihypesthesia, anisoreflexia, pathological and oral automatic reflexes,
static and dynamic ataxia, headache, dizziness, tinnitus and sleep were significantly more
common in the main group (p < 0.001).

In the post-ischemic period, the dynamics of neurological symptoms according to the NIHSS
scale was observed. In the 1st subgroup, moderate disorders were 1.5 times more common than
mild or pronounced changes (p < 0.01). In the 2nd subgroup, the average violations prevailed
with an excess of 3.5 times over the expressed ones (p < 0.001). In the 3rd subgroup, the degree
of neurological deficit was the greatest, on average exceeding the pronounced changes by 3.8
times (p < 0.001) (Fig. 1). In the main group, the average NIHSS deficit was 11.09 + 0.1 points.
According to the NIHSS scale, the severity of the deficiency depended on the duration of the
stroke, according to Barthel, the level of adaptation. In the 3rd subgroup, adaptation was 1.5
times higher than in the 1st and 2nd (p<0.01).

In ischemic stroke, multifunctional cognitive disorders prevailed. According to the ACE-R scale,
young patients showed an increase in scores: 81.3 in the comparison group, 83.3 in the 1stn/A
group, 86.8 in the 2nd, and 90.9 in the 3rd. In the middle age, the indicators were lower: 79.6;
75.1; 79.0 and 72.3, respectively. The most pronounced decrease was found in elderly patients:
70.7; 78.8; 70.4 and 67.1 (Tab6.1. 1).

Table 1

Assessment of cognitive functions on the modified Addenbrooke's scale (in points)

Young age (18-44)
Cognitive domains Stan | Comparative | The main group
dard | group (n=71) | The main | group The main
group (n=71) group
Attention 18 15,2+0,2 14,2+0,2 15,5+0,2 15,9+0,3
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Memory 26 21,1+0,3 21,3%0,3 22,2+0,3 23,2+0,4*
The speed of verball )= 11y 5.016  |12,66017 |129:02 | 131£0,2*
associations
Speech 26 21,4+0,3 21,8+0,3 22,3%0,3 24,6£0,4*
Visual-space functions 116119 1,017 | 1342018 |139:02 | 14,1£02*
Total 100 | 81,3+1,14 83,3x1,16 | 86,8+1,07 |90,9+1,4*
Average age (45-59)
Cognitive domains Stan | Comparative | The main group
dard | group (n=71) | 1-n/group | 2- /group | 3-n/group
(n=72) (n=81) (n=63)
Attention 18 13,1+0,2 13,2+0,2 13,5+0,17 | 13,9+0,22
Memory 26 20,3+0,3 21,6%0,3 22,6%0,3 22,9+0,36
Th f 1
e speed of werbal |, = 159,017 11,4:0,15 | 12,5£0,15 | 13,10,2
associations
Speech 26 17,9+0,24 18,3£0,25 | 19,1+0,2 19,2+0,3
Visual-space functions 16 12,4+0,17 10,6+0,14 11,3+0,13 11,8+0,2
Total 100 | 79,6%1,1 75,1+1,0 79+0,9 72,3+1,14*
The elderly (60-74)
Cognitive domains Stan | Comparative | The main group E*
dard | group (n=71) | 1-n/group | 2- /group | 3-n/group §
(n=72) (n=81) (n=63) =
Attention 18 13,2+0,2 13,1+0,2 14,7£0,18 | 11,2+0,2* :
Memory 26 19,1+0,3 21,2+0,3 18,2+0,22 | 17,1+0,3* 3
-
The  speed of verbal | ;) 195013 11,1:0.15 |9,840,12 | 9,520,1 @
associations —
Speech 26 17,3+£0,24 21,1+0,3 18,9+0,23 | 19,0+0,3 \g
Visual-space functions 16 11,3+0,15 12,3+0,2 11,1+0,13 10,3+0,2 =
-
Total 100 | 70,7+1,0 78,8+1.09 | 70,4+0.8 67,1+£1.06* §
Note: significant relative to the comparative group (*- p<0.05) D_ﬁ
3
According to Table 1, cognitive deficits in the main group of patients significantly differed =
from the comparison group, as well as differed between age categories. There was a tendency E

to improve cognitive functions with increasing age and duration of the post-stroke period.

Motor aphasia in patients of the 1st subgroup was 1.5 times more common than alexia in other

groups (p<0.01). In the 3rd subgroup, agraphy was combined with acalculia, the frequency of

which was 2 times higher (p<0.05). Speech disorders varied significantly: in the 1st subgroup,
up to 60% of patients had aphasia and dysarthria, in the 2nd - from 30 to 50%, in the 3rd - 15-
30%. Patients in the 3rd subgroup showed significant improvement in NIHSS, Barthel index,

and ACE-R scores compared with the 1st and 2nd subgroups (p<0.05).

»
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Significant correlations with concomitant pathology were found in the main and
comparative groups: the presence of comorbid diseases increased the risk of recurrent stroke
and coronary heart disease. The state of the hemostasis system in stroke depended on the
volume of brain damage, premorbid coagulopathies, and concomitant pathology. Coagulogram
analysis showed significant differences in antithrombin III activity: increased activity of the
hemostatic system was observed in the 1st subgroup. The predominance of hypercoagulation
was considered as a marker of ongoing ischemia and an increased risk of its recurrence. In the
comparison group, signs of hypercoagulation were 2.5 times more common than in the main
group (p<0.05), which is explained by repeated stroke and the need for inpatient treatment.
The most pronounced changes in hemostasis towards hypercoagulation were observed in
atherothrombotic stroke — 1.5 times more often than in lacunar stroke (p<0.05).

In lacunar stroke, milder and more localized coagulation changes were observed, which
were quickly compensated by the activation of compensatory mechanisms. Statistically
significant differences between lacunar and atherothrombotic strokes were revealed by the
prothrombin index and blood clotting time. The analysis of inflammatory parameters showed
an increase in the level of C-reactive protein and fibrinogen, which confirms the active
involvement of inflammatory processes in the pathogenesis of ischemic stroke (Table 2).
Table 2
Average rates of inflammatory symptoms in patients depending on the course of
ischemic stroke

Markers of inflammation The main group Comparative
group (n=71)

1-n/group | 2- /group 3-n/group
(n=72) (n=81) (n=63)

White blood cells 4-9 x 10°/1.
Monocytes, 3-10%

Lymphocytes, %

Rod-shaped neutrophils, 1-4%

Segmented neutrophils, 40-70% | 73,0+1,01* | 52,0+£0,6** | 61,75+0,9 65,92+0,92

C-reactive protein, 5 mg/L. gacha| 10,88+0,1 10,3+0,1 8,09+ 0,1* 10,88+0,15

Fibrinogen, 2-4 g/l 467+0,17 |41x04 3,74+0,06* | 4,67+0,06

Note: significant in relation to the comparative group (*- p<0,05, **-p<0,01)

The main group had lower levels of total cholesterol, LDL and atherogenicity coefficient
compared to the comparison group. Patients in the comparison group had elevated LDL
(3.73+0.05 mmol/l1), hypercholesterolemia (5.34+0.11 mmol/l) and atherogenicity coefficient
(3.69+0.05), which indicates a more pronounced dyslipidemia compared with the main group
(Table 3).

Table 3
Average values of lipidogram parameters in patients with ischemic stroke
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1-n/group | 2- /group 3-n/group | group (n=71)
(n=72) (n=81) (n=63)
Total cholesterol, mmol/l 5.2| 6,4+0.08 5,2+0.06* 4,92+0.07 6,7+0.09
mmol/l
LDL, 3.0 mmol/l gacha 3,53%0,04 | 3,33+0,11 2,86%0,21* | 3,73+0,05
HDL, 1.0-1.5 mmol/1 1,14+0,35 1,19+0,35 1,33+0,36* | 1,04+0,01
Total triglyceridyl, 0.4-1.7| 1,61+0,72 1,13+0,72 0,98+1,10* | 1,72+0,02
mmol/L
Coefficient of atherogenicity 3,69+0,04 | 3,08+0,14 2,93+0,21* | 3,9+0,0.5

Premicalization:- significant in relation to the comparative group (*- p<0,05)

When assessing vascular inflammation, an increase in the level of myeloperoxidase was noted
in all groups, which indicates the persistence of oxidative stress. In the comparison group, the
concentrations of sICAM-1, MPO, and sE-selectin were 1.5 times higher than in the 3rd
subgroup (p<0.05), (Table 4).

Table 4

Indications for the use of intracellular adhesion markers in patients who have
undergone Al

Prescription of Al The main group Comparative
1-n/group 2- /group 3-n/group group (n=71)
(n=72) (n=81) (n=63)

sISAM-1, 150-450 ng/ml 557,0 £7,7 531,0 +6.5* | 498 +7,9** 587,0 £8,2

MPO, 0-469 ng/ml 547,3 £7,6 531,7 +6,5* | 487,8+6,01** | 577,2+8,1

sE-selectin, 58-70 ng/ml 152,8+2,1* 131,0+£1,6* | 114,0+1,8** 167,3+2,4

Decrease: significant relative to the comparative group (*- <0.05, **-
p<0.01)

Elevated levels of myeloperoxidase (MPO) reflect neutrophil activation, increased endothelial
dysfunction, hypercoagulation, and progression of atherothrombosis. In the 1st subgroup,
during the compensation period, a decrease in the concentrations of sICAM-1, MPO and sE-
selectin was observed, whereas in the decompensation phase, their growth acquired a
pathological character. The ACA analysis revealed a unilateral increase: in patients of the 3rd
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subgroup, the values decreased in the early stages, but in the decompensation phase, the levels
of sICAM-1 increased 1.5-2.3 times (p<0.001). In the comparison group, the concentration of
sICAM-1 was significantly higher.

High levels of sICAM-1, MPO, and sE-selectin correlated with the severity of neurological
deficits on the NIHSS scale and decreased functionality on the Barthel index, indicating a
pronounced activity of inflammation and brain damage. Vascular blood flow analysis most

\

often revealed stenosis of the right internal carotid artery, less often — stenosis of the right and

left common carotid arteries.
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The effectiveness of rehabilitation was assessed using TMS and choline alfosterate (OGr-1) and
standard therapy (OGr-2). With comparable baseline values (2-3 points), significant positive
dynamics was noted at the outpatient stage. According to the Barthel index, mobility increased
in all groups, while the increase in OGp-1 (+3.3%; p<0.01) was more significant than in OGp-2
(+2.7%; p>0.05).

In patients with different duration of stroke, rehabilitation using TMS and choline-
alphaesterate showed a more pronounced positive effect than standard treatment (OGr-2,
p<0.05). In the OGp-1 group, there was a significant improvement in cognitive functions on the
ACE-R scale compared to the control indicators.

In patients who had suffered a stroke, according to the Barthel scale, the indicators increased
from 69.9£0.86 to 89.3+0.7 (p<0.001). In OGr-1, sICAM-1 levels decreased from 557.9+0.1 to
479.7+0.09 ng/ml, sE-selectin from 152.8+0.05 to 114.1+0.03 ng/ml, MPO from 547.3%0.7 to
472.3 ng/ml. In OGr-2: sICAM-1 from 531.9+0.1 to 479.1+0.09 ng/ml, sE-selectin from
131+0.04 to 111+0.03 ng/ml, MPO from 531.7£0.5 to 472.3 ng/ml. In the 3rd subgroup: sSICAM-
1 from 498.7+0.1 to 467.9£0.1 ng/ml, sE-selectin from 114+0.03 to 90+0.02 ng/ml, MPO from
505.3+0.8 t0 470.3+0.9 ng/ml. A decrease in biomarkers indicated the effectiveness of therapy
and a decrease in platelet activity and hemostasis. In the comparison group, the effect was 1.5
times lower, reflecting the presence of chronic inflammation.

In OGr-2, sICAM-1 levels decreased from 567.2+0.2 to 538.1+0.1 ng/ml, sE-selectin from
151.9£0.05 to 139.5+0.05 ng/ml, MPO from 558.8+0.7 to 521.7+0.7 ng/ml. This reflected the
hyperactivity of platelets and hemostasis before treatment and the lower effectiveness of
rehabilitation compared to OGp-1.

Elevated levels of myeloperoxidase (MPO) reflect neutrophil activation, increased endothelial
dysfunction, hypercoagulation, and progression of atherothrombosis. In the 1st subgroup,
during the compensation period, a decrease in the concentrations of sICAM-1, MPO and sE-
selectin was observed, whereas in the decompensation phase their growth assumed a
pathological character. In patients of the 3rd subgroup, the values of sSICAM-1 decreased in the
early stages, but during decompensation they increased 1.5-2.3 times (p<0.001), while in the
comparison group the concentrations of SICAM-1 were significantly higher.

High levels of sICAM-1, MPO, and sE-selectin correlated with the severity of neurological
deficits on the NIHSS scale and decreased functional activity on the Barthel index, indicating a
pronounced inflammatory process and brain damage. Most often, vascular blood flow analysis
revealed stenosis of the right internal carotid artery, less often — stenosis of the right and left
common carotid arteries.

The effectiveness of rehabilitation was assessed using TMS and choline alfosterate (OGr-1) and
standard therapy (OGr-2). With comparable baseline values (2-3 points), significant positive
dynamics was observed at the outpatient stage. Mobility according to the Barthel index
increased in all groups, while the increase in OGp-1 (+3.3%; p<0.01) was more significant than
in OGp-2 (+2.7%; p>0.05).
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