Medical
Research

Journal

COGNITIVE IMPAIRMENT IN CHRONIC CEREBRAL ISCHEMIA AND
THE POTENTIAL OF NEUROPROTECTIVE PEPTIDE-BASED THERAPY

Bozorova Shahrizoda Jahongir qgizi

Medical student, Faculty of Pediatrics, Samarkand State Medical University
Ergashev Sukhrob Sayidovich

PhD, Department of Neurology, Samarkand State Medical University

Abstract.

Background. Chronic cerebral ischemia (CCI) is one of the leading causes of vascular cognitive
impairment, resulting in progressive decline in cognitive functions, reduced quality of life, and
increased risk of vascular dementia. Moderate cognitive impairment represents a clinically
significant stage characterized by partial reversibility of neuronal dysfunction.
Objective. To evaluate cognitive impairment in patients with stage 11 chronic cerebral ischemia and
to assess the effects of peptide-based neuroprotective therapy with Cortexin on cognitive outcomes.
Materials and Methods. Twenty patients with stage Il CCI and moderate cognitive impairment
were enrolled. Diagnosis was based on A.L. Fedin’s classification and neuroimaging findings
(CT/MRI). Cognitive functions were assessed using the MMSE and MoCA scales. In addition to
standard therapy, patients received Cortexin 10 mg intramuscularly twice daily for 10 days.
Results. Cognitive improvement was observed following therapy, with more pronounced effects in
younger patients. Cortexin demonstrated good tolerability and no significant adverse events.
Conclusions. Cortexin may be considered an effective and safe component of kommuiekcroit therapy
for cognitive impairment associated with chronic cerebral ischemia, particularly at early stages of
cognitive decline.

Keywords: chronic cerebral ischemia, cognitive impairment, vascular cognitive disorders,
Cortexin, neuroprotection.
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AHHOTAIUA.
AKTyaJIbHOCTB. XpOHUYECKAs UIIeMHUs TOJI0BHOTO Mo3ra (XWUI'M) sBnsieTcss OqHOU U3 BEIyIIUX
MPUYMH Pa3BUTHS KOTHUTHBHBIX HAPYLIEHHN COCYAMCTOTO TE€HE3a, MPUBOIAIIMX K CHHKEHUIO
Ka4yeCTBa >KU3HM, COLMAJIBHOW [€3aJalTallid U IPOrPECCUPOBAHUIO COCYAUCTOM JIEMEHLUH.
OcoOblii KTMHUYECKUN HHTEPEC MPEACTABIAET CTaAUs YMEPEHHBIX KOTHUTUBHBIX PACCTPONCTB, IPH
KOTOPOM  COXpaHseTCs  MOTEHIHUaldbHas  OOpaTUMOCTh  HEUPOHATBHOW  IUCHYHKIUU.
Heab nccnenoBanus. 3yuntb 0coOEHHOCTH KOTHUTUBHBIX HapylieHuil y nauuenToB ¢ XUI'™M 11
CTaJM{ U OLICHUTh BJIUSHUE HEMPONENTUIHOTO MpernapaTa KOPTEKCUH Ha JUHAMUKY KOTHUTHUBHBIX
byHKIHIi npu KypCOBOM MPUMEHEHUH.
Marepuansl u Meroabl. B uccinenosanue BkitoueHbl 20 manuentoB ¢ XUI'M Il cragum u
YMEPEHHBIMM KOTHUTHBHBIMHM paccTpoiicTBaMu. JlMarHo3 yCTaHaBIMBAJICA Ha OCHOBaHUU
knuHudeckor knaccudukamun AWM. ®demuna u manHeix KT/MPT. KorHuTtuBHBIA cTaryc
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oLieHUBAJICS ¢ ucronb3oBanreM mkat MMSE u MoCA. Ha ¢one crangapTHOH Tepanuu nanieHTsl
MOJy4YaJid KOPTEKCHH B 03¢ 10 Mr ABaKabl B CYTKM BHYTPUMBIINIEYHO B TeueHue 10 mgHEH.
PesyabTaThl. YCTaHOBIEHO JOCTOBEPHOE YIIyYIEHHE KOTHUTHUBHBIX IIOKa3aTesel Iocie Kypca
Tepanuy, 0ojee BhIpaXKEHHOE Y MAllMEHTOB MIIAJIIEro Bo3pacrta. [Ipenapar npoaeMoHCTpUpoOBai
XOPOIIYI0 TEPEeHOCHMOCTh W OTCYTCTBHE KJIMHHYECKH 3HAYMMBIX MMOOOYHBIX 3(deKTos.
BoiBoabl. Koprekcun sBnsercs 3(Q(GeKTUBHbIM M 0€30MACHBIM KOMIIOHEHTOM KOMILJIEKCHON
Tepanuy KOTHUTUBHBIX HAPYIICHUN MPU XPOHMYECKON MIIEMHUH TOJIOBHOTO MO3ra, OCOOCHHO Ha
PaHHHUX 3Tanax KOrHUTUBHOTO AeduuuTa.

KiroueBble cioBa: XpoHHUYECKass HIIEMHsI TOJIOBHOTO MO3ra, KOTHUTUBHBIE HapyLIEHUS,
COCYJIUCTasl KOTHUTUBHAS JUC(YHKIUS, KOPTEKCUH, HEHPOIPOTEKIIHS.
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Annotatsiya.

Dolzarbligi. Surunkali miya ishemiyasi (SMI) tomirli kelib chigishga ega kognitiv buzilishlarning
asosiy sabablaridan biri bo‘lib, u agliy faoliyatning pasayishi, hayot sifati yomonlashuvi va
vaskulyar demensiya rivojlanishi bilan kechadi. O‘rtacha darajadagi kognitiv buzilishlar bosqichi
klinik jihatdan muhim bo‘lib, bu davrda neyronal funksiyalarning qisman qaytuvchanligi saglanadi.
Tadgigot magsadi. SMI II bosqichli bemorlarda kognitiv buzilishlarni o‘rganish va koprexcun
preparatining kognitiv funksiyalar dinamikasiga ta’sirini baholash.
Material va usullar. Tadqiqotga SMI II bosqichli va o‘rtacha kognitiv buzilishlari bo‘lgan 20 nafar
bemor kiritildi. Tashxis A.L. Fedin tasnifi va KT/MRT ma’lumotlari asosida qo‘yildi. Kognitiv holat
MMSE va MoCA shkalalari yordamida baholandi. Asosiy terapiya fonida bemorlarga koprekcun
10 mg dan kuniga ikki mahal mushak ichiga 10 kun davomida yuborildi.
Natijalar. Davolashdan so‘ng kognitiv ko‘rsatkichlarning yaxshilanishi kuzatildi, aynigsa yosh
bemorlarda yaqqolroq namoyon bo‘ldi. Preparat yaxshi o‘zlashtirildi va nojo‘ya ta’sirlar
aniglanmadi.

Xulosa. Koprekcun surunkali miya ishemiyasida kognitiv buzilishlarni kompleks davolashda
samarali va xavfsiz dori vositasi hisoblanadi.

Kalit so‘zlar: surunkali miya ishemiyasi, kognitiv buzilishlar, tomirli kognitiv disfunktsiya,
koprekcun, neyroproteksiya.

Introduction. Chronic cerebral ischemia (CCl), also referred to in the post-Soviet
neurological tradition as discirculatory encephalopathy, remains one of the most prevalent and
socially significant neurological syndromes in middle-aged and elderly populations. It represents a
progressive cerebrovascular disorder caused by long-standing insufficiency of cerebral blood flow,
leading to diffuse and multifocal ischemic damage of the brain parenchyma. The clinical importance
of CCI lies not only in its high prevalence but also in its role as a major etiological substrate for
ischemic stroke, vascular dementia, and persistent neurological disability [1,2]. Among the wide
spectrum of clinical manifestations of CCI, cognitive impairment occupies a central position.
Cognitive disorders in chronic cerebral ischemia range from mild cognitive impairment to severe
vascular dementia and often precede overt focal neurological deficits. These impairments typically
affect attention, executive functions, processing speed, memory, and visuospatial abilities, reflecting
the predominant involvement of subcortical-frontal circuits and diffuse white matter pathology
[3,4]. Importantly, cognitive decline in CCI is frequently underestimated in routine clinical practice,



especially in patients without a history of stroke, despite its substantial impact on quality of life,
social functioning, and treatment adherence.

From a pathophysiological standpoint, cognitive impairment in CCI results from a complex

interaction of chronic hypoperfusion, endothelial dysfunction, blood-brain barrier disruption,
neuroinflammation, oxidative stress, mitochondrial dysfunction, and progressive neuronal apoptosis
[5]. Structural neuroimaging studies consistently demonstrate leukoaraiosis, lacunar infarcts,
cortical and subcortical atrophy, and microangiopathic changes, which correlate with the severity
of cognitive deficits [6]. Functional neuroimaging further reveals impaired connectivity within
large-scale cognitive networks, particularly the default mode and executive control networks [7].
Given the multifactorial mechanisms underlying cognitive impairment in CCI, therapeutic strategies
aimed solely at correcting systemic hemodynamic factors are often insufficient. Modern
neurological practice increasingly emphasizes the need for pathogenetically grounded
neuroprotective and neurometabolic interventions capable of modulating neuronal survival,
synaptic plasticity, and neurotrophic support [8]. In this context, peptide-based neuroprotectors have
attracted considerable interest.
Cortexin is a complex of low-molecular-weight polypeptides derived from the cerebral cortex of
cattle, capable of crossing the blood—brain barrier and exerting multimodal effects on the central
nervous system. Experimental and clinical studies indicate that Cortexin demonstrates
neuroprotective, antioxidant, antihypoxic, neurometabolic, and neurotrophic properties [9,10]. The
drug modulates the balance of excitatory and inhibitory neurotransmitters, stabilizes neuronal
membranes, reduces glutamate-induced excitotoxicity, and enhances the expression of neurotrophic
factors, including brain-derived neurotrophic factor (BDNF) [11]. Despite the long-standing use of
Cortexin in neurological practice across Eastern Europe and Central Asia, questions remain
regarding the optimal dosing regimens, duration of therapy, and its specific impact on cognitive
domains in patients with different stages of chronic cerebral ischemia. Of particular interest is the
potential benefit of repeated or long-term course therapy in patients with moderate cognitive
impairment, a stage at which therapeutic interventions may still significantly alter the trajectory of
cognitive decline. The present study was conducted at the Department of Neurology of Samarkand
State Medical University and aimed to investigate the characteristics of cognitive impairment in
patients with stage Il chronic cerebral ischemia and to assess the effects of Cortexin administered
as part of long-term course-based neuroprotective therapy on cognitive outcomes.

Aim of the Study. The aim of this study was to evaluate cognitive impairment in patients
with stage Il chronic cerebral ischemia and to analyze the influence of Cortexin on cognitive
functions when administered at a dose of 10 mg twice daily intramuscularly for 10 days, in
combination with standard therapy, with repeated courses during follow-up.

Materials and Methods. A prospective observational clinical study was conducted at the
Department of Neurology, Samarkand State Medical University. The study protocol was developed
in accordance with institutional clinical research standards and conformed to the principles of the
Declaration of Helsinki. All patients provided informed consent prior to participation. The study
included 20 patients diagnosed with stage Il chronic cerebral ischemia accompanied by moderate
cognitive impairment. The cohort consisted of 5 men (25%) and 15 women (75%). The mean age
of the patients was 62.4 years. Diagnosis of chronic cerebral ischemia was established based on the
clinical classification proposed by A.l. Fedin (2016), taking into account clinical presentation,
neurological examination findings, and neuroimaging data obtained from computed tomography
and magnetic resonance imaging of the brain [12]. All patients demonstrated neuroimaging signs
consistent with chronic cerebrovascular pathology, including diffuse white matter changes,
periventricular leukoaraiosis, lacunar post-ischemic lesions, and cortical-subcortical atrophy of
varying severity. Patients with a history of acute stroke within the previous six months,
neurodegenerative diseases, severe psychiatric disorders, or decompensated somatic pathology were
excluded from the study.

The majority of patients had multiple vascular risk factors. Arterial hypertension was present
in most cases, often in combination with cerebral atherosclerosis and metabolic disorders. In 25%
of patients, a history of vertebrobasilar insufficiency was documented. Another 25% of patients
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demonstrated a combination of arterial hypertension, atherosclerosis, and diabetes mellitus. In 50%
of cases, arterial hypertension coexisted with cerebral atherosclerosis without diabetes.

Table 1. Baseline Clinical Characteristics of Patients with Chronic Cerebral Ischemia (n = 20)

62.4
5/15
75%
75%
25%
25%

Combined vascular risk factors {02

Cognitive functions were assessed using standardized neuropsychological tools widely
applied in clinical neurology. The Mini-Mental State Examination (MMSE) and the Montreal
Cognitive Assessment (MoCA) were administered at baseline and during follow-up visits. Moderate
cognitive impairment was defined as MMSE scores below 25 and MoCA scores below 24, in
accordance with accepted diagnostic thresholds [13,14]. Neuropsychological testing focused on
global cognitive status as well as domains typically affected in vascular cognitive impairment,
including attention, executive functioning, memory, and visuospatial abilities. All assessments were
performed by trained neurologists to ensure consistency.

All patients received standard therapy for chronic cerebral ischemia according to current
medical and economic standards of care. This included antihypertensive therapy, antiplatelet agents,
lipid-lowering drugs, and metabolic support as indicated. In addition to baseline therapy, patients
received Cortexin at a dose of 10 mg intramuscularly twice daily (morning and midday) for 10
consecutive days. The drug was administered as part of a course-based neuroprotective regimen.
Patients were monitored for adverse events throughout the treatment period and during follow-up.
Given the exploratory nature of the study and the limited sample size, statistical analysis focused on
descriptive statistics and comparative evaluation of cognitive scores before and after treatment.
Changes in MMSE and MoCA scores were analyzed in relation to age groups to assess age-
dependent treatment effects.

Results. At baseline, all patients demonstrated moderate cognitive impairment. MMSE
scores ranged below 25, while MoCA scores were consistently below 24. Cognitive deficits were
most pronounced in domains of attention, executive control, and short-term memory, consistent
with subcortical-frontal dysfunction characteristic of chronic cerebral ischemia. Following the first
course of Cortexin therapy administered in combination with standard treatment, a positive trend in
cognitive performance was observed in the majority of patients. Improvement was evident as early
as the first scheduled follow-up visit. Patients younger than 50 years demonstrated more pronounced
cognitive improvement compared to older patients. In this subgroup, MMSE scores increased to
26-27 points, while MoCA scores reached 24 points. In patients older than 50 years, improvement
was present but less marked, with MMSE scores reaching approximately 25 points and MoCA
scores increasing to 23 points.

Table 2. Dynamics of Cognitive Scores After Cortexin Therapy
(post- MoCA

<24
~25 <24 23

These findings suggest that cognitive impairment at earlier stages and in younger patients
demonstrates greater reversibility and responsiveness to neuroprotective therapy. Cortexin was well
tolerated by all patients. No allergic reactions, clinically significant adverse effects, or exacerbation
of concomitant somatic diseases were recorded. General clinical status remained stable throughout
the treatment and follow-up periods.



Discussion. The results of this study confirm the high prevalence and clinical significance
of cognitive impairment in patients with stage Il chronic cerebral ischemia. Even in the absence of
overt dementia, moderate cognitive deficits substantially affect daily functioning and represent a
critical therapeutic target. The observed improvement in cognitive scores following Cortexin
therapy may be explained by the drug’s multimodal mechanism of action. By enhancing neuronal
metabolism, reducing oxidative stress, and modulating neurotrophic signaling pathways, Cortexin
appears to improve synaptic efficiency and functional connectivity within cognitive networks
[9,11]. The greater therapeutic response observed in younger patients and at earlier stages of
cognitive decline supports the concept of a “therapeutic window” during which neuroprotective
interventions are most effective [15]. Our findings are consistent with previously published data
indicating the beneficial effects of peptide neuroprotectors in vascular cognitive impairment [16].
However, the present study emphasizes the importance of course-based therapy and integration with
standard vascular risk management. Limitations of the study include the small sample size and the
absence of a control group, which restricts the generalizability of the results. Nevertheless, the
consistency of cognitive improvement and the favorable safety profile warrant further investigation
in larger, controlled trials.

Conclusions. Cognitive impairment represents a core clinical manifestation of chronic
cerebral ischemia and requires early identification and targeted therapy. The use of Cortexin as part
of kommiekcHoi Teparnuu in patients with stage 11 chronic cerebral ischemia at a dose of 10 mg
twice daily intramuscularly for 10 days demonstrates a positive effect on cognitive dynamics,
particularly in patients at earlier stages of impairment. The drug is well tolerated and can be
recommended as a component of pathogenetically oriented treatment strategies aimed at slowing
cognitive decline and improving quality of life.
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