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Summary 
The article presents the results of a clinical study examination the efficacy and tolerability of the 

use of fixed phytocomposition Memostim (Ananta Medicare, United Kingdom) in patients with 
dyscirculatory encephalopathy (DE) stage II, caused by metabolic syndrome. The phytocomposition 
was given to the Substitutes in 30 patients with DE stage II with metabolic syndrome (main study 
group) within 3 months. Patients received 1 capsule 2 times a day during the first month, then 1 
capsule 1 time per day for two months. The comparison group consisted of 30 patients with DE stage 
II with a metabolic syndrome, where phytocomposition Memostim was not add to the standard 
course of therapy. Efficiency and safety of phytocomposition of the Memostim were assessed on the 
basis of clinical neurological, psychodiagnostical, biochemical, immunoenzymatic, and statistical 
methods. After three months of treatment, a significant decrease in the frequency and intensity of 
clinical and neurological manifestations of the disease was observed, and a positive dynamics in the 
neurocognitive sphere, psycho-emotional state of patients was noted. The concentration of the human 
nerve growth factor (NGF-β) increased for 67 %, which indicated the recovery of neuroplasticity. 
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Introduction 
According to the World Health Organization, the problem of cerebrovascular disease (CVD) is 

becoming the most pressing problem of clinical medicine, due to the aging of the world's population 
and increasing prevalence of CVD risk factors in the population [1]. As in other countries, this 
problem is relevant in Ukraine. Over the past 10 years, the number of patients with CVD in our 
country has doubled: currently the incidence exceeds 8,200 cases per 100,000 population, due to an 
increase in the proportion of both strokes and chronic forms of cerebral disorders. Today more than 
2.5 million people suffer from CVD of varying severity in Ukraine. Almost 100,000 new stroke 
cases occur in the country every year. In the structure of CVD, 4-5% are acute conditions, the rest – 
95-96% – chronic cerebrovascular disorders [2]. 

To define chronic cerebrovascular disorders in clinical practice in our country, the term with the 
nosological meaning "dyscirculatory encephalopathy" (DE) is used. Dyscirculatory encephalopathy 
is a slowly progressive diffuse and focal lesion of the brain due to chronic deterioration of cerebral 
circulatory disorders. Although the term originated in the 1960s, due to its clinical significance, it is 
still used today. Other similar definitions that have a syndromic or nosological content are chronic 
cerebral insufficiency, chronic cerebrovascular insufficiency, slowly progressive cerebral 
insufficiency, cerebrovascular disease, coronary heart disease, etc. In some countries, the term 
"dyscirculatory encephalopathy" is used instead of "vascular dementia", "vascular cognitive 
impairment". 

As for the International Classification of Diseases of the 10th revision (ICD-10), the diagnoses - 
analogues of DE are as follows: 167.2 - cerebral atherosclerosis, 167.4 - hypertensive 
encephalopathy, 167.9 - unspecified vascular diseases. 

Dyscirculatory encephalopathy (DE) is characterized by two qualitative features: gradual 
development in some cases (long period of clinically "hidden" course) and multifocal brain damage 
due to damage to small and large cerebral vessels (cerebral microangiopathy, macroangiopathy) [4]. 
In addition, the cause of DE can also be cardiac pathology with heart failure and decreased cerebral 
perfusion, cerebral vein lesions and others. At the same time, in a large number of patients, 



especially the elderly, cerebrovascular pathology can initiate the intensification of degenerative 
processes, more often associated with amyloid deposition [4, 5]. 

Risk factors for developing DE are the same as for stroke, and include hypertension (AH), 
atherosclerosis, diabetes mellitus, heart disease (arrhythmias, valve damage, myocardial infarction, 
etc.), negative man-made impacts, social and personal stress, harmful habits (smoking, alcohol abuse 
- more than 30 standard units per month), malnutrition, obesity, hypodynamics [6]. 

Among the risk factors of DE, much attention is paid to the metabolic syndrome (MS), the main 
components of which are the abdominal form of obesity, namely - waist circumference in men is 
more than 94 cm, in women – more than 80 cm; the presence of hypertension (blood pressure is 
higher than 140/90 mm Hg or the use of antihypertensive therapy); increase in serum triglycerides 
above 7 mmol/l; decrease in the level of high-density lipoproteins less than 1 mmol/l for men and 
less than 1.2 mmol/l for women; increase in fasting plasma glucose levels above 5.6 mmol/l or 
treatment of hyperglycemia. 

The main components of MS belong to the modified risk factors. In individuals with 2-3 
components of MS, new episodes of cerebrovascular complications during five years of follow-up 
were found in 2.5% of patients. This is more common than in patients without signs of MS. In 
individuals with 4 or more components of MS, 14.9% of patients had five years of follow-up. It is 
proved that in the presence of MS the frequency of cerebral pathology is 4 times higher than in cases 
of cardiac pathology [7, 8]. 

Due to the steady increase in the prevalence of MS over the next 20 to 30 years, according to the 
WHO, clinicians should expect a rapid increase in the prevalence of CVD in the population. 

An additional factor in the unfavorable course of CVD is a violation of carbohydrate metabolism 
and, above all, the emergence of insulin resistance, which contributes to the violation of metabolism 
in the vascular wall and the development of atherosclerotic complications [9]. 

MS is also accompanied by pronounced changes in the main macroreological characteristics - 
blood viscosity, hematocrit, fibrinogen, and the aggregation properties of blood cells as well. In 
patients with MS, compared with those without it, there is a more accelerated formation of 
erythrocyte aggregates with increased strength. Thus, MS adversely affects all parts of 
atherothrombogenic activity of the vascular wall (antiplatelet, anticoagulant, procoagulant and 
fibrinolytic), causing their discoordination at the initial stage of CVD [10]. 

A special feature of the clinical course of DE in patients with MS is the presence of neurological 
symptoms and syndromes, neurocognitive disorders (NCD) of varying severity [11, 12]. 

It has been proven that NCD in patients with MS is observed 20% more often than in the general 
population, and is associated with other manifestations of MS, primarily with the level of 
dyslipidemia, high blood pressure, degree of insulin resistance and obesity. A number of studies have 
shown that patients with MS have an increased risk of developing NCD, both pre-dementia and those 
that reach the degree of dementia [13, 14]. 

Therefore, taking into account the multifactorial pathogenesis of DE caused by MS, the treatment 
program in such patients should be comprehensive and include measures to prevent further damage 
to cerebral vessels, to improve and stabilize neurocognitive and psychoemotional functions, and to 
correct existing metabolic disorders as well [15, 16]. 

Recently, phytopreparations are widely used for the treatment of NCDs, which have a complex 
effect on all components of DE due to antioxidant, hypolipidemic, nootropic, antidepressant, 
anxiolytic and metabolic actions. They have a high level of evidence base and affect the restoration 
of impaired functions effectively [17]. 

The use of complex herbal remedies for the correction of cognitive impairment allows effective 
and long-term monitoring of the progression of dysfunction and helps to increase compliance with 
the high safety profile, good tolerability of natural ingredients and low risk of inter-drug interactions. 

This combination is presented in the modern fixed phytocomposition Memostim (by Ananta 
Medicare, UK). Polymodality of clinical effects, broad evidence base and good tolerability of 



Ginkgo Biloba and Bacopa Monier medicinal extracts are a solid basis for their combined use in 
patients with CVD in therapeutically justified doses (120 mg and 150 mg, respectively). The 
effectiveness of medicinal extracts of Ginkgo Biloba and Bacopa Monier has been proven in the 
treatment of many diseases [18]. However, their effectiveness and safety in patients with DE have 
not been studied. Therefore, the study of clinical efficacy and tolerability of the phytocomplex 
Memostim (Memostim) is very relevant and will help to improve the therapeutic strategy and 
rehabilitation of patients with DE caused by MS. 

The purpose of the study: to study the efficacy, tolerability and safety of Memostim (Ananta 
Medicare, UK) in patients with II stage DE caused by MS. 

To solve the goal and objectives of the study, an open study of the effectiveness, tolerability and 
safety of Memostim in patients with II stage DE caused by MS has been performed. 

Memostim was used in 30 patients with II stage DE caused and MS (19 women, 11 men, aged 45 
to 75 years), who formed the main group of the study. Complaints, anamnestic data, a physical 
examination, anthropometric parameters were collected in the patients. Also waist circumference 
(cm), body weight (kg) and height (m) were used to calculate body mass index. Clinical signs of MS 
were present in the examined patients of the main group. All patients of this group on the 
background of the standard course of therapy for 3 months took Memostim 1 capsule twice a day in 
the first month of the study and 1 capsule once a day for the second and third month. 

The comparison group consisted of 30 patients with II stage DE, also due to MS, to the standard 
course of therapy which was not added Memostim. General characteristics of the groups of examined 
patients are shown in table 1. 

 
Table 1. Characteristics of the examined patients in groups 
 

Parameter Main group (n=30) Comparison group (n=30) 
Men 11 16 
Women 19 14 
Age, years 52.7 ± 5.8 53.1 ± 6.2 
Body mass, kg 84.1 ± 13.9 82.9 ± 12.0 
Waist, cm 89.8 ± 8.8 84.8 ± 8.9 
Body mass index 29.9 ± 4.05 28.7 ± 1.9 
 
Thus, both groups of patients, stratified by the presence of signs of MS, were comparable in age 

and gender that allows their comparative analysis to establish certain patterns of influence of 
Memostim on the clinical manifestations of the disease and metabolic processes. 

The patients, enrolled in the clinical trial, stayed on basic antihypertensive, hypoglycemic and 
hypolipidemic therapy, but were not prescribed drugs with vasoactive, neurometric, and nootropic 
effects. All examined patients gave informed consent to conduct this study. 

The following research methods were used to solve the set goals and objectives of the study: 
clinical-neurological, psychodiagnostic, biochemical, statistical, enzyme-linked immunosorbent 
assay. Clinical trials have included detailed analysis of subjective and objective neurological 
manifestations of the disease. 

Assessment of the state of cognitive functions was performed using psychodiagnostic studies: 
Montreal Cognitive Assessment (MoSA), Frontal Assessment Battery (FAB). To assess the 

psycho-emotional state used Beck Depression Inventory and Spielberger Scale. Quality of life was 
assessed using the WHOQOL-BREF. 

Clinical laboratory studies were performed according to standard methods (general blood test, 
general urine test, biochemical blood test, coagulogram, lipid profile; determination of fasting 
glucose and insulin levels). 



To determine the effect of Memostim on some parameters of neuroplasticity, human nerve growth 
factor β-NGF was determined before and after the study. The last was determined by enzyme-linked 
immunosorbent assay using a specialized set of reagents (Beta-NGF, manufactured by Ray Biotech, 
Inc., USA). Sensitivity of the method – the minimum set dose of Beta-NGF is less than 14 pg/ml. 
Blood for the study was taken on an empty stomach, 12 hours after the last meal, in patients of the 
main group before the appointment of Memostim and at the end of a 3-month course of its use. 

According to the study design, monitoring of clinical status and key laboratory parameters was 
performed twice (at the beginning and end of the course of taking Memostim in patients of the main 
group) and after 3 months in patients of the comparison group. Control of tolerability and the 
presence of adverse events were performed during 3 months of follow-up (according to individual 
surveys and the patient's diary). 

Statistical processing of the study results was performed using standard programs of Rentium III-
500 and applications such as Excel and Statistica, which included standard methods of variation 
statistics - calculation of average values (M), standard statistical error of average values (m). Under 
the conditions of normal data distribution, the differences between the groups were determined using 
Fisher's φ-test (the probability of differences is at p <0.05). 

Carrying out a thorough clinical and neurological examination of patients in the main group and 
the comparison group made it possible to assess the clinical manifestations of II stage DE caused by 
MS, before and after the use of Memostim (Table 2). 

 
Table 2. The effect of Memostim on the dynamics of subjective symptoms in the examined 

patients of the main group 
 

Subjective  
symptoms 

Main group (n=30) Comparison group (n=30) 

φ1 φ2 Before using 
Memostim After using Memostim Basic data After 3 month of 

treatment 
abs. % abs. % abs. % abs. % 

Headache  28 93.3 18 60 26 86.6 30 100 3.281* 2.895* 

Dizziness 29 96.7 14 46.6 27 90 29 96.6 4.920* 1.070 

Tinnitus  27 90 12 40 25 83.3 26 86.6 4.371* 0.362 

Sleep 
disorders 25 83.3 10 33.3 24 80 29 96.6 4.142* 2.169* 

Fatigue 26 86.7 19 66.3 24 90 25 83.3 2.143* 0.334 

Memory 
impairment 27 90 18 60 26 86.6 30 100 2.812* 2.895* 

Note: * – φ ≥ 1.65 
 
The most pronounced and common complaints among patients of the main group were headache, 

which was reported in 28 patients (93.3%) (various nature and severity: from discomfort in the head 
to severe diffuse headache), noise, ringing in the head - in 27 patients (90%), dizziness - in 29 
patients (96.7%); decreased memory - in 27 patients (90%), decreased efficiency, attention, mood 
swings, irritability, fatigue - in 26 patients (86.7%). There were also complaints of shakiness when 
walking ("the ground goes from under your feet"), slowing of intelligence ("difficult to gather 
thoughts"), and inattention. Deterioration of general condition was accompanied by deterioration of 
sleep in 26 patients (86.7%): difficult to fall asleep, restless sleep with frequent awakenings, 
nightmares, lack of feeling of rest after sleep. 

In patients of the comparison group, the subjective manifestations did not differ from those in the 
main group (see Table 2). 

In patients of the comparison group who did not receive Memostim, there was a slight worsening 
of the subjective symptoms of DE at the end of the 3rd month. At the same time, the use of 
Memostim for 3 months in patients of the main group contributed to a significant reduction in the 



main subjective manifestations of DE. Symptoms such as headache, dizziness, tinnitus, sleep 
disturbances, fatigue, and memory impairment decreased most significantly with Memostim. 

During the objective study at the beginning of the course of treatment, diffuse organic symptoms 
in combination with focal syndromes were determined in all patients. Oculomotor disorders 
prevailed such as: convergence weakness, restriction of the view upwards, insufficiency of abductor 
nerves. Asymmetry of the facial muscles, nystagmus, impaired statics and coordination, and motor 
(varying degrees of severity), sensitive and tonic disorders have been reported. Indirect signs of 
cerebrospinal fluid hypertension have been reported: decreased corneal reflexes, soreness of the 
eyeballs when pressed, the tongue swelling with visually pronounced impressions of teeth on the 
lateral surface. 

The analysis of objective and subjective neurological symptoms allowed to distinguish the leading 
clinical syndromes in the examined patients: cephalic (93.3%), vestibulo-atactic (83.3%), 
cerebrospinal fluid (56.7%), asthenic (86.7%) and cognitive impairment syndrome (96.7%). 
Cephalgic syndrome was characterized by the severity, monotony headache, sometimes only in one 
half of the head, but more often - without a clear localization. The vestibulo-atactic syndrome was 
characterized by dizziness, shakiness when walking, which was intensified when looking at moving 
objects, and when changing body position, accompanied by impaired statics and coordination, and 
ataxia in the Romberg test. Cerebrospinal hypertension syndrome was characterized by a typical 
squeezing headache, with a feeling of pressure on the eyeballs and nausea, which led to increased 
neurological symptoms of secondary stem nature - oculomotor disorders, pyramidal signs, 
pathological reflexes, pseudobulbar disorders. Asthenic syndrome was a component of physical and 
mental fatigue. Cognitive impairment of varying severity was detected in almost all examined 
patients. In patients of the comparison group, the frequency of these syndromes did not differ from 
that in patients of the main group. 

After 3 months of using Memostim, the clinical picture in patients of the main group changed, in 
contrast to patients who did not receive phytocomplex (Table 3). 

 
Table 3. Dynamics of clinical syndromes before and after the use of phytocomplex 

Memostim in the main group and after 3 months in the comparison group 
 
 

Clinical 
syndromes 

Main group (n=30) Comparison group (n=30) 

φ1 φ2 Before using 
Memostim After using Memostim Basic data After 3 month of 

treatment 
abs. % abs. % abs. % abs. % 

Cephalgic 28 93.3 18 60 26 85.0 28 93.3 3.281* 0.872 

Vestibulo-
atactic 25 83.3 14 46.6 23 76.7 22 73.3 3.085* 0.298 

Cerebrospina
l fluid 
hypertension 

17 56.7 12 40 16 53.3 19 63.3 1.298 0.787 

Asthenic 26 86.7 10 33.3 25 83.3 24 80.0 4.504* 0.334 

Cognitive 29 96.7 20 66 27 90 26 86.7 3.345* 0.403 

Note: * – φ ≥ 1.65 
 
After the use of Memostim, the prevalence of asthenic syndrome and cognitive impairment 

syndrome has decreased most significantly. This indicates the greatest effectiveness of the 
phytocomplex in the correction of these syndromes. Less positive dynamics was observed in the 
reduction of cephalic, vestibulo-atactic and cerebrospinal fluid-hypertension syndromes. In patients 
of the comparison group the frequency of cephalic syndrome has increased at the end of treatment. 



To assess the state of cognitive functions in the examined patients, MoCA scale (Montreal 
Cognitive Assessment) was used. It is considered to be more sensitive to the detection of mild and 
moderate neurocognitive disorders. 

The obtained data of testing on MoCA scale (Table 4) have shown that in the structure of 
neurocognitive functions in patients of both the main group and the comparison group in general, 
disturbances of optical-spatial activity prevailed (3.5 ± 1.9 and 3.5 ± 2.0 points, respectively), 
random attention (4.6 ± 3.0 and 4.5 ± 2.3 points, respectively), orientation 5.4 ± 1.9 and 5.4 ± 2.1 
points), language (1.8 ± 1.0 and 1.7 ± 1.0 points) and abstract thinking (3.9 ± 1.8 and 4.0 ± 2.0 
points). 

The results of a study conducted at the end of Memostim course have shown that patients in the 
main group showed positive dynamics in the following parameters: optical-spatial activity, voluntary 
attention, memory, orientation and speech. The overall score on MoSA scale has increased by 2.7 
points and amounted to 24.5 ± 1.4 points. In patients of the comparison group, total points on MoSA 
scale after three months of treatment has not changed significantly. 

As a result of the conducted researches the corrective character of the effect of Memostim on 
NCD in patients with DE with signs of MS was established. 

 
Table 4. The results of the study of neurocognitive functions on MoSA scale in patients with 

II stage DE with MS of the main group and comparison group (in points) 
 

Scale parameter 
Main group (n=30) Comparison group (n=30) 

P1 P2 Before using 
Memostim 

After using 
Memostim Basic data After 3 month of 

treatment 
Optical-spatial 
activity (executive 
function) 

3,5 ± 1,9 3,7 ± 2,1* 3,5 ± 2,0 3,3 ± 2,1* 0,054 0,054 

Naming objects 2,4 ± 2,0 2,6 ± 2,1* 2,5 ± 1,3 2,4 ± 1,0 0,054 0,048 

Attention 4,6 ± 3,0 4,9 ± 2,8* 4,5 ± 2,3 4,3 ± 2,1* 0,058 0,051 

Speech 1,8 ± 1,0 2,0 ± 1,3* 1,7 ± 1,0 1,6 ± 0,9* 0,052 0,058 

Abstract thinking 3,9 ± 1,8 4,1 ± 2,1* 4,0 ± 2,0 3,8 ± 1,8* 0,057 0,058 

Orientation 5,4 ± 1,9 5,6 ± 2,1* 5,4 ± 2,1 5,2 ± 1,8* 0,056 0,057 

Total points 21,8 ± 7,1 22,6 ± 8,3* 21,6 ± 8,3 20,8 ± 7,6* 0,058 0,056 

Note: * – p < 0.05 
 
The "Frontal assessment battery" test was used to more accurately assess the presence of NCDs 

associated with frontal or subcortical cerebral dysfunction. The results of the assessment of the 
conceptualization function, speech rate, dynamic praxis, simple and complex choice reaction, the 
study of grasping reflexes are shown in table 5. 

After using Memostim, the overall score on the FAB scale in the main group has increased by 1.1 
points and amounted to 14.1 ± 8.6 points. For all parameters of the scale there was an increase in the 
number of points. In patients of the comparison group, the overall parameter on the FAB scale after 
three months of treatment has not changed significantly. 

 
Table 5. The structure of cognitive impairment according to the FAB scale in the examined 

patients 
 

Scale parameter 
Main group (n=30) Comparison group (n=30) 

P1 P2 Before using 
Memostim 

After using 
Memostim Basic data After 3 month of 

treatment 

Total (max 18) 13,0 ± 7,8 14,1 ± 8,6* 13,7 ± 3,2 13,6 ± 2,8* 0,054 0,056 



Conceptualization  (max 
3) 2,1 ± 1,9 2,3 ± 2,0* 2,3 ± 1,3 2,2 ± 0,8* 0,057 0,052 

Speech rate (max 3) 1,9 ± 0,9 2,0 ± 1,0* 2,1 ± 0,9 2,0 ± 1,2* 0,058 0,053 

Dynamic praxis (max 3) 2,2 ± 1,9 2,4 ± 1,7* 2,2 ± 1,0 2,3 ± 1,3* 0,058 0,048 

Simple reaction of choice 
(max 3) 2,3 ± 0,8 2,4 ± 1,1* 2,4 ± 1,0 2,5 ± 1,3* 0,058 0,048 

Complicated choice 
reaction (max 3) 2,2 ± 1,3 2,5 ± 1,6* 2,2 ± 0,8 2,3 ± 1,1* 0,057 0,058 

Grasping reflex (max 3) 2,3 ± 1,8 2,5 ± 1,9* 2,4 ± 1,0 2,3 ± 1,2* 0,054 0,051 

Note: * – p < 0.05 
 
The examined patients mostly had emotional and volitional disorders, for the objectification of 

which the Beck and Spielberger scales were used (Table 6). 
Analysis of these data indicates the presence of depression and anxiety in patients of both the 

main group and the comparison group. 
After the course of Memostim, the number of points on the Beck scale has decreased by 1.4 points 

and the level of personal anxiety - by 13.5 points, situational - by 11.5 points. Thus, the use of 
Memostim had a positive effect on psycho-emotional disorders in patients with DE caused by MS. 

Assessment of quality of life is considered as an integral characteristic of physical, mental and 
social functioning of a healthy and sick person. It is a very important component, in particular for 
assessing the effectiveness of treatment of patients. That is why in our study we studied the 
parameters of quality of life using the WHO quality of life questionnaire (WHOQOL-BREF). 

All obtained parameters were within the average interval, which reflects the relative satisfaction / 
dissatisfaction of respondents with the overall quality of their lives. The highest parameters within 
the interval were obtained on the scale "Psychological health", i.e. psychological comfort, 
meaningfulness and emotional content of life, satisfaction with oneself and one's appearance, etc., 
are satisfactory according to the respondents. Physical health was rated slightly lower, meaning that 
patients complained of pain, sleep disturbances, lack of energy for work or daily activities, and 
inability to meet medical care needs. The lowest patients with DE rated the parameters on the scale 
"Environment", i.e. the actual financial situation, the ability to meet the needs of medical services, 
recreation, transport, etc., as well as the scale "Social Relations" - satisfaction with the level of social 
support and personal relationships. 

After using Memostim in patients of the main group, feelings of psychological comfort and 
confidence, the level of satisfaction with themselves and their own lives have increased 
("Psychological health"). Manifestations of emotional liability, exhaustion and sleep disturbances, 
decreased pain have decreased. The need for medical care remains relevant, but the energy for daily 
activities ("Physical Health") has increased, as well as the range and quality of social and personal 
functioning, satisfaction with communication and the level of support from loved ones ("Social 
Relations"). The assessment on the scale "Environment" has remained the lowest, i.e. the least 
patients were satisfied with their own financial situation, inability to meet the needs for medical 
services, recreation and other. 

 
Table 6. The results of the study of the emotional state in the examined patients (in points) 
 

Parameter 
Main group (n=30) Comparison group (n=30) 

Before using Memostim After using Memostim Basic data After 3 month of 
treatment 

Depression level on the Beck 
scale 13,4 ± 4,10 12,0 ± 1,80 13,7 ± 2,00 13,6 ± 1,80 

The level of personal anxiety on 
the Spielberger scale 62,6 ± 5,62 49,1 ± 5,80 63,4 ± 6,70 63,0 ± 6,26 

The level of situational anxiety on 
the Spielberger scale 43,8 ± 8,10 32,3 ± 7,60 43,8 ± 4,90 44,1 ± 5,64 

 



Restriction of perfusion and hypoxia of brain tissues can lead to inhibition of the synthesis of 
neurotrophic growth factors (cerebral, glial, neurotrophic, nerve growth factor, etc.). Their deficiency 
reduces neuroplasticity - the ability of the nervous system to optimal structural adjustment in 
response to endogenous and exogenous stimuli. Neurotrophin deficiency promotes the development 
of apoptosis of neuronal structures, which is the main mechanism of nerve cell death in DE [19]. 

In recent years, much attention has been paid to nerve growth factor β (NGF-β), which is essential 
for the survival and development of sympathetic and sensory neurons in the peripheral nervous 
system, as well as cholinergic neurons in the CNS. In addition, NGF-β modulates the secretion of 
mediators (acetylcholine, glutamate, etc.) in the neuromuscular synapses and synaptosomes of 
hippocampus. NGF-β accelerates the growth of axons: studies have shown that it promotes their 
branching and elongation. NGF-β binds to two classes of receptors: the low-affinity nervous system 
growth receptor (LNGFR) and the neurotrophic tyrosine kinase receptor (TrkA). Decreased serum 
NGF-β is associated with severe neurological deficits and decreased cognitive function, and the 
presence of insulin resistance or diabetes only exacerbates pathological changes [19]. 

Therefore, to assess the effectiveness of Memostim in our study, we determined the concentration 
of NGF-β in the serum of patients. 

A three-month course of Memostim in patients of the main group helped to normalize the 
restoration of the effectiveness of the regulatory function of NGF-β by 67% (Figure). 
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Effect of Memostim on NGF-β 

The obtained results on the effect of the studied phytocomplex on NGF-β, in our opinion, are 
related to the ability of Memostim components to restore the main functions of neurotrophins 
associated with the ability to reduce oxidative stress and apoptosis by normalizing neurogenesis and 
forming progenitor (stem) neuronal cells - precursors of new functional neurons. 

Tolerability and compliance studies with Memostim were analyzed by investigators who recorded 
the course of clinical symptoms during the follow-up period. They monitored comparability with 
background therapy, assessed the need for dose adjustment, and recorded the dynamics of condition 
and tolerability of Memostim in a specialized diary based on subjective observation of patients. 

Total compliance was evaluated by the set of observations – as the average result for three months 
of observation and was calculated by the formula: Compliance = (100 * A / C * B) * 100%, where A 
is the number of doses taken, B is the number of days taken, C - number of intakes during the day. 
According to the results of the study, the total compliance in the group was 98%, which demonstrates 
a very high level of adherence of patients to the doctor's recommendations and overall good 
tolerability of Memostim. Comparability with background therapy (mainly antihypertensive drugs) 
was very good and did not require any adjustment of the dosing regimen or discontinuation of further 
Memostim use. 

Among the adverse events, three days recurrent bowel movements disturbances requiring no 
interruption or dose adjustment were reported in two patients at the start of administration. One 
patient had recurrent dyspepsia and loss of appetite during the second week (the patient did not 
require any drug treatment and discontinuation of non-adjusted course of Memostim). Patients 
mainly paid attention to the general improvement of the condition and quality of life, increase of 
emotional level and physical activity (Table 7). No other adverse events or allergic reactions were 
observed in any of the patients during the follow-up. 

 
Table 7. Assessment of the effectiveness and tolerance of Memostim course 

 

Assessment 
Efficiency  Tolerability 

As per patient’s 
assessment 

As per doctor’s 
assessment 

As per patient’s 
assessment 

As per doctor’s 
assessment 

Very good 13 22 18 17 
Good 13 7 10 11 

Satisfactory  4 1 2 2 
Unsatisfactory 0 0 0 0 

 
Therefore, the results of the study allow us to draw the following conclusions. 
Memostim has shown its effectiveness in patients with stage II DE caused by MS. The reception 

of Memostim for 3 months on the background of a standard course of therapy has contributed to a 
significant reduction in the main subjective and objective manifestations of DE. In most patients, the 
number of complaints has decreased. In a large number of patients there were a complete reduction 
of the subjective manifestations of the disease and increase of the subjective assessment of patients 
of certain parameters of their quality of life. 

After a course of Memostim in patients with II stage DE, a positive dynamics in the 
neurocognitive sphere, namely the improvement of mnestic parameters and characteristics of 
voluntary attention, voluntary regulatory support and increase the effectiveness of mental activity in 
general were reported. 

The positive effect of the phytocomplex on the psycho-emotional state of patients on the Beck's 
depression and Spielberger's anxiety scales was established. There was a decrease in emotional and 
affective disorders in the form of stabilization of mood, and reduction of anxiety and depressive 
disorders as well. 



The three-month course of Memostim caused a normalizing effect in the examined patients, 
namely: an increase in the concentration of NGF-β in the serum by 67%, which indicates the 
restoration of neuroplasticity. 

Analysis of the obtained data suggests that Memostim is a pathogenetically sound component of 
the complex therapy of patients with DE with MS and can be recommended for use in general 
clinical practice. 

 
REFERENCES 
1. Міщенко Т. С., Зінченко О. М., Голубчиков М. В. Стан неврологічної служби України в 

2016 р. Х., 2017. 22 с. 
2. Мищенко В. Н. Болезнь мелких сосудов головного мозга (факторы риска, клинико-

патогенетические механизмы) // Новости медицины и фармации. 2014. № 501. С. 34—37. 
3. Шмидт Е. В., Лунев Д. К., Верещагин Н. В. Сосудистые заболевания головного мозга. М. 

: Медицина, 1976. 283 с. 
4. Левин О. С. Дисциркуляторная энцефалопатия: современные представления о 

механизмах развития и лечении // Consilium medicum. 2007. № 8. C. 72—79. 
5. The risk of ischemic heart disease and stroke among Japanese men and women / H. Iso, S. Sato, 

A. Kitamura [et al.] // Stroke. 2007. Vol. 38(6). P. 1744—1751. 
6. Мищенко Т. С. Современные подходы к лечению больных дисциркуляторной 

энцефалопатией // NeuroNews. 2007. № 11/1. С. 5—21. 
7. Мітченко О. І., Карпачов В. В. Діагностика і лікування метаболічного синдрому, 

цукрового діабету, преддіабету і серцево-судинних захворювань: рекомендації асоціації 
кардіологів України та асоціації ендокринологів України // Серцево-судинні захворювання: 
рекомендації з діагностики, профілактики та лікування / за ред. проф. В. М. Коваленка, проф. 
М. І. Лутая. К. : Моріон, 2011. С. 68—79. 

8. Metabolic syndrome and neurological disorders / Farooqui T., Farooqui A. (Editors). New 
York: Wiley Blackwell, 2013. 599 р. 

9. Ивашкин В. Т., Драпкина О. М., Корнеева О. Н. Клинические варианты метаболического 
синдрома. М. : Медицинское информационное агентство, 2011. 220 с. 

10. Шестакова М. В., Бутрова С. А., Сухарева О. Ю. Метаболический синдром как 
предвестник развития сахарного диабета 2 типа и сердечно-сосудистых заболеваний // Тер. 
арх. 2007. № 10. С. 5—8. 

11. Церебральна гемодинаміка та когнітивна діяльність у хворих із дисциркуляторною 
енцефалопатією та метаболічним синдромом / О. О. Копчак, Л. М. Єна, А. І. Щербаков [та ін.] 
// Міжнародний неврологічний журнал. 2015. № 1. С. 110—118. 

12. Grundy S. M. Diagnosis and Management of the Metabolic Syndrome / S. M. Grundy, J. I. 
Cleeman, S. R. Daniels [et al.] // Circulation. 2005. Vol. 112. P. 2735—2752. 

13. Кузнецова С. М., Шульженко Д. В. Экстракт Гинкго Билоба в стратегии лечения 
хронических сосудистых заболеваний головного мозга // Міжнародний неврологічний 
журнал. 2014. № 1 (63). С. 109—115. 

14. Bacopa monnieri (L.) exerts anti-inflammatory effects on cells of the innate immune system in 
vitro / R. Williams, G. Münch, E. Gyengesi [et al.] // Food Funct. 2014. № 5(3). P. 517—520. DOI: 
10.1039/c3fo60467e. 

15. Мамедов М. Н., Шальнова С. А., Оганов Р. Г. Итоги III Всероссийской науч.-практ. 
конф. «Актуальные вопросы диагостики и лечения метаболического синдрома» // 
Кардиология. 2007. № 5. С. 87—88. 

16. Zanotta D., Puricelli S., Bonoldi G. Cognitive effects of a dietary supplement made from 
extract of Bacopa monnieri, astaxan thin, phosphatidylserine, and vitamin E in subjects with mild 
cognitive impairment: a noncomparative, exploratory clinical study // Neuropsychiatric Disease and 
Treatment. 2014. № 10. P. 225—230. DOI: 10.2147/NDT.S51092. 



17. Мищенко Т. С.,. Мищенко В. Н., Лапшина И. А. Применение экстракта Гинкго Билобы 
в лечении пациентов с хроническими сосудистыми заболеваниями головного мозга // 
Міжнародний неврологічний журнал. 2015. № 5 (75). С. 130—134. 

18. Кузнецова С. М., Шульженко Д. В. Экстракт Гинкго Билоба в стратегии лечения 
хронических сосудистых заболеваний головного мозга // Там само. 2014. № 1 (63). С. 109—
115. 

19. Кузнецова С. М. Возрастные изменения нейротрансмиттерных систем мозга как фактор 
риска цереброваскулярной патологии // Журнал неврології ім. Б. М. Маньковського. 2013. № 
2. С. 5—13. 


