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The review presents the results of clinical studies of the efficacy and safety of Tenoten and Tenoten children’s in the treatment of anxiety, neu-

rotic, stress-related and somatoform disorders and adjustment disorders.

Technologically processed antibodies to the S100 protein in Tenoten and Tenoten children’s drugs change the conformation of the S100 protein,

which is considered as a pathological link in the development of anxiety states, as well as neurodegenerative diseases.

Tenoten is a well-studied daytime anxiolytic that combines a favorable safety profile with high anxiolytic activity. The efficacy of Tenoten in

the treatment of anxiety disorders is comparable to that of benzodiazepine drugs. Tenoten has no inhibitory and muscle relaxant effects, does

not cause drug tolerance, addiction, "withdrawal" syndrome, as well as drug interactions. Tenoten for children has been shown to be effective

in the treatment of anxiety in children, including those with somatic manifestations, attention deficit hyperactivity disorder, and learning dis-

abilities.
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Anxiety disorders are one of the most common emotional

disorders among all age groups [1, 2]. They became even more

prevalent lately, as a result of COVID-19 pandemic and subse-

quent global financial and political upheavals. According to a

study conducted by NAFI (multiprofile analytical center), the

majority of people in Russia (70%) experience some degree of

anxiety, while only 30% of Russians manage to maintain emo-

tional balance and keep their level of anxiety under control in the

current social and economic situation [3]. According to

Kommersant newspaper, the events of spring 2022 followed by a

new wave of sanctions caused a multiple increase in demand for

anti-anxiety medicines in Russia. Thus, total sales of anxiolytics

in pharmacies exceeded 525 million rubles in the first week of

March, which is four times more than a year earlier. The demand

for anti-anxiety medicines has grown more than for medicinal

products in general [4]. 

Based on data published in The Lancet, the number of

depressions and anxiety disorders increased by 26% worldwide, in

the first year of the pandemic [5]. Residents of the countries of

Central Asia and South America suffered the most, with a num-

ber of depression and anxiety cases increasing by 30 to 35% [5]. 

Anxiolytics, antidepressants, some antipsychotics as well as

non-drug therapies are used to treat anxiety disorders [1, 6–8].

Among the multitude of medicinal products, domestic

products based on technologically processed affinity-purified

antibodies (TPA AB) to S100 protein (NPF Materia Medica

Holding LLC, Russia) stand out: Tenoten for patients over 18

years of age, and Tenoten for children, for pediatric patients over

3 years of age, used in therapeutic practice for more than 15 years.

It should be noted that many years of experience in the use

of medicinal products based on TPA AB to S100 has been accu-

mulated in Russia, as well as in the CIS countries, Southeast Asia,

and Mexico.

Purpose of this study: review of clinical trials of Tenoten

and Tenoten for children used for the treatment of anxiety condi-

tions in adults and in pediatric practice.

M a t e r i a l s  a n d  m e t h o d s
Data search and selection strategy

Information about clinical trials (CT) was searched in open

sources (on the Internet, in the medical library) using the key-

words Tenoten and Tenoten for children. The information search

strategy included accessing official websites, such as domestic and

foreign CT registries and databases, electronic libraries, including

State Register of Medicines (grls.ru); US National Library of

Medicine ClinicalTrials.gov (clintrials.gov); International

Clinical Trials Registry Platform (ICTRP), WHO (www.

who.int/ictrp/search/en), electronic research library

eLIBRARY.RU, PubMed, Cochrane Library, Russian scientific

electronic library CyberLeninka (cyberleninka.ru).



To improve the representativeness of data on efficacy and

safety (the information was obtained within the scope of pharma-

covigilance), reports on the results of clinical trials were request-

ed from the manufacturer.

Criteria for selecting clinical trials to be included in the review:

1) study design: CT with control group, prospective ran-

domized clinical trial (RCT), cohort study.

2) RCT participants: male and female patients aged 18

years and over with a diagnosis of mixed anxiety-depres-

sive disorders, neurotic, stress-related and somatoform

disorders for Tenoten, and male and female patients

aged 3 years and older with a diagnosis of anxiety disor-

ders (AD), consequences of perinatal CNS damage,

learning impairments, attention deficit hyperactivity

disorder (ADHD) for Tenoten for children.

RCTs that did not meet the inclusion criteria, duplicate

publications of RCT results, and trials with insufficient data for

analysis were excluded from the review.

To assess the methodological quality of RCTs, the risk of

bias was assessed.

In accordance with the recommendations of the Cochrane

Collaboration, the following criteria were considered: random-

ization method, presence/absence and type of blinding in the

trial, compliance of the results with the endpoints/efficacy crite-

ria, and degree of representation of the results, followed by an

assessment of the risk of bias in the trial as a whole as low, medi-

um, high, or undefined [9, 10].

The safety of therapy was assessed taking into account the

number and nature of adverse events (AEs), their relationship

with the product, deviations in laboratory and vital signs while

taking the medicinal products. When preparing the review,

modified/adapted elements from PRISMA 2020 were used,

such as a checklist and a flow diagram for new systematic

reviews, including searches in databases, registries and other

sources [11].

Statistical methodology

Continuous findings (symptoms duration) in individual tri-

als were compared using Student's t-test. Fisher's exact test was

used to evaluate differences in the frequency scores of individual

trials.

R e s u l t s
Trials selection. 721 publications were found in open

sources by keywords; additional 3 reports on clinical trials were

provided by the sponsoring company. The review includes data

from 7 RCTs and 1 cohort study (Figure).

Bias risk assessment in trials

Data on the assessment of the risk of bias in trials are pre-

sented in Table 1.

The results of published studies included in the review are

shown in Table 2.

A part of the results of clinical trials of Tenoten and Tenoten

for children were presented on ClinicalTrials.gov website and in

the reports of marketing authorization holder, and were not pre-

viously published. The results of these studies included in the

review are presented in Table 3.
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D i s c u s s i o n
The etiology of anxiety disorders a matter of discussion.

The mainstream theory considers the appearance of anxiety as a

disruption in the functioning of the GABA-ergic system, which is

involved in enabling inhibition processes in the CNS.

A decrease in its activity leads to phobias, apprehension,

anxiety and panic attacks. Increased constitutional propensity for

anxiety and depressive reactions are also primarily due to insuffi-

cient activity of the GABA-ergic system [17].

At the same time, there is increasing evidence that impaired

immune regulatory mechanisms may contribute to the develop-

ment of anxiety and depression [18, 19]. Many immune cells,

including macrophages, neutrophils, and eosinophils, are

involved in the development of neuroinflammation by producing

inflammatory mediators [20].

The current theory of neuroinflammation explains the

development of mental disorders by an increase in pro-inflamma-

tory cytokines, an excess of which can directly affect certain areas

of the brain involved in the regulation of emotional response: the

amygdala, hippocampus, hypothalamus and cerebral cortex [21].

In clinical and experimental studies, it has been shown that pro-

inflammatory cytokines such as tumor necrosis factor alpha

[TNF-α], or interleukin [IL]-6 can lead to neuronal damage,

contributing to the progression of depression and anxiety disor-

ders [22]. 

The S100 protein is considered in the context of patholog-

ical link for the development of neuroinflammation, leading to

the appearance of anxiety, depression, and neurodegenerative dis-

eases, such as Parkinson's and Alzheimer's disease [23]. 

The research has shown that an increased level of S100 pro-

tein is able to enhance the expression of NO-synthase and pro-

inflammatory cytokines (IL-6, IL-1β, TNFα) in microglia and

macrophages [24], which leads to pathological changes in neu-

rons, their death and the release of hyperphosphorylated tau pro-

tein, starting the process of neuroinflammation [25]. The S100B

protein also increases the expression of the β-amyloid peptide

precursor (APP), which in turn induces the production of S100B,

thus completing the vicious circle of neurotoxic effects of S100B

[26, 27].

Anxiolytics are widely used in medical practice, but,

despite their diversity, not all of them have a pronounced anx-

iolytic effect combined with reliable safety, especially in

patients with concomitant diseases [28]. Among anxiolytics,

benzodiazepine derivatives enhancing GABA-ergic transmis-

sion in the CNS hold the top position. However, benzodi-

azepine therapy is not suitable for everyone due to its numer-

ous side effects (drowsiness, decreased concentration,

impaired coordination) and the fact that benzodiazepines may

cause drug dependence [17]. The high incidence of adverse

events also limits the use of antidepressants, especially in cases

of somatoform dysfunction, for which they have insufficient

efficacy [29].

Daytime anxiolytics are better in meeting safety require-

ments for the pharmacological therapy of anxiety. This group of

medicinal products has minimal sedative or hypnotic effects, and

do not suppress cognitive functions. Therefore, such products can

be prescribed for daytime use on an outpatient basis and taken

during the working day [30, 31].

One of the promising approaches in developing daytime

anxiolytics involves working on the brain-specific protein S100

that modulates the functional state of the GABA-ergic system

and a number of other CNS neurotransmitter systems associat-

ed with it. This protein is one of the regulators of the brain's

integrative activity and is actively involved in synaptic process-

es [32].

The effect on S100 B protein also makes it possible to reg-

ulate the course of neuro-inflammatory processes in the CNS.

The S100 protein directly interacts with the GABA-benzo-

diazepine chlorine-ionophore receptor complex, mainly with its

chloride channel, stimulating the entry of chlorine into the cell

[33, 34].

A modern way to use S100B protein as a target for the

production of anxiolytic drugs is the use of antibodies to it. It

was found that with a certain technological treatment (prepa-

ration of high dilutions using a patented technology), anti-

bodies to the S100 B protein exhibit an anti-anxiety effect

without concomitant damaging effect from the psyche [33,

34].

Table 1. Bias/Bias  Risk  Assessment  Resul ts

Distribution 
Blinding Presentation completeness

Study
Randomization 

masking 
(+/–)/ of results in accordance 

method
(+/–)

type (if with the efficacy criteria 
applicable) in the RCT (+/–)

RCT 1 (N.N. Zavadenko, et al., 2015) [12] Block, IVS No data +/double +

RCT 2 ( E.S. Keshishyan, et al., 2019) [13] No data No data +/double +

RCT 3 (N.N. Zavadenko, et al., 2020) [14] Simple No data +/double +

RCT 4 (N.N. Zavadenko and N.Y. Suvorinova, 2010) [15] Simple No data +/double +

Open Comporative RCT 5 (2004) unpublished No data – – – +

RCT 6 (2007) unpublished Block, IVS No data +/double +

RCT 7 (2021) unpublished No data No data +/double +

Cohort Study 8 (A.L. Vertkin, et al., 2021) [16] Not applicable – – –

Note. IVS – interactive voice system.
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Table 2. Design and resul t s  o f  included s tudies

Study Design Results

Observational program

for evaluating the use of

Tenoten in patients with

arterial hypertension

(AH) and anxiety-

depressive spectrum dis-

order TEATR [16]

Multicenter, double-

blind, placebo-con-

trolled, randomized

study of the efficacy and

safety of Tenoten for

children in children and

adolescents with anxiety

disorder [12]

Multicenter, double-

blind, placebo-con-

trolled, randomized clin-

ical trial of the efficacy of

Tenoten for children in a

liquid dosage form [13]

Multicenter, double-

blind, randomized,

placebo-controlled clini-

cal trial to study the effi-

cacy and safety of

Tenoten for children in

the treatment of specific

learning disorders [14]

Treatment of Attention

Deficit Hyperactivity

Disorder with Tenoten

for Children: Results of a

Double-Blind, Placebo-

Controlled, Randomized

Trial [15]

6933 patients with hypertension and

anxiety-depressive spectrum disor-

ders from 18 to 70 years of age par-

ticipated in the trial; the follow-up

period lasted 12 weeks. Vital signs

(heart rate, systolic and diastolic

BP), severity of anxiety, depressive

or mixed disorder according to

HADS, and the physician's clinical

impression of the patient's condition

on the Clinical Global Impression-

Severity (CGI-S) scale were

assessed. Charlson comorbidity

index was calculated

12 weeks' follow-up of 98 children

and adolescents from 5 to 15 years

of age with a confirmed diagnosis of

anxiety disorder according to ICD

F93. The severity of anxiety disorder

was determined using rating scales

in children and adolescents by

G.P. Lavrentieva and

T.M. Titarenko and SCAS

184 children (aged 29 days to 9

months) with consequences of peri-

natal CNS damage were included.

The trial lasted 12 weeks.

Psychomotor development indica-

tors were assessed by the

Zhurba–Mastyukova scale

Within 12 weeks, 240 children aged

7 to 9 years with disorders of read-

ing, spelling, arithmetic skills devel-

opment, as well as mixed learning

disorders were examined. During

the visits, the study physician

assessed learning skills according to

the method developed by

T.A. Fotekova, T.V. Akhutina and

WAIS test

The 12-week trial included 50

ADHD patients aged 6 to 12 years.

The following methods were used to

assess their condition: the ADHD

Symptoms Rating Scale

(ADHDRS-IV) to be completed by

the investigator based on the par-

ents' report, the ADHD Severity

Rating Scale (CGI-ADHDSeverity)

to be completed by the investigator,

the Conners ADHD Symptom

Rating Scale to be completed by the

parents

After 12 weeks of taking Tenoten, 82% of patients had no symptoms of anxiety and

depressive disorder. The mean combined HADS-A and HADS-D scores decreased

by 63.5% and 56.5%, respectively (p<0.0001). The average decrease in SBP (sys-

tolic blood pressure), DBP (diastolic blood pressure) and heart rate was 11.2%; 10%

and 8% (p<0.0001). The mean CGI-S score decreased by 1.66±1.23 (p? 0.0001).

Based on the results of variance analysis, the change in SBP and DBP was signifi-

cantly affected by the degree of hypertension (SBP and DBP – p<0.0001), the

nature of emotional disorder (SBP – p=0.03; DBP – p=0.005) and their interac-

tion (SBP – p=0.04; DBP – p=0.0002). The change in heart rate was influenced

only by the degree of hypertension (p<0.001) and the interaction of factors

(p=0.03). 48.75% of all assessed patients had zero comorbidity index. Less than 1%

of the study participants had a comorbidity index of 7 to 15. As a result of the All-

Russian observational program TEATR, the efficacy and safety of Tenoten in

patients with emotional disorders and grade 1 to 3 hypertension was demonstrated

in real clinical practice

The use of Tenoten for Children for 12 weeks was effective in the treatment of chil-

dren and adolescents with AD and contributed to reducing the severity of AD. After

4 weeks of treatment, the proportion of children with a high level of anxiety in the

main group (Tenoten) decreased from 59 to 33% (versus 65 and 46% in the placebo

group). By the end of 12-week course of therapy with Tenoten for Children, the

proportion of children with severe anxiety disorders was 20% (versus 35% in the

placebo group), and the proportion of patients with an average level of anxiety

increased to 78% (versus 65% in the placebo group). This demonstrated the anxi-

olytic efficacy of the product. Based on self-assessment of children of 8 to 15 years

of age, performed with SCAS (Spence Children's Anxiety Scale) subscales, a pro-

nounced anxiolytic effect of Tenoten for children was observed on the Panic attacks

and agoraphobia subscale: the severity of symptoms decreased from 5.4±4.2 to

3.5±3.7 within 12 weeks. The Separation Anxiety subscale showed a decrease in the

initial score from 6.9±3.8 to 4.6±3.6, and the level of social phobia decreased from

8.5±4.0 to 5.7±3.4 (p= 0.014). In children of the younger age group, the mean val-

ues of AI (anxiety index) decreased by 11.9 (in the placebo group 8.3 (p=0.04) dur-

ing 12 weeks of treatment with Tenoten for Children 

As a result of the 12 weeks' therapy, 77.5% of patients who took Tenoten for

Children showed an improvement in psychomotor development by 4 or more points

on Zhurba–Mastyukova psychomotor development scale (similar improvement was

observed in 60.5% patients in the placebo group; the difference from placebo was

significant, with p=0.02 on Fisher exact test). The proportion of patients with nor-

mal (age-appropriate) psychomotor development in the main group was 43.8% after

4 weeks and 87.5% after 12 weeks of taking Tenoten (33.7 and 79.1% in the com-

parison group, respectively, p=0.01). It has been established that Tenoten for

Children in liquid form was safe in the treatment of patients on the 1st year of life

As a result of the treatment, the total score of learning skills increased by

18.55±15.87 (from 61.39±12.04 to 79.94±18.22) in the group that took Tenoten for

Children (versus 60.46±11,04 and 74.56±18.75 in the placebo group, respectively,

nonparametric Wilcoxon test p=0.0113). During therapy, no cases of interaction of

Tenoten for Children with medicinal products used as concomitant therapy were

observed 

Positive trends in the condition of patients treated with Tenoten for Children were

achieved after 1 month and continued to develop over the next two months of treat-

ment. By the end of 12 weeks, the total score of ADHD symptoms severity in

Tenoten for Children group decreased by 11.2, and by 7.2 in the placebo group, or

36.4% and 21.4%, respectively (significance of differences compared with the base-

line p<0.001, significance of differences compared with the placebo group p<0.05).

The group of children taking Tenoten for Children showed the most pronounced

improvement in hyperactivity that decreased by 41.9% over 3 months of therapy,

while the placebo group showed a decrease by 25.5% (p<0.001) in this

parameter.The observation showed good tolerance of Tenoten, comparable with

placebo. Adverse events were reported in 1 patient in Tenoten group (headaches

during the first month of treatment) and 1 patient in the placebo group (sleepwalk-

ing in the 1st month of observation)
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Table 3. Design and resul t s  o f  unpubl ished s tudies  included in  the  review

Study Design Results

Double-blind,

placebo-con-

trolled RCT to

study the anxi-

olytic activity of

Tenoten on the

basis of the

Scientific Center

of Neurology of

the Russian

Academy of

Medical Sciences

(2007)

Double-blind,

placebo-con-

trolled RCT to

study the safety

and efficacy of

Tenoten in the

treatment of anx-

iety in adults.

Based on 23

medical centers

of the Russian

Federation and

Kazakhstan

(2021)

Multicenter open

comparative RCT

(with Diazepam),

4 research centers

in Moscow and

St. Petersburg

(2004)

62 patients with anxiety disorders due to

Parkinson's disease and chronic cerebrovas-

cular diseases were assessed. During 4

weeks of treatment, the anxiolytic activity

of Tenoten was evaluated at a dosage of 8

tablets per day. The primary efficacy end-

points were the percentage of patients

responding to therapy (more than 50%

reduction in total HAM-A score from base-

line) and the mean reduction in anxiety on

the HAM-A scale assessed after 1, 2, 4 and

4 weeks. weeks after drug withdrawal

390 outpatients aged 18 to 45 years with an

anxiety level of more than 11 points on the

HADS-A scale and more than 18 points on

the HAM-A scale against the background

of diseases: somatoform disorders (F45),

including somatoform dysfunction of the

autonomic nervous system (ADNS) (F

45.3), reaction to severe stress and adjust-

ment disorders (F43), as well as other neu-

rotic disorders (F48.8, F48.9). Participants

were randomized into 4 groups. Patients in

groups 1 and 3 received Tenoten as 2 tablets

2 times a day or 2 tablets 4 times a day,

respectively. Patients in groups 2 and 4

received a placebo Tenoten regimen. The

primary endpoint was the change in mean

HAM-A total score from baseline in groups

1 and 3 after 12 weeks of treatment

272 patients from 18 to 65 years old, with

manifestations of anxiety and phobic disor-

ders, as well as neurasthenia, adjustment

disorder, generalized anxiety disorder,

mixed anxiety and depressive disorder.

Within 28 days, two observation groups

received: Tenoten 6 tablets per day and the

second group Diazepam – 15 mg per day.

The effectiveness of the anti-anxiety effect

was assessed by the change in the total

score on the HAM-A scale, the Spielberger

anxiety scale (State-Trait Anxiety

Inventory, STAI) and the proportion of

patients who responded to treatment (crite-

ria for a positive response to treatment: a

decrease in the total HAM-A score by 50%

and more) or achieved remission (remission

criterion: decrease in the total HAM-A

score to 7 or less).

By the end of the 4-week therapy, there was a pronounced positive trend for decrease in the anxi-

ety syndrome in patients with neurological disorders. The severity of anxiety assessed on the

HAM-A scale decreased by 45.63±2.61% in the group on average, and by 13.09±3.38% in the

placebo group. Differences in the groups were statistically significant (p<0.05). The anxiolytic

effect of the product was persistent, as the effect of the therapy continued 4 weeks after the end of

treatment. At the end of the therapy, the proportion of patients who responded to therapy in

Tenoten group (a decrease in the total HAM-A score by more than 50% from the baseline) was

41.3%, vs. 6.7% in the placebo group (p<0.05). At the end of the therapy, the proportion of

patients who responded to therapy in Tenoten group (a decrease in the total HAM-A score by

more than 50% from the baseline) was 41.3%, vs. 6.7% in the placebo group (p<0.05). By the end

of the observation, this percentage was 44.6% in Tenoten group vs. 0% in the placebo group

(p<0.05). The reduction of anxiety was also supported by the Hospital Anxiety and Depression

Scale (HADS) Anxiety subscale data both at the end of treatment and 4 weeks after the end of

treatment, vs. placebo

After 12 weeks of therapy, a decrease in the mean total HAM-A score was 7,26±4,63 [7,12±4,65]

in Tenoten-1 group, and 6.40±4.02 [6.08±3.78] in Tenoten-3 group (versus 8.48±5.13 [8.31±4.51]

in Placebo group; ANCOVA, p group 1/placebo = 0.0055 [0.0155], p group 3/placebo < 0.0001

[0.0001]). The mean score changes were 11.25 [11.23] in Tenoten-1 group, 11.91 [12.36] in

Tenoten-3 group, and 9.71 [9.94] in Placebo group. An equivalence analysis of therapy did not

reveal any differences between the Tenoten groups with different regimens (ANCOVA, p=0.008

[0.008]). After 4 weeks of treatment with Tenoten (secondary endpoints), the absence of anxiety

(<14 HAM-A scores) was observed in 46% of patients in group 1 and 48.5% of patients in group 3.

After 12 weeks, the proportion of patients with recovery increased to 88.1 % in group 1 and 96.2%

in group 3. The efficacy of Tenoten at a dose of 8 tablets per day was superior to placebo (Fischer's

test, p group 3/placebo = 0.007). Trends in the HAM-A mean total score after 4 weeks of treat-

ment. The average total score on the HAM-A scale decreased to 13.31±4.7 [13.33±4.8] in group 3

compared with baseline values (versus 13.85±5.34 [13.99±4.91] in the Placebo group, ANCOVA

t-test, p=0.044 [0.047]) (Fig. 2). The change in mean HAM-A was 4.37 [4.35] in Tenoten-1 group

and 3.29 [3.64] in Placebo group. The analysis showed no difference between Tenoten-1 and

Placebo groups (ANCOVA t-test, p=0.08 [0.14]). The change in mean HAM-A was 4.37 [4.35] in

Tenoten-1 group and 3.29 [3.64] in Placebo group. The analysis showed no difference between

Tenoten-1 and Placebo groups (ANCOVA t-test, p=0.08 [0.14]). Trends in the HAM-A mean

total score after 8 weeks of treatment. Taking Tenoten had a positive effect on the trends in the

severity of anxiety in group 3. In these patients, the decrease in the mean HAM-A score to

9.88±4.93 [9.82±4.97] was statistically significant (vs. 10.81±5.16 [9.82±4.97] in the Placebo

group, ANCOVA t-test, p group 3/placebo = 0.027 [0.033]). The proportion of patients respond-

ing to treatment (≥50% reduction in HAM-A score). After 4, 8 and 12 weeks of treatment, the

proportion of patients who responded to treatment was 12.7%, 34.9% and 69.8% in Tenoten-1

group, respectively. In Tenoten-3 group, the response rate was 13.8% at week 4, 42.3% at week 8,

and 73.8% at week 12 of the therapy. Significant differences between the Tenoten and Placebo

groups were observed only after 12 weeks (Fischer test, p group 1/placebo = 0.01, p group

3/placebo = 0.001). Additionally, 70 patients with SAD were divided into two subgroups and

assessed. The main group (n=35) took 8 tablets Tenoten per day, the comparison group (n=35)

took placebo on the same scheme. The groups were comparable in demographic and clinical char-

acteristics. The decrease in the mean total HAM-A score in the Tenoten group after 12 weeks of

treatment reached 11.4, and the placebo group's score decreased to 8.9 points. The difference in

changes in the total score between the groups was 2.4, which was statistically and clinically signifi-

cant (p=0.026). The data of the ITT analysis are shown, with the results of PP efficiency analysis

in square brackets

The initial total HAM-A score was 27.1±0.5 in Tenoten group, and 29.0±0.4 (p=0.2) in

Diazepam group. After 4 weeks, the level of anxiety significantly decreased in both groups, reach-

ing 11.6±0.4 in Tenoten group vs. 9.9±0.4 in the comparison group (p=0.1). No statistically sig-

nificant differences between the levels of anxiety in the groups of patients taking Tenoten or

Diazepam were found on Days 1, 7 and 28 of observation. The proportion of patients with a posi-

tive response to treatment (a decrease in the total HAM-A score ≥50%) was 72.6% in Tenoten

group, and 65.8% in the comparison group. The remission (NAM-A decrease to ≤7%) was

observed in 12.8% of patients in Tenoten group, and in 22.1% of patients in the comparison group.

In each of the groups, the total score significantly differed both from the baseline (p<0.001) and

from the data of the previous assessment (p<0.001) on all the set days of assessment (days 7, 14,

28), which indicated a pronounced anti-anxiety effect of the medicinal products. Positive dynam-

ics on the State-Trait Anxiety Inventory did not differ in groups (Table 1). At the end of the trial,

patients in both groups gave evidence of increased activity, improved mood and well-being (assess-

ment on the scale of Well-being-Activity-Mood. Tenoten had a significantly more favorable safety

profile than Diazepam: the proportion of patients with adverse events (AEs) in Tenoten group was

5.6% versus 39.2% in Diazepam group; the number of AE cases per 100 patients in Tenoten group

was 20.4 versus 299.2 in Diazepam group. The study showed that the anxiolytic effect of Tenoten

was not inferior to the effect of Diazepam, with a significantly lower frequency of adverse events

(p<0.01)
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Neuroprotective effect of TPA to S100B may be associated

with the suppression of neuroinflammatory process inhibition of

lipid peroxidation processes, and a decrease in the buildup of

reactive oxygen species that have a damaging effect on neurons

[35, 36]. 

By modifying the functional activity of the S100 protein,

TPA to S100B have a neuroprotective effect in case of intoxica-

tion and/or hypoxia, and in conditions after acute cerebrovascu-

lar disturbance [36].

The introduction of Tenoten into clinical practice was pre-

ceded a preclinical studies that demonstrated their stress-protec-

tive, anxiolytic, antidepressant, antiamnesic, and neuroprotective

effects [37].

The safety of Tenoten, absence of addiction or interaction

with other drugs, demonstrated in the TEATR program [16] and

previous clinical and experimental studies, make it possible to

use the product in the therapy of emotional disorders in patients

with medical pathology, minimizing the likelihood of adverse

reactions. Possessing a favorable ratio of safety and efficacy,

Tenoten may become a medicinal product of choice for the

treatment of anxiety-depressive reactions in patients with

hypertension.

Tenoten for children is widely used to reduce anxiety in

children, including those with somatic symptoms and impaired

development of school skills [14, 38].

The safety of the medicinal products is confirmed, as

they do not cause adverse events, do not influence the course

of the underlying disease, do not to cause addiction or drowsi-

ness, and laboratory findings remain stable in the course of the

treatment.

The mechanism of anti-anxiety action of Tenoten and

Tenoten for Children is explained by its influence on the

GABA-ergic system [36]. At the same time, Tenoten has an

effect on situational anxiety, somatovegetative syndrome, and

on the condition of patients with underlying chronic diseases

[16, 39].

In these situations, Tenoten probably exerts its effect

through the modification of S100 protein, controlling neu-

roinflammation processes and reducing damage to the nerve

tissue. 

In the past 10 years, it has been commonly recognized that

inflammation may be a common mechanism in the pathogenesis

of neuropsychiatric disorders as well as somatic diseases. In the

CNS, this can be manifested in excitotoxicity and glial dysfunc-

tion. It has been shown that hyperproduction of the pro-inflam-

matory protein S100B (micromolar levels) may have a neurotox-

ic effect and occur in brain lesions as a result of stroke and

ischemia [40], or accompany such severe CNS conditions as

schizophrenia, bipolar disorder, depression, Alzheimer's disease,

Down syndrome [41–44].

The levels of S100B in blood serum strongly correlate with

its concentrations in the cerebrospinal fluid, where it mainly

enters from astrocytes and oligodendrocytes [45]. S100B is

involved in the regulation of glutamate and calcium intake, neu-

ronal plasticity, energy metabolism, and various processes of

neural development, especially those associated with the neu-

rotrophic function of serotonin, a neurotransmitter that inter-

acts with dopamine to regulate impulsivity and sensitivity to

emotions [46].

With regard to ADHD, there is increasing evidence sup-

porting a role of S100B in the pathogenesis of neuroinflam-

mation, glial injury with function impairment, and subse-

quent changes in dopaminergic (DA) neurotransmission;

however, a few studies of S100B protein in ADHD as a mark-

er of glial dysfunction have shown conflicting results,

although some data on an increase in its peripheral levels have

been published [47].

The effectiveness of Tenoten for children in conditions of

early brain damage and neurodevelopmental disorders is probably

due to its effect on neuroplasticity, leading to restoration of

impaired CNS functions in children [48]. 

Tenoten for children was also used in children with anx-

iety, in whom anxiety disorder proceeded with the develop-

ment of somatic anxiety masks, i.e. in SAD, when neurotic

disorders caused functional disorders in the respiratory, diges-

tive, cardiovascular, endocrine and other body systems [39,

49]. The use of Tenoten for Children is indicated in cases

where somatic symptoms are due to the child's anxiety [39,

49].

The efficacy, safety and good tolerance of Tenoten for

Children make it possible to use it in combination with other

drugs for SAD with anxiety and phobic manifestations [48].

Some studies evaluated the speed of onset of the action of

Tenoten. According to the obtained results, the time of onset of

its maximum anxiolytic effect ranged from 2 to 12 weeks.

However, there are data on the onset of the action within 20 to 30

minutes after administration when Tenoten was used as an anxi-

olytic for the relief of situational anxiety during a dental appoint-

ment in both children and adults [39].

Tenoten has established itself as a daytime anxiolytic that

does not cause drowsiness or inhibition, with a minimal likeli-

hood of adverse reactions [37, 50].

The obtained data expand our understanding of the mech-

anism of action of TPA to S100 and possibilities of their use.

The medicinal product Tenoten contains TPA to S100 pro-

tein and has a wide range of psychotropic and neurotropic phar-

macological actions, including anxiolytic, antidepressant and

neuroprotective effects, and enables patients to maintain per-

formance and concentration throughout the day [36]. Tenoten

may be combined with medicinal products of other groups and

used as a daytime anxiolytic in socially active populations [51]. Its

efficacy in the treatment of anxiety disorders was comparable to

that of benzodiazepines. 

The obtained data expand our understanding of the mech-

anism of action of TPA to S100 and possibilities of their use.

The therapeutic efficacy and safety of Tenoten and Tenoten

for Children was confirmed in clinical trials and observation pro-

gram involving 8935 patients. 

According to Marketing Authorization Holder's

2020–2022 in-house pharmacovigilance data, more than 1.3 mil-

lion patients took Tenoten and more than 1 million patients took

Tenoten for Children. At present, Tenoten and Tenoten for

Children are marketed in 16 countries worldwide. There were no

marketing authorization denials, or authorization suspensions for

safety reasons, or cases of product recall from the market. During

the reporting period, 17 reports of 24 adverse events (AEs) and

other safety issues (accidental or intentional overdose) were

recorded, all of which were not serious and did not cause health

harm. In the company's opinion, in-house data obtained during

the reporting period do not constitute safety signals or require a

revision of the benefit-risk ratio of Tenoten and Tenoten for

Children.

R E V I E W S

6 Neurology, Neuropsychiatry, Psychosomatics. 2023;15(3):104–113



R E V I E W S

Neurology, Neuropsychiatry, Psychosomatics. 2023;15(3):104–113 7

1. Акарачкова ЕС, Климов ЛВ, Котова ОВ.

21 век: от пандемии COVID-19 к новым пси-

хосоциальным стрессам: Клиническое руко-

водство. Москва: Издательство «Перо»; 2022.

[Akarachkova ES, Klimov LV, Kotova OV. 

21 vek: ot pandemii COVID-19 k novym psikhosot-

sial’nym stressam: Klinicheskoye rukovodstvo

[21st century: from COVID-19 pandemic 

to new psychosocial stress: Clinical guidelines].

Moscow: “Pero”; 2022 (In Russ.)].

2. Федин АИ. Тревожные и депрессивные

расстройства в общей врачебной практике.

Пульмонология. 2022;32(2):35-41. 

doi: 10.18093/0869-0189-2022-32-2S-35-41

[Fedin AI. Anxiety and depressive 

disorders in general practice. 

Pulmonologiya. 2022;32(2):35-41. 

doi: 10.18093/0869-0189-2022-32-2S-35-41

(In Russ.)].

3. Доступно по ссылке:

https://www.forbes.ru/forbeslife/459195-70-

rossian-ispytyvaut-trevogu-iz-za-slozivsejsa-

social-no-ekonomiceskoj-situacii 

4. Доступно по ссылке: https://www.komm-

ersant.ru/doc/5260512

5. COVID-19 Mental Disorders Collaborators.

Global prevalence and burden of depressive 

and anxiety disorders in 204 countries and terri-

tories in 2020 due to the COVID-19 pandemic.

Lancet. 2021 Nov 6;398(10312):1700-12. 

doi: 10.1016/S0140-6736(21)02143-7. 

Epub 2021 Oct 8.

6. Рубрикатор клинических рекомендаций.

Доступно по ссылке:

https://cr.minzdrav.gov.ru/schema/455_2#doc_b 

7. Сиволап ЮП. Систематика и лечение

тревожных расстройств. Журнал неврологии

и психиатрии им. C.C. Корсакова.

2020;120(7):121-7. 

doi: 10.17116/jnevro2020120071121

[Sivolap YuP. Systematics and treatment 

of anxiety disorders. Zhurnal nevrologii 

i psikhiatrii imeni S.S. Korsakova.

2020;120(7):121-7. 

doi: 10.17116/jnevro2020120071121 

(In Russ.)].

8. Левин ОС. Тревожные расстройства

в общеклинической практике. Медицинский

совет. 2017;(10):36-40. doi: 10.21518/2079-

701X-2017-10-36-40

[Levin OS. Anxiety disorders in clinical 

practice. Meditsinskiy sovet = Medical Council.

2017;(10):36-40. doi: 10.21518/2079-701X-

2017-10-36-40 (In Russ.)]. 

9. Higgins JP, Altman DG, Gotzsche PC, 

et al; Cochrane Bias Methods Group; Cochrane

Statistical Methods Group. The Cochrane

Collaboration’s tool for assessing risk of bias 

in randomised trials. BMJ. 2011 Oct

18;343:d5928. doi: 10.1136/bmj.d5928

10. Реброва ОЮ, Федяева ВК, Хачатрян ГР.

Адаптация и валидизация вопросника 

для оценки риска систематических ошибок

в рандомизированных контролируемых 

испытаниях. Медицинские технологии. 

Оценка и выбор. 2015;1(19):9-17. 

[Rebrova OYu, Fedyayeva VK, 

Khachatryan GR. Adaptation and validation 

of a questionnaire to assess the risk of bias 

in randomized controlled trials. Meditsinskiye

tekhnologii. Otsenka i vybor. 2015;1(19):9-17 

(In Russ.)].

11. Положение PRISMA 2020. Доступно 

по ссылке: http://www.prisma-statement.org/

(дата обращения 30.06.2021).

[PRISMA Statement 2020. Available from:

http://www.prisma-statement.org/ (accessed

30.06.2021)].

12. Заваденко НН, Симашкова НВ, 

Вакула ИН и др. Современные возможно-

сти фармакотерапии тревожных 

расстройств у детей и подростков. 

Журнал неврологии и психиатрии

им. С.С. Корсакова. 2015;115(11):33-9. 

doi: 10.17116/jnevro201511511133-39

[Zavadenko NN, Simashkova NV, Vakula IN, 

et al. Current possibilities in pharmacotherapy

of anxiety disorders in children and adolescents.

Zhurnal nevrologii i psikhiatrii imeni

S.S. Korsakova. 2015;115(11):33-9. 

doi: 10.17116/jnevro201511511133-39 

(In Russ.)].

13. Кешишян ЕС, Быкова ОВ, 

Борисова МН и др. Терапия последствий

перинатального поражения центральной

нервной системы: результаты многоцентро-

вого двойного слепого плацебо-контроли-

руемого рандомизированного клинического

исследования жидкой лекарственной 

формы препарата Тенотен детский. 

Журнал неврологии и психиатрии 

им. С.С. Корсакова. 2019;119(7-2):33-9. 

doi: 10.17116/jnevro201911907233

[Keshishyan ES, Bykova OV, Borisova MN, 

et al. Therapy of perinatal brain injury out-

comes: results of a multicenter double-blind

placebo-controlled randomized study 

of tenoten for children (liquid dosage form).

Zhurnal nevrologii i psikhiatrii imeni

S.S. Korsakova. 2019;119(7-2):33-9. 

doi: 10.17116/jnevro201911907233 (In Russ.)].

14. Заваденко НН, Скрипченко НВ, 

Гайнетдинова ДД и др. Нарушения развития

учебных навыков у детей: эффективность

и безопасность Тенотена детского по дан-

ным многоцентрового двойного слепого

плацебо-контролируемого рандомизирован-

ного исследования. Журнал неврологии 

и психиатрии им. C.C. Корсакова.

2020;120(9):28-36. 

doi: 10.17116/jnevro202012009128

[Zavadenko NN, Skripchenko NV,

Gaynetdinova DD, et al. Developmental 

disorders of academic skills in children: 

the efficacy and safety of Tenoten for children

in the multicenter double-blind placebo-con-

trolled randomized study. Zhurnal nevrologii 

i psikhiatrii imeni S.S. Korsakova.

2020;120(9):28-36. 

doi: 10.17116/jnevro202012009128 (In Russ.)

15. Заваденко НН, Суворинова НЮ. 

Лечение синдрома дефицита внимания 

с гиперактивностью Тенотеном детским: 

результаты двойного слепого плацебо-конт-

ролируемого рандомизированного исследо-

вания. Эффективная фармакотерапия.

2010;19:42-7.

[Zavadenko NN, Suvorinova NYu. 

Treatment of attention deficit hyperactivity 

disorder with Tenoten for children: results 

of a double-blind, placebo-controlled, 

randomized trial. Effektivnaya farmakoterapiya.

2010;19:42-7 (In Russ.)].

16. Верткин АЛ, Ромасенко ЛВ, Исаев МР

и др. Терапия тревожно-депрессивных 

расстройств у пациентов с артериальной 

гипертензией: результаты Всероссийского

открытого проспективного наблюдательно-

го клинического исследования ТЕАТР. 

Терапия. 2021;7,1(43):47-57. 

doi: 10.18565/therapy.2021.1.47-57

[Vertkin AL, Romasenko LV, Isayev MR, et al.

The therapy of anxiety and depressive disorders

in patients with arterial hypertension: 

the results of All-Russian open prospective

observational clinical study TEATR. Terapiya.

2021;7.1(43):47-57. doi: 10.18565/ter-

apiya.2021.1.47-57 (In Russ.)].

17. Дробижев МЮ, Овчинников АА. 

Патогенетическая психофармакотерапия

тревожных расстройств. Социальная 

и клиническая психиатрия. 2010;20(4):112-6.

[Drobizhev MYu, Ovchinnikov AA.

Pathogenetic psychopharmacotherapy 

of anxiety disorders. Sotsial’naya i klinicheskaya

psikhiatriya. 2010;20(4):112-6 (In Russ.)].

18. Bauer ME, Teixeira AL.

Neuroinflammation in Mood Disorders: 

Role of Regulatory Immune Cells.

Neuroimmunomodulation. 2021;28(3):99-107.

doi: 10.1159/000515594. Epub 2021 

May 5.

19. Фатеева ВВ, Воробьева ОВ, Глазунов АБ.

Эндотелиальная дисфункция – фармаколо-

гическая мишень в терапии аффективных

расстройств у пациентов с сердечно-сосуди-

стыми заболеваниями. Consilium Medicum.

2017;19(2.1):84-8.

[Fateyeva VV, Vorob’yeva OV, Glazunov AB.

Endothelial dysfunction is a pharmacological

target for therapy of affective disorders 

in patients with cardiovascular diseases.

Consilium Medicum. 2017;19(2.1):84-8 

(In Russ.)].

20. Salim S, Chugh G, Asghar M.

Inflammation in anxiety. Adv Protein Chem

Struct Biol. 2012;88:1-25. doi: 10.1016/B978-0-

12-398314-5.00001-5

21. Zheng ZH, Tu JL, Li XH, et al.

Neuroinflammation induces anxiety- 

and depressive-like behavior by modulating

neuronal plasticity in the basolateral amygdala.

Brain Behav Immun. 2021 Jan;91:505-18. 

doi: 10.1016/j.bbi.2020.11.007. Epub 2020 

Nov 6.

R E F E R E N C E S



R E V I E W S

8 Neurology, Neuropsychiatry, Psychosomatics. 2023;15(3):104–113

22. Haroon E, Daguanno AW, Woolwine BJ, 

et al. Antidepressant treatment resistance 

is associated with increased inflammatory

markers in patients with major depressive 

disorder. Psychoneuroendocrinology. 2018

Sep;95:43-9. 

doi: 10.1016/j.psyneuen.2018.05.026. 

Epub 2018 May 19.

23. Есин РГ, Сафина ДР, Хакимова АР, 

Есин ОР. Нейровоспаление и невропатоло-

гия. Журнал неврологии и психиатрии 

им. C.C. Корсакова. 2021;121(4):107-12. 

doi: 10.17116/jnevro2021121041107

[Esin RG, Safina DR, Khakimova AR, 

Esin OR. Neuroinflammation and neuropathol-

ogy. Zhurnal nevrologii i psikhiatrii imeni

S.S. Korsakova. 2021;121(4):107-12. 

doi: 10.17116/jnevro2021121041107 

(In Russ.)].

24. Esposito G, De Filippis D, Cirillo C, et al.

The astroglial-derived S100beta protein 

stimulates the expression of nitric oxide 

synthase in rodent macrophages through p38

MAP kinase activation. Life Sci.

2006;78(23):2707-15. 

doi: 10.1016/j.lfs.2005.10.023

25. Li Y, Liu L, Barger SW, Griffin WS.

Interleukin-1 mediates pathological effects 

of microglia on tau phosphorylation 

and on synaptophysin synthesis in cortical 

neurons through a p38-MAPK pathway. 

J Neurosci. 2003 Mar 1;23(5):1605-11. 

doi: 10.1523/JNEUROSCI.23-05-01605.2003

26. Barger SW, Basile AS. Activation 

of microglia by secreted amyloid precursor 

protein evokes release of glutamate by cystine

exchange and attenuates synaptic function. 

J Neurochem. 2001 Feb;76(3):846-54. 

doi: 10.1046/j.1471-4159.2001.00075.x 

27. Liu L, Li Y, Van Eldik LJ, et al. S100B-

induced microglial and neuronal IL-1 expres-

sion is mediated by cell type-specific transcrip-

tion factors. J Neurochem. 2005 Feb;92(3):546-

53. doi: 10.1111/j.1471-4159.2004.02909.x

28. Griebel G, Holmes A. 50 years of hurdles

and hope in anxiolytic drug discovery. Nat Rev

Drug Discov. 2013 Sep;12(9):667-87. 

doi: 10.1038/nrd4075

29. Kleinstäuber M, Witthöft M, 

Steffanowski A, et al. Pharmacological inter-

ventions for somatoform disorders in adults.

Cochrane Database Syst Rev. 2014 Nov

7;(11):CD010628. 

doi: 10.1002/14651858.CD010628.pub2

30. Соловьева ИК. Анксиолитики: вчера,

сегодня, завтра. РМЖ. 2006;(5):385.

[Solov’yeva IK. Anxiolytics: yesterday, today,

tomorrow. RMJ. 2006;(5):385 (In Russ.)].

31. Жусупова АС, Таутанова РС, Калини-

ченко ЗК, Смагул НБ. Опыт применения

дневных анксиолитиков в терапевтической

практике тревожных состояний у пациентов

с неврологическими расстройствами. 

Медицина (Алматы). 2019;5(203):32-9.

[Zhusupova AS, Tautanova RS, 

Kalinichenko ZK, Smagul NB. Experience 

of daytime anxiolytics administration 

in the therapeutic practice of anxiety in patients

with neurological disorders. Meditsina (Almaty).

2019;5(203):32-9 (In Russ.)].

32. Heizmann CW, Fritz G, Schäfer BW. S100

proteins: structure, functions and pathology.

Front Biosci. 2002 May 1;7:d1356-68. 

doi: 10.2741/A846

33. Cupello A, Rapallino MV, Hyden H.

Stimulation of 36Cl- influx into rabbit cerebral

cortex microsacs by the endogenous antigen

S-100. Int J Neurosci. 1990 Oct;54(3-4):253-8.

doi: 10.3109/00207459008986641

34. Fermin CD, Martin DS. Expression of S100

beta in sensory and secretory cells of the verte-

brate inner ear. Cell Mol Biol (Noisy-le-grand).

1995 Mar;41(2):213-25.

35. Ганина КК, Дугина ЮЛ, Жавберт КС

и др. Релиз-активные антитела к белку S100

способны корректировать течение 

экспериментального аллергического 

энцефаломиелита. Журнал неврологии 

и психиатрии им. С.С. Корсакова.

2015;115(6):78-82. 

doi: 10.17116/jnevro20151156178-82

[Ganina KK, Dugina YuL, Zhavbert ES, et al.

Release-active antibodies to S100 protein 

are able to improve the experimental allergic

encephalomyelitis. Zhurnal nevrologii i psikhia-

trii imeni S.S. Korsakova. 2015;115(6):78-82.

doi: 10.17116/jnevro20151156178-82 

(In Russ.)].

36. Инструкция по применению 

медицинского препарата Тенотен. 

Доступно по ссылке: https://grls.rosminz-

drav.ru/Grls_View_v2.aspx?routingGuid=759d

bfcc-930c-40f3-9b32-d6e8cca6ad01

[Instructions for use of the drug Tenoten.

Available from:

https://grls.rosminzdrav.ru/Grls_View_v2.aspx?

routingGuid=759dbfcc-930c-40f3-9b32-

d6e8cca6ad01 (In Russ.)].

37. Gorbunov EA, Ertuzun IA, Kachaeva EV, 

et al. In vitro screening of major neurotransmit-

ter systems possibly involved in the mechanism

of action of antibodies to S100 protein 

in released-active form. Neuropsychiatr Dis

Treat. 2015 Nov 3;11:2837-46. 

doi: 10.2147/NDT.S92456 

38. Беляева ЛМ, Король СМ, 

Микульчик НВ, Нестерчук ОН. Примене-

ние препарата «Тенотен» в педиатрии. 

Здравоохранение. 2011;(12):56-9.

[Belyayeva LM, Korol’ SM, Mikul’chik NV,

Nesterchuk ON. The use of the drug “Tenoten”

in pediatrics. Zdravookhraneniye. 2011;(12):56-

9 (In Russ.)].

39. Ларенцова ЛИ, Сосульникова ЕА. 

Надежная и безопасная премедикация

в практике врача-стоматолога на детском

амбулаторном приеме. Стоматология 

детского возраста и профилактика.

2010;9(1):26-9. 

[Larentsova LI, Sosul’nikova EA. Reliable 

and safe premedication in pediatric dentistry.

Stomatologiya detstva i profilaktika = Pediatric

Dentistry and Dental Prophylaxis. 2010;9(1):26-9

(In Russ.)]. 

40. Tanaka Y, Marumo T, Omura T, Yoshida S.

Relationship between cerebrospinal 

and peripheral S100B levels after focal cerebral

ischemia in rats. Neurosci Lett. 2008 May

2;436(1):40-3. 

doi: 10.1016/j.neulet.2008.02.056. Epub 2008

Mar 4.

41. Steiner J, Bernstein HG, Bielau H, et al.

S100B-immunopositive glia is elevated 

in paranoid as compared to residual 

schizophrenia: a morphometric study. 

J Psychiatr Res. 2008 Aug;42(10):868-76. 

doi: 10.1016/j.jpsychires.2007.10.001. 

Epub 2007 Nov 14.

42. Andreazza AC, Cassini C, Rosa AR, et al.

Serum S100B and antioxidant enzymes 

in bipolar patients. J Psychiatr Res. 2007

Sep;41(6):523-9. doi: 10.1016/j.jpsy-

chires.2006.07.013. Epub 2006 Sep 7.

43. Arolt V, Peters M, Erfurth A, et al. S100B

and response to treatment in major depression:

a pilot study. Eur Neuropsychopharmacol. 2003

Aug;13(4):235-9. doi: 10.1016/s0924-

977x(03)00016-6

44. Netto CB, Portela LV, Ferreira CT, et al.

Ontogenetic changes in serum S100B in Down

syndrome patients. Clin Biochem. 2005

May;38(5):433-5. doi: 10.1016/j.clin-

biochem.2004.12.014

45. Tanaka Y, Marumo T, Omura T, Yoshida S.

Early increases in serum S100B are associated

with cerebral hemorrhage in a rat model of focal

cerebral ischemia. Brain Res. 2008 Aug

28;1227:248-54. doi: 10.1016/j.brain-

res.2008.06.076. Epub 2008 Jun 28.

46. Azmitia EC. Modern views on an ancient

chemical: serotonin effects on cell proliferation,

maturation, and apoptosis. Brain Res Bull. 2001

Nov 15;56(5):413-24. doi: 10.1016/s0361-

9230(01)00614-1

47. Ouadih-Moran M, Munoz-Hoyos A,

D’Marco L, et al. Is S100B Involved 

in Attention-Deficit/Hyperactivity Disorder

(ADHD)? Comparisons with Controls 

and Changes Following a Triple Therapy

Containing Methylphenidate, Melatonin 

and ω-3 PUFAs. Nutrients. 2023 Jan

31;15(3):712. doi: 10.3390/nu15030712

48. Заваденко НН, Суворинова НЮ, 

Заваденко АН, Фатеева ВВ. Расстройства

нервно-психического развития у детей

и возможности их фармакотерапевтической

коррекции. Журнал неврологии и психиатрии

им. С.С. Корсакова. 2021;121(11-2):38-45. 

doi: 10.17116/jnevro2021121111238

[Zavadenko NN, Suvorinova NYu, 

Zavadenko AN, Fateeva VV.

Neurodevelopmental disorders in children 

and the possibilities of their pharmacotherapy.

Zhurnal nevrologii i psikhiatrii 

imeni S.S. Korsakova. 2021;121(11-2):38-45. 

doi: 10.17116/jnevro2021121111238 (In Russ.)].

49. Остроухова ИП, Зубов ЕВ. Эффектив-

ность препарата Тенотен детский в терапии

лабильной артериальной гипертензии 

у детей. Эффективная фармакотерапия.

2014;16:12-20.



R E V I E W S

Neurology, Neuropsychiatry, Psychosomatics. 2023;15(3):104–113 9

Received/Reviewed/Accepted

02.03.2023/26.05.2023/28.05.2023

Conflict of Interest Statement
This article has been supported by Materia Medica Holding. The clinical studies described in the publications [12, 14, 15, 48] were

funded by a grant from LLC NPF Materia Medica Holding. Zavadenko N.N. participated as a researcher in these clinical trials and

received a grant from NPF Materia Medica Holding LLC. The conflict of interest has not affected the results of the investigation. The

authors are solely responsible for submitting the final version of the manuscript for publication. All the authors have participated in devel-

oping the concept of the article and in writing the manuscript. The final version of the manuscript has been approved by all the authors.

Perez M. https://orcid.org/0000-0002-7588-458X 

Zavadenko N.N. https://orcid.org/0000-0003-0103-7422

Skipetrova L.A. https://orcid.org/0000000260194981

Smirnov I.I. https://orcid.org/000000020149487X

Nesterovsky Y.E. https://orcid.org/0000-0002-4276-8400 

[Ostroukhova IP, Zubov EV. The effectiveness

of Tenoten for children in the treatment 

of labile arterial hypertension in children.

Effektivnaya farmakoterapiya. 2014;16:12-20 

(In Russ.)].

50. Дьяконова ЕН, Макерова ВВ, 

Воробьева НВ. Новые подходы к лечению

и профилактике сердечно-сосудистых 

заболеваний и микроциркуляторных 

нарушений у пациентов с тревожными 

и вегетативными расстройствами. Лечащий

врач. 2020;(7):7-13. 

doi: 10.26295/OS.2020.77.44.017

[Dyakonova EN, Makerova VV, Vorob’eva NV.

New approaches to the treatment 

and prevention of cardiovascular diseases 

and microcirculatory disorders in patients 

with anxiety and autonomic disorders.

Lechaschi vrach. 2020;(7):7-13. 

doi: 10.26295/OS.2020.77.44.017 

(In Russ.)]. 

51. Воробьева ОВ, Русая ВВ. Тревожные

расстройства в неврологической практике.

Лечащий врач. 2017;(5):12-6.

[Vorob’yeva OV, Rusaya VV. Anxiety disorders 

in neurological practice.. Lechashchiy vrach.

2017;(5):12-6 (In Russ.)].


