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INFLUENCE OF SLEEP DISTURBANCE ON COGNITIVE FUNCTIONS IN CHRONIC CEREBRAL ISCHEMIA AND ITS
CORRECTION

d http://dx.doi.org/10.5281/zenodo.7462712

ANNOTATION
Chronic cerebral ischemia (CCI) accounts for almost 2/3 of cerebrovascular diseases and causes cognitive impairment. In our article, we studied
the influence of sleep disorders on cognitive functions. Patients took the drug melatonin to correct sleep disorders. 63 patients with CCI were
examined. The mean age of the patients was 58.5+1.4 years. Patients were divided into 6 groups depending on the presence of sleep disorders and
the stage of CCI disease. Sleep disorders and cognitive impairment were assessed using special questionnaires; in addition, the cognitive evoked
potentials of P300 were studied. With an increase in the stage of CCI, cognitive indicators worsened according to the scales and parameters of
cognitive evoked potentials P300. In patients with sleep disorders, there was a tendency to worsen sleep parameters according to the Epworth scale
with an increase in CCL In patients with CCI, sleep disturbances worsen cognitive functions. When treated with melatonin in patients with CCI,
both sleep disorders and cognitive impairment improved.
Keywords: sleep disturbances, cognitive impairments, cognitive evoked potentials, chronic cerebral ischemia, melatonin.

Sxy6oa M.M.

JIOKTOP MEUIMHCKHUX HayK, Ipodeccop,

TarkeHTcKas MEAMLHCKAs aKa eMus,

Arambaes 3.H.

JIOKTOP MEJUIMHCKUX HAYK, TOLEHT

Vprenuckuii prman TamkeHTCKONW MEMIIMHCKON akaaeMun
Ouamocos P.1I.

TarkeHTCcKas MEAULUHCKAS aKaJleMus

BJIMSIHUE HAPYIIIEHUS CHA M UX KOPPEKIIUSI HA KOTHUTUBHBIE ®YHKIIUA XPOHUYECKOM
LEPEBPAJIbHOM UILIEMUAA
AHHOTAIUSA
Xponunueckasi nepeOpanbaast umemust (XIIM) cocramsier moutn 2/3 1epeOpoBacKyIBIPHBIX 3a00JIEBAaHMI M BBI3BIBAET KOTHUTHBHEIC
HapyueHus. B Hamel ctaTbe Mbl M3y4YMIIM BIMSHME HApPYLICHUH CHAa Ha KOTHUTHBHbIE (QyHKUMH. [l KOPPEKLMH HApYIICHUH CHA MaleHTbI
MIPUHMAMAJIH TIpenapaT MeiaToHuH. beuto obcnenoBano 63 manmenta ¢ XL, Cpexnuii Bo3pacT namueHToB cocraBmi 58,5+1,4 rona. [TanuenTst
ObLIM pa3zielieHbl Ha 6 TPyNHI B 3aBUCHMMOCTH OT HAJIW4YMs HapyLIeHWH cHa M craauu 3aboneBanus XLIM. PaccrpoiicTBa cHa M KOTHUTHBHBIE
HapyLIEHHs OLIEHUBAIUCH C IIOMOIIBIO CIIELUAIBHBIX OIPOCHUKOB, KPOME TOTO, HCCIIEA0BAINCh KOTHUTUBHbIC BbI3BaHHbIe noTeHuuansl P300. C
yBenudenueM cragun X1 yXyaimanuce KOTHUTHBHBIE TTOKA3aTeNN 10 IIKajdaM U apaMeTpaM KOTHUTHUBHBIX BBI3BaHHBIX noTeHnuanos P300. V
MALMEHTOB C HapYIICHUAMH CHa HaOJoJaach TEHACHIUS K yXy/ICHUIO napaMeTpoB cHa 1o wmxkaine Epworth ¢ yBenndyenuem crapun XIU. YV
nanuenToB ¢ XI{M HapymieHus cHa yxXyAlIaloT KOrHUTHBHBIE QyHKumH. [Ipu yedennn MenaroHMHOM Yy marmentoB ¢ X1 ymyumanuce xak
HapyILIEHHS CHA, TAK U KOTHUTUBHbBIC HAPYLICHUS.
KnroueBbie cjioBa: HapylleHUs CHAa, KOTHUTHMBHBIC HApyIIEHWS, KOTHUTHBHbIC BbI3BAaHHbIC NOTEHIMAJbl, XPOHMYECKas LepeOpasbHas
UILIEMHUsI, MEIATOHYH.

Yakubova M. M.

Tibbiyot fanlari doktori, Professor
Toshkent tibbiyot akademiyasi
Atambayev Z. 1.
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SURUNKALI MIYA ISHEMIYASIDA UYQU BUZILISHINING KOGNITIV FUNKTSIYALARGA TA'SIRI VA UNI
KORREKSIYASI

ANNOTATSIYA

Surunkali miya ishemiyasi (SMI) serebrovaskulyar kasalliklarning deyarli 2/3 qismini tashkil giladi va kognitiv buzilishlarni keltirib chiqaradi.
Magolamizda biz uyqu buzilishlarining kognitiv funktsiyalarga ta'sirini o'rgandik. Bemorlar uyqu buzilishlarini tuzatish uchun melatonin preparatini
qabul qilishdi. SMI bilan kasallangan 63 bemor tekshirildi. Bemorlarning o'rtacha yoshi 58,5, 1,4 yoshni tashkil etdi. Bemorlar uyqu buzilishining
mavjudligi va surunkali miya ishemiyasi kasalligining bosqichiga qarab 6 guruhga bo'lingan. Uyquning buzilishi va kognitiv buzilish maxsus
anketalar yordamida baholandi; bundan tashqari, P300 ning kognitiv potentsiallari o'rganildi. SMI bosqichining oshishi bilan kognitiv ko'rsatkichlar
P300 kognitiv uyg'otadigan potentsiallarning tarozi va parametrlariga muvofiq yomonlashdi. Uyqu buzilishi bo'lgan bemorlarda SMIning ko'payishi
bilan Epvort shkalasi bo'yicha uyqu parametrlarini yomonlashtirish tendentsiyasi mavjud edi. SMI bilan og'rigan bemorlarda uyqu buzilishi kognitiv
funktsiyalarni yomonlashtiradi. SMI bilan og'rigan bemorlarda melatonin bilan davolashda uyqu buzilishi ham, kognitiv buzilish ham yaxshilandi.

Kalit so'zlar: uyqu buzilishi, kognitiv buzilishlar, kognitiv uyg'otuvchi potentsial, surunkali miya ishemiyasi, melatonin.

Introduction

According to the World Health Organization (WHO), most of the
world's population has a life expectancy of over 60 years. According to
WHO estimates, by 2050 the number of people over 60 in the world
population will reach 2 billion [24]. Currently, with the increase in life
expectancy of people, cerebrovascular diseases also increase.

Currently, among the cerebrovascular diseases that cause a decrease
in cognitive activity, chronic cerebral ischemia (CCI) is the most
common, accounting for almost 2/3 of all cerebrovascular diseases. [1].
In CCI, multifocal or diffuse ischemic lesions develop in the brain,
manifesting themselves as a complex neurological and
neopsychological lesion and tending to gradually increase [7].
Cognitive impairment (CI) of mild and moderate severity may be an
early sign of CCI [17, 14, 16, 23]. The study of CI is carried out by the
ERP R300 method. The temporal-limbic and stem-reticular structures
take an active part in realizing the P300 potential [8, 5].

Normative values of P300 vary depending on age. At the same time,
from the age of 7 to 18-20 years, the speed of passage of impulses
increases and the latency of P300 decreases, and then the latency of
P300 increases. In this case, the latent period of P300 increases by 1.25
ms per year, while the amplitude decreases by 0.1 mV [3, 12]. This
decrease is explained primarily by the thinning of the myelin sheath and
[6] at the same time by the reduction of dendrites in the process of
natural aging, a decrease in the density of synaptic connections [3, 4].
The P300 method has a number of advantages in the objective
assessment of the process and is important in the early detection of
cognitive disorders. Using this method, it is useful to distinguish
between cognitive impairment, dementia, and other functional changes
[10, 18, 19]. An association between P300 and sleep disorders has been
noted in several studies [10, 11, 22] .

In CCI, also reveals sleep disturbances. Of great interest is the
problem of the relationship between dissomnic disorders and the
development of CCI. It has been established that with age, sleep
disorders occur in an increasing number of people. [24,25,26].
According to the results of a number of epidemiological studies, 30% of
people in all age groups of the population have problems with sleep;
about 95% of people over 60 years of age have various problems with
sleep. Symptoms of insomnia occur three times a week in 16-21% of
cases, in 10-28% of cases these symptoms are expressed, 8-18% are
dissatisfied with their sleep. Every fourth elderly patient often or
constantly takes sleeping pills [2,9,13,16,15]. The causal relationship
between cognitive impairment and sleep disturbance in CCI is complex
and varied. On the one hand, sleep disorders can stimulate
cerebrovascular disorders, and, on the other hand, CCI causes changes
in the duration and structure of sleep [19].

It is assumed that the age-related decrease in the level of
melatonin secretion plays a role in the development of the mentioned
sleep disorders and in itself can be the cause of a number of disorders
characteristic of old age with damage to the brain, internal organs, the
immune system, and the development of oncological diseases. Results
from some investigators in patients treated with melatonin (3 mg) with
CCI show positive changes in CI over 24 days [27].

Purpose of research: Study of cognitive changes in patients with
sleep disorders in CCI by method ERP P300 and evaluation of the effect
of melatonin on its correction.

Research materials and methodology:63 patients (36 men and 27
women) were examined. The mean age of the patients was 58.5+1.4
years. Patients were first divided into two groups depending on the
presence of sleep disorders, and then these two groups were further
divided into three subgroups depending on the stage of CCL

Table 1.
Patients with sleep disorders 1* group
Characteristics of groups Female Male Average
58.8+1.4
1 CCI 1% stage n=3 n=7 53.3£1.7
2 CCI 2" stage n=5 n=6 60.8+1.6
3 CCI 34 stage n=6 n=7 61.5+1.1
Table 2.
Patients without sleep disorders 2" group
Characteristics of groups Female Male Average
58.2+1.2
1 CCI 1* stage n=3 n=7 54.3£1.0
2 CCI 2" stage n=5 n=5 59.8+1.2
3 CCI 34 stage n=6 n=4 60.5+1.3

Epworth Sleepiness Scale (ESS) to assess daytime sleepiness. The
questionnaire assessed the level of daytime sleepiness in the range from
0 to 24 points (0-7 - no daytime sleepiness, 8-9 points - mild daytime
sleepiness, 10-15 points - moderate daytime sleepiness; 15-20 points -
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high daytime sleepiness, 20 points and above - severe daytime
sleepiness). [16].

The MMSE and MOCA questionnaires were used to assess
cognitive activity [19]. It was assessed on the MMSE scale: orientation
in time and space, repetition of words, serial calculation, repetition of
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previously spoken words, naming of objects, repetition of complex
phrases, execution of commands, understanding of written speech, free
phrase speech, copying of geometric figures. The maximum total score
is 30 points, which means no cognitive deficit. 24-27 points indicate
mild cognitive impairment, 20-24 points are interpreted as mild
dementia, 11-19 points mean dementia, 0-10 points mean severe
dementia.

The Montreal Scale of Cognitive Function Assessment (MOCA) is
better calculated than the MMSE scale in detecting moderate cognitive
impairment. The maximum score is 30 points. A score below 26 points
indicates mild impairment (19-25 points) and dementia is considered
(11-21 points) [28].

Neuro-MEP 4 (Neurosoft, Russia) is used in the Neurological Clinic
"General Med Standart" for direct cognitive activity of patients using
the instrumental diagnostic method. The methodology of R300 research
is based on the "odd point" paradigm, where two stimuli are presented
in random order, among which are "insignificant" (often) and
"significant" (rare) stimuli, which are the following results. Stimulation
in the form of a random event in response to auditory stimuli was used
to register ERP. Auditory stimuli were used in the form of clicks with a
frequency of 1000 Hz for insignificant stimuli and a probability of 70—
80%, for significant stimuli, 2000 Hz and a probability of 20-30%. The
duration of the stimuli was 50 ms, the intensity was 80 dB, and the
period between stimuli was 1 s. Binaural stimulation was used. The
epoch of analysis is 750-1000 ms. The number of averages is 30-70
separately for significant and insignificant stimuli. Frequency band —
0.5-30 Hz. Responses to significant stimuli were of clinical importance.
First, the P300 component was verified by comparing responses to
significant and non-significant stimuli. Responses to a significant

stimulus had mid-latency components in response to the stimulus itself
and then directly to the P300 cognitive complex itself. After the
components were verified, the latency of the P300 component were
evaluated.

All patients took melatonin at a dose of 3 mg for 1 month and their
cognitive functions assessed. For statistical analysis, parametric and
non-parametric methods used, depending on the nature of the data. The
given indicators are as the arithmetic mean and standard deviation
(M+m). When systematizing and statistical processing, p<0.05 was
taken as significance.

Results: During the examination, all patients were divided into
groups depending on the presence of sleep disorders and the stage of
CCI disease, and the results were analyzed.

The most common cause of CCI in the group of patients without
sleep disorders was atherosclerosis (45.4%, n=15), less often arterial
hypertension (39.4%, n=13) and their combination (27.3%, n=9). In the
group of patients with sleep disorders, the most common cause of CCI
was atherosclerosis (40.0%, n=12), less often arterial hypertension
(33.3%, n=10), type 2 diabetes mellitus (16.7%, n=5), and their
combination ( 10.0%, n=3).

Patients with sleep disorders: When studying daytime sleepiness
according to the Epworth questionnaire in patients with CCI 1 stage
indicators of the upper limit of the normal range for this scale were
revealed, with a deterioration of two and two and a half times in patients
with CCI of the second and third stages, respectively (p<0.05). After a
month of therapy with melatonin, the results showed significant
(p<0.05) positive dynamics detected in the groups of CCI of the 2nd and
3rd stages of disease (Table 3).

Table 3.
The results of daytime sleepiness in patients with sleep disorders on the Epworth scale
Before CCI 1% CCI 2™ stage | CCI 3" stage | After CCI 1% CCI 2™ stage | CCI 3
treatment stage treatment stage stage
Epworth scale 7.1 14.2 17.7+0.3 ®0 6.8 £0.1 12.1+0.5 13.4+0.5
(points) +0.7 +1.0*

note: *-p<0.05 — for groups CCI 1* stage and CCI 2" stage; ®-p<0.05 - for groups CCI 1* stage and CCI 3" stage; 0-p<0.05 - for the CCI 2™¢

stage and CCI 3™ stage.

According to the Montreal Cognitive Function Scale (MOCA), patients with CCI at the first stage had normal values, while patients with CCI
at the second and third stages had moderate CI, while the level of CI increased with increasing stage of the disease. According to the MMSE
scale, patients with CCI of the first and second stages scored the same scores, while in patients with CCI of the third stage, the scores scored were
significantly worse, which correlated with the data obtained from the MOCA test (see Table 4)

Table 4.
Results cognitive impairment in patients with sleep disorder by MMSE questionnaire and by ERP P300

Before CCI 1% CCI 2™ stage | CCI 3"stage | After CCI 1% CC1 2™ C(CI 3
treatment stage treatment stage stage stage

MMSE 25.2+0.4 25.0+0.5% 21.9+0.9 o0 27.1+0.1 26.2+0.3 24.1+1.0*

MOCA 28.0£0.5 26.3+0.4* 20.8+0.3 0 28.2+0.2 26.8+0.2 22.9+0.8

P300 348.1 375.0 382.0 3427 368 378
Latency +15.4 +17.2 * +163 @ +5.7 +11.2* +9.6

note: *-p<0.05 — for groups CCI 1* stage and CCI 2" stage; ®-p<0.05 - for groups CCI 1* stage and CCI 3" stage; 0-p<0.05 - for the CCI 2™¢

stage and CCI 3™ stage.

In the study of ERP P300 in patients with CCI of the first stage, the
latency of the P300 peak were within the normative values, while in
patients with CCI of the second stage, an increase in latency of P300
were detected, and in patients with CCI of the 3rd stage, the indicators
were significantly worse than the standard values ( p<0.05). After
correcting sleep disorders with melatonin, patients experienced an
improvement, they noted positive changes in their memory ability.

These changes were also revealed in a decrease in the latency of ERP
P300 (Table 4).

Patients without sleep disorders

When analyzing indicators on the Epworth scale in patients with
CCI without sleep disorders after melatonin therapy, it was revealed that
there was a slight improvement in all groups (Table 5).

Table 5.
Results daytime sleepiness of patients without sleep disorders by Epworth scale
Before CCI 1% CCI 2™ CCI 3 After CCI 1% CCI 2™ CCI 3
treatment stage stage stage treatment stage stage stage
Epworth 2.7+0.7 3.5£1.0 4.1+03 2.6 0.3 3.4+0.8 4.0+0.5
scale (points) * 00
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note: *-p<0.05 — for groups CCI 1* stage and CCI 2" stage; ®-p<0.05 - for groups CCI 1* stage and CCI 3" stage; 0-p<0.05 - for the CCI 2™¢
stage and CCI 3™ stage.

When studied the CI of patients with CCI without sleep disturbance
using a questionnaire (MMSE and MOCA), the data obtained indicate
that patients with CCI of the 1% stage had borderline normative
indicators, and patients with CCI of the 2" and 3™ groups had moderate

cognitive changes, and sleep disturbances compared with stage 1
patients. After 1 month of taking melatonin, the study of ERP P300 in
patients revealed a shortening of the latent periods in all groups, which

indicates an improvement in cognitive functions.

Table 6.
Results cognitive impairment in patients without sleep disorder by MMSE questionnaire and by ERP P300
Before CCI 1% stage CCI 2™ CCI 3" stage After CCI 1% CCI 2™ C(CI 3
treatment stage treatment stage stage stage
MMSE 272+0.4 26.0 £0.5* 23.9+0.9 e0 27.7+£0.5 27.5+£0.8 26.1+0.1
MOCA 28.0£0.5 26.3 £0.4* 23.8+0.3 ®0 28.3+£0.1 27.4+0.6 25.6+0.3
P300 340.1 368.0 375.0 3394 360.5 367.1
Latency +10.4 +9.2%* +123 e +9.8 +6.4 +9.8
note: *-p<0.05 — for groups CCI 1* stage and CCI 2" stage; ®-p<0.05 - for groups CCI 1* stage and CCI 3" stage; 0-p<0.05 - for the CCI 2™¢
stage and CCI 3" stage
CONCLUSIONS: 2. In patients with sleep disorders, it was found that with increasing

1. As the CCI level increases, the cognitive indicators increase
according to questionnaires and cognitive evoked potential P300

CCI disease stage, indicators on the Epworth scale have a tendency to

worsen;

(latency); 3. Sleep disturbance in CCI patients leads to deterioration of
cognitive performance.

References

1. Antipenko E.A. Chronic ischemia of the brain: PhD thesis Sciences. dis. Nizhny Novgorod. 2015: 25

2. Wayne, A.M. Sleep apnea syndrome and other sleep-related breathing disorders: clinic, diagnosis, treatment / AM. Wayne, T.S.

Eligulashvili, M.G. Poluektov // St. Petersburg: Eidos media. 2002:310.,

3. Gnezditsky V.V. Evoked potentials of the brain in clinical practice. Moscow, 2011. 264 p.

4. Gnezditsky V.V., Shamshinova A.M. Experience in the use of evoked potentials in clinical practice. Moscow, 2001. 480 p.

5. Gordeev S.A. Application of the method of endogenous P300 event-related brain potentials for the study of cognitive functions in normal
and clinical practice. Fiziol. person. 2007. (2). 121-133.

6. Guseva, E.I. Neurology: national leadership / E.I. Guseva, A.N. Konovalova, V.I. Skvortsova and others /M.: GEOTAR-Media. 2010;1040.

7. Zenkov L.R., Ronkin M.A. Functional diagnosis of nervous diseases. Moscow, 2004. 480 p.

8. Levina, Ya.l. Insomnia, modern diagnostic and therapeutic approaches / Ed. ME AND. Levin. Moscow: Medpraktika. 2005; 115

9. Maltseva, A. A., Influence of sleep disorders on cognitive functions in students, 76th scientific conference of students and postgraduate
students of the Belarusian State University [Electronic resource]: materials of the conference. At 3 p.m. Part 1, Minsk, May 13-24, 2019 /
Belorus. state un-t; editorial board: V. G. Safonov (prev.) [and others]. - Minsk: BSU, 2019. - S. 332-335.
https://elib.bsu.by/handle/123456789/232634,

10. Poluektov M. G., Preobrazhenskaya Irina Sergeevna Sleep disorders and cognitive functions, approaches to therapy // Neurology,

neuropsychiatry, psychosomatics. 2014. No. 1.,11. Ally B.A., Jones G.E., Cole J.A., Budson A.E. The P300 component in patients with
Alzheimer’s disease and their biological children // Biol. Psychol. 2006. 72. 180-187.

11. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. Fifth. Arlington, VA: American Psychiatric
Association. 2013

12. Geroldi C., Ferrucci L., Bandinelli S. et al. Mild cognitive deterioration with subcortical features. Prevalence, clinical characteristics, and
association with cardiovascular risk factors in community-dwelling older persons (The InCHIANTI Study) // J. Am. Ger. Soc. 2003. 51.
1064-1071.

13. Johns, M.W. New method for measuring daytime sleepiness: the Epworth sleepiness scale // Sleep. 1991; V.14: Ne6: 540545
14. Johns, M.W. Daytime sleepiness, snoring, and obstructive sleep apnea. The Epworth Sleepiness Scale / M.W. Johns //Chest. 1993; V.103:

Nel: 30-36. 70.

15. Meyer J.S., Xu G., Thornby J. et al. Is mild cognitive impairment prodromal for vascular dementia like Alzheimer’s disease? // Stroke.
2002. 33. 1981-1985.

16. Mild cognitive impairment with subcortical vascular features. Clinical characteristics and outcome // J. Neurol. 2002. 249. 1423-1432.

17. Morin, C.M. Epidemiology of insomnia: prevalence, self-helptreatments, consultations, and determinants of help-seeking behaviors / C.M.

Morin, M. LeBlanc, M. Daley, J.P. Gregoire, C. Mérette // Sleep Med. 2006; 7(2): 123-130.

18. Nasreddine, Z.S. The Montreal Cognitive Assessment, MoCA: a brief screening tool for mild cognitive impairment / Z.S. Nasreddine, N.A.
Phillips, V. Bédirian, S. Charbonneau, V. Whitehead, I. Collin, J.L. Cummings, H. Chertkow // Am Geriatr Soc.2005; 53(4): 695-9. PMID:
158170109.

19. Newman, A.B. Relationship of sleep-disordered breathing to cardiovascular risk factors. The Sleep Heart Health Study. Am / A.B. Newman,
F.J. Nieto, U. Guidry et al. // Epidemiol. 2001; 154: 50-59.,

20. Parra, Mario & Ascencio, Lindsay & Urquina, Hugo & Manes, Facundo & Ibanez, Agustin. (2012). P300 and Neuropsychological
Assessment in Mild Cognitive Impairment and Alzheimer Dementia. Frontiers in neurology. 3. 172. 10.3389/fheur.2012.00172

21. Stephens S., Kenny R.A., Rowan E. et al. Association between mild vascular cognitive impairment and impaired activities of daily living
in older stroke survivors without dementia // J. Am. Ger. Soc. 2005. 53. (1). 103—10

22. www.who.int/ru/news/item/30-09-2015-who-number-of-people-over-60-years-set-to-double-by-2050-major-societal-changes-required

23. Knutson E., Van Cauter P., Zee K.L., Lauderdale D.S. Cross-Sectional Associations between Measures of Sleep and Markers of Glucose
Metabolism among Subjects With and Without Diabetes: The Coronary Artery Risk Development in Young Adults (CARDIA) Sleep Study.
Diabetes Care 2011; 34: 5: 1171.,

43



JYPHATI HEBPOTIOTAW 11 HEVIPOXWPYPTYECKIX WCCELIOBAHITE | JOURNAL OF NEUROLOGY AND NEUROSURGICAL RESEARCH

24.

25.

26.

27.

I'onuapoBa A.I. IMoaudyHKIMOHANPHOE MOHUTOPHPOBAHHME B OKCIIEPTH3E COCTOSHHS 30POBBS JIMI SKCTPEMAIBHBIX HPOdeccuid.
Marepuaisl 6-ro MexIyHapoJHOr0 Hay4HO-IPAKTUYECKOro KoHrpecca «UenoBexk B 9KCTPEeMabHBIX YCIOBUAX: YENOBEUeCKHil (hakTop U
npodeccuoHanpHoe 310poBbe». M 2008; 148—149.

Liu Y., Tanaka H. Overtime work, insufficient sleep, and risk of non-fatal acute myocardial infarction in Japanese men. Occup Environ
Med 2002; 59: 447—451.

Poluektov M.G., Levin Y. Results of a Russian multicenter open observational non - comparable study of the efficacy and safety of the
Melaxen device (melatonin) for the treatment of sleep apnea (insomnia) in patients with chronic cerebral vascular insufficiency. Journal of
Neurology and Psychiatry. S.S. Korsakov 2012; 9:26-31.

Nasreddine, Z.S. The Montreal Cognitive Assessment, MoCA: a brief screening tool for mild cognitive impairment / Z.S. Nasreddine, N.A.
Phillips, V. Bédirian, S. Charbonneau, V. Whitehead, I. Collin, J.L. Cummings, H. Chertkow // Am Geriatr Soc.2005; 53(4): 695-9. PMID:
15817019.

44



Tadqjicjot uz ISSN 2181-0982
Doi Journal 10.26739/2181-0982

O

~ KYPHAJ HEBPONOTWH R
HEWPOXWPYPTWHECKMX UCCNEL0BAHUM

TOM 3 HOMEP &

JOURNAL OF NEUROLOGY AND NEUROSURGERY RESEARCH

VOLUME 3, ISSUE 6

Editorial staff of the journals of www.tadqiqot.uz KonrakT penakumii ;kypHajoB. www.tadqiqot.uz
Tadqiqot LLC the city of Tashkent, 00O Tadqiqot ropox TamkeHr,

Amir Temur Street pr.1, House 2. yiuua Amupa Temypa np. 1, qom-2.
Web: http://www.tadqiqot.uz/; Email: info@tadqiqot.uz Web: http://www.tadqiqot.uz/; Email: info@tadqiqot.uz
Phone: (+998-94) 404-0000 Ten: (+998-94) 404-0000




