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nporu 8,1%,p<0,05). Takum yunomM, noxasanus MI+y-BJT
10 komIuiekcHoi Teparii namientiB 3 XCH ta I[[JI 2 tumy
MOKpAIy€e KIIHIKO-TeMOJMHAMIUHI 1 TJIIOKOMETa0oivHi
MOKa3HUKA Ta  KOpPUrye  aucOamaHnc  OKCHIAHTHO-
AHTHOKCHIAHTHOI CHCTEMH.

KiouoBi ciioBa: XpoHiuHa ceplieBa HEAOCTATHICTb,
IYKpOBHH 1iabeTr 2 THUIly, CTPYKTYpHO-(pyHKI[IOHAIbHI
3MiHM JIIBOTO IUTYHOYKA, IEPEKiCHE OKUCIICHHS JIiIMiIiB,
(dikcoBaHa KOMOIHAI[isl MEIBIOHIIO JWTiApaTy Ta Y-
OyTupoOeraiHy auriapary.

Crarrs Hapiina 28.06.201%.

nporus 8,1%,p <0,05).Takum oGpasom, nobasienne MJ[+y-BIT
B cOCTaBe KoMIUIeKcHOM Teparnuu nanuentoB ¢ XCH u CJI 2 Tuna
yIydlIaeT KIMHHUKO-TEMOJUHAMHYECKUE M IJIIOKOMeTabomm-
YecKHe MapaMeTpsl U KOPPUTHpYyeT aucOanaHc OKCHIAHTHO-
AHTHOKCHIAHTHON CHCTEMBI.

KiwoueBbie cJIoBa: XpOHUYECKAs cepaevHas
HEIOCTATOYHOCTh, CaXapHbBId JauabeT 2 THIA, CTPYKTYypHO-
(yHKIHMOHAIBHBIE M3MEHEHHS JICBOTO JKEITyI0YKa, MEPEKUCHOE
OKHUCJICHUE JTUMUI0B, (PUKCHPOBAHHAS KOMOWHAIIUS MEJIbIOHUS
JUTUIpaTa U Y-0yTHpoOeTanHa TUTHApATa.

Peuensent llleniteko B.1.

DOI 10.26724/2079-8334-2020-1-71-22-26
UDC 616-079.3. 616.831-005.6

INFLUENCE OF EXCESSIVE NIGHTTIME ACTIVITY ONTHE RI  SK
OF ISCHEMIC CEREBRAL STROKE EVENT AND ITS COURSE FE ATURES

e-mail: healermaster@gmail.com

Clinical neurological and neuroimaging examinata$rB00 patients with ischemic stroke was performigte control
group included 40 patients without signs of acerebral stroke (men - 21, women - 19) aged 46 tgeés (mean age being
62.6 + 10.2 years). The data obtained confirmetittteimportant role of excessive nighttime ac#i(EENA) is characteristic of
all groups of patients, but 100% correlation isesteed in patients with nocturnal strokes. In patievith ENA there are two peaks
of blood pressure increase: - 9:00 and 21:00. st blood pressure disorders at night were ib®Afe: 68.4% (n = 13) - night
peaker, 26.3% (n = 5) - non dipper, 5.2% (n = #@)pper subtype. Against the background of an opaistroke prevention
program, the incidence of recurrent ischemic stsakas by 2.09 times lower than in the control graithin 2 years. The present
study results show the importance of ENA for thegdiosis and pathogenesis of acute ischemic stroke.

Key words: stroke, excessive nighttime activity, onset tistegke risk, prevention.

The study is a fragment of the research projectv@epment and improvement of diagnostic and tharapéactics in
patients with acute diseases of the abdominal gadmplicated by peritonitis”, state registratioroN)118U001029.

The problem of acute ischemic stroke remains ortbefmain issues in modern medicine, being
one of the main causes of disability and mortadtypeople in Ukraine and in the world. The issue of
ischemic stroke treatment, regardless of the ecanstatus of the country, remains expensive, tloeeef
the world's organizations focus on the therapesttiategy to combat ischemic stroke, precisely an th
prevention of this disease [6].

Importance of the ischemic stroke prevention britmgghe forefront identification and unifying the
whole variety of risk factors for cerebral ischerfiif However, at this stage, researchers have agiged
concerning unmodified (age, gender, race, etc.) “amdrnal” modified risk factors for cerebrovasaul
catastrophe (arterial hypertension, hypercholdstaia, diabetes, etc.) [1, 2]. As for the “extefmek factors,
researchers have not yet come to a single conojusiparately identifying only the factors of badbits [3, 5].

One of the important predictors of cerebral isclamvhich, however, is poorly described in
modern literature, remains excessive nighttimevagt{(ENA). Excessive nighttime activity is a halmd
permanent deformation of the day regime (soci&lgi®ups are doctors, taxi drivers, night shift keos).
This factor plays a significant social role in mgmgople's lives and can seriously affect the inuigeof
cerebrovascular pathology in many groups of poprid#]. Studies have already confirmed that exeess
nighttime activity shows a pronounced associatidh wardiovascular disease [7], diabetes mellitud a
cancer, but the question of the impact on patiitts acute ischemic stroke remains understudied [9]

The purposeof the work was to determine the extent and naifitee excessive nighttime activity
factor’s influence on the incidence of ischemiokér and to study the efficacy of ENA prevention in
association with the recurrent ischemic strokeglamce.

Materials and methods. To achieve this purpose, we performed a clinicalroegical and
neuroimaging examination of 300 patients who hadeaischemic stroke (men - 196, women - 104) aged
42 to 84 years (mean age - 65.2 + 8.7 years). fitiadion criteria for this study were: the patiématge
from 40 to 85 years; ischemic stroke focus verifiegl MRI; consent of the patient or his legal
representative.
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The control group consisted of 40 patients withsigms of acute stroke (men - 21, women - 19)
aged 46 to 76 years (mean age being 62.6 + 10r2)ywho were enrolled in the study to develop aasdoc
risk assessment scale for the cerebral stroke .onset

To assess the risk of a patient with acute ischestiicke, preference was given to clinical
examination methods directly at the patient's lbisin this case, the patient with acute strokeh(sr
relatives in case of inability to contact) subjeca detailed survey and collection of premorbidranesis,
followed by the use of the stroke social risk scathich presents the severity of such cerebrovascul
ischemia social risk factors in the patient as sldisturbance, stress inducing environment, exeessi
nighttime activity, prolonged work with monitorsw physical activity, poor nutrition, bad habitéc@hol,
tobacco smoking).

Assessment of the excessive nighttime activity sgvevas performed by collecting information
on the nature and timing of the patient's work eesd according to the following criteria:

* 3 points - one or more of the following symptoans observed: permanent work at night shift or
work ending later than 3:00; severe nocturnal platsar mental activity more than 3 nights per week.

* 2 points - one or more of the following symptoars observed: periodic work at night shift or
end of work ending after 00:00; severe nocturngspal or mental activity more than 1 night per iwee

« 1 point - one or more of the following symptonte abserved: rarely work at night shift or end
of work after 9:00 pm; severe nocturnal physicainantal activity more than 1 night per month.

« 0 points - work ends no later than 6:00 pm, sewecturnal physical or mental activity is observed
less frequently than 1 night per month.

According to the severity of one or another faceach predictor is scored in points, denoting the
highest grade of the score being 3 points, complasence - 0 points. In the case of several siglisdting
different degrees of the factor severity, the omestered to be of the highest risk is taken ictmant.

Statistical analysis was performed using Microgoftel. Average values (M) were calculated to
provide adequate evaluation of the data. Statigticecessing of absolute values was carried oudraatg
to conventional methods with the calculation ofeirgive and extensive indicators. The relationship
between qualitative variables was determined udiiegFisher's exact test, the difference between the
average values was estimated using the non-paiarvMdann-Whitney U-test. The difference at p <0.05
was considered statistically significant (usingg Bonferroni amendment).

Results of the study and their discussionto identify the most important risk factors foclemic
stroke and the place of ENA among them, we analylzedbccurrence frequency of the most common
stroke predictors not only among the main Al grpatents (n = 300) but also among the A2 controligr
(n = 40), which representatives had no ischemakst(table 1).

Table 1
Social risk factors and their incidence in patientsvith and without acute cerebral stroke (%)

. Patient groups
Social factors AT n=300) % A (g:4op%
Stress inducing environment 98.3* 10
Sleep disturbance 96.0* 5
Low physical activity 86.0* 11
Excessive nighttime activity 83.3* 5
Prolonged work with monitors 80.0* 35
Poor and irregular food intake 75.0* 5
Bad habits (alcohol, tobacco smoking) 71.0* 10
Marital status 70 84
Physical overload 62 45
Hyperthermia 57 40
Past lung infection 55 58
Unsystematic intake of antihypertensive drugs 54 39
Frequent voyages by train, air travels 46 23
Absence of sexual activity 37 18
Depression 18 10

* - statistically significant difference (p <0.05).

The results of the analysis indicate a high diainoslue of such a predictor as ENA, which
ranked fourth (83.3%) in the list of the most freqtly diagnosed risk factors for cerebral ischenwviaije
among the representatives of the control grougrdwgency of this factor detection did not exceéd (5
<0.05).
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The mean ENA severity among the patients in themeiup who showed this risk factor (n = 249)
was 2.22 + 0.16 points.

Having obtained confirmation of the ENA factor diagtic value, we continued studying the effect
of this predictor on the ischemic stroke coursedrticular, we analyzed variants of the cerelsahémia
onset time against the background of excessivettitigh activity detected in patients of the mainigyo
(table 2). To optimize the analysis of the dataotad, all patients were divided into 3 groups atitog to
the of day when the ischemic stroke occurred:

- group 1, which patients suffered from cerebrah&mia during the day (8: 00-14: 59);

- group 2, which patients had a stroke in the exggil5: 00-21: 59);

- group 3, which patients underwent ischemic stratkeight (22: 00-7: 59).

Table 2
Influence of ENA on the daytime period of ischemistroke onset
Patient groups
Index . -
Daytime stroke (n=146) Evening stroke (n=107) Nocturnal stroke (n=47)
Excessive nighttime activity 123 (84.2 %) 80 (74.7 %) 47 (100 %)

The data obtained confirmed that excessive nigktaniivity played an important role in all patient
groups, however, there was a 100% correlation dtiepts with nocturnal strokes.

Based on the above information, we analyzed the Efldence on the patterns of blood pressure
(BP) fluctuations in patients within the day andhtiperiods (fig. 1).
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Fig. 1. Characteristics of systolic (SAT) and diistblood pressure Fig. 2. Variability of nocturnal of blood pressure
(DAT) fluctuations among patients with acute isciestroke in whom ENA oscillation in patients with stroke that occurreghiamst the
was observed. ENA background (22: 00-7: 59)

The features of the blood pressure dynamics ireptstiwith ENA lied in the fact that such patients
had two peaks of blood pressure increase - 9:0@ard respectively. It is noteworthy, that suchadel
of blood pressure variability, according to our esitions, is largely associated with the distudeaof
the sympathetic system circadian activity and étseéd stimulation in the night period due to exiess
night activity, sleep disorders and active nighisuamption of alcohol in the history of the ischestioke
social risk. Such a shift leads to a high risk wéreased blood pressure during sleep and causes a
pathological background for the cerebrovasculaastatphe onset during the night period.

Observation of nocturnal blood pressure oscillatrosuch patients only confirms our findings,
since the spectrum of blood pressure oscillatictepas was as follows: 68.4% (n = 13) - night-peake
26.3% (n =5) - non- dipper, 5.2% (n = 1) - dippebtype (fig. 2).

The obtained data permit to conclude that for padievith ENA, in whom stroke was mostly
observed at night, the main internal risk factar tfte cerebral ischemia onset is arterial hyperens
which is confirmed by the results of the study be influence of circadian rhythm disturbance onrhea
disease risk performed by Shanmugam V. with coast[v].

However, it should be emphasized that the peakoofdypressure in such patients occur during the
night period, which contradicts the standard ddilgod pressure fluctuations and, most likely, are
associated with patients' lifestyle, which requttemm to be excessively active during the nighetohday
(security, night duty, dispatcher’s service, actightlife, etc.) and thus causes the body to raaina
sufficient level of vigor and functionality due tihronic unnatural stimulation of the sympatho-adten
system.

Important is the fact that, even after a persoarnstto normal daytime work and activity, such a
pathological pattern of BP fluctuation continuegp#sist for a long time and, as a result, can teate
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ischemic stroke onset at night. Similar trends @mesistent with the findings of a research teambigd
Yadegarfar G., although the focus of their studyg weated to cardiovascular rather than cerebraNasc
diseases [9].

Given the identified trends in the ENA impact ore tischemic stroke course, the following
algorithm for the ischemic stroke prevention isgibke for the following patients:

1) Antihypertensive therapy with assignment of cerg2 or more drugs) therapeutic regimens
according to individual features. Given the subtyde‘night-peaker” daily BP fluctuation, evening
antihypertensive medication is mandatory and thanrtkdng is that the drugs are given at a high dose
before bedtime. In the absence of counterindicatitre calcium antagonist group is preferred,;

2) Continuous control over the patient’s own heai;

3) Adequate antiplatelet therapy (100 mg of pra&getcetylsalicylic acid form in the evening after
meals);

4) Prescription of statins in standard (20 mg) desaccording to the scheme “1 month of
admission - 1 month without drug” under the contiidiver sampling;

5) Use of drug-free (autotraining, exercise, meidita swimming) and medicamentous
(antidepressants, anxiolytics, sedatives) methbsisess relief, avoidance or elimination of strieskicing
environmental elements;

6) Adequate oxygenation of the office space wheeeffice equipment is located. Periodic breaks
every 45 minutes (it is advisable to do exerciseetnove the spasm of accommodation or just staying
with eyes closed). During breaks it is necessapetform a set of exercises for the neck;

7) Changing working conditions to adapt to the udiarhythm with daytime activity and
nighttime sleep, reducing episodes of nighttimévagf and a mandatory after-work rehabilitatiorripe.
Avoiding the use of stimulants to enhance actigityight;

8) Complete refusal of alcohol intake or a sigmifit restriction on its consumption. It is
permissible to consume alcohol in small or modeaate@unts, which makes - 2 units of alcohol per day
for men and - 1 unit for nonpregnant women;

9) Prevention of night hypoxia by room ventilationoxygen therapy. Removal of the elements
that can excite the nervous system at bedtime (fdimts, alcohol, videos, etc.). Normalization afegl by
physical methods (gymnastics, warm baths, autat@irand medication (sleeping pills, sedatives)s It
recommended to administer melatonin as a hypnota@uroprotective drug at the dose of 1-2 mg leefor
going to bed with a gradual transition to the do8-6 mg in case of failure in the circadian rhyith
normalization.

Considering the ability of melatonin (N-acetyl-54mexytryptamine) and its metabolites to absorb
a wide range of free radicals, researchers contdecompound as one of the most important ardenxis
in the body. Acting as the mechanism of direct ptare this neurohormone is able to neutralize ffece
of free radicals on the cell wall of neurons [8].

Assessment of the described prevention schemeaeffim patients with stroke, which occurred
against the background of the ENA, was performedaling to a comparative data assessment of the mai
group, which included 24 patients with stroke agaihe ENA background, aged 52 to 83 years (mean ag
— 63. 6+1.3 years), who received prevention treatraecording to the algorithm described above.

To control the prophylactic treatment efficacy, twntrol group was also formed including 23
patients with acute stroke, which also occurredssociation with ENA, aged 51 to 84 years (mean age
64.1+1.5 years), but who were assigned a standaphplactic regimen.

The efficacy of the presented preventive regimea stadied during the observation period of 2
years. During this period, only 2 recurrent cerghszular catastrophes occurred in the main gro384B
However, in the control group the situation witltugent episodes of ischemia was worse - 4 cases
(17.4%). Thus, in this case, the specialized scheatka positive effect in reducing the incidence of
recurrent ischemic strokes by 2.09 times comparéukt control group, which confirms the resultsaiied
by Wirtz P.H. and co-authors concerning the positaffect of melatonin use on blood coagulation
properties [8] and the respective prevention adritvosis.

In general, the results of our study are concordaihtthe general scientific trends outlined in the
work of Douma et al. [3], but our data indicate aremxpronounced dependence of daily fluctuations in
blood pressure both on the complex effects of inatierisk factors and excessive nighttime actiwithjch
also was reflected in our other scientific workk [1

At the same time, a data from Fodor et al. [4] sutgpour findings that excessive nighttime activity
has a particularly pronounced negative impact emticturnal time of onset of ischemic stroke, wiiial
a more severe clinical course and a special nafuremplications [1].
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The results of the presented study indicate thah BAs significant diagnostic and informational
value for determining the risk of ischemic strokbe study of the excessive nighttime activity effe
the ischemic stroke course showed that this ristofehad a pronounced association with the strolsein
at night and led to a characteristic disturbandal@dd pressure daily fluctuations patterns ingre with
ischemic stroke. Preventive measures that incllizdl correction resulted in a decrease of the recurr

ischemic strokes incidence by 2.09 times comparedd control group.
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BII/IUB HAAMIPHOI HIYHOI AKTUBHOCTI
HA PU3UK BUHUKHEHHS TA OCOBJIUBOCTI

HNEPEBITY INEMIYHOT'O MO3KOBOT'O
IHCVYJIbTY
BoustocoBenn A.O., 3o3yas 1.C., Bosocoeun O.11.,
Casuenko JI.C., Kpamapesa O.I'.
[IpoBeneHo KITiHIKO-HEBPOJIOTiYHE Ta HEHpPOBU3Yya-
mizaniiine oOctexenHs 300 XBOpHX, IO TEPEHECITH
imemiunnii iHcynsT. KonTtpomeny rpymy crimamm 40
nanieHTiB  6e3 O03HAK TOCTPOrO0 MO3KOBOIO IHCYJIBTY
(uomogikiB - 21, xiHok - 19)y Biui Big 46 1o 76 pokis
(cepenniit Bik 62,6 * 10,2 poky). Ortpumani IaHi
MITBEpAWIM, IO BaXIUBA pOJIb HAAMIPHOI HIYHOL
AKTUBHOCTI XapaKTepHa IS BCIX TPy MAIi€HTIB, OJHAK
U TALI€HTIB 3 HIYHUMH 1HCYJIBTaMH CIOCTEPIraeThCs
xoperinist 100 %.Y nmanientis 3 HHA cnocrepiraerscs 1Ba
ik migsuimeHHs AT - 9:00i 21:00.I1artepau nopyIieHHs
apTepiaJbHOro THCKY B HIYHHMH Yac BHIJISAIN HACTYTHUM
yuroM: 68,4% (n = 13) — night peaker, 26,3% (n =5) A
dipper, 5,2% (n = 1)migrun dipper.Ha 11 ontumizoBaHoi
Mporpamu NpodinakTUKK iHCYJIBTY HPOTSATOM 2 POKIB ceper
TAIiEHTIB y OCHOBHIN TPyl CHOCTEPITaniocss 3MEHIICHHS
YacTOTU MOBTOPHHX iMIEMiYHUX iHCYNbTIB y 2,09 pazu B
MOpIBHSHHI 3 KOHTPOJBHOKW Ipynow. Pesynbrati
MPE/CTABICHOT0 JOCII/DKCHHS TOKa3yITh BaXIIHBICTh
HHA s [iarHOCTMKM Ta  TATOTEHE3y  TOCTPOro
[IIEMIYHOTO IHCYJIBTY.
KoarouoBi cioBa: iHcynbT, HagMipHa HiyHA
AKTHUBHICTb, 4ac MOYaTKy, PU3UK IHCYIbTY, IpoQilaKThKa.
Cratta Hagiiinuia 25.04.201%.

BJIMSAHUE YPESMEPHOH HOYHOU

AKTUBHOCTH HA PUCK BO3HUKHOBEHUS

N OCOBEHHOCTHU TEYHEHUS NIIEMHWYECKOI'O
MO3IroBOIo HHCYJIbTA
Bosocosen A.A., 303yas U.C., Boaocosen O.I1.,
Casuenko JI.C., Kpamapesa O.I'.

IIpoBeneHsl KIMHHUKO-HEBPOJOTMYECKOE M HEHpoBU3ya-
mm3anonHoe  obcienoBanuss 300  OONBHBIX, TEPEHECIIHNX
nmemudeckuit nHCynsT. KoHTponbsHylo rpymmy cocraBmau 40
HNanyeHToB 0e3 INPH3HAKOB OCTPOr0 MO3TOBOTO HMHCYJIBTA
(Myxumn - 21, xenmuH - 19) B Bo3pacte or 46 mo 76 ner
(cpennmii Bospact 62,6 + 10,2roxma). IomydyeHHbIE TaHHbBIC
HOATBEPAMIIH, YTO BaXKHAS POJIb YPE3MEPHOIT HOYHOW aKTHBHOCTH
XapakTepHa IJIsl BCEX IPYMII MALUEHTOB, OJAHAKO IS MAlUEHTOB
¢ HOYHBIMH HHCYIbTaMH HaOmomaercs koppemsinus 100%. YV
HNalMeHTOB C 4Ype3MepHOil HouHo# aktuBHOCTHIO (UHA)
HaOmomaercst aBa nuka mnoseimeHus AJl - 9:00 u 21:00.
[MTarTepHB! HapyLIEHUs apTEPHATBHOTO JABJICHHS B HOUHOE BPEeMsI

N®BITIISLIENN ciienytomuM obpasom: 68,4% (n = 13) - night peaker,
26,3% (n = 5) - non dipper, 5,2% (n = 1jearun dipper.Ha
(hoHEe ONTUMHU3MPOBAHHOI MPOrpaMMbl NPOGUIAKTUKY HHCYJIbTa
B TEYCHHE 2 JIET CPEeAM NAlCeHTOB B OCHOBHOW TIpyIe
HaOJII0/1aJIOCh YMEHBIICHUE YaCTOThI TOBTOPHBIX HIIEMHYECKHX
nHCynbTOB B 2,09pasa 1o cpaBHEHHUIO ¢ KOHTPOJILHOI TPYIITOH.
PesynbraThl TpENCTABICHHOTO HCCIEHAOBAHUS  ITOKA3BIBAIOT

BakHOCTh YHA i [IMarHoCTUKM W TATOre€HEe3a OCTPOro
HUIIEMUYECKOT0 UHCYJIbTA.
KiroueBble cj0Ba:  HHCYNbT, 4Ype3MepHas HOYHAs

aKTHBHOCTB, BpeMsl Havaa, PUCK HHCYJIbTa, TPOPHIaKTHKA.
Peuensent JlensBa M.IO.
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