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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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CIRCADIAN RHYTHM DISORDERS AND NON-MOTOR SYMPTOMS
IN DIFFERENT MOTOR SUBTYPES OF PARKINSON’S DISEASE

Tarianyk K., Shkodina A., Lytvynenko N.

Poltava State Medical University, Ukraine

Parkinson’s disease (PD) is neurodegenerative disease, usu-
ally characterized by tritium of motor symptoms: bradykinesia,
rigidness and rest tremor. The symptoms of PD are accompanied
by degenerative changes concerning the brain, spinal cord and
peripheral nerves. In Parkinson’s disease there is a depletion of
dopaminergic neurons in the compact part of the substantia nigra
(SN) and significant changes in the red nucleus, hippocampus
and cortical structures [11].

There are different algorithms of determination of engine sub-
type of PD, depending on the prevailing symptoms of motor dis-
orders. Thus, recently there is an increase in the frequency of de-
velopment of akinetic-rigidity (AR) and mixed (ART) (akinetic-
rigidity-tremor) subtypes [2]. At the same time, a systematic
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review of neuroimaging changes in different motor subtypes of
CP indicates the «benign» course of tremor-dominant (TD) form
compared with other. In patients with non-tremor-dominant (AR
& ART) subtypes of PD, there is a deficiency of striato-thalamo-
cortical and other thalamocortical pathways, which leads to a
connection with cognitive and sensorimotor disorders, and in
the tremor-dominant subtype there is a greater dysfunction of
the cerebellar-thalamo-cortical pathway. TD, unlike other motor
subtypes, has no changes in the cortico-basal pathways [3].
Recent studies show that phenotype of the disease depends
not only on the prevalence of certain motor signs, but also on
the non-motor symptoms. Determination of different profiles of
the PD allows to improve forecasting of the course and manage-
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ment of the disease. Numerous studies indicate the relationship
between motor subtype PD and the expression of various non-
motor symptoms [4,5].

Non-motor symptoms of CP include mental disorders, sleep
disorders, gastrointestinal disorders, weight loss, visual distur-
bances, cardiovascular disorders, pathological fatigue, disorders
of the genitourinary and autonomic systems, sensory disorders
(pain, olfactory and taste disorders). One of the most common
of these is sleep disorders, which directly impair the quality of life
of patients [6]. At the PD meet insomnia, disorder of the phase of
rapid movements of eyes, restless legs syndrome and disorder of
the circadian rhythm of sleep-wake. The latter may be exacerbated
by age-related changes in the pineal gland in elderly and senile pa-
tients. The degree of calcification of the pineal gland is associated
with changes in the internal structure of the organ, which can lead
to the development of circadian dysregulation [7].

The international classification of sleep-3 disorders divides
circadian rhythm disorders into the following nozological forms:
the disorder of the early phase of sleep, the disorder of the late
phase of sleep, the disorder of the irregular phase of sleep, non-
24-hour circadian rhythm, jetlag, sleep disorders associated with
changing work, others (not classified in other headings) [8].
However, the prevalence of circadian rhythm disorders among
patients with PD and the factors influencing their development
are not well studied and need further research. Therefore, the
purpose of our research was to evaluate the differences of non-
motor manifestations, chronical peculiarities and disorders of
circadian rhythm in patients with different forms of PD and to
determine the relationships between them.

Material and methods. The current primary researches was a
part of the research No. 0120U101166 “The study of the patho-
genetic role of the circadian molecular clock in the development
of metabolic diseases and systemic inflammation and the develop-
ment of treatment methods aimed at these processes” funded by
Ukrainian Ministry of Health Public Service and planned scientific
studies of Nervous Diseases department in Ukrainian Medical Sto-
matological Academy, titled “Clinical, molecular genetics and neu-
rophysiologic features of the course of the various forms of Parkin-
son’s disease” (state registration number 0119U102848).

We conducted a study of clinical parameters in patients with PD.
64 patients with different motor subtypes of PD were examined.
The PD diagnosis was put according to the criteria of the UK Brain
Bank criteria. Patients were divided into groups according to the
motor subtype verified by the results of interference electroneuro-
myography, namely: Group 1 — patients with akinetic-rigidity-trem-
or (mixed) subtype (n=38), Group 2 — patients with an akinetic-
rigidity subtype (n=26). Each group collected demographic data,
studied the stadium on Hoehn and Yahr scale and the overall score
of UPDRS unified scale [9,10]. The criteria of inclusion are: avail-
ability of PD stage by Hoehn and Yahr 1-3, age younger than 90
years, the main method of treatment of levodopa therapy. Criteria
of exclusion: iecondary parkinsonism, «parkinsonism- plus, stage
of PD by Hoehn and Yahr more than 3, cerebrovascular diseases,
age 90 years and older.

Non-motor manifestations were studied by the results of
scales of assessment of non-motor symptoms at PD (NMSS). It
consists of 30 questions relating to the patient’s condition during
the last month and combined into 9 domains: cardiovascular and
falling, sleep/fatigue, mood/cognition, perception/hallucina-
tions, attention/memory, gastrointestinal tract, urination, sexual
function and others. The answer to each question includes a fre-
quency that is rated as 1 - rarely (<1 time/week), 2 — sometimes
(1 time/week), 3 — often (several times/week), 4 — very often
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(daily or constantly), and the severity expressed as 0 — absence,
1 — easy, 2 — moderate, 3 — severe. To calculate the score in each
domain, their products are summed. The total score consists
of the sum of all domains and varies from 0 to 360, where the
higher value corresponds to the more pronounced non-separate
characters [11].

Munich Chronotype Questionnaire (MCTQ) used to deter-
mine the onset of sleep, waking time, duration, mid-sleep, mean
weekly sleep duration, mean weekly light exposure, chronotype,
and for working patients relative jet lag and mean weekly sleep
deprivation. The parameters were recorded in hours and minutes
and then converted to fractions of a unit in hours for mathemati-
cal analysis. The morning type of chronotype was set when its
value was less1:00, indifferent from 1:00 to 2:00, and evening
more than 2:00. All these parameters were measured in hours
and minutes and converted to fractions per unit in hours for
statistical processing. The chronotypic time before 1:00 corre-
sponded to the morning type, from 1:01 to 2:00 - indifferent and
from 2:01 - in the evening [12].

Diagnosis of circadian rhythm disorders was performed in accor-
dance with the International Classification of Sleep Disorders-3 [8].
The study included only patients with sleep disturbance disorders
who were diagnosed on the basis of a clinical interview, sleep di-
ary completion, and daily thermometry. The following criteria were
used to confirm circadian rhythm disorders:

a) constant or repeated due to:

- defeat of the system of circadian rhythms;

- mismatch of internal rhythm and external factors;

b) lead to insomnia and/or excessive daytime sleepiness;

¢) related to the violation of social, professional and other
spheres of activity;

d) cannot be better explained by other sleep disorders, neu-
rological or mental disorders, use of drugs and psychoactive
substances;

e) when it is allowed to choose a convenient schedule, pa-
tients have sufficient quality and duration of sleep for age, but
maintain a shifted 24-hour circadian rhythm;

e) a diary of sleep or actigraphy monitoring for at least 7 days
records a stable delay of the normal period of sleep.

The criterion for diagnosing the disorder of the late phase of
sleep was the shift of the main period of sleep and waking time
compared to the desired:

- chronic or recurrent complaint of waking complications at
the desired time;

- inability to wake up at the desired, socially determined time.

Disorder of the early phase of sleep was established by shift-
ing the main period of sleep and waking time compared to the
desired:

- inability to maintain vigor until the desired time;

- inability to sleep until the desired, socially determined time.

In the presence of the following criteria revealed a disorder of
the irregular phase of sleep:

- sleep diary or actigraphy monitoring for at least 7 days
shows many irregular sleep attacks (at least three) for 24 hours;

- the total sleep time for 24 hours is normal for the patient’s age.

The research was approved by the Bioethics Committee of
Poltava State Medical University and conducted in accordance
with international standards. Statistical analysis of the data ob-
tained was carried out with the help of SPSS Statistic 26.0 (IBM
inc., USA) and EZR Statistics 1.2 (Jichi University, Japan) [13].
Quantitative data checked the compliance with the law of nor-
mal distribution according to the criteria of Shapiro-Wilk. The
obtained data were processed by the methods of descriptive
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statistics, according to which the arithmetic mean and standard
error were calculated for normally distributed quantitative data.
(M=£SE) were calculated. One-factor analysis of variance was
used to compare quantitative data in 3 groups (ANOVA) with
the amendment Bonferroni. In all cases, the critical value of p-
value was considered 0,05.

Qualitative indicators were presented in the form of absolute
values (n) and percentages (%). Multiple comparisons of quali-
tative indicators in unrelated groups were performed using the
Yates-corrected %2 test or using Fisher’s exact test for 2x2 tables.

To build a prognostic model and assess the impact of pa-
rameters of daily functioning and non-motor symptoms on
the chance of developing circadian rhythm disorders, the
method of multifactor logistic regression analysis with the
calculation of the odds ratio (OR) and 95% confidence in-
terval (95% of CI). The Akaike information criterion was
used to select the minimum set of factors associated with the
source variable. The quality of the constructed prognostic
model was evaluated using ROC-analysis with subsequent
calculation of specificity, sensitivity, accuracy, predictability
of positive and negative test results. The Yoden Index calcu-
lation method was used to select the optimal test limit. In all
cases, p-values were considered critical.

Results and discussion. Group 1 consisted of 19 women
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(50%) and 19 men (50%) at the average age of 63,66+1,42 years,
group 2 — 12 women (46%) and 14 men (54%) at the average age
of 63,31+1,75 years, and control group 14 women (47%) and 16
men (53%) at the average age of 59,90+1,56 years. Significant
gender and age differences between groups were not detected
(p=0,949 for sex and p=0,117 for age). The total UPDRS score
in group 1 was 48,9243,07, and in group 2 —47,19+3,31, which
is not very statistically significant differences (p=0,709). Ac-
cording to the Hoehn and Yahr scale, in group 1, 1,5 stages were
defined in 8 patients, in stage 8§ — 2, in stage 12 — 2,5 and in
stage 10 — 3, and in group 2 there were 6 persons — 1,5 stages, in
stage 5 — 2, in 8 — 2,5 stages, in 7 — 3 stages. Statistically signifi-
cant differences in the distribution of patients by stage between
groups were not detected (p=0,996).

The analysis of non-motor symptoms in patients with Parkin-
son’s disease demonstrated their predominance in comparison
with the control group, except cardiovascular disorders and per-
ceptual disorders, which is shown in Table 1.

The bases on the scale of cardiovascular manifestations in
group 1 made 2.21+0.37, in group 2 — 2.1540.35, and in the con-
trol group 1.23+0.31, that is not very statistically significant dif-
ferences. Patients with both motor subtypes have statistically sig-
nificant more pronounced sleep and fatigue disorders (5.91+0.47
in group 1 and 6.24+0.46 in group 2 against 2.17+0.34 in con-

Table 1. Evaluation of non-motor manifestations in patients with different motor subtypes of Parkinson's disease

Group

NMSS scale Group 1 (n=38)

Group 2 (n=26)

Control Group (n=30) p-value

Cardiovascular symptoms 2.21+0.37

2.15+0.35

1.23+0.31 0.180

Sleep/fatigue 5.91+0.47

6.24+0.46

0.001
(1:3-<0.001; 2:3 —
<0.001)

2.17+£0.34

Attention/memory 5.43+0.47

5.85+0.65

0.001
(1:3-0.006; 2:3 —
0.001)

2.63+0.48

Mood/ cognition 10.04+0.94

5.91+0.76

0.001
(1:3-<0.001; 1:2 —
0.001,
2:3-0.007)

1.934+0.39

Gastrointestinal symptoms 4.91+0.28

4.57+0.35

0.001
(1:3-<0.001; 2:3 —
0.002)

2.74+0.46

Disorders of urination 5.15+0.43

6.20+0.45

0.001
(1:3—<0.001; 2:3 —
<0.001)

2.03+0.26

Sexual dysfunction 4.40+0.35

4.26+0.37

0.001
(1:3 - <0.001; 2:3 —
<0.001)

1.37+0.22

Dissolving of perceptual 1.06+0.95

1.13+£0.91

0.70+0.79 0.103

Others 9.74+0.70

8.39+0.65

0.001
(1:3-<0.001; 2:3 —
<0.001)

1.80+0.22

NMSS total 40.72+1.12

36.31+£1.37

0.001
(1:3-<0.001; 1:2 —
0.025,
2:3-<0.001)

13.17+0.97
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trol), attention and memory disorders (5.43+0.47, 5.85+0.65 and
2.63+0.48 respectively), gastrointestinal disorders (4.91+0.28,
4.57+0.35 and 2.7+0.46 respectively),disorders of urination
(5.15+0.43, 6.20+0.45 and 2.03+0.26 respectively), sexual dys-
function (4.40+0.35, 4.26+0.37 and 1.37+0.22 respectively) and
other dissolutions (9.74+0.70, 8.39+0.65 and 1.80+0.22 respective-
ly). The level of cognitive-affective disorders was most pronounced
in group 1 and was 10.04 0.94 compared to group 2 5.91 0.76 and
control group 1.93 0.39. Next to this, in group 2, it was statistically
more significant than the control group. No significant differences
were found in perceptual levels. Overall NMSS scores were statisti-
cally higher for XPs compared to control groups (13.17 0.97), with
Group 1 patients having higher scores compared to Group 2 (40.72
1.12 and 36.31 1.37, respectively).

Chronotypic features of circadian rhythm have been estab-
lished for patients with CP. Patients in groups 1 and 2 were char-
acterized by a later time of onset of sleep (23: 18+0: 10 and 23:
19+0: 17, respectively) compared with the control group (22:
25+40: 09). The time of awakening was at the same level in per-
sons of all groups, namely in group 1 - 6: 28+0: 09, in group
2 - 6: 03+0: 10 and in the control - 6: 11+0: 10. The duration of
sleep in group 1 was 6: 15+0: 10, and in group 2 - 6: 09+0: 16,
which corresponded to a statistically significantly shorter time
compared to the control group, in which this figure was 7: 12+0:
13 . In addition, the length of stay in bed did not differ in patients
of all groups and was 8: 08+0: 10, 7: 58+0: 19 and 7: 52+0: 14
in groups 1, 2 and control, respectively. The middle of sleep in
all subjects was late at night, namely in group 1 - 2: 27+0: 10, in
group 2 - 2: 14+0: 12 and in the control - 1: 59+0: 13. There were
no differences in the average weekly level of light exposure be-
tween the studied groups, which was in the group 1 - 4: 54+0:
27, in the group 2 - 3: 17+0: 30 and in the control - 4:28+0: 31.

Chronotype

. Morningness
W intermediate
[ Eveningness

Patients

Group 1 Group 2

Control group

Fig. 1. Patient distribution per chronotype for different agile
subtypes of PD

The predominance of evening chronotype was characteristic
of all groups, but no differences in distribution were established.
In group 1, 4 (10 per cent) persons with morning chronotype, 6
(15 per cent) with indifference and 30 (75 per cent) with evening
chronotype were identified. In group 2, 2 (8.3 per cent) persons
definitely have a morning chronotype, 7 (29.2 per cent) persons
are indifferent and 15 (62.5 per cent) persons are evening. In the
control group, 7 persons (23.3 per cent) were of the morning and
indifferent type, while 16 persons (53.3 per cent) were of the
evening type. The distribution of patients for chronotype is pre-
sented in Figure 1. 1. Among the detected disorders of circadian
rhythm in 1(3,3%) of the control group patient are ASPD and
in 1(2,5%) of group 1 patient and 2(8,3%) of group 2 patients
FSPD. No ligature has been found between the observed types
of circadian rhythm disorder and the presence of PD due too low
a detection frequency

DSPD was diagnosed in 28 patients with PD, including 15
(37.5% of the whole group and 50% of people with evening
chronotype) in group 1 and 11 (45.8% of the whole group and
73.3% of people with evening chronotype). chronotype) in group
2, and in 2 (6.7% of the whole group and 28.6% of persons with
evening chronotype) from the control group. It was determined
that patients with PD are more prone to DSPD compared with
the control group (¥2=11.76, p=0.003).

To determine the extent of non-motor symptoms of PD and
the peculiarities of daily functioning on the probability of de-
veloping DSPD, multivariate logistic regression was performed
with the inclusion of the motor subtype, all subscales and the
total NMSS score and all MCTQ parameters. The analysis was
performed on 94 patients, among whom 28 cases were identi-
fied. Four factors associated with the development of DSPD
have been identified: length of stay in bed (X1), chronotype time
(X2), sleep/fatigue disorders (X3), and gastrointestinal disorders
(X4). In the table. Figure 2 shows the results of estimating the
coefficients of the constructed prognostic model and the odds
ratio for the selected factors.

The logistic forecasting model AUC=0.96 (95% CI1 0.92-0.99)
was built on the selected factor features, which is statistically
significant (p <0.05) exceeds 0.5 and is evidence of the adequa-
cy of the constructed model.

Thus, it was found that the chance of developing DSPD is
associated (p <0.05) with length of stay in bed, chronotype
time, sleep/fatigue disorders and gastrointestinal disorders. It
was found that with increasing time spent in bed for 1 hour, the
chance of developing DSPD decreases by 4.2 times, HS=0.24
(95% 0.09-0.60). At the same time, shifting the time of the chro-
type by 1 hour to the evening type increases the chance of de-
veloping DSPD by 2.59 times, HS=2.59 (95% CI 1.19-5.65). In-

Table 2. DSPD Risk Prediction Coefficients for PD

Factor The value of the coefficient of the d?f:leer:;‘:l‘;t: ::: :;%Tf:%tic:n(:ff;ﬁfn Indicator OR
model, bxmb 0,p (95% CI)
Const -60.72+57.09 0.99 -
X1 -1.43+0.48 0.003 0.238 (0.094-0.603)
X2 0.95+0.40 0.017 2.59 (1.19-5.65)
X3 0.24+0.13 0.033 1.27 (1.02-1.59)
X4 0.36+0.15 0.019 1.43 (1.06-1.92)
note: * - he difference between the model parameter and 0 is statistically significant, p <0.05
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creasing the score on the NMSS subscales increases the chance
of developing DSPD, namely, increasing the value of the scale
“sleep/fatigue” by 1 point increases the chances by 1.3 times,
HS=1.27 (95% CI 1.02-1.59), and the scale “gastrointestinal dis-
orders” - by 1.4 times HS=1.43 (95% CI 1.06-1.92).

The proposed test allows you to predict the chance of devel-
oping DSPD. The optimal decision limit was Pgr.=0.34: for P
(patient) >Pgr. - the development of DSPD is predicted, for P
(patient) <Pgr. - no DSPD is predicted. At the chosen decision
threshold, the sensitivity of the test is 92.9% (95% CI 85.8%
-98.9%), the specificity of the test - 92.4% (95% CI 89.7%
-99.6%), which is presented in Fig. 2.

1.0
0.340(0.924, 0.929)
08
06 -
=
=
%
c
)
w
0.4
0.2+
0.0
T T T T T T
10 0.8 06 04 02 0.0
Specificity

Fig. 2. ROC is a curve in the prediction test for DSPD in pa-
tients with PD

Analysis of the quality of the prognostic model in the stud-
ied sample of patients showed that the overall accuracy of
the test was 93.6% (95% CI 86.6% -97.6%), the prognosis of
a positive test result PPV=95.5% (95% CI 87.3% -99.1%),
the prognosis of a negative result test NPV=89.3% (95% CI
71.8% -97.7%).

Discussion. Patients with PD are characterized by more
pronounced disorders of the gastrointestinal, genitourinary
systems, sleep disorders and cognitive-affective sphere and
others. At patients with the mixed motor subtype distur-
bances of mood and cognitive functions are more expressed.
Non-tremor-dominant subtypes are considered more severe
and associated with mental disorders [14,15]. We found that
non-motor manifestations are more pronounced in the mixed
motor subtype than in the akinetic-rigidity.

Patients with PD are more characterized by the evening chro-
notype and shorter sleep duration, which is due to the later onset
of sleep. On the other hand, the predisposition to the morning or
evening chronotype is not related to the severity of the disease
or the level of daytime sleepiness [16]. At the same time, we
found a higher frequency of DSPD development, which causes
a shift of the circadian rhythm forward. Patients with akinetic-
rigid motor subtype and evening chronotype are more likely to
suffer from circadian rhythm disorders. The chance of develop-
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ing DSPD is related to length of stay in bed, chronotype time,
sleep disturbances/fatigue, and gastrointestinal disorders, sug-
gesting an association between non-motor symptoms of PD and
circadian dysregulation.

Conclusions. Different motor subtypes of CP have differ-
ences in the severity of motor manifestations and features of
circadian rhythm. Circadian dysregulation is associated with
circadian dysfunction and non-motor symptoms of CP, in par-
ticular the development of DSPD is influenced by length of stay
in bed, chronotype time, sleep/fatigue disorders, and gastroin-
testinal disorders.
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SUMMARY

CIRCADIAN RHYTHM DISORDERS AND NON-MO-
TOR SYMPTOMS IN DIFFERENT MOTOR SUBTYPES
OF PARKINSON’S DISEASE

Tarianyk K., Shkodina A., Lytvynenko N.
Poltava State Medical University, Ukraine

The phenotype of the disease depends not only on the
prevalence of certain motor signs, but also on non-motor
symptoms. Determination of different profiles of Parkinson’s
disease improves disease prognosis and management. A clini-
cal study was conducted in patients with Parkinson’s disease.
For this purpose, 64 patients with various motor subtypes of
the disease were examined. Diagnosis was made according
to the UK Brain Bank Criteria. The patients were divided
into groups according to the motor subtype verified by the re-
sults of interference electroneuromyography. In each group,
demographic data were collected, staging according to the
Hoehn-Yahr scale and the overall score of the unified UPDRS
scale were studied. The study of gait was evaluated using the
Nonmotor Symptom Rating Scale for Parkinson’s Disease
(NMSS). The Munich Chronotype Questionnaire (MCTQ)
was used to determine sleep onset, wake-up time, sleep dura-
tion, mid-sleep, average sleep duration, average weekly light
exposure, chronotype, and for working patients, relative jet
lag and average weekly sleep deficit. Circadian rhythm disor-
ders were diagnosed according to the international classifica-
tion of sleep disorders-3.

Patients with Parkinson’s disease have a more characteristic
evening chronotype and a shorter sleep duration due to late sleep
onset. On the other hand, the tendency towards the morning or
evening chronotype is not associated with the severity of the
disease or the level of daytime sleepiness.

It was found that PD patients are characterized by more pro-
nounced disorders of the gastrointestinal, genitourinary systems,
sleep and cognitive-affective disorders, and others. In patients
with a mixed motor subtype, mood and cognitive impairments
are more pronounced, and gait disorders are more pronounced in
patients with a mixed motor subtype.

© GMN

Thus, different motor subtypes of Parkinson’s disease have
differences in the severity of motor manifestations and features
of the circadian rhythm. Circadian dysregulation is associated
with features of daily functioning and disorders of the motor
sphere

Keywords: Parkinson’s disease, non-motor symptoms, motor
subtypes, sleep disorders, circadian rhythm, chronotype.

PE3IOME

HAPYIIEHUS IUPKAJHOI'O PUTMA U HEMOTOP-
HBIE CUMIITOMBI ITPU PA3JIMYHBIX MOTOPHBIX
MNOATUITIAX BOJIE3HU TAPKMHCOHA

"Tapsuuk E.A., 'koxuna A.JL., JIutBunenko H.B.

Tonmasckuil 2ocyoapcmeennviti. MeOUYUHCKULL YHUsepcumen,
Vrpauna

®deHoTrn 0OJIE3HN 3aBUCUT HE TOJBKO OT MPEBAMPOBAHUS
ONPEACIICHHBIX MOTOPHBIX IPHU3HAKOB, HO MU OT HEMOTOPHBLIX
cumnromoB. OrmpezienieHne pasnuuHbIX npoduieil Oone3Hu
HapKI/IHCOHa IO3BOJISICT YJIYUILINUTh ITPOrHO3UPOBAHUC TECUCHUSA
¥ MEHEPKMEHT 3a00JI1eBaHMsL.

[IpoBeneno uccienoBanne KIMHUYECKUX IOKa3aTene y ma-
reHToB ¢ Oosnesnbto [lapkuncona. C 3ToM 1ebI0 00CIeI0BaHO
64 maupeHTra ¢ pa3lIUYHBIMA MOTOPHBIMH MOATHIIAMH 3a00Jie-
BaHMU. I[l/IaFHO3 BBICTABJIsIJIM B COOTBETCTBUU C KPUTCPUAMU
UK Brain Bank Criteria. [TareHTsl pa3ieneHbl Ha TPYIIbL C
Y4eTOM MOTOPHOTO IMOATHIA, BEPU(ULUPOBAHHOIO 110 PE3yIib-
TaraM HHTepPEepPEeHIMOHHOM dIeKTpoHelpoMuorpadun. B kax-
JI0H TpyTie coOMpaIuch AeMorpaguieckue JaHHble, H3yJanach
craauitHocTs 1o mkaie Hoehn - Yahr u o6uuii 6amut yandumm-
poBanHoii mxanasr UPDRS.

PaccrpoiicTBa X01b0bI U3ydYalld C HMCIOJIb30BAHHEM MIKAJIbI
OLICHKH HEMOTOPHBIX CHMITOMOB mpu Oosie3un [lapkuHcona
(NMSS). Mirionxenckuili onpocHuk xponoruna (MCTQ) wuc-
TOJIL30BAJIM ISl ONPEACIICHHsI Hayalla CHa, BPEMEHH MpPOOyK-
JICHUSI, IPOJODKUTEIIBHOCTH, CePeIUHBI CHA, CPEIHEH MPOI0JI-
JKUTEILHOCTU CHA, CPEJHEHE/ICIbHON CBETOBOW 3KCIIO3UIUH,
XpoHOoTHIIa U, IJIid pa6OTa}OLLII/IX MarMeHTOB, OTHOCHUTCIIBHOT'O
JUKeTJIara U CpeHeHeeIbHOr0 AeduuuTa cHa. J[MarHoCcTHKy
paccTpOMCTB LMPKAJIHOTO PUTMA IPOBOANIIN COIIACHO MEXKIY-
HapOJHOU KilaccH(UKauK pacCTPONCTB cHa-3.

Jlst manmenToB ¢ Oone3nbio [lapkuHCOHA Oosiee Xapakre-
PEHBI Be‘lele/Iﬁ XpPOHOTHUII U MEHbLIAsA MPOAOJIKUTEIIbHOCTD
cHa, o0ycJIoBJIEHHAs MTO3AHUM BpeMeHeM ero Havana. C npy-
roil CTOpPOHBI, CKIOHHOCTb K YTPEHHEMY WJIM BEUYEpHEMY
XPOHOTHITY HE CBsI3aHA C TKECTHIO OOJIC3HU WIIM YPOBHEM
THEBHOM COHJIMBOCTH.

YcTaHOBIIEHO, YTO VISl TIAIMEHTOB ¢ Oosie3Hblo [lapkuH-
COHa XapaKTepHBI Ooyiee BBIPAKCHHBIC HAPYIICHUS! TacTpo-
UHTECTHHAIBHOM, MOYENOJOBOM CHCTEM, pacCTpoiCcTBa
CHa M KOTHUTHUBHO-apQeKTHBHOH cdepbl. Y mHauueHTOB cO
CMCIIaHHBIM MOTOPHBIM IOATUIIOM 60nee BbIPAXXCHbI Hapy-
IICHHUS] HACTPOCHUS, KOTHUTUBHBIX (DYHKIMH, a TakKe pac-
CTpPOMCTBA XOABOBI.

Taxum 06pa3oM, pa3InuHbIE MOTOPHBIC MOATUIIBI OOJIE3HH
Hap](I/IHCOHa HUMCIOT pas3jindvs B BBIPAXKECHHOCTH MOTOPHBIX
MPOSIBJICHUH U 0COOCHHOCTH HUPKAAHOTO puTMa. [{upkannas
JUCPEryJsiHs CBSI3aHa ¢ OCOOCHHOCTSIMHU CYTOYHOTO (yHK-
LIMOHMPOBAHUS M PACCTPONUCTBAMHU JABUraTEIbHOI chepsl.
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COMPARISON OF THE ASPECT SCORING SYSTEM ON NONCONTRAST CT
AND ON BRAIN CT ANGIOGRAPHY IN ISCHEMIC STROKE

Gigiadze E., Jaoshvili T., Sainishvili N.

David Agmashenebeli University of Georgia, Thilisi, Georgia

Cerebrovascular disease represents a major source of global
mortality, and is the second leading cause of death in all income
groups worldwide, exceeded only by ischemic heart disease. In
addition to being a significant cause of morbidity.

Ischemic stroke is more common, representing approximately
85% of all stroke cases. Imaging examinations play a critical
role in the management of stroke patients, from establishing the
initial diagnosis to determining and guiding further treatment.

A non-contrast computed tomography (CT) examination, of-
ten employed at this stage, can quickly exclude the presence of
hemorrhage. The imaging examination also serves to exclude
other pathologies that may resemble stroke clinically, known as
the “stroke mimics.”

The likelihood of disability-free recovery after acute ischemic
stroke is significantly improved by reperfusion either by intra-
venous thrombolytic drug treatment or (and) with endovascular
mechanical thrombectomy in selected cases [2,6]. The treatment
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decision depends on balancing the possibility of good clinical
outcome against the risk of intracranial bleeding.

The assessment has to be rapid but thorough and consists of
stroke diagnosis, likely localisation, assessment of severity, pre-
stroke functional status, and co-morbidities. Urgent vascular
imaging, typically plain CT and CT angiogram to confirm LAO
prior to consideration of thrombectomy, is required [7]. In addi-
tion, the scans are useful for assessment of the collateral circula-
tion (patients with poor collaterals have poorer outcomes) and
early ischaemic changes using the Alberta Stroke Programme
Early CT Score (ASPECTS).

The Alberta Stroke program Early (non contrast) CT score
(ASPECT) is a scoring system used to assess the extent of early
ischaemic changes in the middle cerebral artery territory on non-
contrast computed tomography [14]. An ASPECTS score less
than to 7 predicts a worse functional outcome at 3 months as
well as symptomatic hemorrhage.



