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The aim of our study was to analyze diurnal flutitues in hunger hormone level in patients with ekigtrigid and mixed
forms of Parkinson’s disease. The clinical stubllsge confirmed changes in the ghrelin level witbralency to increase in the evening
in patients of the control group and insignificdiurnal fluctuations in the level of ghrelin in jeaits with Parkinson’s disease with a
tendency to decrease. It has been revealed thmttients with mixed form of the disease, the ghrigivel is lower compared to
controls. The human circadian system regulates éruingependently of behavioral factors. There large endogenous circadian
rhythm of hunger, with a peak in biological evenargl a minimum in biological morning. However, tieiroendocrine mechanisms
by which the circadian system regulates hungeappétite remain unclear. Ghrelin, a peptide setmienarily by the stomach, is the
only known circulating orexigenic hormone and a kyment in a complex energy balance signaling ar&tvirhe authors insist that
further clinical research is needed to determineaetationship between the intake of antiparkireouirugs and the ghrelin level, which
can significantly improve the clinical course dsttisease.
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AHAJII3 KOJIMBAHB PIBHS I'PEJIIHY
Y INAHIEHTIB 13 PI3BHUMU ®OPMAMM XBOPOBH ITAPKIHCOHA

MeTo10 HAIIOTrO JOCHIPKSHHS OYyJI0 BUBUMTH J000BI KOJIMBAHHS PIBHS FOPMOHY TOJIOY Y MAI[EHTIB 3 aKiHETHKO-PUTTHOIO
Ta 3Mimranor dhopmamu xBopoou Ilapkircona. ITpoBeneHi KIiHIYHI JOCTIHKEHHS MiATBEPIAIN 3MIHHM PIBHS IPEIiHY 3 TEHACHIIIEIO 10
Horo 30UTBbINCHHS y BEUIipHIM Yac y TAIEHTIB KOHTPOJIBHOI TPYNH i HE3HAYHI MOOOBI KOJMBAHHS PIBHS TPEiHY y MAIi€HTIB i3
xBOpoOoro [lapkiHCOHA, 3 TEHICHINE 0 3HKEHHSA. BUSIBIEHO, 110 Y MAIEHTIB 31 3MIMIAHOI0 (hOPMOIO 3aXBOPIOBAHHS HIKUHH,
[TOPIBHSIHO 3 IPYIIOK0 KOHTPOIIO, PiBeHb rpeiiny. JJoOoBa crcTeMa JIFONUHHM PErYIIIOE BIAUYTTS TONOAY HE3aJICKHO Bif IMOBEIIHKOBUX
(axropiB, IcHye BeIMKHI SHIOTCHHUN IUPKAIHUAA PUTM TOJOAY 3 MIKOM B OIOJNOTIYHME Bedip i MiHIMyMOM B OiOJOTiYHHI PAHOK.
ABTOpM HAMONSATalOTh HA TOMY, IO HEOOXiJHI TONANBIN KIiHIYHE MOCTIIKCHHS 3 METOK BH3HAUCHHS 3B'A3KY MPUIOMY
MPOTUTAPKIHCOHIYHHX MPEMapariB 3 piBHEM T'PEITiHY, IO MOKE iCTOTHO MOMINIIHUTH KIiHIYHUIA Tepeir JaHOTO 3aXBOPIOBAHHS.

KimrouoBi ci1oBa: xBopo6a ITapkiHcoHa, rpeltiH, TUPKaJHI PUTMH.

The work is a fragment of the research project “Bhady of the pathogenetic role of the circadiaremdar clock in the
development of metabolic diseases and systemamnimiation and the development of treatment methiouksdaat these processes”,
state registration No. 0120U101166, and “Clinicalplecular genetics and neurophysiologic featurghetourse of the various forms
of Parkinson's disease”, state registration No. @1102848.

Ghrelin is a peptide hormone with a wide spectrumadion in the human body, namely, it
participates in the regulation of lipid and enenggtabolism, growth, puberty, behavioral reactiemsl also
has immunomodulatory and anti-inflammatory properfil, 2, 3]. The ghrelin receptor has two molecula
forms: GHSR1A and GHSR1B, though biological acfivisé associated only with the GHSR1A form.
GHSRI1A receptors are located mainly in the isletstne pancreas, adrenal glands, thyroid gland,
myocardium, as well as in the brain structuresNRjreover, the ghrelin systems are involved incinetrol of
motor and emotional behavior in the formation oést disorders. Corticoliberin-producing neuronghef
paraventricular nucleus of the hypothalamus andraber of extrahypothalamic structures of the eeldrg
amygdala (central amygdala, nucleus accumbensniredus of stria terminalis and innominate subgtgnc
mediating mechanisms of reinforcement and deperdare considered as possible targets for the ghreli
involvement in the stress response [3].

Up to 70% of ghrelin is synthesized by enteroerideatells of the mucous membrane of the fundus
of the stomach, and in smaller quantities it isdpmed by the jejunum, small intestine, duodenumgigas,
liver, placenta, in the testicles, pituitary glahahgs, kidneys, thyroid gland, immune organs. Ftobenpoint
of view of neurology, special attention is givengtarelin, which is synthesized in the arcuate nuafiehe
hypothalamus, where part of the ghrelin-producadare is located. This zone is an important pathef
realization of the main effects of ghrelin [6].

Ghrelin acts as a neuroprotector in the degenarafidlopaminergic neurons in Parkinson’s disease
[6]. However, it is still unknown whether ghreliarcaffect the neural stem cells of the midbraimmfrvhich
dopaminergic neurons originate. Studies have regidhat ghrelin enhances the proliferation of tresdks
and promotes the differentiation of neurons, egfigdhe differentiation of dopaminergic neuronghbim
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vitro andex vivo[4]. Ghrelin can contribute to the clinical theyagf Parkinson’s disease (PD) due to its role
in neurogenesis.

Ghrelin has a prokinetic effect on gastrointestimaltility via the vagus and pelvic nerves. The
pharmacological potential of ghrelin is limited ikg/short half-life. Thus, ghrelin receptor aganiEERLN-R)
with enhanced pharmacokinetics have been develbpédtimulate defecation and improve impairedsitan
through the lower gastrointestinal tract in aningadd humans [8].

The use of a long-acting, orally active ghrelin @gb may be seen as a promising means of
alleviating the non-motor symptoms of PD associatild energy balance in patients with decreaseemwat
and food consumption, intestinal atony, and redboely mass [8].

The concentration of circulating ghrelin is invdyseorrelated with blood arterial pressure, asdedia
with modulation of the autonomic nervous systemgativasodilatory activity and renal diuresis [[¢, 8

The effects of ghrelin are impaired in the develeptrof Parkinson’s disease [11]. With the onset of
the disease, the PD patients change their lifeatydeliving habits, their mobility and sleep istdibed, many
other non-motor manifestations can appear, leadiagchange in circadian rhythms. The study ofiihenal
fluctuations in the ghrelin level in patients witburodegenerative process, as well as the evaiuatibe link
with the intake of antiparkinsonian drugs is crlid].

The purposeof the present paper was to the study of diurngkdlations in serum ghrelin level in
patients with different forms of Parkinson’s diseas

Materials and methods.51 patients, who received treatment at the Neuicdb@epartment of the
ME “N.V. Sklifosovsky Poltava Regional Clinical Hutal of Poltava Regional Council” and the Centar f
patients with Parkinson’s disease and other negesdative diseases at the Department of Nervaeabes
with Neurosurgery and Medical Genetics of the Utkieai Medical Stomatological Academy, have been
examined.

The patients have been assigned into groups. Grqupl6) involved patients diagnosed with
Parkinson’s disease, akinetic-rigid form; Group(ri£14) involved patients with mixed form of PD. The
diagnosis was made according to the criteria of Ule Brain Bank. The severity of the disease was
determined according to the Hoehn and Yahr scél@a®ients without signs of neurodegenerative desea
have been assigned to control group.

All patients, after signing informed consent, umekt a general clinical neurological examination
with the assessment of anthropometric parameterghth weight. Body mass index (BMI) was calculated
using the WHO formula (1997). In addition, the @ats underwent laboratory test to determine thedblo
serum ghrelin using the enzyme-linked immunosorlssty (ELISA) method at the Research Institute of
Genetic, Immunological Foundations for the Develeptmof Pathology and Pharmacogenetics of the
Ukrainian Medical Stomatological Academy.

The study of the ghrelin level was carried outh®y method using a standard set of reagents “Htisa k
(CEA991Hu)”, (USA). The level of ghrelin (96 stus)evas determined by the “competitive” ELISA method
using the “Cloud-Clone Corp. (USA)” standard kit fbe determination of ghrelin level in accordamgth
the manufacturers’ instructions. Fasting blood rseghrelin was estimated after 12-hour fast and @&<ho
postprandially.

Statistical processing of the resulting data hanbeade using the IBM SPSS Statistics software
package with the calculation of the mean value &Kl standard deviatiow)( descriptive methods, and
calculating odds ratios. The Wilcoxon test was usedheck for differences between associated patien
groups. The Kruskal-Wallis test with a posteri@imparison on the Mann-Whitney U test was used éalch
the equality of medians between groups of pati@risanalyze BMI and age in patient groups, we wsed
parametric ANOVA method with Bonferroni correctidhe results are presented in mean values andastand
deviations. The results were considered statiltisgnificant in p <0.05.

The study was carried out in compliance with thénnpaovisions of the ICH GCP and the Helsinki
Declaration on the Ethical Principles of MedicalsBa&rch Relating to Human Subjects and its Revisions
(Seoul, 2008), the Council of Europe Convention Bimman Rights and Biomedicine (2007),
recommendations of the Bioethics Committee at tesitium of the National Academy of Medical Science
of Ukraine (2002) and the relevant meeting of thieids Committee at the Bogomolets National Medical
University.

Results of the study and their discussiorthe examination has been revealed that patier@safp
I and IlI, with mixed and akinetic-rigid forms of PBre comparable in gender and age with the cogrtooip.

All patients were examined according to the Hoatth¥ahr scale, as well as the UPDRS scale.
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Table 1 shows that the average age of patientsranigGl was 62.13+10.39 years, in Group Il -
59.94+7.97 years and in the control group - 58.683-§ears; consequently, patients of Group | wigghtly
older than patients with akinetic-rigid form of tisease and patients of the control group.

Table 1
Age characteristics, body mass index and durationféhe course of the disease in patient groups

Groups of patients Age, yeald£SD) BMI, kg/n? (M£SD) of tf?e u(rj?stlgarllsc;f’ t;]:afgésé%)
Group | 59.94+7.97 27.13+£3.59* 6.42+2.13
Group Il 62.13+10.39** 25.4+3.93 9.13+1.87
Control group 58.63+6.16 22.41+3.37 -

Note: * - compared to control group (p<0.05); ¥etween the patients of Group | and Group Il (pSP0.0

The body mass index in the first two groups ofequasi with Parkinson’s disease was excessive,
which is consistent with a number of studies regubribout increased risk for progression of theadise
associated with overweight, including those withIBMer 23.

The body mass index in the patients of the studredps was distributed as follows: 27.13+3.59
(Group 1); 25.4£3.93 (Group Il); 22.41+3.37 (comtgooup). The above parameters show an increatein
BMI level, though they can be interpreted as “doesgity”. These disorders in patients with Parkifgson
disease are associated with several reasons.oFigdf these are non-motor manifestations of Padm’'s
disease, such as disorders of sleep and eatingibehssociated with intake of antiparkinsoniangdtut can
be compulsive overeating with a subjective feeliigoss of control during overeating and a follow u
distress, as well as night eating syndrome in RI2ra.

The duration of the course of the disease in pat@nGroup | and Group Il was 6.42+2.13 years and
9.13+1.87 years, respectively, which confirms thheaaly studied fact that weight loss is associaiitial the
progression of the disease, which means a dedreBs&!.

In our patients of Group Il with akinetic-rigid-treilous form of the disease, weight loss can also
depend on mobility, less manifestations of rigidiynpared to patients with akinetic-rigid form.

Table 2
The rates of diurnal fluctuations in ghrelin levelin the patient groups
Forms of the PD 'ghrelin level, Me (Q1-Q3), pg/mL ' P-value (petwegn morning
morning evening and evening, Wilcoxon test
mixed (n=14) 1275.33 (1132.68 — 1500.87 1382.68559 —1446.33) 0.652
akinetic-rigid (n=16) 1245.02 (864.94 — 1379.66 798 (896.97 — 1393.08)* 0.993
controls (n=21) 1521.21 (1305.2 —1666.67 13651333.33 — 1507.36)** 0.049*
P-value — Kruskal-Wallis 0.027 0.048 -
test (between the groups — (1:3=0.029; (2:3=0.047)
Steel’s test) 2:3=0.044)

Notes: * - in comparison between morning and exgghelin level in Group Il / p<0.05); ** - in corapison between morning and evening
ghrelin level in control group (p<0.05).

Ghrelin is associated with increased appetitéagiing concentration is the highest that promiaillg
postprandially. The maximum concentration of ghrediobserved at night.

Table 2 shows that in patients of control groughwibrmal body mass index, there is a pulsating
concentration of blood ghrelin: the maximum in therning, after wake up, with an increase in hunger
(1521.21 pg/mL), and decreased after 2 -3 houes efening meal (1365.37 pg / mL).

In the groups of patients with Parkinson’s disetse is a morning fall of ghrelin level, compated
patients in the control group: 1275.33 pg / mLatignts of Group | and 1245.02 pg / ml in Groupdtients.
Group | patients (mixed form of the disease) shibinsignificant increase, compared to the mornaigs of
ghrelin level, and Group Il patients (akinetic-idorm of the disease) showed decrease in the ngpamd
evening levels of ghrelin. These changes can bsiljipselated to patients’ circadian rhythms and th
duration and quality of their sleep.

The human circadian system regulates hunger indepép of behavioral factors. There is a large
endogenous circadian rhythm of hunger, with a peakiological evening and a minimum in biological
morning. This circadian rhythm of hunger may explahy, despite prolonged overnight fasting, pecgpée
often least hungry in the morning and skip bredkfdswever, the neuroendocrine mechanisms by wtieh
circadian system regulates hunger and appetiteimeunalear. Ghrelin, a peptide secreted primanythe
stomach, is the only known circulating orexigenicrhone and a key element in a complex energy balanc
signaling network.

The central circadian pacemaker located in theashmsmatic nucleus affects the hypothalamic
nuclei and related endocrine factors such as lepgtinelin, glucagon-like peptide, cholecystokinand
insulin. It is currently unknown if a true endogasaircadian rhythm exists in ghrelin regardleskedfavior,
including sleeping and feeding, but there are dimaoscillators in the stomach, and ghrelin comtto
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fluctuate under fasting conditions in mice and hospavith a drop in humans at around 8 a.m. potintia
associated with the endogenous circadian hungerdaiound in our study. Ghrelin, a peptide secrete
primarily by the stomach, is the only known cir¢inig orexigenic hormone and is a key element ioraptex
energy balance signaling network [10].

Obesity is a well-known risk factor for a numbemaétabolic and vascular disorders such as type 2
diabetes, coronary artery disease and stroke, ebmvhich can be associated with Parkinson's dis&dse
link between obesity and the occurrence of Parkissdisease is not fully understood. Some evidence
suggests that being overweight, but not obesessgcited with an increased risk of PD. Considerati
potential confounding factors, such as smokingyratand coffee consumption, and physical actistpf
particular importance, as these can be associdgtiedeth BMI and Parkinson's disease [4, 13].

Body mass changes in Parkinson’s disease are conitherdependence of BMI on the risk for the
disease, between the thickness of the skin fold thedprogression of the process is described [13].
Publications highlight the leading role of centshksity, not obesity in general. The decrease gy leeight
with the progression of the disease can be alstaierd by the gradual development of motor disader
disorders of swallowing, chewing, hypersalivatiogastrointestinal disorders, disturbances in food
consumption associated with frequent intake ofdepa, which is recommended to take 1 hour aftel mea
and 1 hour before meal, especially protein one [15]

The literature indicates the leading role of cdraleesity, rather than obesity in general. It Has a
been found that hyperglycemia, in particular wigiing, is also associated with Parkinson's diseaseta
damage to the central nervous system that is aeqoesce of prolonged exposure to glucose.
Epidemiological studies have shown that prior §pukabetes is also a risk factor for Parkinsorseate.

Neuroinflammation which was induced by exposureeitber toxicants or infectious agents with
proinflammatory characteristics as a major factorthie pathogenesis of PD is wildly accepted at
present [9].

Oxidative stress also is a crucial feather of n@italsyndrome. Undoubtedly, Parkinson’s disease
should be treated as a metabolic disease. Numbargiaxidants are effective and efficient in threyention
and treatment of Parkinson’s disease by modul#tegxidative stress [9].

he decrease in body weight with the progressioPaskinson's disease can also be explained by the
fact that movement disorders, disorders of swaligwchewing, hypersalivation, disorders of the slige
tract function, disorders in food intake associatét frequent intake of levodopa, which is beketal hour
after and 1 hour before meals, especially protein.

Insufficient sleep is associated with a high cotration of blood plasma ghrelin and obesity: the
longer sleep lasts, the lower the concentratiobladd plasma ghrelin and the less the likelihooolmésity.
Ghrelin levels are higher in people with shorteepl are positively associated with hunger ratingsdecline
with increasing BMI. A decrease in BMI is assodiatgth an increase in ghrelin and a decrease itinlep
However, with sleep deprivation, relatively highrgJim levels and low leptin levels are associatsith an
elevated BMI. It can be assumed that these chapiggsan auxiliary rather than compensatory rol¢hia
development of overweight and obesity with limigéeep [12].

Calorie restriction in the diet has neuroprotecteféect in Parkinson’s disease, although the
mechanisms are unknown. Elevated ghrelin levelutahgrmone with neuroprotective properties, during
caloric restriction, prevents neurodegeneratiasg tf dopamine neurons in the substantia nigralapdmine
turnover in the striatum.

An increased risk of Parkinson’s disease is as®atigith an increased body mass index. However,
the progression of the disease causes weighthosshance, a decrease of BMI. Patients with akisregid-
tremulous form of the disease show a decrease dy beeight, which may depend on mobility, less
manifestations of rigidity compared to patientdwekinetic-rigid form of the disease.

Group | patients (mixed form of the disease) shoinsignificant increase, compared to the morning
rates of ghrelin level, and Group Il patients rfekic-rigid form of the disease) showed decreasthen
morning and evening levels of ghrelin. Diurnal fiwations in ghrelin level in patient groups areoasged
with circadian rhythms and sleep quality and darati

The study of diurnal fluctuations in the level dirglin is an extremely promising method for finding
a solution to the problem of progression and treatnof Parkinson’s disease, namely, the selectiadheo
adequate regimen for taking antiparkinsonian dtigfsare associated with food consumption.
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ASSESSMENT OF COGNITIVE DYSFUNCTION IN THE MILITARY WITH ALCOHOL-
INDUCED MENTAL AND BEHAVIORAL DISORDERS WITH DEPRES SION COMORBIDITY
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The article presents the results of a psychodidigrstady aimed to identify cognitive impairmentdazomorbid depressive
states in the military with alcohol-induced mestatl behavioral disorders. Up to 50 % of borderdiognitive disorders were found in
patients of both groups (N = 85). Depressive symptavere found in 100 % oflfelts [ the exCerieltl groul 95.21 %
demonstrated anxiety symptoms. Depression hasdbesm to correlate with cognitive impairment inigats with alcohol-induced
mental and behavioral disorders. To reduce cognithpairment, the patients of both groups were agtered Cytoflavin metabolic
drug in combination with traditional treatment. |Baling the course of treatment with addition of @lgvin, in 68 (80 %) patients of
both groups there was a decrease in the cognigisteirtttion symptoms, normalization of sleep, angrevement of mood, which
affected the quality of life in patients of bottogps.

Key words: cognitive impairment, alcoholism, depression, @atin.

0.C. ®itpkaino, O.JL. Jluzak, A.b. HeypoBa

OIIHKA KOTHITUBHOI IUC®YHKIII Y BINCbKOBHUX 3 PO3JIAJAMM IICUXIKHA
TA ITOBEJAIHKH BHACJIIIOK B’ KMBAHHSA AJIKOI'OJIIO KOMOPBIJIHOI'O 3 JEIIPECIEIO

V crarti BUKIaACHO pPe3yNbTarTH MCUXOAIArHOCTUYHOIO JOCHI/DKSHHS 3 METOI0 BUSIBICHHS KOTHITMBHHUX MOPYILICHb Ta
KOMOPOITHUX JECTIPECUBHUX CTaHIB Y BIICHKOBUX 3 PO3JIaJaMH TICUXIKM Ta MOBEIIHKM BHACIIIOK BKMBAHHS AJIKOTONMIO. Y MAIli€HTIB
o6ox rpyn (N=85) Busienerno mo 50% rmorpannunnx KOrHITHBHUX BijxwieHb. Y 100% maiieHTiB JOCIIHOI TPyIH BHUSIBICHO
JenpecuBHi cumntomy; y 95,21% - cumnromu TpUBOTH. JI0BENEHO, IO JENpECis KOPENIoe 3 MPOSBaMHM  KOTHITHBHHUX TOPYIICHD Y
MAL[EHTIB 3 PO3JIafiaMy IICHXIKM Ta MOBEIIHKH BHACIIJOK BXHMBAHHS aJIKOTo0. sl yCyHEHHs! KOTHITUBHHX ITOPYIIEHb MalicHTaM
000X rpyI OyJI0 MPU3HAYEHO B KOMIUIEKCI JI0 TPaAHLIiHOrO JIiKyBaHHs Metaboniunuii npenapar uutoduasin. Y 68 (80%)nawientis
000X Tpym Imicist Kypcy JKyBaHHs 3 JIONATKOBUM MpPH3HAYCHHSM LUTO(UIaBiHy BiJ3HAYAIMCS 3MEHILCHHS MPOSBIB KOTHITUBHOL
JchyHKITIT, HOpMAaJTi3allisi CHY, MOKPAIICHHS HACTPOXO, 1110 BILTUBAIIO HA SKICTh KUTTS TAI[EHTIB 000X TPyII.

Ko11040Bi ¢J10Ba: KOTHITHBHI MOPYIICHHS, aJIKOTOJIi3M, JACTIPECist, IUTO(IIABIH.

The work is a fragment of the research project ‘feees of comorbid states’ clinical polymorphismpsychiatry and
narcology”, state registration No. 0119U100172.

Alcohol abuse and alcohol-induced disorders reragiressing problem of modern healthcare and of
society as a whole. As indicated by recent liteeatlata, the growth of alcohol consumption hastded
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