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JIATHOCTHUKA TA JIKYBAHHS: DIAGNOSIS AND TREATMENT:
XBOPOBA BIUIbCOHA WILSON'S DISEASE

Tpydanos €.0.

XBopoba Binbcona — XpoHi4HE CMaJKOBE, ayTOCOMHO-
peliecuBHE 3aXBOPIOBAHHS, MOB'sI3aHE 3 MOPYIICHHIM OOMiHY
Mmigi. He3pakaroun Ha XapakTepHy KIHIYHY KapTUHY,
IiarHOCTHKa 3aXBOPIOBAaHHS yCKiIajaHeHa. HecBoedacHO
[IOCTAaBJICHUH JiarHO3 MOPHU3BOAUTH [0 TOrO, IO IpPH
BIZICYTHOCTI JIKyBaHHS IIBHIKO IPOTPECYIOTH HEBPOJIOTIUHI
po3llaii Ta MATOJOTIYHI 3MIHM B TICYiHII, SKI MPOTSITOM
KIJIBKOX POKIB IPU3BOMAATH O CMEPTi XBOPOro. AJICKBATHE,
GesriepepBHe JiKyBaHHs (Ii€Ta, NEHIIMIAMIH), pO3IoYyaTe Ha
MOYATKOBUX CTaisiX 3aXBOPIOBAaHHS 3MEHINYE KIiHIYHi
HPOSIBY Ta 3HAYHO MOKPAILY€e IPOrHO3 XBOpoOH BinbcoHa.

KumouoBi cioBa: xBopoba BinbcoHa, KiIiHIYHI TPOSIBH,
NIarHOCTHKA, JIIKYBaHHS.
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Wilson's Disease is a chronic hereditary, autosemal
recessive disorder associated with excessive depospf
copper in the liver, brain, and other tissues. Despf a
characteristic clinical picture, diagnostics of ¥dih’s Disease
is complicated. Diagnosis delay and untimely itiitia
of treatment lead to a rapid progression of newiokd
symptoms, pathological changes in the liver anéptis death
for several years. Adequate, continuous treatmeliet,(
penicillamine) initiated in the early stages of theease greatly
improves clinical symptoms and the prognosis of séfifs
Disease.
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PROOXIDANT/ANTIOXIDANT BALANCE IN SPERM CELLS OF IN FERTILE MEN

E-mail: roman_fafula@ukr.net

Hyperproduction of reactive oxygen species anditisinces of prooxidant/antioxidant balance can densaerm cells
and are considered as possible mechanisms of nfaltility. The aim of present paper was to stugy prooxidant/antioxidant
balance in sperm cells of infertile men with diéfiet forms of pathospermia. In this study, we fotima levels of intracellular
TBARS in spermatozoa to be elevated and activigflaiathione antioxidant protection system (GPx, GBT) and GSH content
to be decreased in infertile individuals with diffat forms of pathospermia compared with the hgalthan with
normozoospermia. The index of antioxidant status wadculated by dividing the sum of the activitefsantioxidant enzymes
(GPx, GR, GsT) and GSH content to the sum of the RBAand GSSG level. The extent of decrease of indefxastioxidant
status of spermatozoa of infertile men revealedisarder-associated trend: oligozoospermia > olitfea®zoospermia
asthenozoospermia >> leucocytospermia. Unidireatiathange in the index of antioxidant status infedént forms of
pathospermia allows to use it as biotest for intgrisee radicals processes and resistance taddieals in spermatozoa.

Keywords: antioxidant enzymes, lipid peroxidation, male itifiy, pathospermia.

The present study is a fragment of the researdjepts “Investigation of systemic and paracrineutgory mechanisms
in providing homeostasis of functional and metabpirameters of an organism in conditions of adtiptato the extreme factors
of different nature” (state registration No 0116 UHL0) and “Application of mathematical methodstfoe study of physical and
chemical processes in biotechnical systems” (Stegéstration No 0117U001078).

Oxidative stress is a potential prerequisite fer dievelopment of pathologies of different genesis
[7]. Itis considered as the main cause of maleriility Oxidative stress is defined as an imbakaof free
radicals processes and antioxidant defense mechs\nighich is associated with sperm abnormalities,
resulting in infertility [8]. In physiological norrantioxidant defense system which includes botlymatic
and non enzymatic scavenges free radical specaslymeactive Oxygen species, and protect fronr-ove
exposure to oxidative stress. The omnipresent @atipoth enzymatic and non enzymatic components of
the antioxidant machinery underlies the neces$iB@S detoxification for cell survival [9].

One of the most important enzymatic antioxidanedeé mechanism in spermatozoa consist of the
glutathione system which includes glutathione pelase (GPx, EC 1.11.1.9), glutathione reductase E&R
1.6.4.2) and glutathione S-transferase (GsT, EQ28). The GPxs are a family of enzymes that domite
unique amino acid selenocysteine. They use low-cotde-weight thiols, such as GSH, to redue®+and
lipid peroxides to their corresponding alcohols G8Huctase (GR) converts GSSG to GSH, a co-substrat
for the GPxs. GSTs, another antioxidant enzymelfaimactivate secondary metabolites, such as uretad
aldehydes, epoxides, and hydroperoxides [10]. Gt (olecular weight thiol tripeptide-glutamyl-
cysteinyl-glycine) is the major soluble non-enzyamtioxidant which is highly abundant in all celpés.
Depletion of glutathione system leads to cytot@id destructive lesions [11].

© R.V. Fafula,0.K. Onufrovych, 2018
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On the other hand it is known that products ofllipéroxidation can be used as damage biomarkers,
since the intensity of free radical processes @mdtimated by their content. One of the most Beasi
markers of lipid peroxidation and oxidative strass thiobarbituric acid reactive substances (TBARS)
our previous studies the intensity of lipid per@tidn processes [6] and activities of enzymes of
glutathione antioxidant protection system [kR$permatozoa in sperm cells of infertile men wiittfierent
forms of pathospermia were studied.

The aim of present paper was to study the prooxiaatoxidant balance in sperm cells of infertile
men with different forms of pathospermia.

Materials and methods.Patients. This study involved 72 infertile men wilifferent forms of
pathospermia. They were recruited between Jand4 @nd April 2016. A detailed medical history was
performed for all studied cases. Exclusion critesigbjects currently on any medication or antiorida
supplementation were not included. In addition,jectis with infertility over 10 years, azoospermia,
genital infection, chronic illness and serious syst diseases, smokers and alcoholic men weredeatiu
from the study because of their well-known high seinreactive oxygen species (ROS) levels and
decreased antioxidant activity [4,13].

According to semen analysis all infertile men wedreided into 4 groups: oligozoospermia
(16.7 %), asthenozoospermia (23.6 %), oligoasthmyspermia (13.9 %) and leukocytospermia (45.8 %).
The control group consisted of 20 healthy men sitmatic fertility, normozoospermia and confirmed
parenthood (married for 3-10 years and have hedkBychildren). All patients and healthy donors ever
matched by age. Semen samples were obtained bynasbn and collected into sterile containers,
following 3 - 5 days’ abstinence from sexual atyivAfter liquefaction at 37 C with 5% Gn air, semen
samples were examined for volume, sperm conceorrgtH, morphology and motility according to the
World Health Organization guidelines [14]. Befotgning to the study, all men were aware of patient
information leaflets and gave informed consentadipipate in research. Terms of sample selectieatm
the requirements of the principles of the Helsibkiclaration on protection of human rights, Conwvamti
of Europe Council on human rights and biomedicim@ e provisions of laws of Ukraine. Approval for
the study was taken from the ethics committe ofyDmamalytsky Lviv National Medical University
(Ethical Committee Approval, protocol No 2 from fredry 16, 2015).

Cell preparation. Sperm cells were washed from sgutesma by 3 times centrifugation at 36g0
for 10 min in media which contained (mM): 120 Na80, KCI, 30 Hepes (pH 7.4). The content of total
protein in the samples was determined by Lowry pabtising a kit to determine its concentration (“i€m
Ltd"). Determination of oxidative stress parametesss carried out in permeabilized spermatozoa. The
detergent saponin in a final concentration of 0vB&6 added to sperm suspension for permeabilization
sperm membranes [12].

Assay of oxidative stress parameters. Oxidativesstivas evaluated by the measurement of the
thiobarbituric acid reactive substances (TBARS).e TRBARS reaction evaluates the levels of
malondialdehyde, a product of lipid peroxidation. [BPx activity was determined by the oxidation of
glutathione [3]. GR activity was assayed by measgutine oxidation of NADPIHL]. GST was determined
by the rate of conjugate by reaction with 1-chl@rd-dinitrobenzene as described [2]. The contetdtaf
glutathione was determined after complete reduafgtutathione through the use of glutathione ctdse
by means of Ellman’s reagent [15]. The level ofriBirobenzoic acid was monitored with a
spectrophotometer at 412 nm. To determine the nbofeoxidized glutathione (GSSG), 2-vinylpyridine
was added to the incubation mixture to a final emiation of 2 % 60 min before the determinatiod)][1
The content of reduced glutathione (GSH) was catedl as the difference of contents between total
glutathione and its oxidized form. All results centing antioxidant ratios were expressed in regatinits
- R.U. [17].

Statistical analysis. Experimental data were prasgsy methods of variation statistics using
software MS Office. Differences were calculatedhgghe t-Student test for independent groups, asgum
p < 0.05 as the minimum significance level. The resaite presented as the mean + standard deviation of
the mean.

Results of the study and their discussiomBARS and GSSG level in the sperm cells was found
to be significantly higher in the abnormal groulpart in fertile group (Fig. 1). The highest TBARSdé
is observed in patients with leukocytospermia timaather forms of pathospermia (p<0.001 compared
to normozoospermic samples). This can be explamethe fact that leucocytes stimulate the ROS
formation, induction and development of oxidatiieess, thus inhibiting the sperm motility and
functional activity [18].
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R RGHGEGELCE UL L EEEE P EEE LR P PR R e The activity of antioxidant enzymes
] of glutathione system in ejaculated
nall R TBARS spermatozoa infertile men in represented
N I [ BGSSG on Fig. 2. GPx activity was significantly
decreased in patients with all forms of
=5 -l pathospermia compared with healthy men

with normozoospermia (p<0.01). The
activity of GR also was decreased in all
studied groups of infertile men (p<0.05).
However, the most expressed decrease in
; GR activity was observed in

_ oligo- astheno- oligoastheno- lencocyto- leucocytospermic and oligozoospermic
Fig. 1. Normalized indices of TBARS and GSSG lewelthe sperm cells samples. Furthermore, GsT activity was

of infertile men. Hereinafter: 1 represents theuealin sperm cells of oF N
normozoospermic samples (men with preserved fejtili significantly decreased in the abnormal

groups with the most decrease in leucocytosperanpges (p<0.05). Infertile groups showed signifigant
decreased values of reduced glutathione in speltewse fertile men (p<0.01), indicating an altevatof
oxidative status (Fig. 3). The most expressed abangthe GSH content were observed in patients wit
oligozoospermia. However, the GSH level in leucospermic patients was lower than in patients with
normozoospermia, but these changes were not signtfi
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Fig. 2.Normalized indices of activities of antioxidant gmes Fig. 3. Normalized indices of GSH level as non-enzyme
of glutathione system in the sperm cells of infeninen antioxidant in the sperm cells of infertile men

It should be noted that each form of pathospermaia lse characterized by a certain level of
oxidative stress markers (TBARS) and activity okyane (GPx, GR, GsT) and non-enzyme (GSH)
antioxidant systems. The decrease in activity (Jeoeeenzyme and non-enzyme antioxidant systems in
patients with pathospermia can be explained byépdetion of compensatory mechanisms occurs imsper
cells. The changes in glutathione antioxidant defesystem might either result from GSH synthesitsor
utilisation in the detoxification process againgidative stress. Most diseases are characterizetthdoy
intensification of free radical processes and therehse of the antioxidant capacity. Reductiorciivigy
antioxidant enzymes can be related both to theabixie destruction of the corresponding DNA regions
and with the direct damage to enzyme moleculesrasudt of the reactive oxygen species effects. D]
addition, studies indicate that OS is also involireonpaired sperm DNA packaging [20].

An important factor that promotes the
pathogenesis of many diseases is the ratio
of antioxidant system to antioxidant
systems, which is known as the antioxidant
status of cell. The index of antioxidant
status was calculated by dividing the sum of

2
the activities of antioxidant enzymes (GPX,
GR, GsT) and GSH content to the sum of
. TBARS and GSSG level. The activities of
antioxidant enzymes, GSH, GSSG and

Fig. 4.Indexes of antioxidant status of spermatozoa dildeand infertle 1 BARS ~ level in sperm cells of
men with different forms of pathospermia normozoospermic samples (men with
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preserved fertility) was assumed as 100% and coesdly the index of antioxidant status equalled to
(which contributes to the unification of this ing¢&1]. The calculated index of antioxidant stahdicates
the resistance of cells to oxygen free radicals.

The obtained indexes of antioxidant status of spéoaoa of fertile and infertile men with
different forms of pathospermia are represented-ign 4. The index of antioxidant status reflects
changes in the system of prooxidant/antioxidardihet. The extent of decrease of indexes of antmtid
status of spermatozoa of infertile men revealedisorder-associated trend: oligozoospermia >
oligoasthenozoospermia asthenozoospermia >> leucocytospermia. The mqateeged decrease in
index of antioxidant status was observed in spevpuat of patients with leucocytospermiavaluation
of the indexes of antioxidant status can be helpiuthe diagnosis and the prognosis of the male

infertility.

The extent of decrease of indexes of antioxidatustof spermatozoa of infertile men revealed a
disorder-associated trend: oligozoospermia > oSgeEnozoospermia~ asthenozoospermia >>
leucocytospermia. The most expressed disturbanpeookidant/antioxidant balance was in spermatozoa
of patients with leucocytospermia. Unidirectionfbnge in the index of antioxidant status in diffeére
forms of pathospermia allows to use it as biotestritensity free radicals processes and resistenfree

radicals in spermatozoa.
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Wlserin

MMPOOKCUIAHTHO-AHTHOKCUIAHTHA
PIBHOBAT' A B CHEPMATO30I/IAX
ITHOEPTUWIBHUX YOJIOBIKIB
®adyaa P.B., Onypposuu O.K., Edppemona V. I1.,
Bopo6ens M.3., Hakoneunnii M.A.,

Menasnuk O.B., ®enoposuy 3.51., Bopodens 3./1.

lineprpomykuiss akTUBHUX (OPM KHCHIO 1 TOPYLICHHS
MPOOKCH/IAHTHO-aHTHOKCUIAHTHOI PIBHOBArd PO3IJISIAIOTHCS
SIK MO>KJIMBI MEXaHI3MH PO3BUTKY YOJIOBIYOTO HEIUTLL. MeToro
PpoOOTH OYITO OLIIHUTH 3MiHH MPOOKCUIAHTHO-aHTHOKCUIAHTHOT
PIBHOBAary B CIIEpMAaTO30ifaX HEIUTJHUX YOJIOBIKIB 3 PI3HHMHU
¢dopmamu  marocriepmiii. BuSIBICHO 3HIDKEHHS aKTHBHOCTI
CH3UMIB IJIYTaTiOHOBOI JIAHKM AHTHOKCHJIAHTHOTO 3aXHCTY,
3HIKEHHSI BMICTY BITHOBJICHOTO TJIyTaTiOHY Ta 3POCTAHHS
BMmicty TBK-mo3WTHBHMX MPOIYKTIB y  CIIEpMAaTo30inax
IH(EPTIIHLHHUX YOJIOBIKIB CTOCOBHO BEJIMUMH Y CIIEPMATO30i1ax

MPOOKCUAAHTHO-AHTUOKCHUJAHTHOE
PABHOBECHE B CIIEPMATO30UJAX
IHOEPTHUJIbHBIX MY KUUH
®adyaa P.B., Onypposuu E.K., Eppemona VY .I1.,
Bopooen M.3., Hakoneunsrii U.A.,

Measnuk O.B., ®enoposuy 3.51., Bopoden 3.1.

I'MnepnpofyKips aKkTHBHBIX (HOPM KHCIOPOJA M HAPYLICHUS
TIPOOKCH/IAHTHO-aHTHOKCH/IAHTHOTO PABHOBECHS PACCMATPHBAIOTCS KaK
BO3MOXKHBIE MEXaHM3MBI DPa3BUTHSI My)KCKoro Oecruiompst. Llemsio
PaboThI OBLIO OLEHUTH M3MEHEHHS IPOOKCHJAHTHO-aHTHOKCHIAHTHOTO
paBHOBECHS B CHIEPMATO30HMaX OECILIONHBIX MY)KUHH C PA3IHBIMH
(opmamu maTocriepMuii. BIBIEHO CHIDKEHHE aKTUBHOCTH SH3MMOB
ITyTaTHOHOBOTO ~ 3BEHA  AHTHOKCHIAHTHOM  3alllUTBl, CHIDKECHHUE
COJIep)KaHNs BOCCTAHOBJICHHOTO INTyTaTHOHA U pocT coneprkanms THK-
TOJIOXKHUTENBHBIX ~ TIPOJYKTOB B CHEPMAaro3ouzax MH(EPTHIBHUX
MY)KYHH OTHOCHTEJIEHO BEYMH B CIIEPMATO30MIAX MYXYHH C
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YOJNOBIKIB 13 30epexkeHOr0  (epTmwibHicTIO.  KoedimieHT — coxpaHenHo# —deprmibHOCTEIO. Ko duimeHT aHTHOKCHIAHTHOTO
AHTHOKCHIIAHTHOTO CTaHy PO3PaXOBYBAJIM SIK BITHOIICHHS CyMH — COCTOSIHMSI PAcCUMTBIBATM KaK OTHOIICHHE CYMMBI aKTHBHOCTEHl
aKTUBHOCTEH OCHOBHHMX AaHTHOKCHIAHTHHX CH3WMIB Ta OCHOBHBIX aHTHOKCHIAHTHBIX (DEPMEHTOB M  BOCCTAHOBJICHHOTO
BiJTHOBJICHOTO TIJIyTaTiOHy IO CYMapHOrO BMICTy MPOIYKTIB IJIyTaTHOHA K CyMMApHOIO COJCPIKAHMS PO/ TyKTOB JIMIIONEPOKCHIALIHH
ninonepoxcuzantii (TBK-no3uruBHuX mpoaykTiB i okucHeHOro  (TBK-MONOXUTENBHBIX TMPOAYKTOB M OKHMCJICHHOTO —TIyTATHOHA).
[JIyTaTioHy). 3'SCOBAaHO, IO MOPYLICHHS MPOOKCHIAHTHO-  YCTAHOBJICHO, YTO HAPYILUCHWS TPOOKCHUIAHTHO-aHTHOKCHIAHTHOTO

AHTUOKCHJAHTHOI PIBHOBATM YTBOPIOE HACTYIIHY IIATOJOTIYHY  PABHOBECH o0pazyer CIICITYOLITYIO IIATOJIOTHYECKYIO
acouifioBany (marocmepwmisi) nocmigoricte (& disorder- accormmpoBanHyro (maroctepmusi) nocinenoBarenbHocts (A disorder-
associated trendjiirozoocrniepmist > oniroacteHosoocriepmis ~  associated trend)omurozooctepmusi > OJIMTOACTCHO300CIIEPMHUST <

acteHo3oocmepMis >> nefikonurocnepmis. OHOHAMPABICHICT — acTeHo300cHepMust  >>  Jielikouprocepmust.  OHOHAPABICHHOCTD
3MiH Koe(illieHTa aHTHOKCHIAHTHOTO CTaHy 3a YMOB HM3MEHEHHH KOd(QHUIMEeHTa aHTHOKCHIAHTHOIO COCTOSIHUSL B YCIIOBHSIX
naTocrepMii 103BOJIE 3aMpOINOHYBATH HOro sIK OIOTeCT A MATOCTIEPMUU TO3BOJSIET NPEVIOKUTH €ro Kak OHOTeCT I OLEHKH
OLIHKH BUTGHOPAMKAIGHUX TMPOLIECIB Ta OMIPHOCTI BUIBHUM  CBOOOIHOPAIMKAIGHBIX MPOLIECCOB U COMPOTHBIIIEMOCTH CBOOOIHBIM

pauKaiaM B CliepMaTo30igax. PpaJMKaiaM B CLIEPMaTO30H1ax.

KuwouoBi  cioBa:  aHTHOKCHIAHTHI  CH3UMH, KiloyeBble  c10Ba:  aHTHOKCHAAHTHbIC  (DEPMEHTHI,
MEPEeKHCHE OKUCJICHHS JIMiAiB, 4YOJNOBiYe HEIUIAIS, MEPEeKHCHOE OKUCICHHE JIMIUIOB, MYXCKoe Oecruionue,
[aTocrepMis. [aTOCIICPMHSI.
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PR ABIN 855 BE

HIAXOAH 10 OUNIHKHA PU3UKIB TA ®YHKIIOHAJIbHAX PE3EPBIB CEPIIEBO-
CYJUHHOI CUCTEMMU Y XBOPUX HA IH®APKT MIOKAPJA 3 KOMOPBIJHOIO
MATOJIOT'IEIO, SAKI IEPEBYBAIOTH Y TOCTPOMY MEPIOAI KAPIIOPEABLIITAILILI

E-mail: larlev752@gmail.com

3 MeTOI0 BUBYEHHS MOXKIIMBOCTEH KiNBbKICHOT OIIIHKY Ta BIpOTiAHOCTI BIUTMBY KOMOPOiHOT maToJIorii Ha nepeoir iHdapkry
Mmiokapsa, craH (YHKLIIOHAIBHHX pe3epBiB y XBOpHX Ha iHpapkT Miokapaa Ta il poiab B NPU3HAYCHHI aJeKBaTHOI
iHIUBiqyami3oBaHoi mporpamy peabimitanii y naHoi kaTteropii mHarieHTiB, oOcTexeHo 97 XBOpHX, SKi MPOXOAWIM TOCTPUI
(cramionapuuii) mepiox peabimiTamii y KapaioJoriyHOMy BiijijeHHi. BcTaHOBIEHO, [I0 MapamMeTpd 3aralbHONPHHAHATHX
TreMOJMHAMIYHUX Ta METa0ONIYHUX ITOKAa3HUKIB Y XBOPHX Ha iH(pApKT MioKapja 3 KOMOpPOIJHOIO MaTOJOTIEI0 HE JO3BOJISIOTH
BHUKOPUCTOBYBATH iX B SIKOCTI JU()EPEHIIIHO-NIarHOCTUYHUX KPUTEPiiB OLIHKH (PYHKIIOHAIBHUX PE3ePBIB CEPLEBO-CYIMHHOL
cuctemu. OJHOYACHO BHSIBICHO IPSAMY KOPEILSILINHHY 3aJIeKHICTh MDK HasBHICTIO KOMOpPOIIHOTO CTaHy Ta BIKOM IaIi€HTIB,
TPUBAJIICTIO apTepiayibHOI TiMepTeH3ii, 4acTOTOK AWMXaHHs, PIiBHEM IJJa3MOBOIO KPEaTHHIHY Ta iHIEKCOM KOMOpPOiTHOCTI
YaprbcoHa, a Takox OOCpHEHY DOCTOBIpHY KOpewsliio 3 Jinomnpoteinamu Bucokoi ryctund, SPO2Ta TectoM 6-XBHIMHHOL
x0a60u. OTpUMaHi pe3yibTaTH CTaau OOIPYHTYBaHHAM st cTpaThdikanii pU3MKIB y MAli€HTIB, SIKi BKIIIOYAIOTHCS B IIPOTpamMy
peabimitanii He JIMIIE 32 TPAAULIHHIMH MapKepaMH eJIEKTPHIHOI Ta TKMOJAWHAMIYHOT CTablIBHOCTI CepIeBO-CYIMHHOI CHCTEMH,
aye i 3a BUIIICHABEJCHUMH IIPUXOBAHHUMH PU3HK-(DAKTOPaMH.

Kuarwuosi cioBa: iHdapkr Miokapaa, KoMopOigHa matolioris, KapaiopeaOumitamis, iHaekc YapibcoHa, Timonporeinu
BHCOKOI I'YCTHHH.

lane oocnioocenus € @paemenmom HJIP «Komnaexcuuil nioxio 00 KOHMPOIO CUMRIMOMIE, 0e3n0cepednbo2o i
8I00ANIEHO20 NPOSHO3Y 8 YMOB8AX KOMOPOIOHOI namonoeii @ KuiHiyi GHYMPIWHIX X60poO ma npakmuyi CiMeiuHo2o miKapsa»,
Ne oeporcasnoi peecmpayii 0118U000361.

dopMyBaHHS CYyYaCHHUX HEraTHBHUX MEIUKO-AeMorpadidyHuX TEHICHIIH B YKpaiHi HacaMIiepe.
BiIOYBAETHCS 32 PAXYHOK CEPIIEBO-CYAMHHIX 3aXBOpIOBaHb. CaMe BOHU iCTOTHO BILIMBAIOTH HA OCHOBHI
MTOKA3HUKH 3I0POB’ . 3aXBOPIOBAHICTh, CMEPTHICTH, IHBAIiAHICTH, TPUBAJIICTh Ta SIKICTh KUATTS HaCEICHHS.
3a ocTaHHI pOKH YacTKa IIOMEpPIIHX Bix XBopoO cuctemu kpoBoobiry (XCK) moctymnoBo 3pocraina i gocsria
B 2015p. 68,0% Ilepe micue B cTpykTypi cMepTHOCTI pu XCK Tpaauuiiino 3aiimae imemiuHa XxBopoba
cepus (IXC), nutoma Bara sikoi 30inbnmtachk Bix 66,6 8 2005 poui no 68,9%y 2015 poui, npuuomy
nmoka3Huku cMepTtHOcTi Bifm IXC 3a et mepion cepem ocid mpare3qaTHOro BIKY 3aIHIIAUCs CTablIbHO
BucokuMu. T'octpuit iHdapkr Miokapaa (IM) Ha CHOTOAHI 3aJIMINAETHCS OMHIEIO 3 TOJIOBHHUX IPHYNH
CMEPTHOCTI, a PHU3WK IMOJANBIINX CEpPLEBO-CyIMHHUX YCKIaJHEHBb, BKIIOYAIOYH PEUUANB iHMAPKTY
MioKapa, panToBy CEpLEBY CMEPTh, CEPLEBY HEOCTATHICTD Ta iHCYNBT AJISl TUX, XTO MEPEKUBAE TOCTPUHA
iH(ApKT MiOKap/a, € iCTOTHUMH HaBiTh Y €MOXY ONTHMAIILHOTO cTparerii perepdysii [1].

Bupimenns nutaHHsS HagaHHS MeauuHOi AomoMoru manieHTam 3 IXC dacTo MOrinOIoeThes
HAsBHICTIO Yy TaKWX XBOPHX CYIMyTHBOI Ta TMOEIHAHOI TAaTOJOrii, fKa MepexyciM 3yMOBICHA
MTOJOBKEHHSM TPUBAJIOCTI JKUTTS B CyJacHiH nuBimizamii. JIikyBaHHS KOMOPOiTHOTO HaIli€eHTa MOTpebye
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