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OPUT'THAJIBHI JOCJIIDKEHH S

B. B. KaukoBcbka, JI. H. [Ipucryna

Kontpons OponxisibHoi actmu 3anexxHo Big ER22 / 23EK i Tthl11l nonimopdi3MiB reHa mitoko-
KOPTHKOITHOTO PELEenTopa Ta BiKy Ae0r0Ty

JI. O. Kobak, O. C. Xyxuina, JI. C. ba6ineus, M. T. Ilanaciox, H. B. /Ipodincska, O. I1. ®@aiopa, 3. O. Binoyc
KniniyHi Mapkepy CHHTPOIIYHHUX YPaXKeHb CEpLs 1 CyIMH Y XBOPUX HA CUCTEMHUI YepBOHHUI BOBYAK, IXHsI
JUSITHOCTUYHA I[IHHICTh (TTOBIIOMJICHHS TIEPIIIC)

A. b. ®eneun, O. C. XyxJina, O. 5. fluxeBuy, A. SI. fAuxeBuy, M. 10. TeximeBcbka
XapaKkTepucTHKa KIIHIYHUX ITOKa3HUKIB 1 TOPMOHAIBFHO-META0ONIYHOTO TOMEOCTa3sy Y HYOJIOBIKiB
13 TOCTracTPOPE3EKIIIHOI0 XBOPOOOIO Ta KOMOPOITHUM OCTEOMOPO30M

oI A HA ITPOBJIEMY

B. B. Pynenn
BokecTBeHHA TIpUpO/Ia JIOMUHA Ta KOHIIETT i1 crtocody OyTTS M TUTECHUM i JYXOBHUM

H. I. Jlyk’sinuyk, II. P. Tpersak
CepeoBHIICYy TBOPIOBAIBHUM 03/I0POBUM BIUIMB JIEPEBHO-YarapHUKOBOI POCIMHHOCTH Ha IOBITPS SIK
CaHOTCHHOTO YMHHHKA

FO. M. Baneubkuii, P. HoBo6inbcki, P. O. Baneubka, C. B. Kaaunuyk, O. 5. SlukeBny, B. O. Huuunopyk
CydJacHa eniJieMioNoriyHa CUTyallist 3 TyOepKyJIb03y B YKpaiHi Ta MOXKIJIMBI IUISIXH 11 MOMIITIICHHS

3. O. Bisoyce, H. B. I'peukiBcbka, JI. O. Kodak, H. B. [Ipo6incska, M. I. Byruncska
[ormsax Ha mpobaemy npodeciiHuX XBOpoO; BUKIATaHHS i€l AUCIUILTIHN Y JIbBiBCEKOMY HAIllOHAIEHOMY
MeINYHOMY YHiBepcuTeTi imern Jlanmna [anuiproro

OIJIA 4 JITEPATYPU, OITNC KIITHIYHUX BUITAJIKIB

B. I1. MakcumoBHY

[Tnarpopma OiomapkepiB 14-3-3n [Is ISTHOCTHKH Ta MPOTHOCTHYHOTO MOHITOPHHTY XBOPUX
Ha PEeBMATOIIHUN apTPUT

PELIEH3II

I. II. Karepenuyk, FO. M. Ka3akos

Penensziss Ha Mmonorpadiro B. I. Jlenecioka, O. I. Adanactok, O. B. bapcekoi, H. C. BinokonHOi,
O. II. Hdenecrok, H. O. My3uku, B. 1. llImamis «KiiHiKO-iIHCTpyMEHTaIBHI i 1TaO0OPaTOPHO-IMYyHOIOTIYHI
MIPEIUKTOPU TPOTHO3YBAHHS YCKJIAJHEHb BHYTPIIIHIX 1 KOMOPOiTHIX 3aXBOPIOBAHBY» Ta OIS HAYKOBOTO
J0poOKy MPOBITHOTO aBTOpa
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EDITOR-IN-CHIEF’S PAGE

Highly esteemed colleagues!

In the 45th issue of the "Lviv Clinical Bulletin", we continue to implement our plan promoting
the ability of clinicians of different specialties to exchange the information that will help to integrate
their efforts in solving the actual, often interdisciplinary, problems of modern medicine.

Three articles are included in the "Original research" section. Associate Professor V. Kachkovska
and Professor L. Prystupa in the article "The control of bronchial asthma depending on ER22 / 23EK
and Tth1111 polymorphisms of the glucocorticoid receptor gene and the age of onset" claim that the
index of early and late bronchial asthma control depends on the genotypes by ER22 / 23EK and Tth111I
polymorphisms of the glucocorticoid receptor gene, and in patients with bronchial asthma carriers of
the minor allele (GA + AA) have a lower level of control compared to carriers of the GG genotype by
the ER22 / 23EK polymorphism of the glucocorticoid receptor gene, that have early and late bronchial
asthma. Control of bronchial asthma with early and late onset depends on the genotype of the Tth111l
polymorphism of the glucocorticoid receptor gene and is lower in homozygotes carriers by the minor
allele compared to heterozygotes carriers and homozygotes by the major allele.

Assistant Professor L. Kobak et al. in the article "Clinical markers of the heart and blood
vessels syntropic lesions in patients with systemic lupus erythematosus, their diagnostic value (First
notice)" state that patients with systemic lupus erythematosus have the optimal value of such clinical monomarkers and their constellations
for the diagnostics of the mitral valve insufficiency as shortness of breath, "pain in the joints + new rash + accent of the second tone on the
aorta"; mitral valve consolidation — a complaint of feeling interruptions in the work of the heart, "shortness of breath + feeling interruptions in
the work of the heart"; myocarditis - palpitations, "heartbeat + systolic murmur on the apex of the heart"; pericardial effusion - the presence
of weakened cardiac tones, "pain in the joints + weakened cardiac tones"; endocarditis - accent of the second tone on the pulmonary artery,
"fever + systolic murmur on the apex of the heart + accent of the second tone on the pulmonary artery". The optimal value for the diagnosis of
the studied syntropic heart lesions in patients with systemic lupus erythematosus have not individual clinical markers, but their constellations.

Associate Professor A. Fedets et al. in the article "Characteristics of clinical parameters and hormonal and metabolic homeostasis
in men with postgastric resection disease and comorbid osteoporosis" found out that clinical parameters in men with postgastric resection
disease and comorbid osteoporosis have significant deviations, which are signs of a calcium metabolism disorder with a predominance of
bone pain and muscle spasms. Hormonal homeostasis is characterized by dyshormonemia, which is evidenced by a decreased levels of
almost all investigated hormones of anabolic action and an increased levels of almost all investigated catabolic hormones. Abnormalities
in metabolic homeostasis were manifested by dyselectrolytemia (hypophosphatemia, hypomagnesemia, ionized calcium decrease) and
dysproteinemia (hypoalbuminemia, hyper-a,-globulinemia, hyper-B-globulinemia, less often hyper-globulinemia, hyper-a,-globulinemia, and
hyper-B-lipoproteinemia, significantly reduced index of glycoproteins).

Four articles were published in the "View on the problem" section. In the article of Professor V. Ruden' "The divine nature of human
and the concept of the way of being between physical and spiritual" confirms the evolutionary path of the human being created by God, with
spiritual and physical nature. The results of the research serve as evidence of the ability of a human to reformat the essence of the divine
nature of a human from full spirituality in Eden to the world of the body of a human-consumer on earth after the Fall. This scientific work is
motivated by the fact that awareness of the essence of sin enables a person through repentance before the Lord - prayer, fasting, confession,
penance, humility and faith in the Lord God and Eternal life - to correct his own sinful way of life in the direction of the inner divine nature - the
soul, which was, is and will be God's quintessence for human's existence - to free from the slavery of sin, disease and death.

Associate Professor N. Lukianchuk and Professor P. Tretyak in the article "Environmental forming health improving effect of tree
and shrub vegetation as a sanogenic factor on air" clarified the environment-forming role of the production process of tree-shrub vegetation,
in particular, forests of objects of the nature reserve fund, parks and green spaces of cities and towns. In the opinion of the authors, such
fundamental provisions should be reflected in the educational process of ecology, resort science and phytoremediation. On their basis, it is
expedient to develop projects for optimizing the environment of settlements, industrial and resort zones. Enhancing the environment-forming
influence of vegetation can be achieved by increasing their productivity, in particular, the potential indicators of the volume, density and growth
of stands per unit area. It is worth increasing the number of large trees of fast-growing species.

In the article "Current epidemiological situation of tuberculosis in Ukraine and possible ways for its improvement", Professor
Yu. Valetskyi et al. state that since 2020, there is a trend towards an increase in the incidence of tuberculosis in Ukraine. The prevalence
of all forms of active tuberculosis among the population of Ukraine decreased by 40.7 % from 2018 to 2022; the highest morbidity rate
among employees of healthcare institutions of Ukraine was recorded in 2018 - 6.0 per 10,000. Among the adult and working population, the
absolute rate of primary disability due to tuberculosis decreased in 2022 compared to 2021 by 11.4 and 3.9 % respectively. To overcome the
tuberculosis epidemic, the authors propose to organize and carry out the following three priority tasks: timely detection of tuberculosis patients;
isolation of respiratory tuberculosis patients; optimal controlled treatment until complete recovery.

In the article "View on the problem: Occupational diseases as an educational discipline in Danylo Halytsky Lviv National Medical
University" Associate Professor Z. Bilous et al. reasonably believe that occupational diseases were and still are an important problem of the
health care system not only in Ukraine, but also in the whole world. Since 2005 till 2024 academic years, according to the educational and
professional program of the educational discipline "Occupational diseases", the total number of hours for lectures and practical classes was
significantly reduced, and hours for writing the medical history for almost 10 last years were not allocated.

In the section "Literature review, clinical case description" Professor W. Maksymowych published the article "The 14-3-3n biomarker
platform for diagnosis and prognostic monitoring of patients with rheumatoid arthritis", in which he provides the information that 14-3-3n protein
is selectively detected in joints and peripheral blood of the rheumatoid arthritis patients; it has properties of the inflammation mediator in cultural
experiments involving monocytic and innate immune cells, and its indeces in patients with rheumatoid arthritis correlate with the content of
metalloproteinases associated with cartilage degradation; longitudinal studies and serial evaluation of 14-3-3n protein demonstrate that its higher
content increases the risk of further joint damage in rheumatoid arthritis patients; these studies should also be repeated in additional cohorts.

In the "Reviews" section, Professors |. Katerenchuk and Yu. Kazakov published a review on the monograph of Professor V. Denesyuk et al. "Clinical-
instrumental and laboratory-immunological predictors of prognostic complications of internal and comorbid diseases" and the art of the leading author.

Accepted for publication are papers in Ukrainian, English, German. The circulation of the Journal, as well as the placement of the
articles on its site: https://Icb-journal.com/, including the full English translation of non-English articles, will make it possible to convey the
information to all interested persons.

We invite everyone to participate in our project. Looking forward to seeing Your articles published on the pages of "Lviv Clinical Bulletin".

With best wishes for the successful work
editor-in-chief of the journal
Professor Orest Abrahamovych
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CTOPIHKA IroJlIoBHOIo PEOAKTOPA

BenbmuwaHoBHi koneru!

Y 45-my uymcni «JIbBIBCbKOro KMiHIYHOrO BiCHMKa» MPOAOBXKYEMO peani3oByBaTW Hall 3adyM, siKUiA nependadvae CrnpusiHHs OBMiHY
iHcbopMmaLieto MixX KniHiLMCTamK pisHoro gaxy, Lo AOMOMOXKE iHTerpyBaTh 3yCUIIsS AN po3B’si3aHHSA aKTyarnbHUX, YacTo MiXKAUCLUMNMIHAPHOro
XapakTepy, npobnem cy4yacHoi MeaULIMHN.

Y pybpuui «OpuriHanbHi JocnimkeHHs» BMmilleHo Tpu cTatTi. [Jou. B. B. KaykoBcbka i npod. J1. H. MNpuctyna y cratti «KoHTponb
6poHxisnbHoi acTmu (BA) 3anexHo Big ER22 / 23EK i Tth111] nonimopdiamis reHa rntokokopTukoigHoro peuentopa (I'P) Ta Biky oebroty»
CTBEPXYIOTb, LLIO NMOKa3HUK KOHTPOIIO paHHbOI i Mi3HboI BA 3anexwuTs Big reHotunie 3a ER22 / 23EK i Tth111| nonimopdisamamu reHa P, a'y
xBopwux Ha BA HociiB MiHOpHOro anens (GA + AA) HUXYMIA piBEHb KOHTPOSO MOPIBHSAHO i3 HocisMu GG reHoTuny 3a ER22 / 23EK nonimopdizmom
reHa I'P, xBopvMu Ha paHHio i nisHio BA. KoHTponb BA i3 paHHim i nisHim gebtoTom 3anexuTs Big reHotuny 3a Tth1111 nonimopdisamom rena NP
i HYDKYUIA Y HOCIIB rOMO3UrOT 3@ MIHOPHUM anenem NopiBHAHO 3 HOCIAAMW reTepo3uUroT i FOMO3UIOT 38 OCHOBHUM anenem.

Acucr. J1. O. Kobak 3i cniBaBTOpamn y ctaTTi « KniHiYHi Mapkepy CUHTPOMIYHMX YpaXKeHb CepLis i CYANH Y XBOPUX HA CUCTEMHUIA YEPBOHUI
BoBYak (CYB), ixHs AiISrHOCTUYHA LiHHICTb (NOBIAOMINEHHS NepLLUe)» KOHCTaTyloTh, WO Y XBopux Ha CHB onTumanbeHy LiHHICTb cepef KMiHIYHUX
MOHOMapKepIB i iXHiIX KOHCTENAUi Ana QiArHOCTVKM HefoCcTaTHOCTU MiTpanbHoro knanaHa (MK) matoTb 3aguiika, «6inb y cyrnobax + HoBi
BUCUMaHHs! + akUeHT ApYyroro TOHy Haj aopTotoy, yulinbHeHHss MK — ckapra Ha Big4yTTs nepeboiB y poboTi cepus, «3aauiuka + BiguyTTs nepebois
y poboTi cepus»; MiokapauTy — cepuebuTTs, «cepuedutTs + CUCTOMIYHUIA LYM Haf BEPXIBKOK CEpL», NepUKapaisfibHOro BUMOTY — HasIBHICTb
ocnabneHunx ToHIB cepus, «6inb y cyrnobax + ocrnabneHHs TOHIB Cepusi», eHAOKapAMTY — akueHT ApYroro TOHY Haj NereHeBo apTepieto,
«rapsiyka + CUCTOMIYHWIA LLYM Haf, BEPXIBKOI CepLs + akLEeHT ApYyroro TOHy Haf, nereHeBoo apTepieto». ONTUMarnbHy LiHHICTb ANS AisrHOCTUKN
[ocnigKyBaHWX CUHTPONIYHUX YpaxkeHb cepus y xBopux Ha CHB MatoTb He OKpeMi KNiHiYHI Mapkepw, a iXHi KoHCcTensuii.

Dou. A. B. Pepeub 3i cniBgocnigHnkamn y ctaTTi « XapakTepucTmka KniHiYHUX NOoKasHKKIB i ropMOHanbHO-MeTaboniyHoro romeocTasy y
YOmoBIKIiB i3 mocTracTpopesekuiHoto xBopoboto (MMPX) Ta komopbiaHuM octeonopo3om (OlM)» 3'sicyBanu, Lo KMiHiYHI NOKa3HUKM Yy YOrOBIKiB
i3 NMrPX ta komopbigHum Ol MatoTb CyTTEBI BiAXUNEHHS, AKi BUSBNAIOTECA O3HAKaMW NOPYLUEHHS KarbLieBOro 06MiHy 3 JOMiHyBaHHsIM 60rio
y KicTKax i kopyiB y M’A3ax. [1ns ropMOHanbHOro romeoctasy xapakrepHa UCTOPMOHEMIs, MPO WO CBiAYNTb AOCTOBIPHE 3HMXKEHHSI MOKa3HWUKIB
Mawke BCiX AOCNiOKEHNX FOPMOHIB aHabonivHOI Aii Ta NigBULLEHHSI MOKa3HMKIB MalKe BCiX JOCNiAKEHMX KaTaboniyHMX ropMoHiB. BigxuneHHs
y MeTaboniyHoMy roMeocTasi BUSIBNANUCS AucenekTponitemieto (rinodoccaTtemis, rinoMmarHiemisi, icTOTHE 3HUXKEHHS NMoKa3HUKa NOHI30BaHOro
KanbLito) Ta AaucnpoTeiHemieto (rinoankbymiHemis, rinep-a,-rnobyniHemis, rinep-B-rmobyniHemis, piawe rinep-y-rnobyniHemis, rinep-a,-
rnobyniHemis Ta rinep-fB-ninonpoTteigemisi, piako 3HWKEHWIN NOKa3HWK rMiKonpoTeiais).

Y py6puui «[Mornsg Ha npobnemy» ony6nikoBaHo 4YoTupw cTaTTi. Y possigui npod. B. B. PyaeHsa «boxecTBeHHa npupoaa NOAvHMU
Ta KOHUENT ii cnocoby GyTTa MiX TiNECHUM i YXOBHUM» MOTBEPAXYETHCH €BOSOLINHUIA LINSX CTBOPEHOro borom, 3 AyxOBHOW i TinecHowo
npupoaoto, ecTea NOANHW. Pe3dynbTati AOCHIAKEHHS CNYryoTb CBIAYEHHSIM CMPOMOXHOCTM CaMoi NoAVHN [0 nepedopMaTyBaHHS CyTHOCTU
Boxoi npvpoau noanHU Bif NMOBHOIT AyXOBHOCTU B EAemi y CBIT Tina moguHU-cnoxusaya Ha 3emni nicns rpixonagiHHa. MoTMBOBaHUM Y Ui
HayKOBIV Mpaui € 1 Te, WO YCBIAOMMEHHSI CYyTHOCTH rpixa yMOXIMBIIOE NMIOANHI Yepe3 NokasiHHA nepes focnogom — MoOnuTBY, MiCT, CNoBiAb,
noKyTy, CMUpeHHs 1 Bipy B Focnoga Bora Ta XuTTsa BiYHE — CKOpWUryBaTW BACHWI rPIXOBHUI cnocib xuTTs y Gik BHYTPILIHBOI BOXeCTBEHHOI
npvpoau — ayLwi, wo 6yno, € i 6yae boxoto KBiHTeceHLUieto aAna 6yTTa NoaMHM — BU3BONUTM i Big pabcTsa rpixa, XBopobu Ta cmepTu.

Oou. H. . Jlykanuyk i npod. M. P. TpeTsak y ctarti «CepenosuileyTBOpioBanibHU O340POBYNA BMMUB AepPeBHO-YarapHUKOBOI
POCMMHHOCTM Ha TMOBITPSI SK CAHOrEHHOTO YMHHMKa» 3'SICOBYIOTb CepefoBuLedOopMyBarnbHy posb MPOAYKLINHOMO Mpouecy AepeBHO-
YarapHUKOBOI POCITMHHOCTU, 30KpeMa, NiciB 06’ekTiB NpUPOAHO-3anoBigHOro hOHAY, NapKiB i 3eNeHNX HacadXeHb MIiCT i cenuwl. Ha nepekoHaHHs
aBTopiB, Taki pyHAaMeHTanbHi NOMoXeHHst MaTb ByTn BigobpaxeHi y HaBYanbHOMY NpoLeci 3 ekororii, KypopTonorii Ta ditomeniopadyi.
Ha ixHili ocHOBI [oLiINbHO PO3pPOGNSATU MPOEKTM ONTUMI3aLii cepeaoBuULLa HACENEHNUX MYyHKTIB, MPOMMUCIOBMX i KypOPTHUX 30H. [MocuneHHst
CcepefoBMLLETBOPHOIO BMIMBY POCIIMHHOCTM MOXHA JOCAITH, MiABULLYIOUM MPOAYKTUBHICTb, 30KpeMa, NMOTEHLLIHI MOKa3HWMKK 06’eMy, LLINIbHOCTK
Ta NpMPOCTY AEPEBOCTAHIB Ha OANHULIO NroLli. BapTo 36inbLuyBaTh KinbKiCTb BENMKOMIPHUX AE€PEB LUBUAKOPOCHUX BUAIB.

Y ctaTTi « Cy4yacHa enigemionoriyHa cutyauis 3 Ty6epkynbo3sy (Tb) B YkpaiHi Ta MoXnuBI Wwnsaxw i noninweHHs» npod. FO. M. Baneupkui
3i cniBaBTOpPaMuM KOHCTaTy0Tb, LWO Big 2020 p. cnocTepiraeTbCs TEHAEHLISE 40 3pOCTaHHSA 3aXBOPIOBAHOCTU Ha Tb B YkpaiHi. [MowmpeHicTb ycix
dopm akTmBHoro Tb cepen HaceneHHs YkpaiHu 3meHwwunacs 3 2018 no 2022 pik Ha 40,7 %; HanbinbLly 3aXBOPIOBaHICTb cepef MpaLiBHUKIB
3aknaziB 0XopoHu 300poB’s Ykpainu dikcysanu 2018 p. — 6,0 Ha 10 Tuc. Cepen [OpOCHOro i Npaue3faTHOro HaceneHHst abConMOTHUI MOKa3HMK
NEepPBUHHOI iHBanigHOCTK BHacnigok T 3Hu3mBcs y 2022 p. nopiBHsAHO 3 2021 p. Ha 11,4 i 3,9 % BignosigHo. [na nogonaHHs enigemii T
aBTOPU MPOMOHYTb OPraHidyBaTh i BUKOHATW Taki TpU NepLIOYeproBi 3aBAaHHSA: CBOEYacHe BUSIBMEHHS XBOPUX Ha Thb; i3ontoBaHHsS XBOPUX
Ha Tb opraHiB AMxaHHs;; onTUMarnbHe KOHTPONbOBaHE FiKyBaHHS @ [0 NMOBHOIO BUiKyBaHHS.

Y crartTi «[lornsig Ha npo6nemy npodecinHnx xsopob (MX); BUknagaHHa uiel aucumnniig y JIbBiBCbKOMY HaLioHarnbHOMY MeAUYHOMY
yHiBepcuTeTi imeHn OJanuna Manvuskorox» gou. 3. O. binoyc 3i cniBaBTopamu o6rpyHTOBaHO BBaXatoThb, L0 X 6ynu i € Baxnuneoo npobnemoro
CUCTEeMU OXOPOHM 300POB’S He nuLle B YKpaiHi, a 1 y Bcbomy cBiTi. 13 2005 no 2024 HaBYanbHi poku, 3rigHO 3 OCBITHLO-NPOMECiNHOK NPOrpamoro
HaB4anbHoOI gucumnniin «MX», CyTTEBO CKOPOTUNUCS sIK 3ararnbHa KinbKiCTb FOAWH, Tak i KiNbKICTb roavH ANs NeKUii i TpakTUYHKX 3aHATb, a
rOAMHW ANs HanucaHHs icTopii xBopobu 3a maiike 10 KpaliHix pokiB He Bynu BUAINEHI.

Y pybpuui «Ornag nitepaTypu, onuc KiHIYHUX BMNaAKiB» BMilleHO cTaTtTio npod. B. 1. Makcumosuya «lMnatdopma Giomapkepis
14-3-3n Ans AQirHoCTUKM Ta MPOrHOCTUYHOIO MOHITOPUHIY XBOpUX Ha peBMaToigHui apTput (PA)», y skin aBTop nogae iHdopmauito, Lo
6inok 14-3-3n BUBIpKOBO BUSIBMAETLCS B cyrnobax i nepudepiiHin kpoBu xBopux Ha PA; BiH Mae BNacTMBOCTV MeAisTopa 3ananeHHs B
KynbTypanbHUX ekcnepuMeHTax 3i 3any4YeHHsIM MOHOLMTaPHNUX | BPOAXKEHWUX iIMYHHUX KNiTWUH, @ NOro NoKasHUKM y XBopux Ha PA koperntooThb i3
BMICTOM MeTanonpoTeiHas, acoLiioBaHuX i3 Aerpagalieto Xpsilla; NOHriTIoAHI JOCNISKEHHS Ta cepiltHa ouiHka Ginka 14-3-3n 4eMOHCTPYOThb,
IO MOro BWLLMIA BMICT NiABULLYE PU3MK MOAANbLUONO YLIKOMXKEHHSI cyrnobiB y xBopux Ha PA; Ui gocnigpkeHHs Takox Tpeba noBTOpUTU B
[O[ATKOBMX KOropTax.

Y py6puui «PeueHnsii» npodecopu I. M. Katepenuyk i FO. M. Kaszakos onybnikyBanu peueHsito Ha MoHorpadito npod. B. . JeHectoka
i cniBaBTOpiB «KniHiKO-IHCTPYMeHTanbHi 1 nabopaTopHO-iMyHONOrYHI MPEAUKTOPW MPOrHO3YBaHHSA YCKNaAHeHb BHYTPILWHIX i KOMOPOIgHMX
3axBOPIOBaHb» Ta OrMsA HayKoBOro 4OpPo6Ky NpoBiAHOro aBTopa.

[o nopyKy npunmaroTbes npai yKpaiHCbKOM, aHrMiCbKo, HIMeLbKO MOoBaMu. Haknag yaconmcy, a TakoX PO3MIlLeHHS Ha CanTi:
https://Icb-journal.com/, ctaTen, y ToMy Yncni HeaHTNIOMOBHMX, NEpeKageHnx y NoBHOMY 06Cs3i aHrMiiCbKO MOBOK, YMOXIUBUTL JOHECTH
iHpopmaito Ao BCix, XTO ii noTpebye.

3anpoLuyemo 0 yvacTu B HalloMy npoekTi. Byaemo pagi 6auntun Bawwi npaui Ha cTopiHkax «JIbBiBCbKOro KNiHIYHOTO BiCHUKay.

3 Hanwmpiwmnmm nobaxkaHHAMM yCniWHOI cniBnpawi —
rOrOBHUI peaakTop yaconucy
npodgecop Opect A6paramoBuY
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KoHTpo/b OpOHXIiSTBHOT ACTMU 3aJ1€XKHO
Bim ER22 / 23EK i Tthinl morimopdismiB reHa
T/TIOKOKOPTHUKOITHOTO PelenTopa Ta BiKy 1e00Ty

Beryn. bponxisneaa actma (BA) — reTeporeHHa XBo-
poba 3 pi3HUMH MaTOTeHETHIYHUMH MexaHi3mamu. Lle
CTaJIO TiIIPYHTSIM JUTSI BHOKPEMIIEHHS MaTo(i3ionoriaHmx
i/ a0 KIIIHIYHUX O3HAK y (OpPMYyBaHHI pi3HUX (peHOTH-
miB. BaxximBicTh reTeporeHHocTH BA Brepiie moTBep-
mokeHo nokymeHToM Global Initiative for Asthma 2014 p.
[5], y sxomy BuineHo ii kiniHiyHi penornnu. Sk Haci-
JTOK, PO3pOOIIEHO TIEBHI METO/IN JIIKYBaHHS, CTIPSIMOBaHI1
Ha KOHKpeTHUH (Genotun Heayru. [lo3ask He BUSABIECHO
CHJIBHOTO B3a€MO3B’ 513Ky MI’K IEBHUMU [IATOJIOTTYHUMU
BUSIBAMM T KJIIHIYHUMH 3aKOHOMipHOCTSIMH a00 BiATO-
BiJITFO Ha JTIKYBaHHS, TTOTPiOHI JJ0AaTKOBI JTOCITiHKEHHS,
abu 3pO3yMITH KIIiHIYHY 3HA49ymIicTh Kinacudikamii bA
3a (peHoTHmamu. [ ereporennicts BA 3ymMoBneHa pisHIMEU
TeHETUYHUMHU JIeTePMiHaHTaMH, BIKOM JIe0I0TY, OKHAPiH-
HSIM, BIUTMBOM TPHUTEPIB, TATEPHOM 3amaJieHHs 1 Biamo-
BITHO — TSDKKICTIO KJIIHIYHMX BHSBIB, BIAMOBIAIIO Ha
MeJIMKaMeHTO3He JiKyBaHHs [2, 4, 8, 15].

Hocmimxeri ocoonuBocTH erionorii bA 3 paHHIM i
Mi3HIM TIOYaTKOM Tepea0avniy i BiIMIHHOCTH B TeHe-
TUYHUX YUHHHUKAX, [0 3TOOM IiATBEpKeHO Bepudi-
KaIli€ro BapisHTIB TCHETHYHIX YHHHUKIB PU3UKY, CIIETIH-
(iYHUX TS paHHBOT aCTMH, ¥ BapisHTIB, AKi € CHIIBHUMHU
YUHHUKAMH PU3HKY Mi3HBOI actmu [11, 17, 18]. OTxe,
panHs BA Mae reHeTHYHI YMHHUKY, K1 BiAPI3HAIOTHCS
BiJl TAKUX Y Mi3HbOI DA, 110 YMOXXJIMBIIOE YaCTKOBO
MOSICHUTH 1aTo(i3i0710T19HI BiIMIHHOCTH MiX (peHOTH-
namu bA y mite#t i nopocnux. Bogrodac Bimomo, 1o
TeHEeTUYHI YMHHUKH, TIOB’5I3aHi 3 TUIEHOTPOITHUMH e(PeK-
TaMH T€HIB PELENTOPIB 110 IFOKOKOPTUKOI/IB, [3,-a1pe-
HOpeInenTopiB i Bitaminy D, nentuny, (hakropa HEKpo3y
myxiuH (OHID)-0, MaroTh BakIMBe 3HAUEHHS IS Kpa-
IIOTO PO3YMIHHS HE JINIIe BUHUKHEHHSA bA, a i THKKOCTH
niepe0iry Ta eheKTHBHOCTH JTiKyBaHHsL. 30kpema, ER22 /23EK
(rs 6189/6190) i Tth111I (rs10052957) momimMopdizmu
TeHa IIIOKOKOpTHKOinHoro peuentopa (I'P) B okpemux
JTOCITI/DKEHHSX acolliiioBaHi 3 HasBHICTIO BA, edexTus-
HICTIO JTIKYBaHHS Ta MOKa3HUKaMU KOHTpoiro BA [3, 7,

8 ©Kauxoscpka B. B., ITpucryna JI. H., 2024

13, 14]. Tomy 1i momimopdHi BapissaTH reHa I'P 3aciry-
TOBYIOTb Ha JICTaJIbHE BUBYCHHS B KOHTEKCTI came (heHo-
THUTIB PaHHBO] 1 i3HBOT BA, OCKITBKH TaKi TOCIiIPKEHHS
110710 e()eKTUBHOCTH JIKYBAaHHS T KOHTPOJIIO 3aJICKHO
Bix ER22 / 23EK i Tth111I momimMopdHUX BapisHTIB HE
MPOBOIMIIN.

Mera pociigkenHs. J{ocimiTuTiH KOHTPOIb OpOHXi-
spHOI actmu 3aiexHo Bix ER22 /23EK i Tth1111 mo-
niMop(}i3MiB TeHa TIIFOKOKOPTHKOITHOTO perenTopa 1a
BiKy JI€0IOTY.

Marepisiaiu i MeToau H0CTiTKeHHA. J{0CTiKeHHS
MIPOBOMIIN Ha 0a3i My IbMOHOJIOTIYHOTO BiineHHs Ko-
MYHAJIBHOTO HEKOMepLiiHOoro mignpueMcTBa CyMCbKOI
obmacHoi pagn «CymMchKa obacHa KITiHIYHA JTIKapHSD).
Oo6ctexeno 553 xBopux Ha bA Ta 95 mpakTr4aHO 3710pO-
BUX JTIOJIEH aHAJIOTIYHUX CTaTi i BiKy (KOHTPOJIbHA TPY-
na) 0e3 HASBHOCTH B 1HIWBIyallbHOMY Ta CIMEHHOMY
aHamHe31 cuMnToMiB BA abo iHII0T OGpOHX000CTPYKTHB-
HO1 XBOpOOH, CUMIITOMIB aneprii Ta aromii. Cepem oocTe-
xKeHux 553 xBopux Oyno 360 xinok (65,1 %) i 193 4o-
noBiku (34,9 %). Cepenniii Bik xBopux Ha bA 42,39 +0,71
POKY, a 0ci0 rpyrm koHTporro —44,1 + 1,53 poky (p=0,311).
Hisrro3 BA mocrasneHo 3rimHo 3 pekomeHnamismu GINA-
2016 11i mHacTymHUX Bepciit i Hakasy MO3 Ykpainu Ne 868
Bix 08.10.2013 p. «IIpo 3aTBepakeHHs Ta BIIPOBAKEH-
HSI MEIMKO-TEXHOJIOTTYHUX JJOKYMEHTIB 31 CTaHAapTH3a-
11i1 MEIYHOT JOMIOMOTH TP OpOHXiaNbHINi acT™i» [1, 5,
10]. ®yHKIIifO 30BHINTHHOTO JUXaHHS BUBYAIH 32 JIOTIO-
MOTOIO JIISITHOCTUYHOTO KomIntekey «Kapmiormocy (Yipa-
iHa). Kputepii BKIFOYSHHS MAIi€HTIB Y TOCTIHKSHHS: BiK
18 pokiB i OibIle; HASBHICT AISITHO3Y MEPCUCTUBHOI
BA pi3HOrO CTyneHs TSKKOCTH 3TAHO 3 YNHHUMH Y3TO/I-
JKYBaJIbHUMHU JOKyMEHTaMH, i ATBEPHKEHOIO pe3yIIbTa-
Tamu criiporpadii (000pOTHICTh OPOHXISITEHOT 00CTPYK-
1ii — mpupicT 00’eMy (OpPCOBAHOTO BUAMXY 3a TEPITY
CEKYHIY (Od)B)1 >12,0 % 1 >200,0 M1 BiJ HOYaTKOBUX
MOKa3HUKIB micis mpoou 3 400,0 MKr canbp0yTamony);
MOXKJIFBICTb ITPAaBHIILHO 3aCTOCOBYBATH 0A3MCHI JIIKAPCHKi
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3ac00M; BIICYTHICTB 3aTOCTPEHHS YIIPOIOBXK IIIOHAHMEH-
II1e MICSIIIb 10 BKITFOUEHHS; BIZICYTHICTh KyPIHHS B aHAM-
He31; HasIBHICTH IMAMUCAHOI 30N TaIlieHTa Ha Y4acTh
y nociimpkenHi. Kpurepii BUKITIOYSHHS: TSKKI CYMTyTHI
XBOpOOU (IEKOMITEHCOBaHI XBOPOOH CEPIIEBO-CYIUHHOI
CHCTEeMH, ITeY1HKH, HUPOK); TyOSPKYIIbO3 JIETeHb, CHHIPOM
HaOyTOro iMyHOME(DIIUTY; IyKPOBUN AisIOET MepIioro
Ta APYTOro THUIIIB; MEPiOJl BariTHOCTH YH JIAKTAIlil; Xpo-
HiYHa OOCTPYKTHBHA XBOpoOa JIereHb, OPOHXOEKTa3H,
capkoinos, (pidpo3 JIereHb, IHTePCTHUIIIIHI XBOPOOH JTe-
T€Hb; OHKOJIOTIYHI ypa)kKeHHs; aKTHBHI KypIli Ta KypIi B
aHaMHe31; TMCUXiYHI, HEBPOJIOTIUHI XBOPOOH; MEAHKa-
MEHTO3Ha (HApPKOTHUYHA) 1/a00 ajIKoTOoIbHA 3aJIC)KHICTB;
cuaapom H. M. Inenka — X. B. Kymmunra; nebaxani
SIBUIIA, IO BKJIIOYAIOTH PEakIlii TimepIyTInBOCTH Ha
JKApChKi 3aCO0HM, HECYMICHI 3 TMPOTOBKCHHIM JOCITi-
JOKEHHST; HECTIPOMOYKHICTh BUKOHYBATH IMPOTOKOJ CITIPO-
METPUYHOTO JOCHIKEHHSI; TIOCTIHE B)KUBAaHHS CUCTEM-
Hux nmokokopTrKoiAiB (I'K). IarienTiB moaiieHo Ha ABi
KIIIHIYHI TPYITH 3aJIe)HO Bix BiKy 1e6toTy BA. Jlo [ rpy-
v yBiim 282 xBopux (170 (60,3 %) xiHok, 112 (39,7 %)
YOJIOBIKIB, cepenHiil Bik — 48,1 £ 1,01 poky) i3 mi3HIM
nebrorom actmu ((penorun mizHBOI acTMmu), a0 11 Tpy-
mm — 271 xBopwii (190 (70,1 %) xinok, 81 (29,9 %) 4o-
JIOBIK, cepenHiit Bik 36,4 + 0,87 poky) i3 paHHIM modar-
KoM ((heHOTHTI paHHBOT acTMN). JloCITiIKeHHS CXBaTHIIa
Kowmicis 3 muTanp 610€THKH MEINIHOTO iHCTHTYTY CyM-
CHKOTO JIEP>KaBHOTO YHIBEPCHUTETY.

ER22 /23EK (rs 6189/6190) i Tth111I (rs10052957)
nomiMopdizmu reHa I'P Busnaganm na 6a3i HaB4aIbHO-110-
ciigaoi maboparopii TepHOIMIECHKOTO HAIlIOHAIBHOTO
MeINYHOTO yHiBepcuTeTy iM. I. SI. ['opbadeBchKkoro Me-
TOIIOM TIOJTiMEepa3Hoi JiaHimroroBoi peaxiii (I1JIP) 3 mo-
JANBITNM PECTPUKIIIHAM aHalli30M HaHeceHuX (par-
MEHTiB. Peakifito mpoBOOWIAN 3 BHKOPHUCTAHHSIM
anenscrienrdiuaoro mpaimepa: F:5°... GACNNGTC...3’,
R:3’...C TG N NN C A G...5 — qna nonimopizmy
Tth1111i F:5°..CCTC(N),..3".R:3>..GGAG
(N)m ...5" — mna momimpopdizmy ER22 / 23EK. T1JIP
npoBoamin B amritidikatopi Rotor Gene-6000 (Corbett
Research, ABcrpamnis). [Ipogykru ITJIP inkyOyBanu 3a
HassBHOCTH BIANOBITHUX (PEPMEHTIB peCTPUKIIiil (€HI0-
HyKJIea3 PeCTpPHUKIIii) B yMOBaxX, peKOMEH/IOBAaHUX BHU-
poouukom (Thermo Scientific, CIIIA). Ammmidikarii
iCTIsT pecTpUKIlii po3ninsumy B 2,0% arapo3HoMy Tedi,
o Mictuth 10,0 MKr/™MI 6pominy etumito. TpuBaicTs
ropusoHTanbHOTO enekrpodopesy (0,13 A; 200 B) —30 xs.
Jta Bizyamizartii ge3okcnprnooHykteiHoBux kuciotT (JIHK)
TicTs eeKTpodhope3y 3aCTOCOBYBAN TPAHCUTIOMIHATOP
(«biokomy).

KonTtpons BA ortiHtoBaM 3a JOTIOMOTOO OTIUTYBaJTh-
Hruka ACQ-5. 3aranpHui 6am 00YHCITIOBAIH K CEPEIHE
apudMeTHIHE IS T STH BiAMOBimeh. SIKO cepemHii
6ai <0,75 — mobpwmii kKoHTPOIIB, 0,75—1,50 — YacTKOBHUH,
>1,50 — HEmMae KOHTPOITIO [7].

CrarucTHuHUI aHaNi3 OTPUMAHUX PE3YJbTaTIB 3/iH-
cHIOBaiH 3a foromMororo SPSS-17 nmporpamu. Jlist omin-
K# OPMHU PO3IOLTY AOCHTIHKYBAaHUX TApaMeTPiB BUKO-
puctoByBaim TecT A. M. Kommoroposa — M. B. CmipHoBa,

3a pe3yJabTaTaMy SKOTO OOMpaH MapaMeTPUIHI METOTN
CTAaTHCTUYHOTO OMpPAIIOBAHHS JaHUX. BiAMOBiIHICTH
PO3MOTY TEHOTHITIB OYiKYBaHHUM 3HAu€HHSM, 32 YMOB
piaoBarn JIx. X. Xapxai — B. BaiiaOepra y BuOipii ta
TIOPIBHSHHS 3 YaCTOTAMH AJIENIB 1 TeHOTHITIB PI3HUX TPYTI,
OITIHIOBAJIHN 3a TorioMoroto kputepito x° K. Tlipcona. Kpu-
tepiit C. P. ®@imepa 3aCTOCOBYBaIH JJISI OIIHIOBAHHS
KUTbKICHUX TIOKa3HUKIB.

Pe3ynbraTtu gociaixkeHHs Ta iXHE 00TrOBOpeHHH.
Cepen obcTeskenux 553 xBopux Oyimo 360 xinok (65,1 %)
1 193 gonosiku (34,9 %). Cepenuiif Bik XBOpux Ha
BA—42,39+0,71 poxy, oci6 konTponsHOi Tpyrm —44,1 + 1,53
poky (p =0,311). Kniniuni XapakTepruCTHKH XBOPHX 3a-

JISKHO BiJI BIKy /1€0I0TYy HaBeeHi B Ta0. 1.
Tabnuys 1
Kainiuna xapakTepucTnka XBOPHX Ha OPOHXISIBHY acCTMY
i3 pisaum Bikom nedrory (n; % p; F/y?)

Panniit izHii
ITokazuuku IieOIoT, neOIoT, p Fiy?
n=271 n=282
K1JILK1CT;> 49 5
XBOpHUX, %0
Bik, pokn 36,4+£0,87 | 48,1+1,01 | 0,001 | F=77,7
x | 190/(70,1) | 170/(60,3)
CfaTo/‘” 0,015 | =587
n/ (%) | g | 81/(299) | 112/(39,7)
Bk nebromy, | 954021 | 33,9+087 | 0,001 | F=687.5
poKH
Tpupaicts | 966 002 | 1424054 | 0,001 | F=1367
BA, poxu
OO0TsmxeHa
cnagkoBicTe, | 118/ (43.5) 87/(30,9) | 0,002 | ¥*=9,54
n/ (%)
Ipodeciiini
YHHHUKH, 51/(18,8) 51/7(18,1) 0,83 = 0,05
n/ (%)
IMT, k/m® | 28,0035 | 27,9+40,32 | 0,90 | F=0,015
O®B % 66,1 0,95 | 6794095 | 0,18 | F=1,77
DXKEIL % 82,3+ 0,86 83,5+0,84 0,29 F=1,12
ODB /KEN | 85,1+49 | 86,148 | 088 | F=002
AODB,% 15,8+0,21 | 149+0,23 | 0,007 | F=7,35

Mpumitkn: IMT — ingexc macu Tima; OXKEJI — dopcosana
JKUTT€BA €EMHICTh JICTEHb.

Sk 6aunmo 3 Tabn. 1, MOpiBHATIBHUI aHaITI3 KIIHIYHUAX
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XapaKTEePUCTHK MalLi€HTIB 13 pi3HUM AeOroToM BA moxka-
3aB HU3KY BIpPOTiIHHMX PO30iKHOCTEH, a came, cepeHi
MOKa3HUKH BiKy MAIi€HTIB 1 Biky nmoyaTky BA Oymnu Bu-
HIMMH y XBOPHX 13 Mi3HIM Je0r0TOM, TpUBalicTh bA Bra
y mamieHTiB i3 panHsoo BA (Bci p = 0,001), moka3Huk
oboporHoctu ODB,,% BiporiHo BUIIMHA y XBOPHX i3
panHim nmoyatkoM BA (p = 0,007).

Posnonin remorunis 3a ER22 /23EK 1 Tth1111 mmo-
nimop¢izmamu rena I'P BinmoBinaB odikyBaHOMY
piBHOBaskHOMY posnoxiny k. Xapai — B. BaiinGep-
ra (p > 0,05).
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Amnaji3 po3roaiTy 3a3HadeHrx reHoTuriB 3a ER22 /23EK
nosiMopizMoM Ta y XBopuX Ha BA # y KOHTpONbHIN
TpyTIi IPEeACTaBIeHO B TA0M. 2.

Tabruys 2
ER22 /23EK i Tth111I noximopizmu rena
IIIOKOKOPTHKOIIHOTO pelenTopa y XBOPHX Ha OPOHXisVIbHY
acTMy Ta y NPAKTHYHO 310pOBUX Jrofeii (n; %3 25 p)

nebroroM BA TOpiBHSIHO 3 KOHTPOJIBHOIO TPYIIOI0 PO3-
TIOJTiJT TEHOTHITIB BipoOTigHO He BinpizHsBcs (p = 0,37).
PesynbraTi mOCiKEHHS TATBEPIMIIN, 110 TIOBHHIA
KOHTPOJIb acTMu OyB y 189 martientis (34,2 %), gacTko-
Buit —y 162 (29,3 %), He Oymo koHTpomo — y 202
(36,5 %). [1pu oMy cepes XBOpHUX i3 paHHIM JeOI0TOM
MOBHMIA KOHTpOJb OyB y 60 (22,1 %), wacTkoBuii — y 94

Sk 6aunmMo 3 Tab. 2, po3MOMiJ TEHOTHUIIIB 3a IOJi-
Mopdizmom ER22 / 23EK y xBopux Ha BA Ta y mpak-
THYHO 3I0POBUX JIIONEH BIpOTIMHO HE BiAPI3HABCS, Y
TOMY YHCITI i Y XBOPHX 13 Ti3HIM 1e6rotoM BA (p =0,126
i p = 0,45 BiAmoBigHO). Y XBOPHX 13 paHHIM JEOIOTOM
TOMO3HUTOTH 32 OCHOBHUM aJIeJIeM TPATLISUTACS BipOTiTHO
gacrime (p = 0,02). Bomrouac mig yac po3moaiTy reHo-
TriB 3a momimopdizmoMm Tth1111 I'P BusiBiieHo, mo mi-
HOPHI TOMO3HUTOTH BipOT1AHO YacTimie (hiKCyBaIl y XBO-
pux Ha BA, y TOMy 9HCTi Y XBOPHX 13 paHHIM Ie0I0TOM
(»=0,043 i p = 0,005 BignoBimgHO). Y XBOPUX i3 Mi3HIM
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0 )
XBopi Ha OPOHXISTBbHY IpakTH4HO 310pOBI (34,7 A),)’ He 6}’”0 xonTpommio —y 117 (43,2 %), a cepen
acTmy, O, XBOPHX 13 Mi3HIM Je0toToM —y 129 (45,8 %), 68 (24,1 %)
Tenorumu n=>553 n=95 1 85 (30,1 %) BigmoBigHO. OTXE, HEKOHTPOJIHOBAHMUI
n o n % nepeOir BiporiAHo yacTime ¢GikCcyBajl cepel XBOpHX i3
: 2 .=
156189/ 6190 PaHHIM I0YaTKOM BA (x 34,23, p=0,001). .
Amnariz po3noniny renorutnis 3a ER22 /23EK i Tth1111
GG 496 89,7 79 83,2 : : :
’ ’ nonimopdizmMamu reHa ['P 3amexHo Bij koHTposo bA
AG 53 9,6 14 14,7 HABEJICHO B Ta0IM. 3.
AA 4 0,7 2 2,1 Tabnuys 3
- — Po3noain renorunis 3a ER22 / 23EK i Tth1111
xX=414;p=0,126 noJiiMop(izMaMH reHa rNIlOKOKOPTHKOIIHOIO pelenTopa
Panniii neGror 3aJIe)KHO Bil KOHTPOJIIO OPOHXisLILHOT acTMu (03 %3 )% 5 p)
GG 252 93,0 79 83,2
AG 17 6,3 14 14,7 KoHTponb OpoHXISITEHOT acTMH
AA 2 0,7 2 2,1 N N
R — IIOBHUI, YaCTKOBHIA, HEeMae,
¥="1791;p=0,02 n=189 n=162 n=202
I1i3uiit gedroT n o N o n o
GG 244 86,5 79 83,2
AG 36 12,8 14 14,7 s 6189 /6190
AA 2 0,7 2 2,1
GG 174 92,1 151 93,2 171 84,7
¥=1,61;p=045 i ’ i
rs10052957 AG 15 7,9 9 5,6 29 14,3
CC 228 41,2 39 41,1
CT 240 434 50 52,6 AA 0 0 R A I
TT 85 15,4 6 6.3 2= 114: p=0,025
¥2 =6,278; p=10,043
Pauniii neGror rs10052957
cc 125 46,1 39 411 CC 67 35,4 82 30,2 79 39,1
CT 99 36,5 50 52,6
TT 47 17,3 6 6,3 CT 109 57,7 60 37,0 71 35,1
¥ =10,79; p = 0,005
— TT 13 6,9 20 12,3 52 | 258
[Ti3Hiit nedroT
CC 103 36,5 39 41,1 v =42,74; p=0,001
CT 141 50,0 50 52,6
TT 38 13,5 6 6,3 3a HasBHOCTU MOBHOIO M 4aCTKOBOTO KOHTPOI0 BA
$=199; p=037 GG renorun 3a ER22 / 23EK nonimopdizmom rena I'P

OyB yacrile, Hi>k KoJIu KOHTpo:to He Oyno. Hocii miHop-
Horo anens (AG i AA TeHOTUTIIB) YacTillle BUSBISUIH Y
XBOPHX 13 HEKOHTPOJIbOBAHUM NIEPeOiroM 3aXBOPIOBAHHSI.
loxno Tthl11l moximopdismy rena I'P, koncraroBaHo,
110 HOC1i TOMO3HIOT 32 MIHOPHHUM aJIeJIEM, SIKIIO KOHTPO-
710 He OyIo, BUSIBIISUIM yABiYi i y 3,4 pa3y yacTie mo-
PIBHSIHO 3 XBOPHMH 3 YACTKOBHUM 1 IIOBHUM KOHTPOJIEM.

Pesynbraryn aHanizy KOHTpoJto cuMNnToMiB BA 3 ypa-
XyBaHHSM BiKy neOroty 3anexHo Big ER22 / 23EK mno-
nimopdismy rena I'P y xBopux Ha BA npeacrasieHo y
Taom. 4.
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Tabnuysa 4
KounTpous dponxisabHoi actvu 3ajexHo Bix ER22 / 23EK noJimopgizmy rena riirokoKOpTHKOiIHOro peuenrtopa (n; M £+ m; Flf D)
T'enotunu
Cumnromu, M +m F p
GG, n=496 GA,n=353 AA,n=4
Hiuni 1,6 £ 0,06 2,11+0,19 2,0+0,71 3,81 0,023
PanxoBi 1,67 0,06 2,4+0,21 2,75+ 0,85 7,63 0,001
OOMeXEeHHS! aKTUBHOCTH 1,39 £ 0,06 1,84 £ 0,21 2,25+1,03 3,74 0,024
3aaummka 1,48 £ 0,06 2,13+0,23 3,0+041 8,25 0,001
VYTpynHeHe quxaHHs 1,46 £ 0,06 2,13+£0,22 2,75+ 1,03 8,04 0,001
3arajibHa OIliHKa 1,53 +0,05 2,13+£0,19 2,55+0,73 8,52 0,001
Panniit ne6ror
T'enotunu
Cumnromu, M +m F D
GG, n=252 GA,n=17 AA,n=2
Hiuni 1,81 £0,08 2,88 +0,36 3,0+ 1,00 6,12 0,003
PanxoBi 1,98 0,09 3,00+ 0,31 4,0+ 1,00 5,87 0,003
OOMeXEeHHSI aKTUBHOCTH 1,63 £0,08 2,4+0,29 4,0+1,00 6,24 0,002
3aaummka 1,69 £ 0,08 2,82 +0,31 3,50+ 0,50 8,26 0,001
VYTpynHeHe quxaHHs 1,65 +0,08 2,88 +0,24 4,50 £0,50 11,79 0,001
3arabHa OIiHKa 1,76 + 0,06 2,8+0,25 3,8+£0,20 10,78 0,001
[Ti3niit nebrot
T'enotunu
Cumnromu, M + m F D
GG, n=244 GA,n=36 AA,n=2
Hiuni 1,39+ 0,08 1,75+0,22 1,0+0,01 1,4 0,247
PanxoBi 1,35+0,07 2,11 £0,26 1,5+0,50 5.8 0,003
OOMeKEeHHSI aKTUBHOCTH 1,15+£0,07 1,58 £0,26 0,54+ 0,50 2,24 0,11
3aaumka 1,27 £ 0,07 1,81 +0,28 2,50 +0,50 2,59 0,07
VYrpynHeHe quxaHHs 1,27 £0,07 1,78 £ 0,08 1,0+ 0,50 3,38 0,04
3arajibHa OIliHKa 1,29 £ 0,06 1,8+0,23 1,3+£0,03 3,7 0,026

3’scoBaHoO, MO HiYHI § pAHKOBI CHUMIITOMH, BHUpa3-
HICTb 0OMEKEHb MOBCAKAECHHOT aKTUBHOCTH, 3aHIII-
Ka i yTpyllHEHEe IUXaHHS YaCTillle TPAIUUTHCS Y XBO-
pux HociiB MminopHoro amens A (GA + AA)
MOPIBHAHO 13 TOMO3UTOTaMH 32 OCHOBHHUM allelIeM.
AHami3 KOHTPOJIIO 3 YpaxXyBaHHAM BiKy NeOIOTy IO-
Ka3aB, 1110 y XBOPHX i3 paHHIM 1e0f0ToM HOciiB GA + AA
renotumniB 3a ER22 / 23EK momimopdizmom rena I'P
TakoX (DiKCYBaJd BipOTiAHO BHUIY YaCTOTY HIUHHX 1
PaHKOBHUX CHMIITOMIB, OUIBII BHUpPaXeHI 0OMEKECHHS
MOBCSKJICHHOT aKTUBHOCTH, 3aJIUIIKy W yTpyJAHEHE
IUXaHHS, HiXK y XBopuX 13 GG romo3uroramu. 3araib-
Ha OIfiHKa TaKOX MoKa3aja, 10 KOHTPOIb CHMIITOMIB
3aJIe’KaB BiJl TCHOTHUITY 3a JOCIIHKYBaHUM TIOJIIMOP-
(dhizmom, i Oyna HIKIOI0 Y XBOPUX HOCITB MIHOPHOTO
amens A (GA + AA) nopiBasaHO 3 HOcissMu GG reHo-
tuny (p = 0,001). 3a HaIBHOCTH Mi3HKOTO AeOI0TY bA
HE BHUSBJICHO BIIMIHHOCTEH y 4acTOTI HIYHUX CHMII-
TOMIB, BUPA3HOCTH 33JHUIIKHA Ta OOMEKEeHb MOBCSK-
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JIEHHOT aKTUBHOCTH. YacToTa paHKOBUX CHMIITOMIB
Oyra BUIOIO, yTPYAHEHE TUXAHHS O1TBII BUPAKESHUM
y HOCiiB GA TeHoTumy nopiBHsHO 3 Hocismu 3 GG i
AA renotunamu (p = 0,003). 3aranpHa OiHKA TAKOX
MPOJIEMOHCTPYBaja HIKYUH KOHTPOIb y TETEPO3UTOT
MTOPIBHSHO 3 TOMO3UTOTAMH 32 OCHOBHUM 1 MIHOPHUM
anensmu (p = 0,026). OTxe, HIKYNNA KOHTPOJIH OyB
y T€TePO3UTOT 1 TOMO3HUTOT 32 MIHOPHHUM aJIeJIeM I10-
PIBHSIHO 3 TOMO3WUTOTAaMH 32 OCHOBHUM aJIeJIeM K TPH
paHHI#, Tak 1 Mi3Hi# BA. AHai3 TOKa3HUKIB KOHTPO-
10 BA y HOCIiB GA reHoTHIy i3 paHHBOIO 1 MI3HHOIO
BA moxazas, 1o HiYHI #f paHKOB1 CHMIITOMH, BUpaXKe-
HICTh OOMEXEHHS aKTUBHOCTH, 3aIUIIKY H YTpyIHE-
HE TUXaHHS JacTimme GiKCyBalik 3a paHHBOTO IEOI0OTY
aCTMU TOPIBHSIHO 3 Mi3HIM. 3araibHa OIiHKAa TaKOX
mokasaja B 1,6 pa3y HIKUYHI KOHTPOJIb y XBOPHUX Ha
parHio BA, HiX y XBopuX i3 mi3Hbpot0 bBA. Takum un-
HOM, KOHTPOJIb bA HIKYWH y HOCi1B MIHOPHOTO aje-
ns (GA + AA) nopiBasHO 3 HOCissMu GG TeHOTHTTY Y
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XBOPHX 13 paHHIM 1 I3HIM 1e0I0TOM, IPOTE Y XBOPHUX
13 panHiM ne6roToM BA mokazHWKH KOHTPOJIO Bipo-
TIIHO HIKYI.

PesynwraTy anasmizy KOHTPOIIO CHMITOMIB PaHHBO] i
mi3Hboi bA 3anexxno Bix Tth1111 momimMopdizmy rena I'P
HaBe/ICHO B Tal. 5.

KonTpoas 6ponxisibHol actvu 3ae:xHo Big Tth1111 nosiMopgizMy reHa rioKoKOpPTHKOIAHOro penentopa (n; M + m;Tg}lf;ﬂ]];l)wZ ’
I'enorunu
Cumnromn, M £ m F p
CC,n=228 CT, n =240 TT,n=285
Hiuni 1,66 = 0,08 1,43 +0,09 2,24+0,15 14,14 0,001
Pankosi 1,57 + 0,09 1,62 + 0,09 2,25+0,15 11,79 0,001
OOMeKEeHHS! aKTUBHOCTHU 1,28 £ 0,07 1,25 +£0,08 1,98 £0,15 16,01 0,001
3ajumka 1,43 £ 0,08 1,39 £ 0,09 2,02+0,14 13,29 0,001
YTpynHeHe AuXaHHS 1,37 £0,07 1,38 £ 0,09 1,86 £0,13 8,54 0,001
3araypHa OI[iHKa 1,46 + 0,06 1,41 +0,07 2,06+0,11 19,42 0,001
PanHiit ne6rot
I'enotunu
Cumnromn, M+m F p
CC,n=125 CT,n=99 TT,n=47
Hiuni 1,74 +0,12 1,76 £ 0,13 2,3+0,18 3,38 0,036
Pankosi 1,74 £ 0,13 2,08 +0,15 2,38+0,19 3,83 0,023
OOMeKEeHHSI aKTUBHOCTH 1,19 £ 0,09 1,76 £ 0,13 2,14+0,18 13,32 0,001
3ajumika 1,42 +£0,11 1,73 £0,11 2,17+0,18 7,19 0,001
YTpynHeHe AuXaHHS 1,23 £0,10 1,72+ 0,11 2,04+0,17 9,59 0,001
3araibpHa OI[iHKa 1,46 £ 0,08 1,8+0,10 2,24+0,12 9,96 0,001
Ii3Hiii neGrot
I'enotunu
Cumnromn, M+m F p
CC,n=103 CT,n=141 TT,n=38
Hiuni 1,55+0,11 1,1 £0,10 2,16 +£0,25 12,08 0,001
PankoBi 1,38+0,12 0,95+ 0,09 2,08 +£0,22 15,1 0,001
OOMeKEeHHS! aKTUBHOCTH 1,39 £0,12 0,70 £ 0,07 1,79 £0,24 20,07 0,001
3ajumika 1,44 £ 0,11 0,89 + 0,09 1,84 +£0,23 12,5 0,001
YTpynHeHe AuXaHHS 1,54 +0,11 0,91 + 0,09 1,63 +£0,19 12,23 0,001
3arajibHa OI[iHKa 1,47 £ 0,09 0,91 + 0,06 1,91 +£0,19 22,19 0,001

Pesynbratu 1eMOHCTPYIOTh HASIBHICTh CTATHCTHYHO
3HaYyHmuX BigMiHHOCTEH (yci p < 0,05) 3a yacToToro
HIYHUX 1 ICHHUX CUMIITOMIB, 32 BUPA3HICTIO OOMEKEHb
MOBCSAK/IEHHOT aKTHBHOCTH, 33/IMLIKH Ta YTPYIHEHOTO
IVXaHHA 1 BIAIIOBIIHO 3a 3arajibHOIO OLIHKOIO 3aJIEXKHO
BiJI TCHOTHITIB 3a JIOCJIIDKYyBaHUM MotiMopdizmom. Kon-
CTaTOBaHO, IO BCI CAMIITOMU OyiiH O1IbII BUPQKEHUMH
y xBopux HociiB TT rerorumy 3a Tth1111I monimopdizmom
rena ['P. Lle cBimunTh po HUKYKMH KOHTPOJb BA y HO-
ciiB TT renorumy 3a IOCHiPKyBaHUM MOJTIMOP(HiZMOM
nopiBastHO 13 xBopumu Hocistmu CC 1 CT renorumis. Yei
CHUMIITOMH Ta CyMapHa OlliHKa KOHTpouto BA 13 paHHiM
1 mi3HIM J1e0r0ToM BA cTarucTryHO 3HaYyIIe BiAPI3HS-
JIMCS 3aJIeKHO BiJl TEHOTHITY 3@ JIOCIIPKyBaHUM TOJTi-
MopduuM BapisaToM reHa ['P (yci p <0,05). 3’sacosano,
o y namieHTiB i3 TT reHOTUIIOM KOHTPOJIb XBOPOOH
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HIK4ni nopiBHsHO i3 Hocistmu CC 1 CT renorumis. He
BUSIBJICHO BIJIMIHHOCTEH MK MOKa3HHMKaMH KOHTPOJIFO
BA 3anexHo Bij BiKy 1e0OTY.

[NomnepenHbo MU (BiKCyBaIH BiICYTHICTh BIIMIHHOCTH
y posnoaiii aneniB i renotumnis 32 ER22 / 23EK nomi-
mopdizmom rena ['P y xBopux na BA 6e3 ypaxyBaHHs
BiKy /1e0IOTY Ta y MPAKTUYHO 310pOBUX JitozeH (> =4,14;
p=0,126), a TakoX BiACYTHICTb CTATUCTHYHO 3HAYYIIO-
IO 3B’SI3KY 13 pU3MKOM BHHUKHEHHSI BA y BCix MOJensix
ycHajKyBaHHs. Bu3HaueHO BipoOTiJHY BIAMIHHICTH Y
po3noxini anenis i renotunis 3a ER22 / 23EK nonimop-
(izmomM rena I'P mixk xBopumu Ha BA 13 paHHiM i mi3HIM
nebrotom 3axBoproBanHs (p = 0,035). Yacrora anens G
Ta GG reHoTUIy 3a HassBHOCTH paHHbOi bA Oyra BUIIO10
NOPIBHSIHO 3 Mi3HKOIO BA. Jludepenuiiinuii ananis aco-
uisiii pizaux ¢enoruniB BA i3 ER22 / 23EK monimop-
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¢izmom rena I'P miaTBepnuB BiACyTHICTH 3B’ SI3KY 13 Mi3-
HbOI0O BA Ta 3HW)XEHHS PU3UKY B JOMIHAaHTHIH i
penecuBHiit Mmonemnsx (p = 0,01) panapoi BA.

BuBdeHHS KOHTPOITIO CUMIITOMIB BA 3a51eKHO Bif re-
notumy 3a ER22 / 23EK nonimopdizmom rena I'P moka-
3aJ10 HOTO0 BUIIHMH PIBEHH Y XBOPHUX 13 paHHIM Ta Mi3HIM
ne6roToM bA, siki Oyimi HOCISIMUA TOMO3HUTOT 32 OCHOBHUM
arnernem, HiXK y HOCiiB MiHopHoro anens A (GA + AA).
[Ipu upoMy y XxBopuX i3 paHHiM gedrotoMm BA mokazau-
KM KOHTPOJIO OyJM BipOTiTHO HIDKYI, HIK Yy XBOPHX i3
mi3HiM gedrotoM BA.

Mu npoBenu aHai3 pO3MOILTY ajleNiB i TeHOTHUIIIB 3a
Tth1111 momimopddizmom rena I'P 3anexxno Bix Biky mo-
YaTKy 3aXBOPIOBAaHHS 1 3’sICyBaJIM BIpOTiTHY BIIMIHHICTh
Y PO3TONLTI aJeTIiB 1 TEHOTHUIIB 3aJIeKHO Bif] BIKy J1€010-
Ty (p =0,006), BiACyTHICTB 3B’ 13Ky BUHUKHEHHSI Mi3HBO1
BA i3 Tth1111 monimopdizmom rena ['P i craructuano
3HAYYIINH 3B’ 430K i3 pU3NKOM BUHUKHEHHS paHHBOI BA
y nominanTHii (p = 0,02) i HangominanTHil (p = 0,001)
Moxensx [8]. Sk mokazanu pe3yiabTaTH IOCTiKCHHS,
KOHTPOJTb PAHHBO] 1 Mi3HKOI BA 3a51eKUTh Bl TCHOTHITY
3a Tth111I momimopdizmom rera I'P i € HUK4IMM y HOCITB
TT renotuny, Hixk y HOCiiB CT 1 CC renorumis. Biamin-
HOCTEH MK TOKa3HUKaMH KOHTPOJITIO Y XBOPHX 13 paHHIM
i mi3HiM edrotom 3 ypaxyBarssaM Tth1111 monimopdizmy
rena I'P ne BusiBneno [8]. M. Panek i3 xoneramu npoge-
MOHCTPYBAJIN y TIOJIbCHKIN MOTYISAII] CHIIBHINA KOpes-
mitiamii 38”5130k TT renorumy 3a Tth1111 momimopdizmom
rera ['P 3 HamifHUM KOHTpOJIEM TSKKOi ajepriiHo7 i
HeanepriitHoi bA [13], mo miaTBepaMIo HOro BaXKITUBY
poib y marorenesi anepriitaoi i Heanepriitnoi bA. Boa-
Houac y gociimpkenHi A. Szczepankiewicz He BUSBICHO
acorriamnii TthIIII momimopdismy rena I'P 3 HasBHICTIO BA
Ta e()eKTUBHICTIO JIIKYBaHHSI, 30KpeMa, 3 TOTPe0oIo MPH-
3HAYaTH BeNHKi 103 iHramsinanx 'K [16].

Hocmipkenns D. J. Tan migTBepaniu, mo I0pocdi
TAII€HTH 13 PAaHHBOIO 1 Mi3HBOI0 BA MarOTh MOMIOHY BU-
PaXEHICTh 1 9acTOTy KIIHIYHUX CUMITTOMIB [17], mpote
i (heHOTHUTTH MOXKYTh MaTH Pi3Hi €TIONOTIYHI YNHHUKA
Ta rmatodizionoriuni 3mMiHH [9].

CynepewmBiCTh 1 HEOMHO3HAYHICTh PE3YIBTATIB Pi3-
HUX JOCHIDKeHb y XBOpHX Ha BA 6e3/i3 ypaxyBaHHsIM
BiKy Ae0roTy 3axBoproBaHHs o0 poni ER22 / 23EK i
Tth1111 momimopdizmis rena I'P y BUHHKHEHHI, TKKOCTH
riepediry ¥ eheKTUBHOCTH JIKyBaHHS JJIsI 3a0€3MCUeHHS
TTOBHOTO KOHTPOJTFO XBOPOOH MOYKHA ITOSICHUTH KITIHITHOIO
TeTepPOTeHHICTIO I1i€i HeAYTH, 1 HaliTiepIIe pi3sHUM BIKOM
ne0roTy i MaTOTeHeTUYHOIO BIAMIHHICTIO Pi3HUX (heHO-

tuniB BA. Otpumani HaMu pe3yipTaTH JIEMOHCTPYIOT
BIIMIHHOCTH Y 3HaYyIOCTH FEHETHYHMX YUHHUKIB Y
TMAIIE€HTIB 13 pi3HUM BikoM 1e0t0Ty bA [8]. I3 omsamy Ha
e IOIIJIbHO MOIIMOIIOBATH BUBUYEHHSA MEXAHI3MIB I1a-
TOTE€HE3y Ta FeHEeTUYHNX YMHHHUKIB, 110 TTPOBOKYIOThH
BUHUKHEHHS BA B pizHOMY BiIli, 30KpeMa, criennpiqHnx
IUIST paHHBO] 1 Ti3HBOT BA, a Takok CHTBbHUX 1T 000X
(heHOTHITIB, YMOXKITUBUTH PO3POOUTH IPOQITaKTHIHY Ta
TKyBaJbHY (peHOTHTICTIENN(DIYHY TAKTHUKY BEJICHHS TaKUX
MMaIi€HTIB.

BucnoBku. Mu npoaHatizyBad 9aCTOTY PO3IMOILITY
TeHOTHITIB Y KOHTPOJNBHIHM TPy Ta y XBOPUX Ha OPOH-
XiSUTbHY aCTMY 1 KOHCTaTyBaJIi JOCTOBIPHY BIAMIHHICTD
y posnoaii ais monimopdizmy Tth1111, minopHi romo-
surot TT Tpamsnuck Maiike yaBidi 9acTilie y XBOPHX
Ha OpoHXisnbHy acT™My (y* = 6,278; p = 0,043). V pos-
o111 reHOTHITIB 32 IoriMopdizmom Tth1111 Bussneno,
10 YaCTOTa MIHOPHUX TOMO3WUTOT MPAKTUYHO BTPUYI
YacTila y XBOPHX 13 paHHIM Je0r0TOM OpOHXIsITBHOT
acTMH, Hi’K Y KOHTPOJIBHIH rpytri ()2= 10,79; p = 0,005),
Yy XBOPUX 13 Mi3HIM 1e0I0TOM HE BiJ[pi3HsIACE.

[ToBHMIt KOHTPOIH acT™Mu OyB y 189 martienTis (34,2 %),
gacTkoBHiA — y 162 (29,3 %), He Oyno koHTpOoIT0 —y 202
(36,5 %). Ilpu mboMy cepen XBOPHUX i3 paHHIM I€0F0TOM
MTOBHMI KOHTPOJb OyB y 60 (22,1 %), yacTkoBuUil — y 94
(34,7 %), me 6ymno kouTpoo —y 117 (43,2 %), y XxBopux
13 mi3HIM Aebrotom —y 129 (45,8 %), 68 (24,1 %) 1 85
(30,1 %) BignoBimHo. OTXKE, HEKOHTPOIHLOBAHU TIEPeOir
(bikCyBai BIPOTiIHO YACTIIIEe Cepe]] XBOPHX 13 paHHIM
moyaTkoM OponxismeHOIT act™mu (2 = 34,23; p=0,001).

3’scoBaHo, 110 Y XBOPHX Ha OPOHXISUTbHY acTMy TIO-
Ka3HUKH KOHTPOIIO BIPOTiHO BIAPI3HSIMCS 3aJEKHO
Big renorurry 3a ER22 / 23EK momiMopdizmom reHa
TTIOKOKOPTHKOTIHOTO PEIerTopa, MpH IIbOMY KOHTPOJTh
OpOHXISTILHOI acTMHU OyB BHIIMM Y XBOPHUX 13 paHHIM i
TMi3HIM J1e0F0TOM OPOHXISUTBHOT ACTMU HOC11B TOMO3HUTOT
32 OCHOBHHUM aJieJieM TIOPIBHSIHO i3 HOCIIMHA MiHOPHOTO
anenst A (GA + AA), mpore y XBOpUX Ha paHHIO OPOH-
XiSUTbHY acTMY TTOKa3HHKH KOHTPOJIIO BIpOTiTHO HIDKYI,
HIXK Y XBOPHX Ha Mi3HIO OpPOHXISIIBHY acTMY.

KonTpois panHboi 1 i3HOT OPOHXIATHHOI aCTMH 3a-
nexuTh Bix reHorumy 3a Tth1111 momimopdizmom rena
TTIOKOKOPTHKOITHOTO PEIENTOpa Ta € HUKINM y HOCITB
TT renorumny nopiBusHO 3 HOCisiMu CT 1 CC reHoTutiBs.
BinMinHOCTEH MiK TTOKa3HUKaMH KOHTPOIIIO Yy XBOPHX
13 paHHIM 1 mi3HIM ne6ioToM i3 ypaxyBanusam Tth1111
noiMopdi3mMy reHa IIFOKOKOPTUKOITHOTO PerenTopa He
BHSBIICHO.

Cnucok qaiteparypu

1. Hakaz MO3 Ypainn Ne 868 B1108.10.2013 p. «IIpo 3arBep/pKeHHS Ta BIPOBAKCHHS MEIMKO-TEXHOIONTYHHX ,Z[OKyMeHTiB
3i CTaHAApTH3allii MEAMYHOI onoMorn npu GpOHXianbHiH actMiy». YHidikoBaHuii KiiHI4HMI NPOTOKON NEPBHHHOI,
BTOPUHHOI (crienianizoBanoi) MexuaHoi foromoru «bponxiansaa actmay. Kuis: MO3 Vipainu; 2013. 54 c. (Order of the
Ministry of Health of Ukraine N. 868 dated October 8, 2013 "On the approval and implementation of medical and tech-
nological documents on the standardization of medical care for bronchial asthma". Unified clinical protocol of primary,
secondary (specialized) medical care "Bronchial asthma". Kyiv: Ministry of Health of Ukraine. 2013. 54 p.).

2. Azim A, Freeman A, Lavenu A, Mistry H, Haitchi HM, Newell C et al. New perspectives on difficult asthma;
sex and age of asthma-onset based phenotypes. J Allergy Clin Immunol Pract. 2020;8(10):3396-3406.¢4. doi: 10.1016/j.

jaip.2020.05.053

ISSN 2306-4269. Lviv Clinical Bulletin. 2024, 1(45)

13



LCB

3. Cheng Z, Dai LL, Liu Q, Liu M, Wang Q, Li PF et al. Correlation between polymorphisms in the glucocorticoid re-
ceptor gene NR3C1 and susceptibility to asthma in a Chinese population from the Henan Province. Genet Mol Res.
2016;15(2). doi: 10.4238/gmr.15028507

4. Ferreira MAR, Mathur R, Vonk JM, Szwajda A, Brumpton B, Granell R et al. Genetic architectures of childhood-
and adult-onset asthma are partly distinct. Am J Hum Genet. 2019;104(4):665-684. doi: 10.1016/j.ajhg.2019.02.022

5. Global Initiative for Asthma. Global strategy for asthma management and prevention 2014. https://ginasthma.org/wp-con-
tent/uploads/2019/01/2014-GINA..pdf

6. Holguin F, Bleecker ER, Busse WW, Calhoun WJ, Castro M, Erzurum SC et al. Obesity and asthma: an association mod-
ified by age of asthma onset. J Allergy Clin Immunol. 2011;127(6):1486-1493.¢e2. doi: 10.1016/j.jaci.2011.03.036

7. Juniper EF, Svensson K, Mork AC, Stdhl E. Measurement properties and interpretation of three shortened ver-
sions of the asthma control questionnaire. Respir Med. 2005;99(5):553-558. doi:10.1016/j.rmed.2004.10.008

8. Kachkovska V, Kovchun A, Kovchun V, Klisch I, Marchuk O, Dudchenko I et al. ER22 / 23EK and TTH1111 poly-
morphisms in the glucocorticoid receptor gene in patients with bronchial asthma with regard to the age of onset. Geor-
gian Med News. 2023;(334):94-97.

9. Lemiere C, Lavoie G, Doyen V, Vandenplas O. Irritant-induced asthma. J Allergy Clin Immunol Pract. 2022;10(11):2799-
2806. doi: 10.1016/j.jaip.2022.06.045

10. Levy ML, Bacharier LB, Bateman E, Boulet LP, Brightling C, Buhl R et al. Key recommendations for primary care from the
2022 Global Initiative for Asthma (GINA) update. NPJ Prim Care Respir Med. 2023;33(1):7. doi: 10.1038/s41533-023-
00330-1

11. Mendy A, Mersha TB. Comorbidities in childhood-onset and adult-onset asthma. Ann Allergy Asthma Immunol.
2022;129(3):327-334. doi: 10.1016/j.anai.2022.05.005

12. Ntontsi P, Photiades A, Zervas E, Xanthou G, Samitas K. Genetics and epigenetics in asthma. Int J Mol Sci. 2021;22(5):2412.
doi: 10.3390/ijms22052412

13. Panek M, Pietras T, Fabijan A, Milanowski M, Wieteska L, Gorski P et al. Effect of glucocorticoid receptor gene poly-
morphisms on asthma phenotypes. Exp Ther Med. 2013;5(2):572-580. doi: 10.3892/etm.2012.809.

14. Panek M, Jonakowski M, Zioto J, Wieteska 1., Malachowska B, Pietras T et al. A novel approach to understanding the
role of polymorphic forms of the NR3C1 and TGF-B1 genes in the modulation of the expression of IL-5 and IL-15 mRNA
in asthmatic inflammation. Mol Med Rep. 2016;13(6):4879-4887. doi: 10.3892/mmr.2016.5104

15. Sharma V, Cowan DC. Obesity, inflammation and severe asthma: An update. Curr Allergy Asthma Rep. 2021;21(12):46.
doi: 10.1007/s11882-021-01024-9

16. Szczepankiewicz A, Breborowicz A, Sobkowiak P, Popiel A. No association of glucocorticoid receptor polymor-
phisms with asthma and response to glucocorticoids. Adv Med Sci. 2008;53(2):245-250. doi: 10.2478/v10039-008-0042-8

17. Tan DJ, Walters EH, Perret JL et al. Clinical and functional differences between early-onset and late-onset adult asthma:
a population-based Tasmanian Longitudinal Health Study. Thorax. 2016;71:981-987. doi:10.1136/thoraxjnl-2015-208183

18. Turrin M, Rizzo M, Bonato M, Bazzan E, Cosio MG, Semenzato U et al. Differences between early- and late-onset asth-
ma: Role of comorbidities in symptom control. J Allergy Clin Immunol Pract. 2022;10(12):3196-3203. doi: 10.1016/j.
jaip.2022.08.007

CrarTs Hagifnma 1o pemakimii sxypraamy 27.12.2023 p.

Konduikr inTepecin
ABTOpH T1i€i CTATTI CTBEPKYIOTh, IO KOH(IIIKTY iHTEpECiB HEMAE.

KonTposs 0OponxiaabHoi actmu 3ajie:kH0 Big ER22 / 23EK i Tth1111 nosximopgizmis
reHa NIIKOKOPTUKOITHOIO penenTopa Ta BiKy 1e0Ty

B. B. KaukoBcbka, JI. H. Ilpucryna

Beryn. Pannst 6ponxisibaa actma (BA) Mae reHeTHUHI YMHHUKM, BIIMIHHI Bil Takux y pasi mi3Heoi BA, mo
YMOKJIMBIIIO€ YACTKOBO MOSICHUTH MaTo(i310J0T14HI BIIMIHHOCTH MK peHotunamMu BA B mutsdomy ii jopociomy
Bili. BomHouac BioMo, 110 TeHETHUYHI YMHHUKH, TIOB’sI3aH1 3 TUICHOTPOMTHUMHU e()EKTaMU T'eHIB PEIeNTOPIB 10
NIIFOKOKOPTUKOIIB, B,-afipeHopenenTopis i Bitaminy D, nentuny, gpakropa Hekposy myxmu (TNF)-o, maroTs Bax-
JIMBE 3HAYCHHS HE JIMILE JUIS JIIIIOTO0 PO3yMiHHS BUHUKHEHHS BA, a i KOpenooTh 3 TSDKKICTIO 11 mepediry Ta
MaroTh MPOTHOCTHYHE 3HAUCHHS J1s1 €()eKTUBHOCTH JIiKyBaHHS Li€l atosorii. 3okpema, monimopdizm ER22 /23EK
(rs 6189/6190) Ta Tth1111 (rs10052957) rena mrokokopTukoigHoro peuentopa (I'P) acouilioBanuii 3 HassBHICTIO BA
Ta € IOKAa30BUM JUIs1 JIiIKyBaHHS i€l matosorii. OTike, ui moniMopdHi BapisiHTy reHa I'P BUKITMKarOTh 3aiikaBieHHs,
OCKUIBKHM JKOIHUX JOCHiKeHb noniMopduux BapisuTiB ER22 / 23EK i Tth1111 noci He 3ailicHioBaNH.

Meta. Jlocmigutu KOHTpOsb OpoHXisuibHOI acTMu 3anexxHo Big ER22 / 23EK i1 Tth1111 noniMmopdi3mis rena
DIIOKOKOpTHKOiHOTO penentopa (I'P) Ta Biky nedroty.
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Marepisian i metoau. O6ctexxerno 553 xBopux Ha BA 1 95 nmpakTuyHO 3M0pOBHX JIoneH (KOHTPOJIBHA TPyTIa).
Hisrao3 BA BusHaganm 3rigHo 3 pexomennamisMu GINA-2016 i 11 HactynmHux Bepciit Ta Hakasy MO3 Ykpainn
No 868 Bim 08.10.2013 p. OyHKIIIO 30BHINIHHOTO AMXAHHS BUBYAIH 32 JOTIOMOTOO TiSTHOCTUYHOTO KOMITJICKCY
«Kapmiorumroc» (Ykpaina). [1arienTiB mominumm Ha 1B1 KIIHIYHI TPyTH 3aJ71€KHO Bif Biky Ae0toTy bA: [ rpyma — 282
XBOPHX 13 Mi3HIM Ae0toToM actmu, 11 rpyma — 271 xBopwii i3 panHiM moyarkoM. Jlocmimkenns cxpanmna Kowmicis 3
MUTaHb 010€THKKW METUIHOTO THCTUTYTY CyMCBKOTO Aep)kaBHOTO yHiBepcuTeTy. ER22 / 23EK (rs 6189 / 6190) i
Tth111I (rs10052957) noximopdizmis rena I'P Bu3Haganm 3a J01MOMOTOI0 MOJIiMEpa3HO-TaHITIOTOBOI peakiii i3
MTOAJIBIIIAM aHATI30M PEeCTPUKIIHHUX dparMeHTiB. KouTpons BA omiHoBanmm 3a JOOMOTOI0 OIMUTYBalbHUKA
Asthma Control Questionnaire-5 (ACQ-5). 3aranpuuii 6an 00YNCITIOBATN K CEpeaHE apuPMETHIHE IS 11 ATH
BimmoBinei. Skmo cepemniit 6an <0,75 — moBHUI KOHTpOIb, 0,75—1,50 — wacTtkoBuit, >1,50 — HEMae KOHTPOJIIO.
CraTucTHYHHN aHalli3 OTPUMAHMX PE3yJbTaTiB MPOBOAMIIHN 32 TOTIOMOTof0 Tiporpamu SPSS-17.

Pesyabraru. [Touuii koatpons BA dikcysanu y 189 mamientis (34,2 %), wactkoBuii —y 162 (29,3 %), He Oyino
koHTpOIIo y 202 (36,5 %). Y xBopux Ha BA MOKa3HHK KOHTPOJIIO BipOTiTHO BiAPI3HIBCS 3aJI€KHO BiJl TEHOTHUITY 32
ER22 / 23EK nomimopdizmom rena I'P, mpuaomy xoHTpons BA OyB BHIINM y XBOPHX SK 13 paHHIM, TakK 1 Mi3HIM
ne0I0TOM acTMH, HOCIIB TOMO3HMTOT 32 OCHOBHHM aJieJieM TIOPiBHSHO 3 HOCisiMU MiHOpHOTO anens A (GA + AA),
MPOTE Y XBOPUX Ha paHHIO BA TIOKa3HMKHM KOHTPOJIIO BIPOTiIHO HMXKY1, HIK Y XBOPHX Ha IMi3HIO BA.

Kontpomns pannpoi i mizHboi BA 3anexuts Bin renorumny 3a Tth1111 momimopdismom rena I'P ta € Hmxunm y
HociiB TT renorumy nmopisasHo i3 HOciamMu CT 1 CC reHoruniB. BigMiHHOCTEH MK MOKa3HUKaMH KOHTPOJIO Y
XBOPHX 13 paHHIM 1 Ti3HIM 1e61oToM 3 ypaxyBanHsaM Tth1111 momimopdizmy rena I'P ue BusiBeHo.

BucHoBku. 3’s1cOBaHO, 1110 TOKa3HUK KOHTPOIIO PAHHBOI 1 Mi3HBOI bA 3amexas Bix renorumis 3a ER22 / 23EK
ta Tth111I momimopdizmamu rena I'P. [lokazaHo HIK4Mi piBeHb KOHTPOJIIO Y XBOpHUX Ha BA HOCI{B MiHOpHOTO
anens (GA + AA) nmopiBasHO i3 Hocisimu GG renotumy 3a ER22 / 23EK nmonimopdizmom rena I'P npu panHiii i
mizHiit BA. Koatpoins BA 13 panHiM 1 mi3HIM 1e010TOM 3aJIeKuTh Big rerotumy 3a Tth1111 momimopdizmom rena I'P
1 HIDKYMHA y HOCIiB TOMO3HTOT 32 MIHOPHHUM aJjiefieM TOPIBHSIHO 13 HOCISIMU T€TEPO3UTOT 1 TOMO3ZUTOT 32 OCHOBHHUM
aJlesieM.

KuouoBi cjioBa: OpoHXisibHA acTMa, 1e010T, KoHTposb, ER22 / 23EK i Tth1111 monimopdizmu reHa mIroKoKop-
TUKOITHOTO pelenTopa.

The Control of Bronchial Asthma Depending on ER22 / 23EK
and Tth1111 Polymorphisms of the Glucocorticoid Receptor Gene
and the Age of Onset

V. Kachkovska, L. Prystupa

Introduction. Early bronchial asthma (BA) has genetic factors that differ from those in late BA, this notion
making possible partial explanation the pathophysiological differences between the phenotypes of BA in childhood
and adults. At the same time, it is known that genetic factors associated with the pleiotropic effects of genes for
receptors for glucocorticoids, B2-adrenoceptors and vitamin D, leptin, tumor necrosis factor (TNF)-a, are important
not only for better understanding the BA development, but also correlate with the severity of its course and has
prognostic values for this pathology treatment effectiveness. In particular, ER22 / 23EK (rs 6189/6190) and Tth1111
(rs10052957) polymorphisms of the glucocorticoid receptor (GR) gene are associated with the presence of BA and
indicative for this pathology treatment. Therefore, these polymorphic variants of the GR gene should be a point of
interest, since no studies of ER22 / 23EK and Tth1111 polymorphic variants have not been conducted so far.

The aim of the study. To assess the control of bronchial asthma depending on ER22 / 23EK and Tth1111
polymorphisms of the glucocorticoid receptor (GR) gene and the age of onset.

Materials and methods. 553 patients with BA and 95 practically healthy persons, who made up the control group,
were examined. The diagnosis of BA was established in accordance with the recommendations of GINA-2016 and
its subsequent versions and the Order of the Ministry of Health of Ukraine No. 868 dated November 8, 2013. The
lung function test was performed using the Cardioplus diagnostic complex (Ukraine). Patients were divided into
two clinical groups depending on the age of onset of asthma: Group I consisted of 282 patients with late onset
asthma, and Group II - 271 patients with early onset. The study was approved by the Bioethics Committee of the
Sumy State University Medical Institute. Determination of ER22 / 23EK (rs 6189/6190) and Tth1111 (rs10052957)
polymorphisms of the GR gene was performed using the polymerase chain reaction followed by the analysis of
restriction fragments. ACQ-5 questionnaire was used to assess BA control. The total score was calculated as the

ISSN 2306-4269. Lviv Clinical Bulletin. 2024, 1(45) 15



LCB

arithmetic average for 5 answers and interpreted as follows: if the average score is <0.75 - good, 0.75-1.50 - partial,
>1.50 - no control. Statistical analysis of the obtained results was carried out using the SPSS-17 program.

Results. The results of the study revealed that 189 patients (34.2 %) had complete control of asthma, 162 (29.3 %)
had partial control, and 202 (36.5 %) had no control. It was found that in patients with asthma, the level of control
probably differed depending on the genotype of the ER22 / 23EK polymorphisms of the GR gene, and the control
of asthma was higher in patients with both early and late onset of asthma, carriers of homozygotes for the major
allele compared to carriers of the minor allele A (GA + AA), however, in patients with early BA, control indicators
were significantly lower compared to those in patients with late BA. Control of early and late BA depends on the
genotype of the Tth111I polymorphism of the GR gene and is lower in carriers of the TT genotype compared to
carriers of the CT and CC genotypes. Differences between control indeces in patients with early and late onset,
taking into account the Tth111I polymorphism of the GR gene, were not found.

Conclusions. It was established that the level of control of early and late BA depended on the genotypes of the
ER22 / 23EK and Tth1111 polymorphisms of the GR gene. A lower level of control in BA patients with the minor
allele (GA + AA) compared to GG genotype carriers was shown by the ER22 / 23EK polymorphisms of the GR
gene in early and late BA. Control of BA with early and late-onset depended on the genotype of the Tth1111
polymorphism of the GR gene and was lower in carriers of homozygotes for the minor allele compared to carriers
of heterozygotes and homozygotes for the major allele.

Keywords: bronchial asthma, debut, control, ER22 / 23EK, and Tth1111 polymorphisms of the glucocorticoid
receptor gene.
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Clinical Markers of the Heart and Blood Vessels
Syntropic Lesions in Patients with Systemic Lupus
Erythematosus, Their Diagnostic Value (First Notice)

Introduction. Systemic lupus erythematosus (SLE)
is an autoimmune rheumatic disease with numerous clinical
manifestations and an unpredictable course, which affects
any organs or systems, which quite often occurs over
several months or years with stable or, on the contrary,
variable clinical manifestations, a wave-like course,
alternating remissions and exacerbations. It is a multifactorial
disease caused by a complex interaction of genetic and
environmental factors underlying various disorders of
innate and acquired immunity, including hyperproduction
of cytokines, pathological activation of B cells, disruption
of intracellular signaling of T cells, defects in the clearance
of cells subjected to apoptosis and necrosis [12].

Since the Middle Ages, the Latin name lupus (which
means "wolf") has been used to describe various diseases
that were manifested by ulcers on the lower limbs. The
name "lupus erythematosus" was used by the French
dermatologist Pierre-Louis Cazenava in 1851. An important
event in the history of lupus occurred at the beginning
of the 19th century, when an understanding of the difference
between cutaneous and vulgar lupus in the modern sense
gradually emerged. The work of scientists contributed to
the discovery of the systemic nature of the disease. Later,
it was determined that deoxyribonucleic acid (DNA) is
the main target of antinuclear antibodies, and in modern
studies interferons play a decisive role in the pathogenesis
of SLE [2]. The prevalence of SLE is 9-241 cases per
100,000 people per year, the incidence is 0.3-23.2 cases
per 100,000 people per year, according to studies conducted
worldwide over the past 15 years [13].

Heart lesions in patients with SLE have been described
since the beginning of the 20th century. Manifestations
are numerous and may involve all components of the
heart, including the pericardium, conduction system,
myocardium, valves, and coronary arteries [4].

The prognosis of SLE has improved with better treatment
and care, but cardiovascular disease is still an important
clinical problem, as the risk of cardiovascular disease

© Kobak L., Khuklina O., Babinets L. et al., 2024

(CD) is significantly higher in this disease than in controls.
Atherosclerosis is the main cause of CD in the general
population, and in patients with SLE, as proven [1], the
severity of atherosclerosis, especially the prevalence of
atherosclerotic plaques, is greater. In addition to atherosclerosis,
as the main cause of CD in patients with SLE, there are
other mechanisms that are not mutually exclusive. The
most important among them are antiphospholipid antibodies,
which lead to the the syndrome of antiphospholipid
antibodies with arterial and venous thrombosis. Antiphospholipid
antibodies can cause direct proinflammatory and prothrombotic
effects on endothelial and other cells, as well as interfere
with blood coagulation, for example, by inhibiting the
antithrombotic and protective effects of annexin AS.
Antibodies against phosphorylcholine and other small
epitopes associated with lipids, which are sometimes
called natural antibodies, contribute to the development
of cardiovascular atherosclerosis in patients with SLE.
As aresult of the combination of traditional risk factors,
such as arterial hypertension (AH) and dyslipidemia, and
non-traditional factors, especially antiphospholipid
antibodies, inflammation, and a low titer of antibodies
against phosphorylcholine, the risk of CD in patients
with SLE increases, although there are some differences
in the results [1, 3].

Clinical manifestations and symptoms of heart lesions,
in particular with valve lesions [5, 6, 8], and vessels in
patients with SLE are diverse. Not all of them appear
at the same time, sometimes there may be a time interval
of several months or even years between them. The rate
of'increase in severity SLE and the onset of new symptoms
can vary greatly. In the majority of patients, early
complaints are general constitutional symptoms (fatigue,
unmotivated weakness), damage to mucous membranes,
skin (including photosensitization) and musculoskeletal
system. It should be noted that there is no specific
combination of symptoms for SLE, SLE is primarily a
combination of symptoms [5].
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Cardiovascular events can occur both in the early and
late stages of the disease, and younger patients are at
significantly greater risk than their peers [6]. Special
attention should be paid to the so-called syntropic lesions
of the CD in patients with SLE, i.e., those that share
etiological and/or pathogenetic mechanisms with the main
disease, which is confirmed by a reliable direct relationship
between the frequency of CD and the degree of activity
of SLE [9]. However, they are insufficiently described
in modern literature, and the effectiveness of treatment
of this category of patients is not optimal.

Increasing the effectiveness of their treatment requires
the clinician in certain situations, in particular, to find
new, effective, low-cost methods of their detection, to
have information about the diagnostic value of clinical
markers of syntropic lesions of the cardiovascular
system (CVS).

The aim of the study. To find out the clinical markers
of the heart and blood vessels syntropic lesions in patients
with systemic lupus erythematosus, their diagnostic value.

Materials and methods. After signing the informed
consent to participate, in accordance with the requirements
ofthe Helsinki Declaration of Human Rights, the Council
of Europe Convention on Human Rights and Biomedicine,
in a randomized manner with preliminary stratification
by the presence of SLE (diagnosis was set taking into
account the diagnostic criteria of the American College
of Rheumatology (1997) and establishing the diagnosis
in the presence of 4 out of 11 criteria (Order of the Ministry
of Health of Ukraine N 676 dated 12.10.2006 "On the
approval of protocols for the provision of medical care
in the specialty "Rheumatology", recommendations of
the European Antirheumatic League (2010), the American
College of Rheumatology (2010, 2012 )) with the presence
of syntropic (those that have the same etiological and/or
pathogenetic mechanisms as the main disease) lesions of
the CVS (Order of the Ministry of Health of Ukraine
N 436 dated 03.07.2006 "On approval of protocols for
providing medical care in the specialty "Cardiology" with
changes introduced in accordance with the Order of the
Ministry of Health of Ukraine N 455 dated 02.07.2014).
The study included 118 patients of the rheumatology
department of the Communal Non-Commercial Enterprise
of the Lviv Regional Council "Lviv Regional Clinical
Hospital" since 2016 till 2021 year (107 women (90.68 %)
and 11 men (9.32 %) aged 18 to 74 years (average age
42.48 + 1.12 years)), including A. G. M. Raynaud’s
syndrome found in 67 patients, mitral valve (MV)
insufficiency - in 55 patients, MV consolidation — in 47
patients, symptomatic hypertension - in 43 patients, livedo
reticularis - in 35 patients, retinal angiopathy - in 32
patients, myocarditis - in 29 patients, pericardial effusion - in
22 patients, pulmonary hypertension - in 16 patients,
atherosclerosis - in 13 patients, venous thrombosis - in
7 patients, capillaritis - in 4 patients, endocarditis - in 2
patients [9, 10]. Clinical markers included information
from passports, complaints, medical and life anamnesis,
as well as the results of an objective examination. To
determine the constellations of clinical markers, I. Newton’s
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binomial coefficient was used using the Solver add-on
for MS Excel.

During the study in patients with SLE and lesions of
the heart (MV insufficiency, MV consolidation, myocarditis,
pericardial effusion, endocarditis) (the first stage - the
first notice) and blood vessels (A. G. M. Raynaud’s
syndrome, symptomatic hypertension, livedo reticularis,
retinal angiopathy, pulmonary hypertension, atherosclerosis,
venous thrombosis, capillaritis) (second stage - second
notice) clinical markers were identified and those that
occurred significantly more often ( p < 0.050) in terms
of the number of cases in patients with SLE with the
studied syntropic lesion of the CV'S were selected, compared
to patients with SLE without it, and had a positive relationship
with syntropic lesions (coefficient of association (CA)
greater than 0). (the first step), the diagnostic value of
some clinical markers (the second step) and their constellations
(the third step) was determined in terms of sensitivity,
specificity and accuracy, and one of them with the reliably
greatest diagnostic value was selected based on the highest
value of the sum of sensitivity and specificity (diagnostic
accuracy reliably higher than 50.00 % by one-tailed test
for proportion, p < 0.050). The difference was considered
statistically significant if p < 0.050. To determine the
closeness of the connection between the clinical marker
and the syntropic lesion of CVS, CA was used. The
relationship was considered confirmed if CA>0.50 [11].

Results of the first stage of research and their dis-
cussion. To carry out the first step of the first stage, the
frequency of cases of clinical markers in patients with
SLE with heart lesions was assessed (figure) and only
those that met the criteria of our methodology were se-
lected for the study.

Therefore, patients with SLE with MV insufficiency
significantly (p < 0.05) more often than patients with
SLE without it had morning stifthess, new rashes, shortness
of breath, problems with memory, weakened cardiac tones
during auscultation, systolic murmur on the apex of the
heart, accent of the second tone on the pulmonary artery.

In patients with SLE with the MV consolidation
significantly (p < 0.05) more often than in patients with
SLE without it, new rashes, the presence of swelling on
the lower extremities, shortness of breath, a feeling of
interruptions in the work of the heart, pain in the area of
the heart, weakened heart tones, systolic murmur on the
apex of the heart were detected.

In patients with SLE and myocarditis, muscle pain,
alopecia, presence of swelling on the lower extremities,
shortness of breath, palpitations, and systolic murmur over
the apex of the heart were recorded significantly (p < 0.05)
more often than in patients with SLE without it.

Significantly more often (p < 0.05), SLE patients with
pericardial effusion had lower limb swelling, shortness
of breath, palpitations, and weakened heart sounds than
SLE patients without it.

Significantly more often (p < 0.05), the presence of a
second tone accent over the pulmonary artery was recorded
in patients with SLE with endocarditis than in patients
with SLE without it.
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Palpitation u—— 29.60%

Feeling of interruptions in the work of the heart ymm 10.40%

Pain in the area of the heart R 9 60%

Nausea gm 5.60%

Pain in the epigastric region gm 4.76%

Pain in the right hypochondrium wmm 6.96%
Headache s 23.20%

Memory problems pmmmmm 12.80%

Increased blood pressure " 35.20%

Feeling of dryness in the eyes ummmmmmm 23.00%
Displacement of the left border of the heart to. . g 20.80%

Weakening of heart tones  p———" 24.80%

Arrhythmic heart sounds gm 4.80%

Systolic murmur on the apex of the heart T T 73 .60%

Accent of the IT tone on the aorta  p——— 32.00%

Accent of the IT tone on the pulmonary artery g 9.60%

Hepatomegaly @ 3.36%
Splenomegaly @ 2.45%

Fig. Frequency of cases of clinical markers in patients with systemic lupus erythematosus with the CVS syntropic lesions (p < 0.050).

The results of the second step of the first stage, in which

Contin. of the tabl. 1

the diagnostic value of clinical mono markers of syntropic 1 2 3 2 3
heart lesions, that is, each clinical marker separately in The weakened
patients with SLE, were determined is presented in the 5 | heart tones during 34.55 82.86 61.60
tabl. 1. auscultation
Table 1 6 Shystohc murmur on 3182 3286 54.40
Diagnostic value of significantly more frequently detected the apex
clinical markers in patients with systemic lupus erythematosus Accent of the
and syntropic heart lesions (%) 7 second tone on the 16.36 95.71 60.80
pulmonary artery
Clinical markers / Parameters of diagnostic value with MV consolidation
N markers E Ty
constellations | TSy | SPeciicity,| Accuracy, 1| New rash 19.15 9487 | 6640
1 2 3 4 5 2 | Legs edema 34.04 84.42 65.32
with MV insufficiency 3 | Dyspnea 48.94 7564 | 65.60
1 Morning stiffness 36.36 78.57 60.00 Feeling of
4 | interruptions in the 61.70 66.67 64.80
2 | New rash 54.55 64.29 60.00 work of the heart
Pain in the heart
3 | Dyspnea 4727 75.71 63.20 S | aren T 14.89 94.87 64.80
Weakened cardi
4 | Memory problems 21.82 94.29 62.40 6 |t CATE 36.17 82.05 64.80
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End of the tabl. 1

1 2 3 4 5
7 | Systolicmurmuron | g g 3205 | 5120

the apex

with myocarditis

1 Muscle ache 51.72 68.75 64.80
2 | Alopecia 51.72 81.25 74.40
3 Legs edema 41.38 81.05 71.77
4 | Dyspnea 51.72 70.83 66.40
5 | Palpitations 62.07 80.21 76.00
6 | Systolicmurmuron | gq 56 | 3125 | 44.80

the apex

with pericardial affusion

1 Legs edema 40.91 79.41 72.58
2 | Dyspnea 45.45 79.61 73.60
3 | Palpitations 54.55 75.73 72.00
g | Weakenedcardiac | 300 | 7184 | 7040

tones

with endocarditis

Accent of the
1 second tone on the 100.00 91.87 92.00

pulmonary artery

As we can see in the tabl. 1, in patients with SLE with
MV insufficiency, the sensitivity of such a clinical marker
as morning stiffness (direct relationship, p = 0.029) is
36.36 %, specificity - 78.57 %, accuracy - 60.00%; sen-
sitivity to the presence of new rashes (direct connection,
p=0.016) is 54.55 %, specificity - 64.29 %, accuracy -
60.00%; sensitivity of the presence of shortness of breath
(direct relationship, p = 0.004) as a marker reaches 47.27 %,
specificity - 75.71 %, accuracy - 63.20 %; the sensitivi-
ty of the memory impairment marker (direct relationship,
p = 0.0006) is 21.82 %, specificity - 94.29 %, accura-
cy - 62.40 %; sensitivity of the presence of weakened
tones during auscultation of the heart (direct relationship,
p =0.014) reaches 34.55 %, specificity - 82.86 %, accu-
racy - 61.60 %; the sensitivity of the presence of a sys-
tolic murmur on the apex of the heart (direct relationship,
p = 0.030) is 81.82 %, specificity - 32.86 %, accura-
cy - 54.40 %; sensitivity of the presence of an accent of
the second tone on the pulmonary artery (direct relation-
ship, p =0.019) is 16.36 %, specificity - 95.71 %, accu-
racy - 60.80 %. Therefore, shortness of breath has the
optimal diagnostic value for detecting MV insufficiency
in patients with SLE among clinical markers (diagnostic
accuracy reliably exceeds 50.00 %, p = 0.002).

It was determined that the sensitivity of such a marker
as new rash (direct relationship, p = 0.013) is 19.15 %,
specificity - 94.87 %, accuracy - 66.40 %; the sensitivity
of the legs edema (direct relationship, p = 0.011) as a
marker reaches 34.04 %, specificity - 84.42 %, accura-
cy - 65.32 %; sensitivity of shortness of breath (direct
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relationship, p = 0.003) is 48.94 %, specificity - 75.64 %,
accuracy - 65.60 %; the sensitivity of the presence of such
acomplaint as a feeling of heart failure (direct relationship,
p =0.001) is 61.70 %, specificity - 66.67 %, accura-
cy - 64.80 %; pain in the heart area (direct relationship,
p =0.048) as a marker reaches 14.89 %, specificity - 94.87 %,
accuracy - 64.80 %; presence of weakened cardiac sounds
(direct relationship, p = 0.013) reaches 36.17 %, speci-
ficity - 82.05 %, accuracy - 64.80 %; the presence of sys-
tolic murmur on the apex of the heart (direct relationship,
p = 0.046) is 82.98 %, specificity - 32.05 %, accura-
cy - 51.20 %. The optimal diagnostic value for detecting
the MV consolidation in patients with SLE is a complaint
of a feeling of interruptions in the work of the heart (di-
agnostic accuracy reliably exceeds 50.00 %, p < 0.001).

The sensitivity of a complaint of muscle ache (direct
relationship, p = 0.024) for the detection of myocarditis
is 51.72 %, specificity - 68.75 %, accuracy - 64.80 %;
sensitivity of the presence of alopecia (direct relationship,
p =0.001) reaches 51.72 %, specificity - 81.25 %, accu-
racy - 74.40 %; legs edema (direct relationship, p = 0.011)
is 41.38 %, specificity - 81.05 %, accuracy - 71.77 %;
sensitivity of the complaint to shortness of breath (direct
connection, p = 0.016) for the detection of myocarditis
is 51.72 %, specificity - 70.83 %, accuracy - 66.40 %;
palpitations (direct relationship, p < 0.001) is 62.07%,
specificity - 80.21 %, accuracy - 76.00 %; the sensitivi-
ty of the presence of systolic murmur over the apex of
the heart (direct relationship, p = 0.014) reaches 89.66 %,
specificity - 31.25 %, accuracy - 44.80 %. The optimal
clinical marker for detecting myocarditis in patients with
SLE are palpitations (diagnostic accuracy significantly
exceeds 50.00 %, p < 0.001).

The legs edema (direct relationship, p = 0.031) in
relation to the detection of pericardial effusion reaches
40.91 %, specificity - 79.41%, accuracy - 72.58 %; the
sensitivity of the presence of shortness of breath (direct
relationship, p = 0.013) as a marker of pericardial effusion
is 45.45 %, specificity - 79.61 %, accuracy - 73.60 %;
the sensitivity of the heart palpitation complaint (direct
relationship, p = 0.005) reaches 54.55 %, specifici-
ty - 75.73 %, accuracy - 72.00 %; sensitivity of the pre-
sence of weakened heart sounds (direct relationship,
p = 0.002) is 63.64 %, specificity - 71.84 %, accura-
cy - 70.40 %. The optimal clinical marker for detecting
pericardial effusion in patients with SLE is the presence
of weakened cardiac sounds (diagnostic accuracy sig-
nificantly exceeds 50.00 %, p < 0.001).

The sensitivity of the presence of the accent of the
second tone on the pulmonary artery (direct relationship,
p =0.009) as a marker of endocarditis reaches 100.00%,
specificity - 91.87 %, accuracy - 92.00 %. It is a diag-
nostically valuable marker for detecting endocarditis in
patients with SLE (diagnostic accuracy significantly ex-
ceeds 50.00 %, p < 0.001).

The results of the third step of the first stage, which
determined the diagnostic value of the optimal constel-
lation of clinical markers of syntropic heart lesions in
patients with SLE, are presented in tabl. 2.



Original research

Table 2

Diagnostic value of constellations of clinical markers
in patients with systemic lupus erythematosus
with syntropic heart lesions (%)

o Parameters of diagnostic value
N Clinical markers / — —
markers constellations | Sensitivity, |Specificity, | Accuracy,
% % %
with MV insufficiency
"Pain in the joints +
new rash + accent of
1| the second tone on the 2727 98.57 67.20
aorta"
with MV consolidation
"Dyspnea + feeling
1 | ofinterruptions in the 38.30 89.74 70.40
work of the heart"
with myocarditis
"Palpitati + toli
| | APHAHONS TSYSIONC s g 8646 | 79.20
murmur on the apex
with pericardial effusion
"Pain in the joints +
p | amim e joints 63.64 | 7282 | 7120
weakened heart tones"
with endocarditis
"Fever + systolic
murmur on the apex
1 | of the heart + accent 100.00 100.00 | 100.00
of the second tone on
the pulmonary artery"

Carrying out the research made it possible to determine:

constellation of markers (CA = 0.93) in patients with
SLE with MV insufficiency ( "pain in the joints + new
rash + accent of the second tone on the aorta" (sensiti-
vity - 27.27%, specificity - 98.57 %, accuracy - 67, 2 %,
p < 0.001)), which has a stronger relationship with MV
insufficiency than a separate clinical marker (CA=0.47);

constellation of markers (CA = 0.69) in patients with
SLE with the MV consolidation ("shortness of breath + fee-
ling of interruptions in the work of the heart" (sensitivi-
ty - 38.30 %, specificity - 89.74 %, accuracy - 70.40 %,
p <0.001)), which has a stronger relationship with syn-
tropic lesions than a separate clinical marker (CA=0.53);

constellation of markers (CA = 0.77) in patients with
SLE with myocarditis ("palpitations + systolic murmur
on the apex of the heart" (sensitivity - 55.17 %, specifi-
city - 86.46 %, accuracy - 79.20 %, p < 0.001)), which
has stronger connection with myocarditis than a separate
clinical marker (CA = 0.74);

constellation of markers (CA = 0.65) in patients with
SLE with pericardial effusion ("pain in the joints + weak-
ened cardiac tones" (sensitivity - 63.64 %, specifici-
ty - 72.82 %, accuracy - 71.20 %, p = 0.001)), which has
stronger relationship with pericardial effusion than a
single clinical marker (CA = 0.63);

constellation of markers (contingency coefficient
(CC)=1.00) in patients with SLE and endocarditis ("fe-
ver + systolic murmur on the apex of the heart + accent
of the second sound on the pulmonary artery" (sensiti-
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vity - 100.00 %, specificity - 100.00 %, accuracy - 100.00 %,
p < 0.001)), which has stronger relationship with syn-
tropic lesions than a separate clinical marker (CC = 0.39).

Having found out the clinical markers of syntropic
heart lesions in SLE patients and their diagnostic value,
it was concluded that the optimal diagnostic value for
detecting MV insufficiency in SLE patients among the
clinical monomarkers is dyspnea and the constellation
"pain in the joints + new rash + accent of the second tone
on aorta", MV consolidation - a complaint of a feeling
of interruptions in the work of the heart and the constellation
"shortness of breath + feeling of interruptions in the work
of'the heart", myocarditis - palpitations and the constellation
"heartbeat + systolic murmur on the apex of the heart",
pericardial effusion - the presence of weakened cardiac
tones and the constellation "pain in the joints + weakened
cardiac tones", endocarditis - accent of the second tone
on the pulmonary artery and the constellation "fever + systolic
murmur on the apex of the heart + accent of the second
tone on the pulmonary artery". Comparing the obtained
results with the studies of other authors [5, 6, 8] we found
that shortness of breath and systolic murmur are frequent
complaints in patients with SLE with valvular lesions.
Similar results were described by Kevin G. Moder et al.
[8], who observed precardial or substernal discomfort or
pain that could be positional, fever, tachycardia, shortness
of breath and weakening of heart sounds (especially in
case of significant effusion) in patients with pericarditis,
with myocarditis - tachycardia and, if the disease is severe,
other signs of congestive heart failure. The mentioned
researchers described clinical symptoms in SLE patients
with the specified heart diseases, but did not study the
diagnostic value of a single clinical marker or their
constellations.

Conclusions. Clinical markers for detecting mitral
valve insufficiency in patients with systemic lupus
erythematosus are morning stiffness, new rash, dyspnea,
memory problems, the presence of weakened sounds
during auscultation of the heart, a systolic murmur on
the apex of the heart, an emphasis of the second sound
on the pulmonary artery; consolidation of the mitral
valves - new rash, legs edema, dyspnea, feeling of
interruptions in the work of the heart, pain in the area of
the heart, presence of weakened heart tones, systolic
murmur on the apex of the heart; myocarditis - pain in
the muscles, alopecia, presence of legs edema.

The optimal value for the diagnosis of mitral valve
insufficiency in patients with systemic lupus erythematosus
is the constellation of clinical markers "pain in the
joints + new rash + accent of the second tone on the aorta";
mitral valve consolidation - "dyspnea + a feeling of
interruptions in the work of the heart"; myocarditis - "heart
palpitations + systolic murmur on the apex of the heart";
pericardial effusion - "pain in the joints + weakening of
heart tones"; endocarditis - "fever + systolic murmur over
the top of the heart + emphasis of the second tone on the
pulmonary artery".
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Clinical Markers of the Heart and Blood Vessels Syntropic Lesions in Patients
with Systemic Lupus Erythematosus, Their Diagnostic Value (First Notice)

L. Kobak, O. Khukhlina, L. Babinets, M. Panasiuk, N. Drobinska,
O. Faiura, Z. Bilous

Introduction. Systemic lupus erythematosus (SLE) is an autoimmune rheumatic disease with numerous clinical
manifestations that affects any organs or systems and requires a comprehensive study.

The aim of the study. To find out the clinical markers of the heart and blood vessels syntropic lesions in patients
with systemic lupus erythematosus and evaluate their diagnostic value.

Materials and methods. The study included 118 patients with SLE with the presence of syntropic (having
common etiological and/or pathogenetic mechanisms with the main disease) lesions of the heart and blood vessels
(107 women (90.68 %) and 11 men (9.32 %) aged 18 to 74 years (average age 42.48 £1.12 years)).

The study included the identification of clinical markers of syntropic lesions of the heart and blood vessels,
determination of the diagnostic value of individual clinical markers and their constellations in terms of sensitivity,
specificity and accuracy in patients with SLE, and the identification of one of them with the most reliable diagnostic
value.

Results. Clinical markers for detecting mitral valve insufficiency in patients with SLE are morning stiffness, new
rash, dyspnea, memory problems, presence of weakened cardiac sounds, systolic murmur on the apex of the heart,
accent of the second sound on the pulmonary artery; mitral valve consolidation - new rash, the presence of legs
edema, dyspnea, a feeling of interruptions in the work of the heart, pain in the heart area, the presence of weakened
cardiac tones, systolic murmur on the top of the heart; myocarditis - muscle ache, alopecia, legs edema, shortness
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of breath , palpitation, systolic murmur on the top of the heart; pericardial effusion - legs edema, dyspnea, palpitations,
the presence of weakened cardiac tones; endocarditis - the presence of the accent of the second tone on the pulmonary
artery.

The optimal value for the diagnosis of mitral valve insufficiency in patients with SLE is the constellation of
clinical markers "pain in the joints + new rash + accent of the second tone on the aorta"; of mitral valve
consolidation - "dyspnea + a feeling of interruptions in the work of the heart"; of myocarditis - "heart palpitations + systolic
murmur on the apex of the heart"; of pericardial effusion - "pain in the joints + weakening of heart tones"; of
endocarditis - "fever + systolic murmur over the top of the heart + emphasis of the second tone on the pulmonary
artery".

Conclusions. In patients with SLE the optimal value among clinical monomarkers and their constellations for
the diagnosis of mitral valve insufficiency is dyspnea and the constellation "pain in the joints + new rash + accent
of the second tone on aorta"; for MV consolidation - a complaint of a feeling of interruptions in the work of the
heart and the constellation "shortness of breath + feeling of interruptions in the work of the heart"; for myocarditis - palpitations
and the constellation "heartbeat + systolic murmur on the apex of the heart", pericardial effusion - the presence of
weakened cardiac tones and the constellation "pain in the joints + weakened cardiac tones"; for endocarditis - accent
of the second tone on the pulmonary artery and the constellation "fever + systolic murmur on the apex of the
heart + accent of the second tone on the pulmonary artery". Constellations of clinical markers, but not individual
clinical markers, have optimal value for the diagnosis of the syntropic heart lesions in patients with SLE.

Keywords: systemic lupus erythematosus, syntropic lesions of the heart and blood vessels, clinical markers,
diagnostic value.

KuiniyHi Mapkepy CHHTPONIIYHUX YPasKeHb cepus I CYyIMH Y XBOPHUX
HA CHCTeMHUI YepBOHMIA BOBYAK, IXHSI JIATHOCTUYHA HiHHICTH
(moBiIOMJIECHHS TepIiIe)

JI. O. Kobak, O. C. XyxJina, JI. C. badineus, M. T. [lanacwk,
H. B. Ipo6inceka, O. I1. ®aropa, 3. O. binoyc

Beryn. Cucremunii uepBonuii Bouak (CUB) — XpoHiuHa aBTOIMYHHA HE/lyTa, 32 AKOI ypaKaroThCs Maike BCl
BHYTpIITHI opranu. UmeTses mpo CHHTPOITIYHI KOMOPOITHI YpakeHHsI OPTaHiB CUCTEMH KPOBOOOITY (CHHTPOITIY-
HAMH ypaKEHHSIMH BBAKAEMO Ti, 9aCTOTA SIKUX TOCTOBIPHO HAPOCTAE 3 MIABUIIICHHSAM CTyIIeHsS akTuBHOCTH CUB,
T03asIK MAIOTh CIIJIBHI 3 OCHOBHOIO HEIYTOO €TIONOTIUHI /200 TaTOTeHETHIHI MEXaHi3MH ), IO HE JIUIIIE € OTHU-
MH 3 HAUTIOIITUPEHIIINX, a ¥ IMOCIMaf0Th MepIi MO3UIlii y CTPYKTypi IPUIUH cMepTHOCTH. [linBuimenHs epexTrs-
HOCTH IXHBOI Kypallii BUMarae BiJl KJIHIIHCTA Y TIEBHUX CUTYAIlisAX TONTyKY HOBHX, ¢()eKTHBHUX, MaJI03aTPATHIX
Croco6iB BUSABJICHHS, BOJIOMIHHS 1H(OOPMAIIIEIO PO TIATHOCTUYHY IIIHHICTD KIIHIYHAX MapKepiB CHHTPOITIYHUX
ypaxeHb ceplis.

Merta. 3’scyBaTy KIiHIYHI MapKEPH CHHTPOIIYHUX YPaKEHb CEPIl 1 CyINH Y XBOPUX HA CHCTEMHHM YePBOHHIMA
BOBYAK, IXHIO MiSITHOCTUYHY IIHHICTD.

Marepisian i meToau. Y gociimkerHs BkitodeHo 118 xBopux Ha CUB i3 HasIBHICTIO CHHTPOTIIYHHX (THX, 1O
MAalOTh CITUTBHI 3 OCHOBHOIO HEIYTOIO €TIONOTIUHI #/ab0 MaToreHeTHYHI MEXaHI3MH1) ypaxxeHb cepris i cymuH (107
xiHOK (90,68 %) Ta 11 gomogikis (9,32 %) Bikom Bix 18 1o 74 poxiB (cepenniii Bik 42,48 £1,12 poky)).

BuxoHaHHS DOCTIHKSHHS TTepen0adao BUSBICHHS KITHITHIX MapKepiB CHHTPOINYHUX YPaKEeHb CepIIs 1 CYIUH,
BH3HAUCHHS JIATHOCTHYHOI IIIHHOCTH OKPEMUX KITIHIYHUX MapKepiB Ta iXHIX KOHCTEISIIHN 3a Yy TJINBICTIO, CTICIIH-
(ignicTIO # TOUHICTIO ¥ XBopuX Ha CUB Ta BHOKpEeMIICHHS OHOTO 3 HUX 13 JJOCTOBIPHO HAWOIIBIIO0 TiATHOCTHY-
HOIO 3HAYYIIICTIO.

Pesynbrarn. KniHivHIMH MapKkepaMy y XBOPHUX Ha CUCTEMHHI YePBOHMI BOBYAK JUTSI BUSIBIICHHSI HEJIOCTATHOCTH
MITpaJBHOTO KJIallaHa € paHKOBA CKYTiCTh, HOBI BUCHUIIAHHS, 33 TUIITKA, TIOTIPIICHHS ITaM’ SITH, HASIBHICTH OCITA0JICHUX
TOHIB TIiJ] Yac ayCKYNbTallii CepIls, CHCTONIYHUH IIIyM HaJl BEPXIBKOIO CEPIIs, aKIICHT IPYTroro TOHY Hal JIETEHEBOIO
apTepiero, YIIiIbHEHHS MITPaJbHOTO KIIallaHa — HOB1 BHCHITAHHSI, HASBHICTh HAOPSKIB HA HIDKHIX KiHITIBKaX, 3a-
TTUTITKA, BIAIYTTSI IEpe00oiB y pOOOTI cepIrsd, OLTb Y MIISTHIT CepIld, HasIBHICTh OCIa0ICHIX TOHIB CePIlst, CUCTOIUHNN
IITyM HaJ BEPXiBKOIO CEpIlsd, MiOKapAHWTy — Oilb Y M’sI3aX, ajollelisl, HasBHICTh HAOPSKIB Ha HIDKHIX KiHITIBKaX,
3aJIMIITKA, CEPIICONTTS, CUCTONIYHUH IITyM HaJl BEPXiBKOIO CEepIIs, IEPUKAPIISITLHOTO BUTIOTY — HAOPSKHU HAa HIKHIX
KIHITIBKaX, 3aWIIIKa, CEPIICOUTTS, HASIBHICTH OCITIA0JIEHUX TOHIB CEpIIs, CHIOKAPINUTY — HaIBHICTH aKIIEHTY APYTO-
T'O TOHY HaJI JIETEHEBOIO apTePIErO.

ISSN 2306-4269. Lviv Clinical Bulletin. 2024, 1(45) 23



LCB

OnTuMaIpHy MIHHICT UTS TISTHOCTHKY HETOCTaTHOCTH MITPAJLHOTO KITallaHa Y XBOPUX HA CHCTEMHUH 4epBO-
HUH BOBUAK Ma€ KOHCTEJISIIS KIIHIYHUX MapKepiB «O11b y cyrio6ax + HOBI BUCHUIIAHHS + aKIEHT JIPYroTo TOHY HaJ
A0PTOIOY», YIIUIPHEHHS MITPAJbHOTO KIIalaHa — «3aJWIIKa + BIq9yTTd 1epeOoiB y poOoTi cepIis», MiOKapaIuTy —
«CepreOUTTS + CUCTONITHAN IITYM HaJ BEPXiBKOIO CEPIISH», TICPUKAPIISUTBHOTO BUITOTY — «O1ITb ¥ CYTII00ax + ocmadneH-
HS TOHIB CEpPIIs», CHIOKAPANTY — «rapsdka + CUCTONIYHHUH IIyM HaJ BEPXiBKOIO CEPIIs + aKIEHT APYTOro TOHY HaJ
JIETCHEBOIO apTEPIEION.

BucnoBku. Y xBopux Ha CUB onTuManbHy HIHHICTH Cepes KIIHIYHUX MOHOMapKepiBi iXHIX KOHCTENSIINA TS
IIATHOCTUKU HemocTaTHOCTH MK MaroTh 3amuiika, «Outh y cyrmo0ax + HOBI BUCHITAHHS + aKIEHT JPYTOro TOHY
HaJ aoproro»,yurinbHeHHs: MK — ckapra Ha BigdyTTs epe0oiB y poOoTi cepiis, «3aaumika + BiggayTTs nepedoiB y
pOOOTI cepIishy; MIOKapAUTY — CePIICOUTTS, «CEPIIEOUTTS + CUCTOIIYHHMA IITyM HaJl BEPXIBKOIO CEPIIsD», TIEpUKAPIi-
SUTBHOTO BUIIOTY — HAsIBHICTH OCIa0JICHUX TOHIB CepIls, «OiIb y cyrnobax + ociiabieHHs TOHIB CepIlsT», CHIOKAp-
JIUTY — aKIeHT JIPYTOTO TOHY HaJI JIETEHEBOIO apTepi€lo, «TapsdKa + CUCTOIIYHUHN IITyM HaJl BEPXiBKOIO cepIis + ak-
IIEHT APYroro TOHY HaJl JEreHEeBOI0 aprepictoy». ONTHUMaNbHY MIHHICTH IJIS MISSTHOCTUKHU JOCIIIKYBaHUX
CHHTPOTIYHUX ypakeHb cepisd y xBopux Ha CUB MaroTh KOHCTENAIIT KIIHIYHIX MapKepiB, a HE OKpeMi KITiHIYHI
MapKepH.

Kuro4uoBi ciioBa: cucteMHMIA YepBOHUH BOBYAK, CHHTPOITIYHI YpaskeHHS ceplis 1 CyAH, KIIIHIYHI MapKepH, Ii-
SITHOCTUYHA I[IHHICTD.
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Characteristics of Clinical Parameters and Hormonal
and Metabolic Homeostasis in Men with Postgastric
Resection Disease and Comorbid Osteoporosis

Introduction. Despite the optimistic predictions of
gastroenterologists, the number of patients with peptic
ulcer disease (PUD) continues to grow steadily. Despite
the significant success of conservative treatment, gastric
resection (GR) having a 150 years of history currently
remains the surgery of choice for patients with complicated
PUD. Since under the existing socio-economic conditions,
more than 80.0 % of patients with PUC cannot afford
proper dietary therapy, adequate medical and sanatorium
treatment, the tendency towards a decrease in the number
of such surgical interventions may change its vector towards
growth. In five or more years after gastric surgery, 78.3 %
of patients develop postgastric resection disease (PGRD),
which is manifested by numerous clinical syndromes,
including hormonal and metabolic, pancreatic-hepato-
biliary, intestinal, immunological, etc., and, among the
others, certain bone disorders (BD), including secondary
osteoporosis (OP) [1].

Although in Ukraine as well as in the rest of the world
OP reached a pandemic scale [3, 6, 7], most of the recent
research in OP is dedicated to the investigations of OP
syndrome in postmenopausal women [4], while studies
of same problem in men is far from sufficient. In particular,
published materials are related only to studies of some
aspects of the assessment of the condition of bone tissues
(BT) after surgery and are reduced to the statement of
the fact that GR is recognized as one of the causes of
secondary OP [2, 5]. No data concerns clinical indices,
hormonal and metabolic homeostasis of bone tissue in
male organism post GR due to complicated PUD and of
long-term PGRD development them, though clarification
of these aspects of the problem can be the basis for improving
the diagnosis and pathogenetic treatment of BT mineral
density disorders in this category of patients.

The aim of the study. To characterize clinical parameters,
hormonal and metabolic homeostasis in men with postgastric
resection disease and comorbid osteoporosis.

© Fedets A., Khukhlina O., Yatskevych O. et al., 2024

Materials and methods. The study began with obtaining
written consent for the examination based on the principles
of the Helsinki Declaration of Human Rights, the Council
of Europe Convention on Human Rights and Biomedicine,
relevant laws of Ukraine and international acts. A total
of 190 men with PGRD were examined with preliminary
random stratification by the presence of a history of five
or more years of GR resulting with complicated PUD
(Order of the Ministry of Health of Ukraine N 1514 of
25.08 2023 "On Approval of the Unified Clinical Protocol
of Primary and Specialized Medical Care in Peptic Ulcer
of the Stomach and Duodenum in Adults and Children”),
of whom 123 were diagnosed with PGRD I-st degree of
severity, and 67 - with PGRD II-nd degree of severity
[1]. Most of them at the time of the study were middle-
aged (65.8 %), somewhat less - elderly (23.7 %), and
least of all - of mature age (10.5 %).

As aresult of a comprehensive examination by "Guideline
00419. Osteoporosis” of the Ministry of Health of Ukraine
dated 22.09.2017, OP was diagnosed in 164 men - they
represented the study group (SG). The control group (CG)
consisted of 31 practically healthy men of similar age.

The hormonal homeostasis was studied according to
the effect of hormones on protein metabolism: anabolic
(growth hormone (GH), parathormone (PH), gastrin (G)
and testosterone (TS)) and catabolic (triiodothyronine
(T,), thyroxine (T,), glucagon (GG) and cortisol (CS))
hormones, as well as cyclic nucleotides. The examinations
were conducted in the radioisotope laboratory of the Lviv
Regional Clinical Hospital.

Determination of GH in blood serum was performed
using a commercial test kit GH by IRMA (Italy); determination
of PH - using a commercial test kit RIA KIT-parathyroid
hormone by International-CIS (France); G - by Sea-ire-
Sorin (France). The TS content in the blood was determined
using a commercial test kit RIA Testosterone Kit; T, TT,
content by Lia Kit; T, - TT, Lia Kit, all from Immunotech
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(Czech Republic). GG was determined using a commercial
test kit CNR-70-ki "Biodata” (Italy), and CS was studied
with a kit using iodine'?® labeled CS and a precipitating
reagent, Steron-K-'2*J and M, according to the provided
instructions. The basal concentration of cyclic nucleotides
in the blood: cyclic adenosine monophosphate (cAMP)
and cyclic guanosine monophosphate (cGMP) was
determined using commercial test kits, respectively, Cyclic
AMP (125j) RIA KIT and Cyclic GMP (125j) RIA KIT
by Immunotech (Czech Republic), according to the pro-
vided instructions. The electrolyte balance (total and
ionized calcium (Ca?"), magnesium, phosphorus) was
also studied using the E-Lyte Plus blood electrolyte and
gas analyzer and the main parameters of the proteinogram
by serum protein electrophoresis.

The results were statistically analyzed using standard
Excel computer programs for a personal computer. The
significance of the difference between the two parameters
was assessed by the Student’s t-test. The difference was
considered significant at p < 0.05.

Results and discussion. It was revealed that out of
190 men who had undergone GR five or more years ago

and had PGRD, generalized OP was diagnosed in 164
(86.3 %; p <0.001 compared to the CG). Among them,
127 (77.4 %; p < 0.01 compared to the CG) had clinical
signs of calcium metabolism disorders. Almost half of
the SG (80 patients who underwent surgery - 48.8 %,
p < 0.001 compared to CG) had muscle cramps; every
fourth one (41 men - 25.0 %, p <0.01) noted rapid tooth
decay; 96 patients (58.5, p < 0.01) complained of bone
pain; 22 (13.4 %, p < 0.01) exhibited constant general
weakness, 17 (10.4 %, p < 0.01) demonstrated severe
paresthesias; 10 patients (6.1 %, p < 0.05) had a single
low-traumatic bone fracture, and 4 (2.4 %, p <0.05) ex-
hibited multiple low-traumatic bone fractures. Only 37
(22.6 %) of patients who underwent surgical treatment
of PUD had no clinical manifestations of calcium metabolism
disorders.

Radioimmunoassay of the concentration of anabolic
(tabl. 1) and catabolic (tabl. 2) hormones in the blood
showed that in most patients who underwent the surgery
the serum levels had significant deviations from control
indexes.

Table 1
Anabolic hormones content in serum (n; %; M £+ m; p)
SG, n = 164
Name of hormones CGS’I Increased Normal Decreased
e
n (%) M=£m n (%) M+m n (%) M£m
Growth hormone, ng/mL | 1.12+0.14 44 301+ 0.31%% ! 1.09+0.00 119 1 0,18+ 0.02%*
’ A2£0. (26.8) AT£0. (0.6) 090, 72.6) | 0180
Parathormone, pg/mL 52.80 + 4.65 84 147.08 = 19.74%%% | O 0.00 = 0.00 80 1 14.18= 147w
; B0+4. (51.2) : : (0.0) 00+0. @4g.8) | 14181
Gastrin, pg/mL 58.67 + 12.80 17 1787+ 1774 | 26 se72+1.12 | A2 | 2076+ 1.16¢
’ : : (10.4) 87+ 1 (15.9) T2 (73.8) Jo1
Testosterone, ng/mL 3434058 113 21.07 + 3.04%%* ! 3.40 +0.00 >0 1.60+0.11%
’ A43£0. (68.9) 073, (0.6) A0 0. (30.5) | 1600

Notes: * - p <0.05 between SG and CG; ** - p < 0.01 between SG and CG; *** - p <0.001 between SG and CG.

The obtained results demonstrate, that 119 (72.6 %)
patients of SG had a significant decrease in GH level
(0.18 £ 0.02 ng/ml, p < 0.001) compared to the same
index in the CG, while 44 (26.8 %) patients who under-
went surgical treatment demonstrated this hormon increased
secretion (3.11 £ 0.31 ng/ml, p < 0.001), and only one
OP patient who underwent surgery (0.6 %) exposed GH
level without deviation from that of the CG (1.09 + 0.00
ng/ml; p > 0.05).

84 (51.2 %) patients who underwent surgery had a
significantly elevated PH level (147.08 &+ 19.74 pg/mL,
p <0.001), while the rest (80, 48.8 %) patients with OP
had hypoparathyroidism (14.18 = 1.47 pg/mL; p < 0.001).
In the SG were no patients who underwent surgical treat-
ment with a PH index corresponding to the same of CG.

The G index in 121 patients who underwent the surgery
and had OP in the SG (73.8 %) was significantly decreased
(22.76 + 1.16 pg/ml; p < 0.05), in 26 patients who un-

26

derwent the surgery of the SG (15.9 %) its values did not
differ significantly from the values of the CG, and only
17 patients who underwent the surgery and had OP in the
SG (10.4 %) were diagnosed with hypergastrinemia
(117.87 £ 1.77 pg/ml; p < 0.01).

In the SG, 113 (68.9 %) men had hypertestosteronemia
(21.07 £3.04 ng/mL; p <0.001), 50 patients who under-
went the surgery (30.5 %) had hypoestosteronemia
(1.60 £0.11 ng/mL; p <0.01), and only one patient who
underwent the surgery (0.6 %) had TS levels that did not
differ from those of the CG.

In the SG, OP prevailed both in conditions of increased
and decreased T, levels: 73 (44.5 %) had hypersecretion
(2.45 £ 0.16 nmol/mL; p < 0.05), the same number was
diagnosed with hypothyroidism (0.96 + 0.12 nmol/mL;
p <0.05), and only 11.0 % of men had T3 levels that did
not differ significantly from those of CG (1.60 = 0.07
nmol/mL; p > 0.05).
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Table 2
The content of catabolic hormones and cyclic nucleotides in the serum (n; %; M £+ m; p)
SG,n= 164
Name of hormones nC=G3’1 Increased Normal Decreased
n (%) M=+m n (%) M+m n (%) M=+m
Triiodothyronine, 73 % 18 73 "
nmole/L 1.67+0.25 (44.5) 245+0.16 (11.0) 1.60 +£0.07 (44.5) 0.96+0.12
Thyroxine, 92 « 40 32 %
nmole/L 87.80 +13.86 (56.1) 128.75+6.10 (24.4) 86.00 £5.79 (19.5) 53.72£3.36
Glucagon, pr/mL 122.70 £ 6.81 (16.5) 186.37£11.43 (0.0) 0.00 £ 0.00 (83.5) 56.93+3.23
. 116 sk 0 48 .
Cortisol, nmole/L 490.70 +£32.30 (70.7) 898,00 £+ 58.59 (0.0) 0.00 £ 0.00 (29.3) 410.54 +22.87
0 0 164 sk
cAMP, nmole/L 12.06 £0.31 (0.0) 0.00 +0.00 (0.0) 0.00 £+ 0.00 (100) 2.02+0.37
0 8 156 o
c¢GMP, nmole/L 52+0.04 (0.0) 0.00 = 0.00 (4.9) 4.9+0.07 95.1) 1.58 £0.20

Notes: * - p <0.05 between SG and CG; *** - p <0.001 between SG and CG; ° - p < 0.05 between SG and CG.

In the SG, OP prevailed both in conditions of increased
and decreased T, levels: 73 (44.5 %) had hypersecretion
(2.45 £ 0.16 nmol/mL; p < 0.05), the same number was
diagnosed with hypothyroidism (0.96 £+ 0.12 nmol/mL;
p<0.05), and only 11.0 % of men had T3 levels that did
not differ significantly from those of CG (1.60 +
0.07 nmol/mL; p > 0.05).

The T, level among men in the SG was increased
(128.75 £6.10 nmol/L; p <0.05) in 92 patients (56.1 %),
hypothyroxinemia was observed in 32 (19.5 %) (53.72 £3.36
nmol/L; p < 0.05), and in 40 men (24.4 %) it did not
differ significantly from the CG.

In the SG, 137 patients who underwent the surgery
(83.5 %) had hypoglucagonemia (56.93 £ 3.23 pg/ml;
p<0.001), 27 patients who underwent the surgery (16.5 %)
had an elevated GG (186.37 £ 11.43 pg/ml; p <0.001),
and there was no patient who underwent the surgery with
indicators similar to the CG (122.70 = 6.81 pg/ml; p > 0.05).

Hypercortisolemia (898.00 + 58.59 nmol/l; p <0.001)
prevailed among the patients who underwent the surgery
and had OP, which was detected in 116 men (70.7 %), in
48 (29.3 %) patients who underwent the surgery, the in-
dex of CS was slightly reduced, but did not statistically
significantly differ from the indexes in the CG (410.54 +
22.87 nmol/l; p > 0.05 (490.70 £+ 32.30 nmol/l).

Thus, in patients who underwent the surgery and had
OP, there was a significant decrease in all studied ana-
bolic hormones, except TS, and an increase in all studied
catabolic hormones, except GG.

The study of cyclic nucleotides in the blood revealed
that their concentration was significantly reduced: cAMP
(2.02 £ 0.37 nmol/L; p < 0.001) - in all subjects with OP
(100.0 %), and cGMP (1.58 + 0.20 nmol/L; p <0.001) -
in 95.1 %.

The results of the study of metabolic homeostasis are
shown in tabl. 3.

Table 3
Indicators of metabolic homeostasis (n; %; M + m; p)
SG, n =164
Name of hormones nC:G3’ 1 Increased Normal Reduced
n (%) M+m n (%) M+m n (%) M+m
Plasma electrolytes
Total calcium, mmol/L 2.32+0.20 7 (4.3) 2.90+0.36 111 (67.7) 2.30+0.09 46 (28.0) 1.91 +£0.02*
Ca?", mmol/L 1.09+0.01 0(0.0) 0.00 0(0.0) 0.00 164(100%) | 0.900 + 0.008***
Maglesium, mmol/L 1.20 +0.50 0(0.0) 0.00 85 (51.8) 1.11 £ 0.09 79 (48.2) 0.03+£0.1*
Phosphorus, mmol/L 1.18£0.38 0(0.0) 0.00 21 (12.8) 1.12+0.31 | 143 (87.2) 0.58 £ 0.09*
Protein metabolism
Total protein, g/L 75.0+10.0 16 (9.8) 88.01 £0.96 | 142(86.6) | 73.84+0.39 6(3.7) 62.40 = 0.54
Albumins, % 61.0+5.1 1(0.6) 69.1+0.0 31(18.8) 59.2+0.4 1320.5) 50.2 & 0.5%%*
a,-globulins, % 48+1.29 115 (70.1) 7.5+£0.1% 47 (28.7) 5.30+0.10 2(1.22) 2.93+0.37
a,- globulins, % 8.89+£1.99 55(33.5) 12.5+04%* | 107 (65.2) 9.35+0.11 2(1.2) 6.65+0.15
B-globulins, % 9.89+2.50 89 (54.3) 14.0£0.1* 74 (45.1) 11.17£0.12 1 (0.6) 7.10 £ 0.00
y-globulins, % 15.60 + 3.40 58 (35.4) 21.6+0.5* 103 (62.8) | 16.56+0.17 3(1.8) 11.26 +0.39
Notes: * - p < 0.05 between SG and CG; ** - p < 0.01 between SG and CG; *** - p <0.001 between SG and CG.
ISSN 2306-4269. Lviv Clinical Bulletin. 2024, 1(45) 27
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Studying the indicators of electrolyte balance, shown
in tabl. 3, it was found that in men with PGRD and co-
morbid OP, who underwent the surgery, there is a pro-
nounced dyselectrolytemia manifested by a significant
decrease in ionized calcium (0.900 + 0.008 mmol/L
p <0.001) in 100.0 % of patients who underwent the
surgery, 87.2 % of patients of SG had a steady decrease
in phosphorus concentration (0.58 + 0.09 mmol/L; p <0.05),
and 48.2 % of patients who underwent the surgery had a
significant decrease in magnesium (0.3 = 0.1 mmol/L;
p < 0.05). However, the study of total calcium in the
blood of men in the SG with OP showed that in 72.0 %
it did not differ significantly from the CG, and only in
28.0 % of the patients who underwent the surgery and
had OP it was significantly reduced (1.91 £ 0.02 mmol/L;
p <0.05).

The analysis of protein metabolism parameters shown
in tabl. 3 revealed that in 86.6 % of the patients who
underwent the surgery, the blood content of total protein
did not differ significantly from that of the CG. At the
same time, attention was drawn to the pronounced dys-
proteinemia manifested in 80.5% in hypoalbuminemia
(50.2 £ 0.5 %; p < 0.001), in 70.1 % - hyper-a-globu-
linemia (7.5 + 0.1 %; p <0.05), in 54.3 % hyper-B-glo-
bulinemia (14.0 £ 0.1 %; p <0.05), less often (35.4 %) - hy-
per-y-globulinemia (21.6 + 0.5 %; p < 0.05) and
hyper-a.,-globulinemia (12.5 + 0.4%; p < 0.01) were
detected in 33.5 %. Also, in all (100.0 %) men of the SG,

a significant decrease in blood glycoproteins (14.15 £0.06
units; p <0.001) was detected.

The detected deviations in clinical parameters and
hormonal and metabolic homeostasis in men with PGRD
and comorbid OP were significantly different from those
in healthy individuals. In our opinion, this indicates the
undoubted importance of the abnormalities in the patho-
genesis of secondary OP in this category of patients and
will be the basis for optimizing their treatment and pre-
vention measures.

Conclusions. Clinical parameters, hormonal and meta-
bolic homeostasis indices in men with postgastric resec-
tion disease and comorbid osteoporosis have significant
deviations manifested by: signs of calcium metabolism
disorders with a predominance of bone pain and muscle
stiffness; dyshormonemia: a significant decrease in the
levels of all studied anabolic hormones, except testoster-
one, accompanied with an increase in the levels of all
studied catabolic hormones, except glucagon, and a de-
crease in the concentration of cyclic nucleotides; dyse-
lectrolytemia: persistent hypophosphatemia, hypomag-
nesemia, significant decrease in ionized calcium, while
the total calcium level was normal or decreased in the
majority of patients; dysproteinemia: hypoalbuminemia,
hyper-a -globulinemia, hyper-B-globulinemia, and rare-
ly hyper-y-globulinemia, hyper-a -globulinemia and
hyper-B-lipoproteinemia, sharply reduced glycoprotein
levels, total protein being normal in most patients.
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Characteristics of Clinical Parameters and Hormonal and Metabolic Homeostasis

in Men with Postgastric Resection Disease and Comorbid Osteoporosis

A. Fedets, O. Khukhlina, O. Yatskevych, A. Yatskevych, M. Telishevska

Introduction. The problem of osteoporosis (OP) has become an epidemic unprecedented in its scale. Numerous

studies of various aspects of OP leave out men with a history of gastric resection (GR) as a result of complicated
peptic ulcer disease (PUD). Therefore, a detailed characteristics of clinical parameters and hormonal and metabolic
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homeostasis in men with postgastric resection disease (PGRD) and comorbid OP will allow the improvement of
the treatment and prevention of osteodeficiency conditions in this category of patients.

The aim of the study. To characterize clinical parameters and hormonal and metabolic homeostasis in men with
postgastric resection disease and comorbid osteoporosis.

Materials and methods. 164 men with PGRD and comorbid OP were examined with preliminary random
stratification by the presence of a history of five or more years of GR surgery as a result of complicated PUD. In
addition to routine examinations, hormonal homeostasis was studied by the effect of hormones on protein metabolism:
anabolic (growth hormone, parathyroid hormone, gastrin, and testosterone) and catabolic (triiodothyronine, thyroxine,
glucagon, and cortisol) hormones and cyclic nucleotides. Plasma electrolytes and protein profile were also analyzed.

Results. It was established that the vast majority of patients who underwent the surgery with PGRD and comorbid
OP have clinical signs of calcium metabolism disorders. They had significant abnormalities in hormonal and
metabolic homeostasis manifested by dyshormonemia, dyselectrolytemia and dysproteinemia. We believe that these
scientific facts will help to improve the treatment and prevention of secondary osteoporosis complications in this
category of patients.

Conclusions. Among the clinical parameters in men with PGRD and comorbid OP, bone pain and muscle cramps
prevailed. Hormonal homeostasis was characterized by dyshormonemia with a significant decrease in almost all
studied anabolic hormones and an increase in almost all studied catabolic hormones. Deviations in metabolic
homeostasis were manifested by dyselectrolytemia (hypophosphatemia, hypomagnesemia, decreased ionized calcium)
and dysproteinemia (hypoalbuminemia, hyper-a -globulinemia, hyper-B-globulinemia, sharply reduced glycoproteins).

Keywords: osteoporosis, postgastric resection disease, peptic ulcer disease, hormonal and metabolic homeostasis.

XapakTepucTHKA KIIHIYHUX NOKA3HUKIB i FTOPMOHAJIBbHO-META00I4YHOI0
romMeocTasy y 40JI0BiKiB i3 MOCTracTpope3ekiliiiHo0 XBOp00010
Ta KOMOPOiTHMM 0CTEONOPO30M

A. Bb. ®enenn, O. C. Xyxaina, O. 5. AukeBuy, A. 5. AuxeBuy,
M. 1O. TeaimeBcbka

Betyn. Ocreomnopos (OIT) B Vkpaini Ta cBiTi HAOyB XapakTepy HenependadyBaHoi 3a MacITabaMu emigemii, o
BHMarae CTBOPCHHS aICKBaTHUX MPOQPITAKTHIHO-TIKYBAJIbHAX 3aXOiB. 3B’ 130K MK YPaKeHHSIMH OpPTaHiB TpaB-
JIEHHS W OITIOPHO-PYXOBOTO arapary € 3arajJbHOBimoMuM. [IpoTe drciienHi nocimkeHHs pisHux acnekTiB OI1 3a-
JIATIIAIOTH 11032 YBAroko YOJIOBIKIB, SKi MalOTh Y aHaMHe31 pe3ekito nuryHka (PIII) gepes yckimamneny BUpa3KoOBY
xBopoOy (BX), 30kpeMa, BUBUCHHS TOPMOHAITBHO-META0OIITHOTO TOMEOCTa3y. ToMy JOKIIamHa XapaKTepUCTHKA
KJTIHIYHUX MTOKA3HHUKIB 1 TOPMOHAIEHO-META00IYHOTO TOMEOCTa3y y YOJOBIKIB i3 TTOCTIacTPOPE3CKINIHOIO XBO-
pob6oto (ITI'PX) Ta komopOigamM OI1, Ha HanTy TyMKY, CTaHE OCHOBOO ISl TATOTCHETUIHOTO JTIKyBaHHS I YMOXK-
JIUBUTDH YIOCKOHATUTH JIIKYBaJIbHO-TIPO(DITAKTUIHIN KOMIUIEKC 0CcTeone(DIUTHIX CTaHIB.

Meta. OxapakTepr3yBaTH KIiHIYHI TTOKa3HUKHA Ta TOPMOHAIEHO-META0O0IIYHI TOMEOCTa3 y YOJIOBIKiB i3 TTO-
CTTacTPOPE3EKIIIHHOI0 XBOPOOOIO 1 KOMOPOITHIM OCTEOTIOPO30M.

Marepisian ii MeTOIU. Y PaHIOMI30BaHHUH CIIOCIO 13 TIOMIEpEAHBO0 CTpaTU(IKAIIEIO 32 HAIBHICTIO B aHAMHE31
T’ AT pOKiB 1 Oibire micas PI wepes yckmamaenns BX obcrexeno 164 gomogikiB i3 I1I'PX ta komop6imanm OI1.
Bukonanu pyTrHHI 00CTEKEHHS, a TAKOYK BUBYIIINA TOPMOHATBHIN TOMEOCTa3 BiIOBIHO 10 BILIMBY TOPMOHIB Ha
OlKOBUI 0OMIH: aHA0OIITHI (TOPMOH POCTY, ITAPATTOPMOH, TACTPUH, TECTOCTEPOH ) 1 KaTaOOIIUHI (TPUHOATHPOHIH,
THPOKCHH, TITFOKarOH, KOPTHU301) TOPMOHH 1 IUKTIYHI HYKJICOTHAN. 3MIHCHUIN aHATI3 eJIEKTPOJIITIB TUTa3MHU KPOBU
Ta MMOKA3HHKIB MMPOTETHOTpaMHU.

PesynbraTu. Y OUTBIIOCTH ONEPOBAHMX YOJIOBIKIB Y Bimmaneni Tepmiau micas PII gepes ycxmannenns BX e
KITIHIYHI 03HAKH TTOPYIICHHS KaIbIieBOro 00MiHy. CyTTEBI BiIXMIICHHS B TOPMOHATHFHO-META00TITHOMY TOMEOCTa-
31 BUSBIISUTHCS AUCTOPMOHEMIETO, TUCEIIEKTPOITITEMI€EI0 1 IucnpoTeinemicro. Ha Hanry qyMKy, Taki HayKoBi (pakTh
JOTIOMOKYTh YIOCKOHAINTH JIKyBaHHS 1 PO(UTAKTUKY YCKIAJHEHb BTOPHHHOTO OCTEOIIOPO3y Y ITi€l KaTeropii
XBOPHX.

BucnoBku. Kiiniuai moka3aukn y gosoBikiB i3 III'PX Ta xomopO6igaum OIl MaroTh CYTTEBI BiIXHICHHS, SKi
BUSIBIISIIOTHCST O3HAKAMU TTOPYIIICHHS KaJIBIIIEBOTO OOMIHY 3 JOMIHYBaHHSM OO0 Y KICTKaxX 1 CymoM M si3iB. [
TOPMOHAJILHOTO TOMEOCTAa3y XapakTepHa JUCTOPMOHEMIsI, sIka BHSBIISLIACS JIOCTOBIPHUM 3HHKCHHSIM TTOKa3HUKIB
MaibKe BCIX JOCIIDKEHUX TOPMOHIB aHa0OoJIgHOT /il Ta MiIBUIICHHAM ITOKAa3HUKIB Maike BCIX JTOCTIIKEHUX Ka-
TaOOJIIYHUX TOPMOHIB. BiAXuneHHS y METa0OTITHOMY TOMEOCTa31 BUABILUIACS JTUCEICKTPOIiTeMIiero (Timodocda-
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TeMisl, TIMMOMarHieMisi, iCTOTHE 3HWKEHHS MTOKa3HUKa HOHI30BaHOTO KaJbIII0) Ta TUCTIPOTEiHEMIETO (Timoamb0ymi-
HEMisl, rinep-o, -m1o0yiHeMis, rinep-B-rmodyninemis, piame rinep-y-rmodyriHeMis, Tinep-o.,-rodyniHeMis Ta
rinep-f-minonporeinemis, pi3ko 3HIKEHHUH MOKa3HUK TITIKOTPOTEIiB).

Ku104oBi cjioBa: ocTeornopos, mocTracTpopeseKxiliiina XxBopo0a, BUpa3koBa XBOpoOa, TOpMOHATFHO-METa00i4-
HUI TOMEOCTA3.
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B. B. Pynenn
JIbBIBCHKMIT HAITIOHAIBHUN METMUHUN YHIBEPCUTET
iMmenn [Jlanuna [anumekoro, JIbBiB, Ykpaina

«Hayxa i1 8ipa — ye 08a Kpuna ir00CbKo20 0yxXay
(0. n-p Mocud Crinuit, M. Pum, 1990)

bo)xecTBeHHa NpUPOJA IIOAUHU

Ta KOHIIEMNT ii CrToco0y Oy TTS MiXK Ti/IeCHUM i YXOBHUM

Beryn. Y nocnipkenni [22], Ha mijgcTaBi po3yMiHHS
cyrHoctu Knuru bytrs 31 Ceatoro [lucema, aBTop Hay-
KOBO BHCBITIIMB CIIOCIO MPOXMBAaHHS Ta Xap4yBaHHS
TepImx Jiroaei — Anama 1 €8u B EneMcbkoMy camy, 1Mo
BapTO TPAKTYBaTH ChOTOJHI SIK MEpITy O0KECTBEHHY
MO/IEJTb 3I0POBOTO CITOCOOY KHUTTS JIOIUHH, /1€ TaHyBa-
1M, 3rijiHo 3 [ocnojHIMU HACTAaHOBAMH, BUCOKA JTyXOB-
HICTh, BIYHE XHTTs, MoMipHa (izudHa mparisi, GpyKTo-
BO-pOCJIMHHA TKa Tomio. [lomanpmmii aHami3 CTOPIHOK
Casitoro [ucema [24], nocTymHUX anoKpUQiB i ceB0-
emirpadis Craporo 3asity [33, 34, 51, 54], 1o onucyroTh
Mepiojl BUMYIICHOTO BUTHAHHS MEPIIuX Jironeid borom-
Teopuem i3 Paro Ha ceomomy porti xuttsa B Exemi [36]
i 10 HAPODKEHHS Y HUX JiTeH [45], yMOXKIMBHUB 1OCITi-
JUTH TIPUPOAY JIOMUMHM Y cTBOpeHHi borom Antama i €8u
[10] Ta konuent [6, 21] crtocoOy iIXHHOTO KUTTSI BiJIO-
BiIHO 70 ['OCIIO/IHIX HACTAHOB OO0 ICHYBAaHHS 1X Y
Enemcbromy cajny i Ha HeoOpoOIeHii 3eMili, a TaKoX
BiJICTE)KHTH KOPUTYBaHHSI [TPapOIMYaMu BJIacHOTO OyT-
TSl B 4aci Ipixa Ta MOKasHHS — K NEeBHUX MOPaJbHHUX,
(hi3MgHUX 1 010JIOTIYHUX HETAPa3IiB, 10 HETATUBHO Bi-
OuiHcsl Ha IXHBOMY JyXOBHOMY CTaHi.

AKXTyaJIbHICTh HAYKOBOTO JIOCJIi/PKEHHSI MTOSICHIOETHCS
11e ¥ THM, 10 B MEJIMYHIN MPAKTHIII JTiKapi pi3HuX (axiB
JHKYIOTB JIMIIIE TiJIO i HE YCBIZIOMITFOFOTH TyXOBHOTO CKJIa/I-
HUKA, HEXTYIOTb LITICHICTIO 00XKECTBEHHOT IPUPOJIH JIFO-
JMHU. AJDKe THCSYI pokiB ToMy Bor mocnae Ha 3emitto
cBoro €auHopoaHoro CuHa, mo0 BUKYIIUTH 0COOJIHMBE
TBOpiHHSA bora — monuHy Bijx rpixa, XBOpoOU Ta CMEpPTH
(Mo. 3,16-17), i BKOTpe aKLEHTYBAB HAa BHYTPILIHbOMY
craHi 00)KECTBEHHOI IPUPOJIH JIFOIMHU, YUM MOYKE BOHA
3aCIy’>KUTH CIIaciHHs, )XUTTA BiuHe 1 LlapcTBo Hebecne.

OKpiM 11bOTO, aBTOP JICKIIAPYE BUKOPHCTAHHS allOKPH-
¢iB i ncernoemnirpadis Craporo 3aBity, MO HE MEpe-
Oadae KoIHOT Teopii 3aMOBH / KOHCTIIPOJIOTii, a IPyHTY-
€THCS JINIIC HA BEPU(PIKOBAHUX BIJJOMOCTSIX TIPO JKUTTS
Anama i €BU Ha 3eMJII, SIKUX 13 HEBIJIOMHUX [TPUYMH HEMAE
Ha CTOPIHKaX TEeNepilHboro €BaHreis, o PO3IIUPIOE
3MICT 00’ €KTa JOCIIKEHHS, a TAKOXK 3aCBI1IUy€E BIACHE
CYIDKEHHS Y TIOIaHuX pe3yabTaTax JociiKeHHs. Briac-

© Pynens B. B., 2024

HE TaKOTO 3MICTy HayKOBa IPaIlsl CIIOHYKAE JI0 YCBIZIOM-
JICHHS TOTPeOH Y 3MIITHEHH1 lyXOBHOCTH 1 30epeKeHHS
3MI0POB’ ST YKPATHCHKOT JTFOAHOCTH B KOHTEKCTI MTPAKTUIHOT
TUSITBHOCTH JTIKapSL.

MerTa focJixkenns. /lexnapyBary HayKoBe yCBIJIOM-
neHHs boyxoi mpupoan y TBOPiHHI JIIOAWHU Ta KOHIIETITY
ii crocoOy JKUTTS B 3¢MHOMY II€Piojli MK TIIECHUM 1
JlyXOBHUM (3TiIHO 31 CBIIYCHHSIMHU TPO OOKECTBEHHY
npupony Anama i €BH, XKUTTA ¥ XapuyBaHHS MEPIINX
JIFOJIEH Ha 3eMUII B IIEePiojl BiJ] IPiXOaiHHs i 10 HApO-
JKEHHS Y HUX JIITeH).

Marepisiyiu it MeTOIM TOCJTiTKeHHs. ABTOP BUKOHAB
eIiIeMI0JIOTIYHE OJHOMOMEHTHE, CYLIJIbHE JTOCIIIKECH-
Hs cTopiHok CesiToro [lucema Ta tocTynmHux anokpudin
i nceoernirpadis Craporo 3aBity [35] B KOHTEKCTI CIIO-
coOy KHUTTS 1 XapuyBaHHS MEPUINX JIFOJCH Ha 3eMIli —
Anama i €BH, ¢ BUKOPUCTAB TaKi METOIU JOCIIIKCHHS,
SK 1CTOpUYHUH, Oi0miorpadiyHmii, peTpOCIEKTUBHUIA,
Mi3HAHHS, ICTOPUKO-JIITEPATyPHOTO aHaIli3y i CUHTE3Y,
aHaJIorii, MOPIBHSHHS, y3arajJbHCHHS, BUKOMIFOBaHHS,
nepexojy Biji aOCTPAKTHOTO JJO KOHKPETHOTO 1 HABIAKH,
HayKOBOT a0CTpaKIIil, IeyKTHBHOTO YCBIIOMJICHHS, KBa-
JTIMETPUYHHHN, EKCTPAITOJISILIT 3 ypaxyBaHHIM NPUHITUITIB
CHUCTEMHOCTH.

Pe3ynbraTtu AocaifkeHHs1 Ta iXHE 00TrOBOpPEeHHH.
BiamoBinHO 10 OKpeciieHoT TeMU HayKOBO1 poOOTH J0-
PEYHO 3a3HAYUTH, 10 OcKiTbkU bor —1ie JIyx (Byt. 1:2),
TO i Aama 1 €BY, sSIK IepIInx Jonei, crBopus bor s
YKUTTS BIYHOTO K JOCKOHAIHX 1 0€3CMEPTHHUX 1CTOT, 3a
obpa3zoM 1 mogo6oto boxoro (byT. 1:26-27), 3 posymom
iBouero. [ocrionp-TBoperb HaiiuB CBOE TBOPIHHS cia-
BOIO, OCEJTUB 1X y UyIOBOMY Cajy, «... IKH caM Haca/iuB,
... y Enemi» (byT. 2:8), a5 po3yMHOTO MTaHYBaHHS HaJ
yciMa icToTaMu, HOTO MOTVISIIaHHS Ta 3a0YaTKyBaHHS
mrozactea. s noxuBy bor 1aB «...yCro spUHY, L0 PO3-
ciBae HACiHHS,... 1 KOXKHE JEPEBO, 1[0 Ha HbOMY ILTIJL
JICPEBHU, 1110 BOHO PO3CiBa€ HACIHHSY, TOOTO, BCI 3J1aKK
Ta woau aepes (byt. 1:26-29).

VY KOHTEKCTI CTBOpEeHHS borom NoauHU «3 MOPOXy
3emHoro (3emuti)» (byT. 2:7) 10pPEYHO YCBIJOMHUTH, 110
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3a CBOEIO MPUPOOI0 TIO Afama oTpumao Bix [ocmo-
Ja-TBOpIIS MaTepisuTbHY PUPOJTY, a Yepe3 «...TUXaHHS —
KUTTS, ake bor BAMXHYB y Hi3mpi 1i, 1 cTana mronuHa
x)uBoto mymetoy (byT. 2:8), 1o # 3acBiquye ii 1yXoBHUI
CKJIQ/THUK.

3HAYYIMNM Y IBOMY € OCMHCIIATH, 10 came TTO/IBiHA
OoXkecTBEeHHA TIPHUPOaa CTBOpeHOi borom monnam 3 1i
BHYTPIIITHIM CTAaHOM — AyIero [46] Ta 30BHIIIHIM — TiTOM
[23]1 € ii ecTBOM, MM BJIacHE ¥ 3aKJIaZIEHO OCHOBH CITO-
€00y JKUTTS B KOHTEKCTI B3a€EMO3aJICKHOCTH TIOMIXK 1H-
IIABIIOM Ta #oro otoueHHsM [19].

A BTIM U1 pO3yMiHHA 3MiCTy TiicHOCcTH Boxkoi mpu-
POIH JFOMMHY — TiJa 1 TyIITi YCBIMOMIIEHO PO3MipKy€EMO
HaJT KBIHTECEHIIIEIO 1T KOMIIOHEHTIB.

JlominbHO, y KOHTEKCTI KpallHBO1 HayKOBO{ T€3H, OCSIT-
HYTH PO3YyMOM Te, 10 AyIIa JIOAWHN Oe3cMepTHa, TIPo
10 TITyMaduThes B TekcTax Cesaroro [ucema (Ic. 22:26;
23:6; 49:7-9; Exn. 12:7; dan. 12:2-3; Mar. 25:46; 1
Kop. 15:12-19). CucremHnii HayKOBUH MOTISIT HA Oy-
XOBHICTH JIFOMWHU BHCIIOBWIIN ¥ HaBHBOTPEIBKI (HisTo-
codu: mucnutens [Imaton (427 mo P. X. — 348 no P. X.)
[13] 1 naykoBeIIb, JioTik ApictoTens (367 no P. X. — 347
mo P. X.) [12], sixi oGrpyHTYBaIH, IO AyIIa € MepIIoio
CHTEJIEX1€10 JKUTTE3IaTHOTO TiJIa, 0€3CMEPTHOIO, HEMa-
TepisIIbHOIO, HEBUIUMOIO (y BUAMMOMY Till BUSBIIA-
€ThCSI HeBUAMMA Jaymial) Ta Mae BIACTUBICTh OyTH Bi-
JIOKPEMJICHOIO BiJ Tija.

Po3miproByroun mpo boxwii Cki1afHAK JIFOTUHA — T1J10,
TOIITFHO 3a3HAYNTH, IO TiJI0 Ma€ BUAUMY W IUTICHY
¢dopmy y BUITIs L (Bi3UIHOTO BUSBY 31 30BHIIIHBOIO 000-
JIOHKOIO JTIO/ICHKO] icToTH [7] 1 € wacTrHOIO bokoi mpu-
pomu oo TronuHu. OKpiM 1IEOTO, (hi3UIHE TIJIO JTFOIH-
HH Mae 3aBIaHHs Bij bora-TBopiist — OyTH 3M0pOBUM
TiJIOM, SIK€ Ma€ CIPUHMATH KUBY (QI3UYHY ICTOTY SIK Jap
Bij Tr00ss190T0 bora, 00 kKoxkeH i3 Hac OyB CTBOPEHHI SIK
nepBopoHuii 06pa3 Hesuaumoro bora g Heoro Ta
Horo craBu (Kop. 1:16).

MaeMo OCSTHYTH pO3yMOM, ITIO T1JIO JTFOMWHU HaTije-
HE MaTepisIbHAM, PEYOBUM 1 TIIECHUM 3MiCTOM, a Horo
BIDKUBAHHS B 36MHUX YMOBAX 3/11HCHIOETHCS Yepe3 Xap-
qyBaHHS — DKy Ta 37]aTHE 10 YCBIAOMIIEHHS JIIOAMHOIO
camoi cebe — camoakTyaii3allii, ockineku bor myxe mi-
KITyE€ThCS TIPO Pi3UTHI TiJIa y JIFOAEH 1 TIPo Te, 00 KOJKEH
13 Hac po3yMHO CTaBUBCH 70 BracHoro Tina (Pum. 12:1).
o Ginprre, ciaig OCMACITUTH, IO (DI3UTHE TLIO JTIOTUHN
Takox obnapoByBane borom-TBopriem 31aTHICTIO 10 Ha-
JIaTOPKEHHST B3a€MO3B 3Ky MIXK JYXOBHHUM 1 MaTepisiib-
HHMM / TIJIECHUM CBITOM: «Xi0a X He 3Ha€Te, 1[0 Balle
Tino — xpam Castoro Jlyxa, sikuii sxuse y Bac? Horo Bu
Maete BiJ bora, Tox y)xe He HaJeXuTe JI0 cede caMux»
(I Kop. 6:19), yum anocton [laBno HenepeBepIieHo i
BOJIHOYAC HA/I3BUYANHO JJOCTYITHO TIEpe/Iae MpaBay mpo
Te, KUM € JIFOINHA.

LuBinizoBaHUi CyCITITHFHO-TEMOKPATHYHHUH 1 COIIISITh-
HO-TIOJIITHYHHIA PO3BUTOK 13 HAYKOBO-TEXHIYHHIM ITOCTY-
TIOM Ha 4OJIi B TEMEepilTHIX 3eMHUX yMOBaX iCHyBaHHS
JIFOIMHU BHIC CYTT€EB1 3MIHU 710 cTIOCO0y 11 KUTTS, TIepe-
(dhopmMaTyBaB CyTHICTH OIONMIHHOTO TiJIa JTIOMWHU y CBIT
TiJIa TFOAMHU-CIIOKMBAYA, BIIIATNB Y BIIACHOMY CITOCO-
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01 )KUTTS HA HEOOUMCIICHY Bilalh TyXOBHY CKIIAIOBY
— IyIIy, 10 3a3ByYaJio i 3By4UTh y TPOMAITHCHKUX CY-
CITITLCTBAX CBITY Ha KIITAIT IIEPEA3BOHY.

IcTuHHICTE T1i€T HAYKOBOI JyMKH MOTBEPAKYETHCS
CyTHICTIO KOHCTUTYIIT «Gaudium et Spes» (1995),
npuiinsaToi Ha J[pyromy Batukancekomy Cobopi (1992—
1995), ne 3a3Ha9a€THCS, IO «...33a CBOEIO BHYTPIIITHHOIO
MIPUPOJIOIO JTIOAMHA — ICTOTA COLISUThHA 1 11032 BiJIHO-
CHHaMH 3 IHIIMMH JIIOIbMHU BOHA HE MOXE aHi )KUTH,
aHi pO3BHUBATH CBOiX 007apyBaHb, y T. 4. ...€KOHOMIY-
HUX, KyJTbTYPHUX 1 COIISITTBHUXY», OCKIIBKH «...€TUHIM
TIJIOM 1 IyIIelo JIOJUHA Y CBOEMY TUICCHOMY CTaHi
yBiOpana B cebe eJIeMeHTH MaTepPisIbHOTO CBITY, AKI
TOMIHYIOTE» [43].

Uepe3 yCBIIOMIICHHS TTOIBIHHOT MPUPOIH JIFOTUHN —
JTyXOBHOI # TijiecHO1, sikoro bor HaainmB ii mix gac cTBO-
PEHHSL, T yCiX BipsiH 1 HEeOOTOBIPHUX Y IIbOMY T'PIIlTHO-
My cBiTi y XXI cTomiTTi B Aymii Mae BiITBOPHUTHC i
nocicTu HasexxHe micie Hayka Icyca Xpucra, sixoio Bin
MOBYAB arlOCTOINIB JBI THCAYl pokiB ToMy B CiOHCHKIii
cBiTmIl mo3a crinamu Craporo micra €pycammma (/.
1:13): «...I mixTo He mpuiine mo OTI iHAKIIIE, K Yepe3
Meme. ...5I e llnsx, Ictuna it XKuroso (Ho. 14:6).

Orxe, mpuiitu 10 l'ociona bora HanexxuTh He Yepes
30BHIIIHIN / TIIECHUN CBIT — MaTePisIIbHIM, COMISITHHIH
1 peuoBHii, BBOASUN ceOc B OMaHy Ha AYMIII, IO KUTTS
«CKJTaJIOCS», a 3aBISKN BHYTPIIIHBOMY CBITY — HaOyTiit
Y 3eMHOMY JKUTTI TyXOBHOCTH, JI¢ HAlCyTTEBIIINM € Bif-
BEpTICTH 1 HacTaHOBH Icyca B 1ipoMy: «Bipyiite B bora,
Bipyiite it y Mene» (Mo. 14:1), 60 «...be3 Mene TBopH-
TH HIYOTO HE MOXKeETe B 1iboMy cBiTi» (Mo. 15:1-27), mo6
bor «...BimBepHyB JHUIIE ...BiJ TPIXiB..., 1 BCi O€33aK0H-
H ...ogucTtuB» (IIc. 50). JlromuHa 3Mor71a KUTH Ha Te-
putopii bora nyxoBHO okprIteHoIO 1 3 Hafiero Ha LlapcTBo
Hebecne, mo xopuryerbest ciocodoMm ii OyTTs uepes
BIJIX1]T BiJl TEPHUTOPIi Tpixa.

Axkciomoro y HaOyTTi CTaHy JYXOBHOCTH B CIOCO0i
XKUTTA Oynu 1 € moBuaHHs Icyca, akTyanpHi ¥ 11 ycix
Hac: «Yci BTOMJICHI Ta OOTsDKEHi, IpuxoabTe 10 MeHe, i
SI mam BaM BiamounHOK. Bi3ebMiTeh MoO€ BUeHHS 1 HaBUAali-
tecs B Mene, 60 S — marigHuii i MOKipauBUH, 1 BU 3HAM-
JIeTe BIAMOYMHOK ayIiam cBoiM» (Mar. 11:28-29).

Jns rmuOroro po3yminHS cyTHOCTH Boxkoi mpupoau
JIOIMHU — K 3/IaTHOCTH YTPABJISATH KOPHUTYBAIBHOIO
CIIPOMOXKHICTIO Y CITOCO01 )KUTTS Ha 3eMJIi IOMIXK Tijtec-
HUM 1 TyXOBHUM, CITYIITHO aKIIEHTyBaTH Ha OyTTi Aama
1 €Bu [38]. Bapro 3a3HaunTH, MO0 YIPOAOBXK MEPIINX
ceMu pokiB xuTTa B Paro [36] nami npaGateku Oynu
JTyXOBHO OaraTHMH JIFOIEMH, TOOTO JKHJIN B O€3MIETHOMY
MPUTYIIKY YUCTUMH, PaliCHUMH, 0€3 TPHUBOT, TypOOT,
BIIKPUTHAMU 710 bOkoT0 CBITY, OCKITBKH 3yCTpidau 1ei
CBIT IIACJIMBOIO 1 BJIaJHOIO ITOCMIIIKOIO MOBEJIUTEINS, a
caMi — IIe He BUKPECIIN bora 31 cBOTo XKUTTS i Oyu
3 Hum y monaiTicHIIIoMy CIiJIKyBaHHI, @ TAKOXK OTPH-
MyBayH Bix ['ocmona Taki 3HaHHS, po3panu i napu (byT.
2,10-14; 2: 25), po sIKi CbOTOMHI ¥ TaJKU HE MAEMO.

HaiiBaxxnmusimre y 6yTTi Anama i €8u B EnemMcekomy
cajy Te, 10, MAlOYM TiJO 3 Marepii, B 00’ eKTUBHIN pe-
aTLHOCTH BOHM HE Oynu HajmijaeHi boroMm BiqayTTIMu
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TIJIECHOTO ¥ MaTePisTTLHOTO, @ TOMY HiYOTO HE 3HAJIN ITPO
100po, CMYTOK 1 3710. IlepekonnmBuit OKa3 HABEICHOTO
MipKyBaHHS IPYHTYETbCS HA TOMY, 110, TIO-TIepIe, y OyT-
Ti Agama 1 €81 4lIbHE MicCIle TTOCiaB cBIATHIl [ ocions
(Motii. 1:34;4:26), oCKITEKH BOHH XOAWJIH Tiepen borom
13 Jlyxom mpasnu (IB. 14:17), lyxom Bipu (2 Kop. 4:13),
Jlyxom cwity, T'000BH Ta 310poBOT0 po3ymy (2 Tum. 1:7),
Hyxom BiunocTH (€Bp. 9:14) Ta [lyxom Omaromatu (€Bp.
10:29), mocTiifHO CHiNKYBaIUCh 31 CBOIM HeOecHUM OT-
11eM, He 3a3Hal04H IPU IbOMY XBOpo0, 60:1r0, cMepTH (3
IB.1:2); mo-npyre, mpiopureroM y ixHiil palichKill ku-
TEHCHKIN peasbHOCTH OyJa JTIOAChKa AyIa, a He HaJIexK-
He 1M TiJIo.

[Ipote yepes BiacTymn HamMX mpapoandiB y EneMcrko-
My cany Big boxoi ictunu [1]: «l'ocriogs bor € ictrHOT0;
Bin € bor xwuBnii 1 Hap Bianuii» (€p. 10:10), 3 HaBisHUM
€Bi 3MieM OaxkaHHSIM OyTH TaKUMH, «K bor, mo 3Hae
nmo6po i 3mo» (byT. 3:5), T'oconp-JlromuHOMIOOETH pe-
AJTBHO PO3TIIEIB «ICTHHHY TPIXOBHY / TUIECHY TIPHPOITY
JONUHNY» [4] Ta B CHIIBHOMY THiBI 4epe3 HeMmoCIyX —
MepBOPOAHUH Tpix mepecenuB ix Ha 3emumto (byT. 3:23)
1 He J03BOJIMB OiNbIe ToBepTaTucs mo Paro, mob He
3abpymHIOBaTH ioro Hamami rpixom (byt. 3:24).

Po3mipkoByro4H HaJ| CyTHICTIO HEYCBITOMIIEHOTO 3pe-
4yeHHs Anama i €Bu Bin bora yepes ixHe rpixonaninus,
BapTO OCMHUCIIUTH, 10 TIEPBOPOTHHHN I'PiX — I1€ HETIOCIYX,
KW BUSIBUBCS Y CIIOXKHBaHHI MJIOAY 3 3a00pOHEHOTO
JepeBa — IepeBa Mi3HaHHg 1o0pa 1 3J1a, o # cTaio mjs
HUX JIEPEBOM CMEPTH Ta MPUYNHOIO BUTHAHHS 3 Paio, B
SKOMY POCIIO IEPEBO JKUTTS, 110 MaJI0 CBOTMH TUIOAaMHU
yTpYMarTH JIOAUHY B MOJIOJIOCTHU 1 yOeperTH i Bix cmep-
i [50]. Tepui momu nopymmu 3axon boxnit (1 Ho.
3:4), Bannwmnm OyHT ipotu ['ocmioma (Brop. 9:7; .H. 1:18),
OCKUTBKH BTPATHIIA MIJTICTh, OJ1arofarh i gap boxoi mo-
0oBw, Uepe3 1o ¥ Bigmamwiucs Bix bora-Teopirs, a ixHi
IymIi cTamy MepTBuMH [15].

Hamri npamnypu — Anam i €Ba, nepeOyBarodu Ha He-
00po0ITeHil 3eMITi, y)ke He 0aumTi Kpacu 3eMHOI: COHIIA,
HeOa, 31pOoK, JepeB, KYIIIiB, KBITiB TOIIO, a JyMaJIH JIUIIES
PO BJIACHI MOTPEOH TS Tijla — KUTIO Ta 1KYy, IO 1 3a-
CBIUy€ TTOYATOK caMOGOPMyBAHHS OCOOMCTOCTH JTFOTH-
HU B 36MHHUX yMOBax 0e3 Bugumoro bora.

®axT nokapanHs borom-TBopriem 3a HENOCIyX HAIUX
npabarbpkiB: «..Bucias ...I'ociogs bor 3 Enemcpkoro
caxy mopatu 3emitio» (byt. 3:23) mopedHo croroHi po-
3YMITH SIK YPOK JUTSl BCIX XPUCTHSAH Y TPHOX KepyHKAX:
ro-tiepie, kapa boxka — 11e BiAmiaTa 3a BAMHEHE: HATpPi-
IIMB — TETIEp CTPaXK/Iaif; Mo-ApyTe, SIK YPOK JUIS IHIINX — 3
BaMH TEX MOXKE CTaTHCA TaKe; MO-TpeTe, mokapy [ ocmo-
na bora gopedHo po3misiiaTH SK HUIAX 0 TMOKasHHS —
MIpHiAIU 10 cede, TOBepHUCS TYAH, 3BIJIKH TH BIaB, 3pO-
3yMiii, mo T 3poouB. [ocmons bor, ckapaBmu Anama i
€By 3a Hertocyx (byT. 3:5) 3MiHOIO MICITS TIPOKUBAHHS
Ta JTOBKIJUISA, IEPEIHAKIINB MIPH IIbOMY IXHI BJIACHI Ma-
Hepy JKHUTTS 1 XapaKkTep XapuyBaHHS, IPUPIKIIA HAIIIX
MPapOINYiB 1 HACTYITHI TMOKOJIHHA JIOJCTBA HA TSHKKY
¢i3uuHy mparro, a TaKoK TpaHCPOPMYBaB MPH IIEOMY
BIIACHUI PYKOTBOPHUN 00’€KT — CyIIy B CEPEOBHIIE
POCIMHHOTO 1 TBAPUHHOTO CBITY.
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YCBIZOMITIOIOUH TIPUYXHY 1 HACTIAKK TPIXOTa iHHS
TIEPITUX JIIOACH, TOPEYHO TIOMIpPKYBaTH HaJ CYTHICTIO
rpixa y BIaCHOMY OyTTi, OCKUTBKH MPUXOAUMO /IO 3€M-
HOTO XHUTTS 03T PIIIHUMH, 1100 3pOCTaTH, PO3BUBATHCH,
KUTH y cllaBi ¥ 6marogaty boxiii, auM 1 MaeMO MOBCSIK-
JIEHHO BiATBOpIoBaTH bokuii mporec — 3aBmanHs bora
Ha BCE JKUTTS JJISI BCiX HAC 1 KOKHOTO 30KpeMa [ 8], amke
«...MH X yCi, MOB /I3epKaJjio, BIAKPUTHUM OOIHYIYSIM BifI-
J3EpKATIOEMO ['0CITONHIO ClIaBy # TIpeoOpakaeMoch y
Moro 06pas, Bix casu y cinasy...» (2 Kop. 3:18).

Jtomuaa B 0c0061 Anama i €Bu B Pato cBigzomo obpaia
MpUpedeHe Ha 3arudesb 3710, 3apPOIIOHOBAHE 3Mi€EM, a
He 100po i BIUHY pajiicTh, 3a IKUMH CTOITh bor-TBopetp,
Yepes IO 1 JFoChKa MPUPOa Ha BCE XKHUTTS CTaja rpil-
HOIO, a TPiX MPHHIC Ha 3eMITI0 Oyp’sIHH, CMEPTh YChOTO
TBOPiHHSA, XBOpoOH, ctapicts (byT. 3).

Byap-skuii rpix Mae miHy Ta HaCcIiaAKH, «...00 3arara
3a TPiX — CMEPTh, a JAap JJacKu boxoi — KUTTS BidHE B
Xpucri Icyci, ['ocrioni HamimMy, Mpo 10 MU YUTAEMO Y
[Tocnanni Anoctona [1ana 1o Pummsa (Pum.6:23).

[lepectyn Anama i €BH «...TIPHUHIC Y CBIT JABa BUIH
cmeptu: pizmuny i qyxoBHy. Pi3nyHa cMepTh nependa-
qae y JTIOMWHU PO3IUICHHS Tia i TyXa, TOMI SIK TyXOBHA
CMEpTh IepepuBac 3B’ 130K Jroauan 3 borom» [32]. 3 miei
MPUYUHH Y 36MHOMY KUTTI BCi JIFOAM CTaJH TPIIIHUMHU
Ta TIOCTIWHO TpimIare. [HKoIM Tpimmars yepe3 He3HaHHA,
1HKOJIM — yepe3 BiIacHi cIabKOCTH, a IHKOJIM Yepe3 CBi-
JIOMHH HEMOCTyX: «... yci, 00 3rpimmuim i mo30aBieHi
cnasu boxoi» (Pum. 3:23).

Bapro B ipoMy BHMaIKy pO3MHUCITUTH HaJ €THMOJIO-
riero cimoBa «rpix» (iBp. — XarTart, Tp. ramapria), 1o
03HA4Ya€ «HE JOCATTH YOTOCHY», MPOTE MICTUTH TaKi
CMUCJIOBI BIITIHKH, STK «CXHOUTH, «HE BITYUUTH B LT,
«IpoMax», «IIOMHUIIKa», «30UTHUCS 3 TOPOTH», KHE JI0-
CATTH MOTPIOHOT TO3HAUKW» [37], 10 B IPIMOMY CEH-
ci BKa3zye Ha OyKBaJbHUH IpoMax 4 Opak 4oroch y
xuTTi momuad (lo. 5:24). 3BiacH «Tpix» OOrOCIOBCHKOO
MOBOIO — 1€ TOOPOBITLHUIA CBITOMUIN UM HECBiTOMUI
BIJIX1]] JTIOMWHU Bif 3artoBifeit boxux cripaBoro, CIIOBOM
9U ToMuciiom [29].

@DakTUYHO TPIX € TUM XHOHUM BHSIBOM JIIOJCHKUX
MOKITUBOCTEH, SIKMH HE BIAMMOBIIa€ METi iCHYBaHHS JTIO-
JIUHH, CYTIEPEYUTh 1l MPU3HAYEHHIO K TBOPiHHS boxoro.
AKe TromuHa, CTBOpEHa 3a 00pa3om boxknm 1 HajineHna
PO3YMHOIO Jymiero, MycHuTh nrykata Mety, [Ipuuaunny i
Jxepeno icHyBaHHS, TOOTO TIparHyTH /10 boromizHaHHs,
JIOCKOHAJIOCTH, enHaHHs 3 ['ociogoMm [26].

JlopeuHo mocnaTtucs i Ha 60TOCIOBCHKE BUECHHS TIPO
TIEPBOPOIHUH TPixX 1 HOTO HACIIIKHM / aMapToIorito [56],
SIKE JTOCKOHAJIO CBITYUTH, IO TPiX MepeaaBcs yChOMY
JIIOZICTBY Ha HACTYITHI MOKOJIHHS 1 ChOTO/IHI CTIOHYKA€
JIXOZICH 10 BTpaTH NPUPOIHOT CBITOCTH M CHPaBEIIMBO-
ctH, siki Manm B Paro Aytam 1 €Ba 0 TOTO, SIK 3’111 3200-
poneHwui iz 5], mo 3minmIo npiopurteT Jlyxa mroauHn
Ha MepIIoPSAHICTS i Tiya. Yepes Te mepii oau Ta ixHi
HAIIaJIK{ CTaJIN TIJIECHUMH, OCKLTBKH B IXHHOMY CITOCO-
01 JKUTTS IPIOPUTETHUM CTAJIO TiJIO 3 ycimMa HOTo Mare-
PISUTBHUMH Ta PEYOBHMH OJaramu, a TaKOXXK HassBHUMHU
BIMUYTTSAMHM 3apajIf TiJIa, TOMI SIK TyXOBHI HAMIPH B 3€M-
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HOMY TIEPiOAl KUTTA JIIOJICTBA MIEPEBAXKHO BIACTYIIHIN
Ha 3aJHIN TUTaH a00 BiIIHIITH B HEOYTTS.

Bapto po3ymiTi i1 Te, 110 1011, IO/ICHHO CTHKAIOYHICh
i3 rpixoBHUMH criokycamu (1 Kop. 10:13), mpo o ro-
BOpUTH AmocTon SIKiB: «...KOXKHHUU CIIOKYIIA€THCS
CBOE€IO BJIACHOIO TIOXAJIMBICTIO, sIKA MOTO MPUTSTAE i
3BoANTHY (SIK. 1:14), MOBHHEH JOTPUMYBaTHCS TTOBYAH-
Ha Icyca Xpucra: «...UyBaite i MoniThCA, MO0 HE
BBIHIIUIM y CHIOKYCY, 60 nyX Oamgpopuid, aje Tijno He-
MmigHe» (Mar. 26:41). To6To mionnHa, sIKa TPIMIATH i
nepeGyBae B paGeTBi rpixa / ausasona (Mo. 8:34), mae
YCBIIOMJIEHO TEPETIISIHYTH Y CIIOCO01 KUTTS BIIAcHE
CTaBJICHHSA 110 OMMKHBOTO Ta 0 bora if yBiliTH B cTan
nokasHHs / cMupeHHocTH sk mutap (JIk. 18:11), Mmo-
JIUTOBHO MOALTUTHCA 3 ['0CImogoM cBOIMHU 3100y TKaMU
Ta rpixamu.

OT1xe, TpixX — 11e Oyab-sKa 1ist / IyMKa a0o sIKECh 1HIIIe
TTOUYTTSI JIFOAMHY / XPUCTUSHUHA, 0 HE Y3TOKYETHCS
y BIIACHI¥ MOBEIHII 3 HOpMaMH / 3aKOHaMH / 3aITOBiIsI-
mu ['octioma bora i mpu3BoauTh 10 BTpatu boxoi mpu-
poau depe3 BIacHY HEZOCKOHATICTh, BUSBISIOUN TPU
npomy Hermocayx borosi (byT. 3:5, 6, 17-19).

VY xHU31 popoka €3eKniia YUTaeEMO, MO «...HEMae
JFOMMHMY TPaBETHOI Ha 3eMIIi, 10 poOmIa 6 100po i He
rpimuiay (€3. 7:20), a «...KOoJH XK KaXeMo, 1110 He Mae-
MO Ipixa, To cebe 0OMaHIEMO, 1 HEMA€E B HAC NPaB/IK!»
(1 Ho. 1:8).

JlopeuHo B KOHTEKCTi HaBEAECHOTO MOCIATHCS Ha CTO-
piaku Cssitoro Ilucbma, fe 3a3HAYEHO, IO «...KOXKEH,
XTO YWHUTH TPiX, YUHUTH TAKOXK O€33aKOHHSA, 00 TpiX €
6eszaxonms» (1 Mo. B. 3:4), a «...BCsIKa HECTIPABEVIMBICTh
nepen borom — 1ie Tpix» (1 Ho. b. 5:17), 1 moguna Tpi-
ITUTH HaBITh TOMI, KOJIH «...3HAE SIK JOOPO YHHUTH, a
HOT0 HE YNHUTH, — Ipix Tomy!» (Sk. 4:17).

Bix gaciB Anmama i gorernep XpUCTHUSHCHKHN JIIOT Ha
3eMJTi CBIJTOMO YH HEYCBIIOMJICHO CTaB IPIIIUTH CJIOBa-
MM, JTIJIOM YH IIOMHCIIOM, TIPOTE Bipa3y, a iIHKOIH! 3 4aCOM
YTBEPIIKYETHCS B TyMITi TIPO BHUSIB [ OCIIOMHBOTO MHUIIO-
cep/is 3a BYNHEHNUH HETIOCTyX depe3 MOKastHHA, OCKiJIb-
ku ['ocrionk HaBYaB, 110 «...BC1 JIOIU TOBCIOAHO MTOBHH-
Hi TokasTucs» (Moii. 6:57).

I B npomy Ham HeOecHuii OTels HE CTaB OCTOPOHD
JIFOJIMHU, TT03a5K «...TaK IMOI00UB CBIT, o CHHa CBOTO
€IMHOPOTHOTO JaB, MO0 KOXKEH, XTO BIpy€ B HHOTO, HE
3aruHyB, a )UB KUTTAM Biarum» (Mo. 3:16). Lie it cTano
JUTSI JTIOMUHY €TMHAM BOXHUM HIISAXOM / TOpOTOBKa30oM
JI0 TI030aBJICHHSI BiJ] JIFOJICHKOTO TpixXa, M0 MPUBEIO O
JIFOAICTBO JI0 TIOBEPHEHHS / BITHOBIICHHS TPIIITHOTO HOTO
KHUTTS JI0 CTaHy W CTOCYHKIB, TIEPBICHO Tepen0adeHnx
Borom, oCKUTBKY «...Haydn BoKuM mIissxom, MU HIieMo
IO YKUTTSI, a TIOKJIOHIHHS 1710J1aM BEZE O CMEPTI», — 3a-
3aaumnB [lana ®panruck [18].

[Ipomec BUXOMy 3 HEUECTHBOI KUTTEBOI CUTYAITil OK-
PECITIOE T KOYKHOTO 3 Hac oTpely y Bipi, KasTTi, TOCTI
it monmutBi iepen [ocmonom, Icycom Xpuctom — borom
HaIIUM, 110 € apXiaKTyaJdbHUM y TyXOBHOMY CTaHi He
JTy’Ke 0JIaroueCTUBOTO XPUCTHSIHCHKOTO CBITY.

BapTo B KOHTEKCTI TpiXOMmaMiHHS JIFOMUHNA MOBUTHU i
PO Te, 10 He KOXKEH JIFOICHKIH TPiX BEIe 10 XBOPOOH,
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«...are € rpix, mo He Bege 10 emeptiy (1 Mo. B. 5:17).
T'ocniogs bor mependaums mytst IFOMUHU TIOCH 1HIIIE: «Y
CBITI CTpakK/IaTUMETE. Ta 6agpopiTthcs! S x 60 momonan
cBi™» (Mo. 16:32). Came 11e cBiuuTH, 10 XBOpoOa abo
IHIIIEe CTpakIaHHS B bOXKOMY JKHUTTI JIFOMWHU JA€THCS SIK
BUNPOOYBaHHS, YTBEPIKEHHS 1 BUTPUBAIICTE y BIpi,
T00TO Momyct boxkwit [3] uepe3 3miHy ab0 3MIITHEHHS ii
crocoOy OyTTs B 3eMHOMY NEpioJli )KHUTTS.

Sk moka3 ckazaHoro, 3rajaiiMo 610TiiHY PO3TOBIIb
TIPO CTAPO3aBITHOTO IpaBeHIKa MoBa, skuii OyB BipHIM
Bborogi, 3aMOXHUM 1 TITACTUBUM, ajie bor momycTus, oo
y HBOTO Bce 3a0panu. | och Komu 11e# 40I0BIK CTaB XBO-
pUM, 3TUICHHUAM 1 HEITaCHUM, BiH HE 3aCYyMHIBaBCS B
Borogi, ane ponosKyBas BipyBaTH, 3a 110 OyB BUHArO-
pomxennii (MoB. 1-42). Y Bumanky 3 HEAY UM 1 BO-
ckpecnum Jlasapem i3 Bitawuii (Mo. 11:1-44) Icyc mosic-
HUB yuHsM: «Henyra 1t He Ha cMepTh, a Ha criaBy boxy:
1100 Cun borkwii HuM nipocnasuses (Mo. 11:4). Icyc —nam
Bbor no3BonuB itomy nmomepTH, mod Bin mMir BockpecnTu
fioro i TuM mpociaBuTh bora.

Uwuraroun B HoBoMy 3aBiTi mpuTdy Mpo IyIecHE 03-
JIOPOBJICHHS CIIMOHAPOHKEHOTO (Mo. 9:1-38), nosiny-
€Mocst, Koun y4Hi 3anutanu Moro: «Yaurento, XTo 3rpi-
muB? BiH 4 0aThKH HOTO, 110 CIIIITAM BiH YPOIUBCSI?Y.
«AHI BiH HE 3TPIIVB, aHi OaTEKH HOTO0, — BIMIOBIB Icyc, — arne
m06 finam Bosxum BusBuTHCH Ha HEOMY!» (Mo, 9:2-3).
OT1xe, mpoOIeMu 31 3T0POB’SIM HE 3aBXKIU BKA3yIOTh Ha
rpix. [linTBepmKACHHSIM 3a/1eKJIapPOBAHOT HAYKOBOI TE31
€ icropis 31 Cesaroro [Tucema mpo Oararist Ta Jlazaps (JIx
16:19-31). I'onoBHui repoit mputdi 6€3 HapiKaHb Tep-
TUIsT9e 3HOCHB XBOPOOy 1 THM caMHuM OyB BiJ3Ha4e€HUI
YIOKOEHHSIM Ha JIOHI ABpaaMa ¥ YHHWK ITOCMEPTHHX
CTpakIlaHb, IKUX 3a3HaB OararTii, Mo B 3eMHOMY KHUTTI
PO3KOIITYBaB.

V ka3 npopoka €3eknina untaemo: «KistHych, K
OCh XKHBY $, — ciioBo ['ocriona bora, — g He Oaxaro cmep-
TH TpilHMKa; 6a)karo, mo0 BiH BiABEpHYBCS BiJl CBOET
TTOBEMMIHKH 1 KUB. BiIBepHITHCSI, BIABEPHITHCS BiJT BAIIOl
nuxoi moseminku!» (€3. 33: 11).

Came 11€ 1 BKa3ye Ha Te, 1110 bor 6aunTh HaIll mepecTyTl,
ajie He MparHe Hac 3a Iie TIOKapaTH, Ja€ 3MOTY TTOKasITH-
cs 1 HaBEpHYTHUCS /10 CTaHy Onaronatu i Ona’keHCTBa
OorocminkyBanHs [27]. YV cBOil NPWITIOTHIN TIPOTTOBI TN
Icyc moBTOprOBaB cioBa nmpopoka Ocii: «... S5 daxaro Mu-
nocTH, a He xepTtBu» (Oc. 6:6). Bin minkpecmoBas: « 51
MHUJIOCEP/S XOUY, a He )KepTBU. bo S mpuiliioB knukaTu
HE TpaBe/IHuX, a TpimHnx» (MT. 9:13).

‘Vce HaBeieHe BHILIE 1 1HIIIE, II0JaHe B CBATUX KHurax,
MIPOMOBHCTO TIOTBEPIIXKYE, Ko BeemoryTtHiit bor mo-
CHJTa€ JIIOMUHI BUTTPOOYBaHHA Y BUIVISAI XBOPOO, Tpare-
I, HEIIACTh, CTPaXIaHb a00 TEPIiHb, UM JOITyCKae
JIOMMHY 70 TpeoOpaskeHHs BIACHOTO TPIXOBHOTO CITO-
coOy KHUTTs 200 10 11e GLTBIIIOr0 yTBEPIKEHHS Y Bipi Ta
TIPOsIBi BIIacHO1 citaBu borogi [25].

BaxnuBo akiieHTyBaTu i Ha TOMY, 1110 KOXKHE 4yJI0,
3anucane B bi0ii, crioyaTtky moynHanocs sk mpobiaema,
i [ocronk 06epTaB Oyab-AKy IMOTaHy CHTYaIIifo Ha 100pe,
M03asIK «y JIIOICH 11e HEMOXKIIHBO, BOTOBI — BCe MOXKITH-
BO» (Mar. 19:26), a 3 moBuans Icyca csaraemo po3ymom,



View on the problem

110 Habararo Kpaime MoTpanuTH Ha Hebeca KaTiKoio, HiX
o Tekna 3mopoBuM (Mar. 18:8-9).

JloBepIIMBIIM iICTOTHAN €KCKYPC Y CyTHICTB Tpixa st
monnHau XX cTomiTTs, BBaXkaeMo 3a MOTpiOHE MoBep-
HYTHCS IO PO3MIISY OTPUMAHHX Pe3yNbTaTiB OKPECIECHOT
TEMHU OCHIKESHHS.

3Ba)karo4M Ha TPIXOBHY PEaJbHICTH CITOCOOY JKUTTS
Anama i €BY B 3eMHUX YMOBaXx, BApTO apTyMEHTYBATH i
te, o bor-Teopens Yeecity (byT. 2:16—17; 3.1-1; 3:6;
Pum. 5:19), sx munsaMiz Oters-JlronnHomro6ers, He To-
KHHYB HAIlIUX TPaponYiB HAOAWHIII, a 3aJHUIINBCS 3
HUMH, BU3HAYMB KO)KHOMY a0COJIIOTHO HOBI HACTAHOBHU
JuTs OyTTS ¥ XapuyBaHHS Yy TOTOYAaCHUX HEBITOMUX 3€M-
HUX YMOBax.

3okpema, xkiHIi ckazas: «[loMHOXY BerbME 60111 TBOT
Ta TBOIO BaTiTHICTh, B 00JIsIX OyeIt HapOHKyBaTH TITCi»
(byT. 3:16), Toxi K AamMOBI, IKHI IOCTyXaB JPYKUHY
1 T03BOJIUB 3BECTH cebe 3 boxkoro muIsxy, 3amoBiB: «...
MIPOKJIISATA 3eMJIs depes Tee. ... Y TKKIM TPyl )KUBH-
THMEIICS 3 HEl M0 BCl AHI )KUTTS TBOTO. ... aK IIOKHA HE
BEpHEIICS B 3eMJTI0, 00 3 Hel T B3sTui» (byT. 3:17-19).

Bupgaroun nepedir moganbIioro 3eMHOTO )KUTTS Tep-
IIKX JIIOJEH, BBAXKAEMO 3a JOILILHE BIJICTEKHUTH, SIK
cnoci6 »xuTTs Anama i €81 Ha 3eMITi B yMOBaxX MUTapCTB
1 rooy BIUITMHYB Ha iXHi mopo3yminHs 3 ['ocriogom bo-
TOM 1 ITPOIICHHS 32 TPIXH.

I3 noctymHux iHbOpMAIITHIX HAYKOBO-TIITEPaTypPHUX
1 TyXOBHUX JKEPET J0BiTyeEMOCS, 10, BUCITYXaBIITH Ha-
ctanoBu bnaroro i JIronquromMo6HOTO OTIN HA TOANbIIE
3eMHe JXXUATTA, Afgam 1 €Ba Ha HEoOpOoOIeHiH 3emMiTi 3po-
6unu co0i HameT nepen 6pamoto Paro, mpote nepedyBa-
JW y pUJIaHHI # y BENHKii ckopOOTi, 60 KanKyBaiH 3a
pesunenmiero ExeMchKkoro camy, 3BiIKH iX BUTHAIM, 1 ...
0 CEMH JHSX 36MHOTO OyTTS «...0ysH TOJIOIHI i ITyKa-
nu mochk noictuy (Ku. Ax. 1.1;1.2). 3a nmux oOcTaBuH
AgaM, CXWJIMBIIA OOIMYYS IO 3€MJTi, CYMYBAB 1 TUTAKAB,
60 He Oyno 110 icTh. 3HECHIIeH]I BEIIMKUM TOJIOJIOM TIep-
Il JIIOAW yce-Taku 310panuch i3 3aIuImKoM (Di3uIHmX
CHJT, BCTAJIH 3 36MJTI 1 TN IIIYKaTH 1KY, 0 JTO3BOJIH-
70 6 M xutH, o6 He pornacty (Ku. Ax. 1 €s. I-110).

3HAYYIINM Y IIHOMY € T€, III0 B PO3YMOBIH HisIIBHOCTH
€81 1 Anama, KOJIF BOHH KHITH 0e3TypOOTHUM, O6e3rpim-
HUM, CIIOKIHHWUM, PO3MIPEHUM 1 AYXOBHHUM XKUTTSIM Y
EnemcbpkoMy cafy, MPOKHWHYIOCS CIOKYCIMBE TiJIeCHE
Oa)kaHHS — SIK JIIONCHKHUN 1HTEpEC: «...100 CTaTH TAKUM
sk bor, o 3H2€ 100poO 1 3710%» (byT. 3,5), TOAI AK Ha 3eM-
JIi TiIeCHE MparHeHHs Yyepe3 HEeBJIAIITOBAHICT KHUTTS 1
Opak i HaOy710 HOBOTO 3MICTY: «...MaTH TaKe >KUTTS,
gk panime» (Ku. An. 2.2).

VYTiM, moganpine nepeOyBaHHS MEPIINX JOAeH Ha
3eMJIi B TOHEBIPSHHSX 3a BiICYyTHOCTH TKi CTPHYHUHMIIO-
csl B pO3yMOBOMY PO3BUTKY Anama i €BH J0 mepexony
710 IHTEJEKTYaIbHOTO PO3BUTKY — BMIHHS OIIIHIOBATH,
MOPIBHIOBATH, Ji3HABATHCS, y3araJIbHIOBATH, POOUTH
BHCHOBKH [33].

CripaBeiBO BU3HATH H Te, 0 AaMm, mepeOyBarodn
B TUTIECHOMY Oa)kaHHI depe3 «. .. HEMoCIyX 3'ICTH T i3
3a00poHEHOTO JepeBay [42], TOBHOIO MIpOIO 3p0O3yMiB
BJIACHUH TiepecTy Boi boxkoi it ycBimoMuB, o 6e3 bora
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CaMUM 13 BUHUKITUMH MTPOOIeMaMH B 0COONCTOMY KHT-
Ti Ha HEOCBOEHIH 3eMJIi BIIOPATHCS HEMOXKIIHBO, OCKITh-
KU «...MH 3000B’s13aHi CBOIM iCHYBaHHSM borosi, 3a
nof06010 SIxoro Oynmu crBopeni» (byt. 1:27). I came Ta-
KW pO3yMOBO-/IYIIIEBHUI CTaH CIIOHYKaB AJamMa OXKH-
BuTH Bipy B Bora uepes Moro npomucen [40], unm i
HaBEpHYB cebe it €By 3HOBY /10 00KECTBEHHOCTH, OCKLITb-
KH «...HI90ro 60 HeMae HemoxiuBoro B boray (JIk. 1:37).

Taxuit MopanpHUil 371aM Y CBiTOMOCTH AlaMa IIpHBiB
TIEPIITUX JIIOAEH /10 3pO3yMiHHS CyTHOCTH BJIACHOTO TPi-
XOMaAiHHS — «3TPIIIWIN MTPOTH €quHOTO bora Ta mepen
Huwm 3110 Bunaummy (Ilc. 50). Sk Hacaigok, y TpinmTHALi
€BU 3’gBHUIIACS YCBIJOMJIEHA TOJIOCHA MONMTBa 110 [0-
criona bora: «...momunyit mene, I'ocrionu, TBopue miii!
3apamu meHe Axam Tak cTpaxaae!» [41].

Bomnowac «...Anam BcTas, ...1 XOOWIA BOHH i OITy-
KaJli Ta TyKaJH IIe JIeB’ ATk THIB IO BCIH TiH 3eMii. A
BTIM, HE 3HAUTIIOBIIH TaKoi ki, 110 Oyira 6 Ha cMak TUI0-
JlaMu JepeBa, sike 0yiro y Paro, okpimM KpOTIHBH Ta MOIHO-
BOI TpaBH, a 3HAUIITOBIIH 1KY JIAIIE TSI TBAPHH» [52].
Togmi x rpinrHa €Ba BUCIOBHIIA CBOE HEBIOBOJICHHS Aa-
MOBi: «bor cTBopuB 11€, 00 AWKI 3Bipi 70OyBaIN COOI
Ky; anme Hama Tka Oyia Ti€lo, SKOIO KUBYTH aHTEIID)
(Ku. An. 4.2). Anam yTaMHuB, 110 «...II€ € CIIPABEIITUBO
1 TPaBUIIBHO, 1110 OOMHUBAEMO CITI3bMH BCE II€ TIEpE]T OUH-
Ma bora, sxuit cTBOpHB Hacy, 1 3ampOTNIOHYBaB €Bi «...
MeperTH Ha MOKYTy MPOTITOM COpoka AHIB, mo6 bor
3MUJIOCEPANBCS HAJl HAMH, a ITOTIM JIaB HaM 1Ky Kpary,
HDK y (HIMHX) TBapuvH, 00 MU HE CTalM TaKUMH, SIK
Boum» (Ku. An. 4.3).

JlomiIbHO 3rajiaTy i Mpo MO0 B )KUTTI MEPIITUX JIFO-
JieH, KO «BeJHKa CTIOKYCHHII» €Ba, MOBa)kKalouH ca-
MOOYTHICTB, PO3CY/UITMBICTh Ta BCE-TAKH JTyXOBHY TSIMY
Anama, CBIiIOMO ¥ TIEPEKOHJIMBO TIOMIPOCHIIA HOTO pO3-
TIIyMa4uTH i, O-TIEpIIIe, CyTHICTH MIOKAsTHHS, 10 YMOX-
JUBUIIO O TOKOPIHHO MEPETITHYTH i1 BIaCHI MOTIISIIN Ta
CHCTEeMY I[IHHOCTEH y pillleHHi PO BiAMOBY BiJ rpixa
(JIyx. 3:8—14; Jli. 3:19), Ta, mo-npyre, o0 i1 g9ac #oro
BHUKOHAHHS «...HE TIOKJIACTH Ha ce0e Ha/IBaKKOTO 3aB/IaH-
HJL, SIKE HE 3MO’KEMO BUKOHATH, 00 ['0CIIos He BUCITyXae
HaImwux Oyarass i BigsepHue CBOe€ JHIIE Yepe3 HEeBUKOHAH-
Hs 00imsTHOTOY [55].

Baromum y npomy hparmMeHTi 10CiKeHHS CTa€ €CT-
BO BMOTHBOBAHOTO J1aJIOTy MK HEPITHMH TPIITHUKAMHU
— €Bo10 1 AgamMoM MO0 3MICTY 1 TPUBAIOCTH TTOKYTH,
KoJi €Ba pocuTh cBoro Ilana po3moBicTr Mpo KasTTsa
1 i0TO TPUBANICTH y THSX, YCBITOMIIEHO 3asIBIISIE, 110 MAE
Oa)kaHHS «...JI0JaTH 0 1[LOro Oliblie, 00 1e 51 HaBela
Ha Bac 611y Ta crpakmanssy. [Ipu mboMy BOHA YTOUHIOE:
«...CKUTbKY TIOKasiHb Bu 3agymanu st Mene 3poouTw,
o0 s1 He HaKJIMKaia, He BUKOHABINH X, 3HOBY boxwuit
rHiB» (Ku. An. 5:3).

AnaM po3BaKIINBO 3acTepir €By: «...Tn HEe MoXxemnr
3pOOUTH CTUTBKH, CKIJIBKH $I, 2 poOM CTIJIbKH, HA IO €
cum» (Ku. An. i €8. VI) i 3BeniB mitu g0 piuku Turp,
T HATH KaMiHb 1 CTaTH HAa HBOMY Y BOJII 110 IITHIO B TIIH-
OMHI piuKN W KasTHCA YIPOIOBXK 34 NIHIB, 3aJMIIMBIIN
oMy 6 JTHIB, OCKITBKH BOHA HE OyJia CTBOpEHA Ha IMOCTHI
JIeHb, Koy bor 3aBepimB cTBOpeHHS ycix cTBOpiHb (KH.
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An. 6.1). Oxpim 11boTO, ATaM CKa3aB: «...Kpaiie MOBIU
€B0, TUTBKH Kalicsl y BOJI POTATOM TPUALSTH YOTHPHOX
ITHIB YCIM CBOIM cepIieM, 1 s 3po0iio Te caMe B pidlli
Mopnan, ax noku bor He nouye i He aacTh Ham ixix» (KH.
An. 6:1), 60 «...KOJTH TH MOJHIICS, ...0epekucs, Moo
3BYK HE BHXOJIMB 13 TBOIX yCT, 00 MM HETiJHI BIAKPUTH
cBOi ycTa, 00 Hallll yCTa HEYHCTi, TOMY 10 MU TIOPYIIIH-
JIW 3aIOBIIi, IO CTOCYIOTHCS 1XKi [1100 icTH 3 AepeBa] B
Pato, sixy bor 3a0oponuB Ham. | T OCTiH y BOMI piuKu
TPUALATH YOTHPH JIHI, & S TPOCTOIO COPOK JHIBY [44].

Brimioroun y KWTTS MOBYAIBHI clioBa AJlama o0
KasATTs 32 BYNHEHUH TPpiX Ha 3eMJi, €Ba Mila 10 piaku
Turp i 3poOuia Tax, sIK BiH TOpaauB. AlaM TakoX CTaB
Ha KaMiHb 10 IIMIO y BOJi piuky Mopnan, 3uaifiosmm
CM1IMBICTH IPOBECTH COPOK JTHIB y TIOCT1 i MOJIUTBI, «. ..
mo6 l'ocrmons bor 3mmTyBaBcst Hag HAaMH Ta J1aB HAM
xy» (K. Axi €.VI).

3HAYYIIIM y IIbOMY € ¥ Te, Komu AiaM, TIIHOOKO po3y-
MIIOYH TPUKPICTH TPIXOTIaAiHHA 1 TepeOyBarovr Ha TyXOB-
HOMY HUIAXY NOpATYHKY niepen ['ocriogom borom — kasr-
Ti, IPUMHOXXHB OCTAaHHE, 3 TIPKUMH CIIH03aMH MTOTIPOCHB
Boxy MopaaHchKy 3i6paTi HaBKOJIO HBOTO BCIX BOIOI-
JIAaBHUX 1CTOT, 1100 BOHHW, OTOYMBIIH HOTO, CYMYBAJIH 3
HUM pa3oM Ta BOOJIiBau He 3a cebe, a 3a HhOTO, aJKe
He BOHHM 3TPIIINJIN, a BiH. | Biipa3y Bci )KUBI iCTOTH TIpH-
WIIUIM ¥ OTOYMJIM MOro, 1 3 Ti€l roAMHU BOJA flopnaHy
3aBMepa, i 11 Tedid 3ynuHunacs. Tiei MUTi, KO BO/Ia B
Wopnani crpuMana cBiif moTik, Afam migHic BIacHHi
rosoc g0 bora, 3MiHUBIIH HOTO TOH IIICTH Pa3iB, KU
CTaB rOJI0COM yCiX aHTeNiB y BCi wacu [53].

Xoua Anam, Ha mpoTuBary €Bi, gKa BAPyTe CIIOKYCH-
yacst Ha iectuBi cioBa nusBona (Kua. Ax. 8.3-11.1), Bin-
OyB 110 KIHIISL TIOKYTY, IPOCTOSBILHN MOCIILIb COPOK JIHIB
y Boni Mopmany (Ka. An. 17.3), Boau 3 €Boro 1 qami Oymm
BHUTHAHIIMH 3 Paro 1 romomauMuy Ha 3eMITi, epeOyBamu
B Ty31 i CKOpOOTi, TOOMBANHCS ¥ Oe3MepepBHO MOJIUTOB-
HO Omaranu bora: «3MmiTyiicst Hax CBOIM CTBOPIHHSIMY,
«l'ocrionn TBopue, mo3BONE HaM icTi» [52].

[mboko po3aymMyroun Haa THM, YOMY ITiTHECEHi J10
Bcesummroro I'ocriona monmutsu [9, 14] 1 xaarts [16,
20, 49] 3 mokyTo10 [2] TOKH 110 HE YMOKIUBHIN OTPH-
MaTH TIPOIIEHHS Ta CIaciHHs Bix bora Ha 3emii, Anam
3p03yMiB, HACKIIBKA BOHH ypa)keH1 TPiXoM, 3JI0M 1 Bia-
JIOI0 TPIIIHUX SHTOMIB SK Yepe3 MepIle IpixonaaiHHas,
Tak 1 apyrwii rpix €su y piuni Turp (Ku. Ax. I; Ku. €.
IX—XI), yHacmigok goro iMm Opakye ayxoBHOCTH. Bom-
HOYac BiH yTSIMMB, IO /0 Bipu B bora moTtpiOHi mmie i
Jlia, OCKIJIBKY «...Bipa CHiBaisia 3 ...Ji1amu, 1 ...Bipa
yaocKoHanmiIacs aimammy (Sk. 2:22).

Bracue 3 nmpuBony mporo Anam 3BepHyBcs 10 bora 3
TIPOXAHHSM MIJICHIIATH TIOKasHHS 32 TPIX TTOCTY ¥ MOJIUT-
BU: «[ocnoau, nomIyu MeHi naxoiii, 1100 Tool kaauTuy
[42]. OTpumasmu Big bora apomarudsi cmonn — imiam,
JiBaH i JamaH, AnaM 1ie OUTBIe O)KUBHB TYIITY, SIKA TTiCIIS
TpiXOMaAiHHS CTajla MEPTBOIO, Ta 3 CHITLHOIO Bipoio B [ 0-
CIO/Ia TBOPHB y JFOO0BH U TEPIUITYOCTH LIHPi, pimrydi
MoJUTBH [ 0cnoy 3 KaliHHSM, YIIaHOBYIOUH MM TBOpIIS
1 JlromuHOIO0TIS, a TAaKOXK 31 CII3HUMH ITPOXaHHIMHE TIPO
MIPOIIEHHS TPiXiB 1 3aCTYMHUITBO Ha 3emii [17].
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Taxi mipkyBaHHA 1 1ii Aama 3acBiIYyIOTh TIOYaTOK
UISIXY caMOo(OpPMyBaHHS CITOCO0Y JKUTTS Yepe3 KasTTs
TPINTHOT JIIONWHU B 36MHHUX YMOBaX, 7€ B OJHOMY PAIY
MaroTh OyTH PIlIy4iCTh, MICT, MOJIUTBA Ta CIIPAaBU Ha
cnaBy bora. Yce 1e i okpecitoe MeTy MOBEPHEHHS 10
nmockonanoro boxoro odpa3y — meprmoi TronuHu B Pato,
T00TO 10 HaBepHEHHs mytiero 10 ['ocnona bora, ockinb-
Ku «...J'ocmons, bor TBiif, To paBauBuUit bor; bor BipHuii,
1110 IOTPUMYE COIO3 i TACKY. .., 110 MOT0 MoGIATh i MHIb-
HYIOTb 3amoBizi Moro, a ToMy, XT0 HeHaBHIHUTH Horo,
BiIUIauye€, ryomnsan Moro; He 3BOJIKae CyNpoTH TOTO,
xT0 Mloro HeHaBUINTH, a BiAruiauye HezabapHO» (BT.
7:9-10).

HaykoBuii morisi Ha eTUMOIIOTIIO CJIOBA TIOKASTHHSD)
(maBHBOTD. peTAVOLO. — «XKalb (depe3 Te, IO CTaIoCs),
KasATTs», «3MiHA TyMOK» ) TIEPEKOHJINBO 3aCBIAUY€E YCBi-
JIOMJICHHS HaIlTUMU TpalypamMu — A1aMmoM i €BOTO CBO-
ix TpixiB mepen borom, paankaibHUIN TIEpPeTIIs/L OIS IIB
1 3MiHH po3yMy, 10 Jlae cBixe OadenHs bora, cebe i
CBITY [28], a TakoX CMOHYKa€ Ha MOBEPHEHHS JIIOO0BU
o ﬁora Ta mupe O0akaHHS BUKOHYBAaTH Horo 3amoBial
(1 Ho. 5:3), mo # choromHI apXiaKTyadbHO B TyXOBHOMY
CTaHl XpPUCTUSHCHKOTO CBITY.

3BijacH KasTTSA / CIIOBIAb — L€ 3MiHAa MUCJIEHHS, 1110
MOKa3y€e PI3KUi MOBOPOT y CIIOCOO1 JKUTTS JIFOAUHHU UU
oKpemoro ioro acriekty Ha 180 rpamycis, 100 OyTH Bijib-
HOIO BiJl 3BUYOK y BIIACHOMY JKHTTI, SIKi TaHBOWIH 11 Iy~
XOBHHH CcTaH niepesl borom i 3aBmaBany 000 SIK i, TaK
1 11 OTOYECHHIO.

OKpiM IIbOTO, 3TiTHO 3 KaHOHAMU bi0uTii, «...XpUCTH-
STHCBKE TIOKasIHHS — I1€ TIPOIIEC, 10 TPUBAE IIiJIe KUTTS
1 BKJITIOUA€E MIUPE W YCBIAOMIICHE «IIEPCOCMUCIICHHS
cTaBJIeHHS 70 rpixa Ta bora: kasarts mepen borom, Bif-
BEpPHEHHS BiJ Tpixa i MOBEpHEHHS 10 OOTOHAIEKHOTO
cnocoOy XuTTA [49], 10 € «Ta{HCTBOM, Y SIKOMY XpUCTH-
STHUH, SIKFH BiJIBEPTO BH3HAE CBOI Tpixu mepen borom,
BUSIBJISIE TBEP/LY BOJIO MOKAATUCS M OTPUMYE BIIITYIIEH-
HS TPIXiB BUIUMO BiJ CBAIIECHHUKA, 2 HEBHIUMO — BiJ
Camoro I'ocriona namoro Icyca Xpucta» [11]: «... Sk He
MTOKAETECh, yCi 3arnHeTe Tak camo» (JIk. 13:5).

YV bi6nii iHKOIN BKHUBAIOTHCSI CHHOHIMH CJIOBA «TI0-
KasHHS — «BIIBEPHITHCS», «ITOBEpHITHC». Tak, y Kan-
31 mpopoka €pemii ckazaHo: «BigBepHIThCS JTHUIICHB
KO>KHHH BiJ] CBO€1 JINXO1 TOPOTH I JINXMX CBOIX YUHHKIB. . .)»
(E€p. 25:5), Tomi sk TIPOPOK 3axapisi, IEPEIAIOTH CIOBO
Bboxe, moButh: «IloBepHiThest 10 Mene, — ciioBo ['ocmio-
Jla CHJI, — 1 1 TOBEPHYCH J0 BaC — TOBOPHUTH [ 0ctios crim»
(3ax. 1:3).

[lepenecenHs BueproBe HayKOBOTO IIOMHCITY B ITbOMY
JIOCITIDKEHHI 0 CITOCO0Y KUTTS 1 XapuyBaHHS HaIIHX
npanrypiB — Anama it €81 Ha TOYaTKy IXHHOTO 36MHOTO
KHUTTS, YMOXKIIMBITIOE OKPECIIUTH TXHIHM IUISIX yepe3 To-
KastHHSI 10 TTIOpo3yMiHHs 3 borom JIromuHom0011eM, TOO-
TO Y BilHAIIEHHI MTPSIMOT MTPOTMOPIIITHOCTH B TiJIi JTFOIH-
HU TIOMDXK MaTepisUTbHUM 1 JYXOBHUM, IIIO IO BIIOAOOHU
Tocriony bory (Mo. 8:29).

Baromuwm y mmeomy € Te, ko AnmaM i €Ba miciss Mu-
TapCTB, TOJIOYBAHHS 1 TOKAsTHHS Ha 3€MJT1 TOTOIINCS
3 borom Ha xapuyBaHHS TEPHOBUMH IUIOJAMH, 11O U



View on the problem

CIIYTY€E CBITYEHHSM TOTO, IO «...TIOJHOBI POCITUHN
3aMiHIIN AaMoBi 1 €B1 MOYaTKOBUH (PYKTOBO-pOC-
JIMHHAW PAaIlioH, KW BOHU Mayid B Paro. A mme x «...
yCinsika TpaBa, 1[0 pO3CiBa€ HACIHHS MO BCIH 3eMIT»
(byt. 1:29), cipuunHnna MoSBY B POCIMHHOMY CBITI
Oyp’sIHIB — KOJIOYNX 1 OTPYHHUX pocnuH [32], Toxi i
YacTHWHA TBAPHH, SIKi CTAJNM CTOXXMBATH Ili POCIUHU,
cTanu xmwkakamu [47].

Hogy ictiBuy nmpogizito (byT. 3:18,19), 3rigno 3 gep-
roBoro boxkoro HacTaHoBoro as Anama i €Bu Ta IXHIX
HaIaaKiB Ha 3emi1i [39], BapTo po3IiHIOBATH SIK 30aTaH-
COBaHE Xap4dyBaHHS 32 YMOBH 3HAUYHOI PyXOBOi aKTHB-
HOCTH, SIK€ BKJIFOYAJIO JIUIIIE TPOIYKTH POCIMHHOTO TIO-
XOJKEHHS, 1 CITiJ] TPaKTyBaTH SIK Apyry [ ocronHio Moens
XapuyBaHHS IS JTIOTUHH.

IIpensiuawmii [ocoar bor, mobaunsmy HapemTi cep-
JICUHI Ta MUPi KasgTTsI Agama i €8, 0COOIMBO TIICT, MO-
JUTBH Ta KaJiHHSA Ha claBy boXy — sIK TOBEpHEHHS 710
JYXOBHOCTH Yy CTIOCO01 )KUTTS, BUSBUB MIJIOCEPS 1 TIO-
ClIaB J10 HUX apXaHresa Muxaina ta mpopoka Moina, siki
TaKOX 13 aHTeJIaMH MOJIIITHACS 32 TOOPOOYT MEepITNX JIto-
neit Ha 3emui (K. An. 20.1b).

Apxanren Muxain nepenas Big [ocriona bora pisne
HAaCIHHS Ta ITOKa3aB ATaMOBI, SIK TPAITIOBATH i 00po0IIs-
TH 3eMITIO, III00 MaTH IO/, IKUMH O XapuyBancsl BOHU
Ta Bci HacTymHi mokominms [48], a mpopok Moi, 3a Be-
nirasM [ocriona bora, B3sSB chkoMmy gactury Paro i Bigmas
Anamosi Ta €8i B kopuctyBanus (Ku. Ax. 1 €8. XXII).

VYeemunoctusuii ['ocions bor He nmummMB Ha caMoOTI
BJIACHE JIIOJICBKE TBOPIHHI — Anama i €By i 10 Xxap4o-
BOTO pallioHy TEPHOBUMH ILIOJAMH JIO/IaB IMIIEHUIIO,
MeJ, MacJyo, 1 iTh BOHM Ta i HacuTwmcs [3].

Oxpim 1poro, braruii i JIlromuromoo6ens ['ocoss 3ro-
JIOM BHCJIaB Ha 3eMIIIO i3 Paio ycro ckoTuHy Ta 3BIPIB i
BimaB AaMoBi, Toai K popok Moin HakazaB Amamo-
Bi BIZJOKpEMUTH Xy100y Ta BC1 BUAM JIETIOUNX, TUTa3yHIB
1 TBApWH U JaTH HalMeHyBaHHS. ATaM MTONUTHB TBAPHH
Ha JIUKUX 1 JTOMAIHIX 1 JaB iM yCiM HallMEHYBaHHSI Ta
BCHOMY TOMY, YAM BOHH YKUBHUTUMYThCA [31].

Came y HE paiiCbKOMY XKUTTi, BUPYIIUBIIN Ha CXif
3emuti, Agam i €Ba caMOCTIHHO CTalld HAJIAroKyBali
BJIACHHUN TOOYT, (POPMYIOUH MPH IIOMY HOBHH CIIOCIO
KUTTS, J1€ THKKOIO Mparieto J00yBain Xapdi poCInHHO-
TO TIOXOPKEHHS, M JKOPUBIIY BIACHY BOJIIO Oe310raH-
HOMY BUKOHaHHIO boX#MX HacTaHOB y IIbOMY Ta 3 TIOBE-
nigHs bora 3acmyBamm cim’io [30], 1 €Ba Hapoauia
nitei — cepen sikux Kain, Asens 1 Cud (byrt. 4:1-2, 25).

Brinenns y cmocib ciMeHOTO KUTTS ATaMOM Yepro-
BoI I'0CIIOAHBOT HACTAHOBH: «... HABYAMTE CBOIX JITEH,
11O BC1 JIFOIM ITOBCIOAM ITOBHHHI ITOKASTUCS, IHAKIIIC BOHH
HISIK HE 3MOXKYTh ycranakysatu LlapctBo boxe, 00 Himo
HEYHcTe He MOXKe nepebysaru TaMm abo nepebysartu B
Horo npucytnoctn» (Moii. 6:57) ymoxnusiroe B XXI
CTOJIITTI Yepe3 CiM 10 TIEPIIHX JIFOEH 3p03yMiTH BaXKIIU-
BICTb CBiTUCHHS BipH Ta Ha/ii Ha bora B TOBCSAKICHHOMY
i 3araJlbHOMY JTyXOBHOMY U TiJIECHOMY cItoco0i icHy-
BaHHS JIFOAWHYU Ha 3€MIII.

Oxpim ychOTO BHKJIQAy pe3yibTaTiB y il HayKOBii
mparli, MocTae PUTOPUYHE 3aMUTAHHS: UM CKaCOBYBaB
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Bceemunoctuswii ['ocrons HacTaHOBY OOYTY 1icTBa A7
TIePIINX JIFONEH, Ti, 110 Oynu B Paro?

VY oMy BUIIAAKY Tpeba po3yMiTH, IO 3 OTIIAIY Ha
HOB1 YMOBH TIPO’KUBAHHS Ta Xap4ayBaHHS boxxux monei
Ha 3emu1i l'ocrions bor He ckacyBaB gane im y Enemcrko-
MYy CaJTy, OCKUTBKH «...KOJIH O ke TOW MmepIurii 3aBiT OyB
0e3MoTaHHUIY M1 HOBUX YMOB OyTTS Ha 3eMJIi HAITUX
MpantypiB, «...TO HE OyJI0 O MICIS TSI IPYTOTO». «A
KOJIM Kayke «HOBHI», TO 00’SIBIIA€ TEPIINA cTapuM. A
110 TIepeaBHEHE 1 3acTapiie — Te OMIM3bKO 3aHUKHCHHSDY
(E€mp. 8:7,13).

BucnoBku. bor ctBopus Anama i €By — IepImx Jiro-
Jlelt Ta iXHIX HaImamkiB 3a o6pa3oM i mogo6oro boxkoro,
9UM 1 3aCB1IUMB, IO JIOAWHA PO3YyMHA, IpeMypa, 0e3-
CMepTHa, BOJIOTi€ BUTHHOIO BOJICIO, Ta HAZIIIHB 11 TBOSKOIO
00KeCTBEHHOIO TIPHPOJIOI0: BHYTPILITHIM CTAHOM — TyIIICIO
Ta 30BHIITHIM — TiJIOM / MaTepisTbHAM, IO SK IIUTICHE
€CTBO TBOPHUTH €IMHY TapMOHiiTHY O0)keCcTBEHHO-IILTiC-
HICHY CUCTEMY CaMoi JIIOAWHU.

Uepes rpixonaninasg €Bu i Anama B Pato ixHiit cioci6
JKUTTS 3a3HAaB ICTOTHUX €BOIIOIINHHUX 3MIH.

Bor-TBopenp mepeiHakmuB A HAIIUX MPapOIUdiB
MICIIe POKUBAHHS Ta JOBKIJUISA, TPUPIKIIN MEPIIHAX JIFO-
Jled Ha TSOKKY (DI3UYHY MpaIfio — IopaTy HeoOpooiIeHy
3€MJTIO Ta TIPOIOBKYBATH il IFOACHKHA. [ 0cTions 3MiHNB
ixHi MaHepH OyTTS i XapaKTep XapayBaHHsI, IEpeiHAKIINB
(pYKTOBO-POCIMHHUH pallioH, sIkuii BOHK Mayu B Paro,
Ha HOBI ICTIBHI pOCIHHHI MTPOIYKTH: TEPHOBI IITOH, Oy-
JISIKW, KPOTIMBY, TIOJIBOBI TPaBH, XJI1i0, a 3r010M JT0J1aB 710
[[FOTO MIIEHHIIIO, MEl, Macilo, IO JOPEYHO PO3YMITH SIK
Ipyry boxxy Mozmens 3M0poBOTO CIOCO0yY KUTTS U Xap-
qyBaHHS U1 fonuHu. BigOymnocs nepedopmaryBaHHs y
HaIIMX TpanIypiB Ta HACTYITHUX TTOKOJIIHb JIFOICTBA CYT-
HOCTH b0OXOT IPpUPOTH JTFOAMHMY BiJl TOBHOT TYXOBHOCTH
B EnmeMi y CBIT Tija TIOMUHU-CTIIOKUBAYA HA 3€MJTi, IUM
TpilllHA JIFOMUHA OTpUMasia Bixl bora 3maTHICTh 10 Hala-
TO/PKEHHSI KOPUTYBAJIBHOTO B32€EMO3B’ SI3KY MiXK TyXOBHUM
1 MaTepisuTbHUM / TUTECHUM CBITOM, 3aBISIKH KasTTIO 32
rpixu iepen ['ocriomoM-JIromuHOMI001IEM Yepe3 MOJIUTBY,
TICT, CIIOBiJb, TOKYTY, CMUPEHHS 1 Bipy B [ ocriona bora
Ta KUTTS BIUHE.

JBi Tcsdi pokiB Tomy bor-TBopens mocnas Ha 3eMITIO
cBoro €anHoponaHoro Cuna — Icyca Xpucra, skuii Tpu
3 TTOJIOBUHOIO POKH TIPOIIOBITyBaB 1 HABYAB JIIONCH, K
Tpeba KUTH, aKIIEHTYIOYHN Ha BHYTPIIIHEOMY CTaHi 00-
YKECTBEHHOT IPUPOIN JTIONUHU — AYIi: «...A TI0 JacTh
JIONMHA B3aMiH 32 YTy CBOIO?», TOMI SIK TUTY JIOMUHU
BiJIBOJTUB JIPYTOPSAIHY POJIb: «SIKa K KOPUCTH JIONWHI,
110 37100y/Ie BBECH CBIT, aJIe AYIITy CBOIO 3aHAMMACTUTH?»
(Mar. 16:26). Y npomy # HoJsTac CyTh 36MHOTO KHUTTS
0c06:11BOTO Or0 TBOPIHHS — IFOAMHM, 1106 BU3BOITHTH
ii Bi paOcTBa rpixa, XBOPOOH Ta CMEPTH.

QdaranbHUM y MPAKTUYHINA 1 HAYKOBIH MEAWIHHI, a
TaKOX y cepi OXOPOHH 3710pOB’s OYB 1 € TOH (aKT, Koiu
MIATOTOBJICH] HA JOIUTUIOMHOMY Ta IiCISIUTUIOMHOMY
eTarmax Jiikapi pi3Hux (haxiB, BpaxoByIOUH PI3HOMaHITHI
CyCIIUTEHO-EKOHOMIYHI, COIIaTLHO-TTOIITHYHI TIEPiOIU B
yCTpoi KpaiHH i TpaHAi03HUH PO3BUTOK METUIHOI HAYKH
Ta MPaKTHUKH, K JIKyBaJIX, TaK 1 JIKYIOTh XBOPOOH, 10
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BUHUKAIOTh YHACITIIOK TOPYIIEHHS SIK TPUPOJAHUX 3aK0-
HIB, TaK 1 3aKOHIB boxkux, uime ¢i3udHe Tij0 JIONUHU.
BoHU HEXTYIOTh IpU LIBOMY 11 AYXOBHOIO CKJIaJ0BOIO, HE
HaJar0Th 3HAYCHHS Ta HE PO3yMIfOTh 3MicTy boxkoro cio-
Ba, IO «...JKap, ...icHye 3 [0CTIOAHRO{ yCTAaHOBH: Bif
YceBUITHROTO — 3MaTHICTE Jikaps...» (Cup. 38:1,2). [ 1e
ko HaBiTh KoHctutynis Yikpainu (1996) Bu3Hae icHy-
panHs Bora i Moro 3BEPXHICTh HAJI yCiMa JTIONbMH B HO-
Bili He3aJIeXKHIM IeMOKpAaTHIHIN KpaiHi, 1 Maibke 80,0 %
YKpaiHIliB BBKAIOTh ce0e MpaBOCIaBHUMHU.

I3 i€l mprauHY iKapi, Haxawau MpodiTaKTHIHO-Ii-
SITHOCTUYHI Ta JIIKyBaIbHO-pead T TaiitHi MeIUIHI T10-

CIIyTH, HE HaBYECHI i HE BMIIOTh POBOAUTH (HaXxOBY KO-
PEKITIIO CIIOCcO0y KUTTS XBOPOI JIFOAMHU B KOHTEKCTI ii
JyXOBHOTO CTaHy, II[0 YMOXJIMBHJIO O BU3HAYUTH Ipa-
BUJIBHY MTPONOPIIIHHICTE y CTaHi i 310pOB’ sl TOMIXK BHY-
TPITITHBOO 1 30BHINITHHOI0 b0OXKOTO TIPHPOI0F0 XBOPOTO Ta
3HAYHO BIUTMHYTH Ha 30UTBIIIEHHS METUIHOT, EKOHOMIY-
HOI Ta COIISUIbHOI €()eKTUBHOCTH HAAAHHS MEIUYHOI
JIOTIOMOTH, TI03asIK «...Icyc XpucToc — mopora, i mpaBaa,
i surray (Mo. 14:6), it cTaTn IyXOBHO GaraTiiuMy B
3eMHOMY >KHTTI.
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View on the problem

bosxkecTBeHHa NpHpoaa JIIOAMHU Ta KOHUENT Ii criocody OyTTs
MiK TiJIECHMM i TyXOBHUM

B. B. Pynenn

Beryn. AkcioMOI0 B IyXOBHOMY JKUTTI BipsiH OyJH i € HasBHICTb 00XKECTBEHHOT MIPUPOAN y CTBOpeHHI borom
Anama i €Bu Ta IXHBOTO OYTTS SIK y Paro, Tak 1 micis rpixonaninis Ha HeoOpoOIeHii 3emiti. YCBiJOMIIEHHSI CyTHOC-
TH I[OTO O0XKeCTBEHHOTO B JtonH1 y XXI cTomiTTi, a Takok HaiaHOi BoroM i MOKITMBOCTH KOPUTYBATH Ty XOBHUIHA
CTaH y yaci ii rpixa Ta nmoKasHHsI 3aBJSIKH IEBHUM MOPaJILHUM, (i3UYHUM 1 G10JIOTIYHHM HerapasiaM y BIaCHOMY
OyTTi IOpEYHO PO3MIIAJATH, B TOMY YHCHI i JiKapsM, MOPs i3 TIIECHUM, SK €MHY TapMOHIIHY 00)KeCTBEHHO-1Ii-
JICHY CUCTEMY JIFOJMHH, YMM 1 Ma€ coOi JII0IMHA B 3€MHOMY >KUTTI TIPOKIIACTHU JIOPOTY B JKUTTS BiUHE.

Mera. /lexnapyBaTu HayKoBe YCBIJOMJIEHHS booT prpou y TBOPIHHI JTIOJUHM Ta KOHIENTY ii crioco0y KUTTS
B 3€MHOMY TEPioJli MK TUISCHUM 1 JIyXOBHUM (3TiJHO 31 CBIIYCHHSIMHU PO €CTBO borom Anama i €Bu, XUTTS U
XapuyBaHHS MEPIIUX JFOJCH Ha 3eMJI1 B TEPi0J1 BiJl TPIXOMAIHHS 1 10 HAPO/HKEHHS Y HUX JITEH).

Marepisisin i MeTonu. BukoHaHo emieMiosioriuHe oHOMOMEHTHE, CYIliibHe mpocmimkenns Crsatoro [Tucema
Ta JOCTYIHHX arokpudiB i ncepnoenirpadis Craporo 3aBiTy 3 BUKOPUCTAHHSIM HU3KH HAYKOBUX €ITiIEMiONIOTIYHIX
Ta ICTOPUYHUX METOMIB JOCIIKEHHS 3 ypaXyBaHHIM NPUHIIMITIIB CHCTEMHOCTH.

PesyabTaTu. Koncrarosano, o crBopeHa borom 3a 06pa3zoM 1 Bi1acHO0 1oio00r0 po3yMHa, peMyipa, 0e3cMepTHa,
3 BUIBHOIO BOJICIO Ta MOJIBIIHOIO 00KECTBEHHOIO TPUPOJIOIO: BHYTPILITHIM CTaHOM — Jly1ero Ta 30BHIIHIM — TIJIOM
/ MaTepisUTEHUM JIOJHA SIBUJIA COOO0 €IUHY FapMOHII/IHy 60)KeCTBeHHy CHCTEMY JUist ICHYBaHHS.

JoBeneHo, mo Ko rpix €Bu 1 AjamMa CpUYMHUB BiJOBIIHI 3MIHHM y HITICHOCTH SIK TXHBOTO €CTBA, TaK i
HACTYITHUX TMOKOJiHb, BiIOYJI0Cs TiepedopMaTyBaHHsl CyTHOCTH bokoi mpupoau JTFOIWHH BiJ TIOBHOI AYXOBHOCTH
B EfleMi y CBIT TiNa JIFOIMHU-CIIOKKUBAaYa HA 3eMJI1.

3’s5cOBaHO, L0 YCBIIOMJICHE PO3YMIHHS CYTHOCTH TIpixa Ta MOKasHHA mepel ['ocrnogom depe3 MOJIHUTBY, TICT,
CIIOBIJ1b, IOKYTY, CMUpPEHHs i Bipy B ['ocrioa bora Ta >KUTTs BidHE yMOXKIMBITIOE JTFOAMHI X XI CTOITTSI CKOPUTYBaTH
BJIACHMIA I'PIXOBHUHN CHOCIO XUTTS Y 01K BHYTPIIIHBOT 00KECTBEHHOI IPUPOIU — Ay, 10 0YJI0, € 1 0yne boxoro
CYTTIO OYTTsI JTJFOMHY — BU3BOJIUTH ii BiJl paOCTBa Tpixa, XBOPOOU Ta CMEPTH.

ApryMeHTOBaHO, 0 (aTalbHUM Yy TIPAKTHYHIHA 1 HAYKOBi MEAMIIMHI, a TAKOXK y chepi OXOPOHH 3/10pOB’si OYB
1 € TOH (akT, MO SK JIKYBaIH, TaK 1 JIKYIOTh JInIe (i3U9YHE TLIO JIOAWHU Ta HEXTYIOTh IPH LIOMY 11 yXOBHUM
CKJIQJIHUKOM, HE Ha/Ial0Y 3HAUCHHS HAsIBHIHM €JJMHIA rapMOHIHIN 00KECTBEHHO-LILTICHIM CUCTEMI JIFOJIUHH Ta HE
po3yMitouu 3micTy boxoro cjoBa, mo «...Jikap, ...icHye 3 ['0croHbo1 ycTaHOBU: Bijl BCeBUITHBOTO — 3/IaTHICTh
nikaps...» (Cup. 38:1,2), i ne xomu B npeam6yii Koncrutyuii Yipaiau (1996) Busnauo icayBanns Bora i Horo
3BEPXHICTh HaJ yciMma JiroapMu 1 Maiibke 80,0 % ykpalHIliB eK3UCTCHIIIOIOTH ce0e 3 MPaBOCIaB’ sIM.

BucHoBku. Pe3ynbratu IoCiiKeHHS TOTBEP/PKYIOTh €BOIOLIHHII NUIIX CTBOpeHoro borowm, 3 1yxoBHOMO i
TIJIECHOFO TIPUPOJIOO, €CTBA JIFOIUHH, & TAKOXK CITYTYIOTh CBITYEHHSIM CIIPOMOYKHOCTH CaMOT JTFOIFHH JI0 TiepeopMaTyBaHHsI
cytHocTH Boxkoi mpupo v JIFOAMHY Bij TOBHOT AyXOBHOCTH B EjleMi y CBIT Tisa JTFOIMHH-CITOKMBAYa Ha 3MJTi TTICIIS
rpiXOmajiHHs.

MoOTHBOBAaHMM Y Mili HAYKOBIH Tpalli € i Te, M0 YCBIJJOMJICHHSI CyTHOCTH TpiXa YMOXIIUBIIIOE JIFOJUHI Yepe3
MOKastHHS 1iepe]] [ 0crojoM — MOJIMTBY, MICT, CIIOBi/Ib, TIOKYTY, CMUpeHHS | Bipy B ['ocriona bora ta sxuTTs BidHe
CKOPHTYBATH BIACHUH TPIXOBHUH CIOCIO KUTTS Yy OIK BHYTPIIIHBOI 00)KECTBEHHOI MPUPOAM — JyIIi, 0 OYJI0, € 1
Oyne boxoto KBiHTECeHIIi€t0 AJist OyTTS JIFOAMHU — BU3BOJIMTH i BiJf paOCTBa rpixa, XBOPOOH Ta CMEPTH.

Kurouosi ciioBa: bor, Anawm i €Ba, nroanHa, 00’KecTBEHHA PUPOJIA, Iylna i Tino, rpix, boxi HacTaHOBH, ICTiBHI
MPOAYKTH, KasTTs, Ipyra MOJEIb, CIIOCIO KUTTS, )KUTTS BiuHe, KoHcTHTYLIsS YKpaiHu, MeIuuHa TPAKTHKA.

The Divine Nature of Human and the Concept of the Way of Being Between
Physical and Spiritual

V. Ruden’

Introduction. An axiom in the spiritual life of believers was and remains the presence of a divine nature in God's
creation of Adam and Eve and their existence both in Paradise and after the fall on uncultivated earth.

Awareness of the essence of this divine in humans in the 21st century, as well as the opportunity given by God
to correct spiritual state at the time of sin and repentance due to certain moral, physical and biological troubles in
his being, should be considered, including by doctors, along with the physical, as a single harmonious divine and
holistic system of man, with which a person must pave the way to eternal life in earthly life.
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The aim of the study. Scientific awareness of God's nature in the creation of humans and the concept of way of
life in the earthly period between the physical and spiritual (according to the evidence about the existence of God
of Adam and Eve and the life and nutrition of the first people on earth, in the period from the fall to the birth of their
children).

Materials and methods. An epidemiological one-time, continuous study of the Holy Scriptures and available
apocrypha and pseudo-epigraphs of the Old Testament was carried out using several scientific epidemiological and
historical research methods, taking into account the principles of systematicity.

Results. It has been established that intelligent, wise, immortal, with free will and a dual divine nature: an internal
state — soul and external — body/material human, created by God in the image and likeness of God, was a single
harmonious divine system for existence.

It is proved when the sin of Eve and Adam brought corresponding changes in the integrity of both their being and
the following generations, due to which the essence of God's nature of man was reformatted from full spirituality
in Eden to the world of the body of a human-consumer on earth.

It is clarified when a person's conscious understanding of the essence of sin and repentance before the Lord
through prayer, fasting, confession, penance, humility and faith in the Lord God and Eternal life, allows a person
of the 21st century to correct his sinful way of life in the direction of the inner divine nature of man - the soul, what
was, is and will be on the planet earth God's essence of human existence - to free him from the slavery of sin, disease
and death.

It is argued that the fact that the existence of God and His supremacy over all people is recognized in the preamble
of the Constitution of Ukraine (1996) was and remains fatal today in practical and scientific medicine, as well as in
health care. Almost 80.0 % of Ukrainians associate themselves with Orthodoxy, and doctors both treated and during
illness only the physical body of a person and neglected, at the same time, its spiritual component, not giving
importance to the existing single harmonious divine-holistic system of a person and not understanding the meaning
of God's word, which "...the doctor, ...exists from the Lord's instructions: from God - the ability of the doctor..."
(Sir. 38:1,2).

Conclusions. The results of the study confirm the evolutionary path created by God, with the spiritual and physical
nature of the human being, and also serve as evidence of the ability of man himself to reformat the essence of God's
human nature from full spirituality in Eden to the world of the body of a human consumer on earth after the fall.
Motivated in this scientific work is the fact that awareness of the essence of sin allows the person through repentance
before the Lord - prayer, fasting, confession, penance, humility and faith in the Lord God and Eternal life, to correct
his sinful way of life in the direction of the inner divine nature of man - to the soul, what was, is and will be on the
planet earth God's quintessence for the existence of man - to free him from the slavery of sin, disease and death.

Keywords: God, Adam and Eve, human, divine nature, soul and body, sin, God's instructions, edible products,
repentance, second model, way of life, eternal life, Constitution of Ukraine, medical practice.
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Environmental Forming Health Improving Effect
of Tree and Shrub Vegetation as a Sanogenic

Factor on Air

Introduction. Currently climate changes — its warm-
ing, extremes of temperature, humidity, and air compo-
sition — has become of particular importance for human
health. The ability of living organisms, in particular,
human beings, to adapt to a changed environment de-
pends on these factors [6, 14]. One of the principles of
the Rio de Janeiro Declaration on Environment and
Development provides that "...every person has the right
to a healthy and productive life in harmony with na-
ture...". The risks of excessive heat, dryness, air humid-
ity and its pollution are of particular importance for
human health [4, 5, 10, 12]. Providing the air with ox-
ygen is also of critical importance for human life, because
oxygen deficiency induce cardiovascular, pulmonary
and many other diseases [11, 13].

Climate change, in particular its warming, which threat-
ens human health [16], is especially characteristic of
anthropogenically transformed landscapes - agricultural,
rural, urban, and industrial-production [3]. Such local
climate changes are especially noticeable in cities [7].
Dense urban development and large paved areas cause a
significant increase in air temperature and dryness in the
warm season, especially in summer. In contrast, natural
landscapes, where forest, shrub and meadow vegetation
has been preserved in large areas, are characterized by a
mild humid climate without significant extremes of air
temperature and humidity, as well as significant oxygen
saturation. This determines the necessary balneological
therapeutic effect [9]. Such climatic conditions are de-
sirable for improving people’s health, and therefore relate
to the problems of clinical medicine.

In addition to anthropogenic factors, the state of the
air is largely determined by the material and energetic
influence of vegetation, its consumption of carbon diox-
ide, solar and thermal energy, and the production of ox-
ygen and water vapor. Evaporation, in turn, requires
thermal energy consumed from the environment, which
ensures its cooling [15]. These are important, but insuf-
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ficiently studied sanogenic factors in the air environment,
directly affecting human life and health. Therefore, our
studies were concerned with the material and energy
impact of vegetation cover production on the gas com-
position of the atmospheric air. Similar generalizations
are absent in the scientific literature, and therefore we
are publishing them for the first time on the basis of the
obtained results.

The aim of the study. To find out the environment-forming
health-improving effect of tree-and-shrub vegetation on
the air as a sanogenic factor.

Materials and methods. The general theoretical con-
cept regarding the factors of material and energy influence
of vegetation production is based on qualitative and quan-
titative indicators of the processes of photosynthesis,
transpiration and consumption of thermal energy for
evaporation [15].

The authors’ generalizations are based on the results
of estimating the impact of the productivity of tree-and-
shrub vegetation on the quantitative indicators of these
factors. This applies to the forests of Ukraine in general,
including the forests and individual environmentally pro-
tected sites of Lviv region, as well as the parks in the city
of Lviv. The landscape reserve (LR) Morshynsky, the
nature reserve (NR) Roztochchia, as well as the territories
of parks of monuments of landscape architecture Stryiskyi
Park, Zalizna Voda and the forest park Pogulianka in
Lviv were chosen as model territories.

The results of relevant estimation are presented in the
Table.

Data on areas (S), stocks (M) and increment of stem-
wood (Z) in the forests of Ukraine and Lviv region were
obtained from official sources [1]. This also applies to
the model territories of environmentally protected sites
chosen by us.

The average annual volume increment of stemwood
(Z) in the forests of Ukraine is assumed to be 3.9 m*/ha’!/
year!, and that in Lviv region - at the level of the average
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indicator of 4.2 m*ha'/year’. This indicator is condi-
tionally used for park vegetation as well.

A conversion factor of 2 was used to convert to the
annual increment the volume of the total phytomass (Zf),
which, in addition to the stemwood, contains the volume
of wood and the bark of branches and roots. For example,
if the annual increment in wood is 3.9 m*/ha’!/year’, then
the increment in the total phytomass is twice as large and
amounts to 7.8 m*/ha’!/year! [2].

The annual increment in dry total phytomass (Zdr) is
calculated by multiplying the average increment (Zf) by
the average density of dry wood, which is assumed to be
0.6 tm>.

The annual increase in carbon sequestered in the phy-
tomass (AC) is calculated by multiplying Zdr by 0.5
(the average relative value of the carbon content in the
plant mass). The total amount of annually sequestered
carbon (3_C) within the total area of forests of Ukraine
and Lviv region, as well as the territories of selected
environmentally protected sites, was calculated by mul-
tiplying AC by S. According to the amount of increase
in sequestered carbon (AC), the amount of produced
oxygen (O,) is proportionally calculated, applying a
factor of 2.668 [2].

The formation of 1 ton of dry phytomass of trees of
various species growing in the conditions of Central and
Eastern Europe is accompanied by transpiration in the
amount of 600 to 1,200 tons of water vapor (H,0). For
our calculations, we conventionally accept this transpi-
ration coefficient at the level of 800. Accordingly, if 1
ton of carbon is sequestered, evaporation will amount to
1,600 tons of water vapor. This volume of evaporation
requires a total consumption of 1.1 GW-h of thermal
energy (Eg). This can lead to cooling of the 30-meter
surface layer of air by 1.06 °C [15].

According to the specified proportions, the correspond-
ing indicators for different categories of tree-and-shrub
vegetation were calculated and presented in the Table.

Results and discussion. Forests of Ukraine, Lviv re-
gion and individual environmentally protected sites are
a powerful source of oxygen and water vapor supply to
the atmosphere. In particular, in the forests of Ukraine,
with an average wood increment of 3.9 m*ha'/year?, 7.8
m3/ha’!/year! of total phytomass is produced annually,
or 4.7 t/ha’!/year ! of dry total phytomass, which contains
2.3 t/ha’!/year! of sequestered carbon (table). This results
in the production of 6.2 t/ha! of oxygen, as well as the
evaporation of 3,744 t/ha’! of water vapor. Such evapo-
ration requires consumption of 2.6 GW/h/ha! of thermal
energy. This is about 30.0 % of the total production of
forest vegetation in Central and Eastern Europe, which
is capable of annually consuming 9.0 t/ha! of carbon
dioxide and, accordingly, producing 6.6 t/ha’! of oxygen.
This is accompanied by annual water vapor transpiration
in an average amount of 2,952 t/ha’.

Such evaporation requires an annual consumption of
thermal energy on average of 2,040 MW/ha''. This can
lead to cooling of the 30-meter surface air layer by an
average of 2.16 °C [15].

Proportionately, the forests of Lviv region, with an av-
erage wood increment of 4.2 m’/ha’!/year!, annually pro-
duce 8.4 m3/ha'/year! of total phytomass, or 5.0 t/ha’'/
year! of dry total phytomass, which contains 2.5 t/ha’!/
year! of sequestered carbon (table). This leads to the pro-
duction of 6.7 t/ha’! of oxygen, as well as the evaporation
of 4,064 t/ha’! of water vapor. Such evaporation requires
the consumption of 2.772 GW/h/ha™! of thermal energy.

The corresponding general indicators of forests in
Ukraine, Lviv region and individual environmentally
protected sites are presented in table.

Table.
The impact of tree-and-shrub vegetation production on the material and energy balance of the air as of 2020
(ha; %; Z; Zf; Zdr; AC; Y C; O,; H,0; Eg)
Area Indicators of material and energy productivity
Territory

ha % Z zt Zdr AC >C O, H,0 Eg
Ukraine 9,690,000 15.9
Lviv region 694,600 31.8 | 42 8.4 50 | 252 | 1.7-10° 45-10° 2.7-10° 1.9-10°
Morshynsky LR 3,084 - 4.2 8.4 5.0 2.52 7,772 20,736 12-10° 8,549
Roztochchia NR 2,084 - 4.2 8.4 5.0 2.52 5,252 14,012 840 - 10* 5,777
Stryiskyi Park 52 - 4.2 8.4 5.0 2.52 131 350 210-10° 144
Pogulianka Park 100 - 4.2 8.4 5.0 2.52 252 672 403 - 10° 277
Zalizna Voda Park 20 - 42 | 84 | 50 | 252 50 133 80-10° 55

Notes: S - the total area of forested land, thousand hectares: absolute, hectares ; relative, %; Z - average annual increment in wood m*/
ha''/year'; Zf - annual increment in total phytomass m*ha!/year '; Zdr - annual increment in dry total phytomass, t/ha’'/year '; AC - annual
increase in sequestered carbon, t/ha’!/year!; Y C - annual increase in carbon sequestered in the phytomass, t/year!; Eg - amount of consumed

thermal energy, GW/h.
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View on the problem

The presented indicators of the material and energy
impact of the productivity of tree-and-shrub vegetation
on the air, based on average statistical data, only approx-
imately represent their corresponding environment-form-
ing function. The corresponding indicators can be lower
for young and sparse phytocoenoses, as well as twice as
large for high-density older stands [8].

In general, the forests of Ukraine over an area of 9
million hectares annually produce approximately 60 mil-
lion tons of oxygen, including 4.5 million tons in Lviv
region alone. Accordingly, the forests of the Morshynsky
LR produce 21 thousand tons annually, the Roztochchia
NR - 14 thousand tons (table).

It should be noted that as a result of photosynthesis,
atomic oxygen is the first to release, which, although it
is an unstable substance, performs an important disinfec-
tant function. This consists in the fact that individual
oxygen atoms actively combine with small dispersed
particles in the air, including bacteria, viruses, and destroy
them. At the same time, in the process of breathing, hu-
man lungs also absorb atomic oxygen, obtaining it from
molecular oxygen. Thus, the general enrichment of the
air with oxygen, in particular, atomic oxygen, is a bene-
ficial environmental sanogenic factor for people.

The significant role of transpiration of woody vegeta-
tion in humidifying the air is also obvious. Thus, the
forests of Ukraine evaporate 36 billion tons of water
annually. Accordingly, in Lviv region - 2.7 billion tons
of water, in the Morshynskyi LR - 12.4 million tons, in
the Rostochchia NR - 8.4 million tons. This, on the one
hand, leads to the drainage of the forested lands, since
local soil moisture reserves are used for transpiration by
forest vegetation. On the other hand, such a large amount
of water vapor enriches the atmospheric air, i.e. increas-
es its relative humidity.

Large volumes of water evaporation by forest vegeta-
tion are accompanied by significant absorption of thermal
energy from the surface layer of the air. In particular, the
forests of Ukraine as a whole can annually consume
25-10° GWh of thermal energy for evaporation, and in Lviv
region - 1.9-10° GWh of thermal energy. For comparison,
in 2020, all power plants of Ukraine produced only 0.15-10°
GW:-h of energy (public data). Thus, the forests of Ukraine
consume 167 times more energy than all the power plants
of Ukraine produce. And in Lviv region, this indicator is
13 times higher. This is the colossal environmental cli-
mate-forming sanogenic role of the forests of Ukraine.

It was also found that such a powerful absorption of
thermal energy can lead to cooling of the 30-meter lay-
er of air in the forest by 1.84-3.05 °C [15]. On the scale
of the entire territory of Ukraine, this figure should be
6.7 times less, since the forest area of Ukraine is approx-
imately 15.0 %. Such cooling of the 30-meter surface
layer of air over the entire area of Ukraine can amount
t0 0.3-0.6 °C. This cooling, in turn, leads to some increase
in the relative humidity of the air.

Air enrichment with oxygen and moisture, as well as
its cooling, is important for the formation of a milder
local climate, which is favorable for the life of people,
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in particular, with cardiovascular diseases. The staying
of people under the canopy of the forest, as well as in the
environment of parks, has a corresponding health-im-
proving effect.

So, it is of great importance for the air environment
of cities and resorts. For example, the nearby forests of
the Morshynskyi LR, which occupy an area of 3 thousand
hectares, annually enrich the air basin of the resort town
of Morshyn (area 22.0 hectares) and its surroundings by
more than 20 thousand tons of atomic oxygen and 12
million tons of water vapor. This resource is used by
local residents who live there permanently (6.1 thousand
people), as well as guests of the city who periodically
vacation there and undergo medical treatment (approxi-
mately 4 thousand people monthly).

Also important is the aforementioned air cooling, which
in forest landscapes can reach an average of 3-5 °C during
the warm period [15]. At the same time, the high forest
cover percent of the area ensures a significant purification
of the air from dust and harmful aerosols, in particular
carcinogenic substances that settle on the surface of the
leaves and are then washed away by rainwater. A similar
function is performed by the Roztochchia Nature Reserve,
which, together with the forest natural complexes of the
Yavorivskyi National Nature Park and the Stradch Edu-
cational and Production Forest Center, perform an im-
portant health-improving function for the air basin of the
Ivano-Frankovo territorial community in Lviv region.

Of particular importance for the improvement of the
air basin are green spaces for public use in large urbanized
areas. In particular, in the city of Lviv, whose area reach-
es 14,900.0 hectares, public green spaces account for
only 3,090.0 hectares (21.0 % of the total area of the
city). These are street and intra-block lawns and flower
beds, as well as tree-and-shrub phytocenoses of public
gardens and parks. They play an important role in en-
riching the city air with oxygen and moisture and clean-
ing it from dust. However, the most valuable is the sa-
nogenic environment-forming function of the parks,
especially ancient ones, which is due to the highest pro-
ductivity of the plantings.

The dense canopy of the crowns of large trees, just
like in forests, is a powerful producer of oxygen and
water vapor. For example, the tree-and-shrub vegetation
of the Stryiskyi park can produce 350 tons of oxygen
annually, the Pogulianka park - 672 tons, and the Zaliz-
na Voda park - 133 tons. Also, water vapor transpiration
can reach 210,000 tons in the Stryiskyi park, in the
Pogulianka park - 403,000 tons, and in the Zalizna Voda
park - 80,000 tons annually. Accordingly, the volumes
of thermal energy absorption for evaporation and cooling
of air are large (table). The same health-improving func-
tion for the air basin is also performed by other tree plant-
ings in Lviv parks. It is well known that in the summer
period, a dry and hot climate locally develops in the city,
which is dangerous for people’s health.

To improve the living environment of city residents,
it is advisable to increase the potential of the environ-
ment-forming function of tree-and-shrub plantations. This
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can be achieved both by increasing their areas and by
increasing their productivity. That is, it is expedient to
increase the area of tree plantings in parks, public gardens,
and forest parks of the city.

Conclusions. The results obtained indicate a very im-
portant environment-forming role of the productive pro-
cess of tree-and-shrub vegetation, in particular forests of
natural reserves, parks and green spaces of cities and
towns. Such fundamental provisions should be reflected
in the educational process of environmental science,

balneology and phytomelioration. On their basis, it is
advisable to develop projects for optimizing the environ-
ment of settlements, industrial and resort zones. Strength-
ening the environment-forming impact of vegetation can
be achieved by increasing their productivity, in particular,
by increasing the potential indicators of the volume, den-
sity and increment in forest stands per unit area. It is
desirable to have a great number of large trees of fast-grow-
ing species.
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View on the problem

Environmental Forming Health Improving Effect of Tree and Shrub Vegetation
as a Sanogenic Factor on Air

N. Lukianchuk, P. Tretyak

Introduction. The climate changes, in particular, its oxygen and water vapor content in air have acquired special
importance for human health.

The aim of the study. To investigate the environmental health effect of tree-shrub vegetation on the air as a sa-
nogenic factor.

Materials and methods. The impact of tree and shrub vegetation productivity on the air material and energy
balance were performed on the fundamental method basis. The forest productivity in Ukraine and, particularly, of
Lviv region and individual objects nature reserve fund, is represented by tree trunks annual increment average
volume of official data. The amount of deposited carbon in the total phytomass, produced oxygen and water vapor,
as well as the thermal energy consumption for its evaporation was calculated on the material-energy proportions
basis of photosynthesis and transpiration processes.

Results. The Ukrainian forests annually produce 60 million tons of atomic oxygen, making an important impact
for air enrichment and local disinfection. Also they vapor 36.3-10° tons of water, consuming for this purpose 25-10°
GW-hours thermal energy, which is cooling the boundary air layer upon the Ukrainian territory up to 0.3-0.6 °C.
Subjected to an average annual wood increment of 4.2 m’/ha!/year, their tree and shrub vegetation produce annu-
ally 6.72 t/ha™! of oxygen and vapor 4064 t/ha™! of water. Such evaporation requires consumption of 2.772 GW/h/
ha! of thermal energy, which is equal for cooling of the 30-meter surface air layer in their stands by 1.84-3.05 °C.

Conclusions. The obtained results emphasize an extremely important environment-forming role of the production
process of tree-shrub vegetation, in particular, forests, nature reserve objects, parks and green spaces of cities and
towns. Such fundamental provisions should be reflected in the educational process of ecology, resort science and
phytoremediation. On their basis, it is expedient to develop projects for optimizing the environment of settlements,
industrial and resort zones. An increase in the environment-forming influence of vegetation can be achieved by
increasing their productivity, in particular, by increasing the potential indicators of the volume, density and growth
of stands per unit area. It is desirable to have a large number of large trees of fast-growing species.

Keywords: oxygen, air humidity, transpiration, productivity, health effect.

CepenoBuIleyTBOPHOBAIbHUI 0310POBYM BILUIUB /IEPEeBHO-4ATAPHUKOBOI
POCJMHHOCTH HA MOBITPS SIK CAHOTEHHOT'0 YMHHHUKA

H. I. JIyk’ sinuyk, II. P. Tpersak

Beryn. BaxxnuBum Juis 310pOB s JIIOACTBA € BMICT Y MOBITP1 KUCHIO Ta BOJASHOT MapH.

Mera. 3’sicyBaTH cepeOBUIICYTBOPIOBAIILHUI 0340pOBUYMI BIUIMB JAEPEBHO-4arapHUKOBOT POCIMHHOCTH Ha
MOBITPSI IK CAHOT€HHOTO YHMHHUKA.

Marepisiiin i MmeToau. O6uncieHHs 00CATYy BIUTMBY POAYKTUBHOCTH I€PEBHO-YarapHUKOBOT POCITMHHOCTH Ha
MarepisiIbHO-CHEPreTHUHUM OalaHc MOBITPsI BUKOHAIN Ha OCHOBI ()yHIaMeHTanbHOI MeTOMUKH. [IponyKTHBHICTD
miciB Ykpainu, JIbBiBcbKOi 001aCTH 1 OKpEMHX PUPOJOOXOPOHHUX 00’ €KTIB MpEACTaBICHa CEPEIHIM HIOPIYHIM
MPUPOCTOM 00’ €My CTOBOYpPHOI AepeBUHH. KilbKiCTh IEMOHOBAHOTO BYIJIEIIIO Y 3arayibHii (iTomMaci, mpoyKoBaHOTO
KHCHIO Ta BOJSHOI MapH, a TaKOXK CIIOKMBAHHS TEIUIOBOI eHeprii Ha ii BUMapoBYBaHHS OOYMCIIOBAJIM HA OCHOBI
MaTepisiIbHO-eHEPreTHYHUX MPOIOpPIii (OTOCHHTE3Y 1 TpaHCHipalii.

Pesyabraru. Jlicu Ykpainu (9 MiTH ra) HIOpivHO MPOAYKYIOTH OPi€HTOBHO 60 MJIH T aTOMapHOTO KUCHIO, 1110 Ma€
Ba)KJIMBE 3HAUCHHSI JUTs1 30arayeHHs MOBITPS Ta HOTO JIOKANbHOT e3nHdekiii. Bonn Takox tpaHcmipyoTs 36,3-10° T
BOJIY 1 IPH IIbOMY CIIOKUBAIOTH JUTsl TpaHcmiparii 25-10° I'Br-rox TemnoBoi eneprii, 1o B 167 pa3is Oiiblie eHeprii,
HIK BUpOOIISIIOTH yCi ellekTpocTaniii Ykpainu. Lle crpusie 3araapHOMy KOHAMLIIOBAHHIO IPU3EMHOTO IIapy MOBITPS,
HACHUYCHHIO HOTO KHCHEM Ta BOJISTHOIO MApOI0 i OTHOYaCHO OXOJNOMKEHHIO. /1151 Beiel TepuTopii YKpaiHu OXONOMKEHHS
30-MeTpOBOro MPU3EMHOTO MIAPY HOBITPS 3aBASKU TPaHCHIpaLlii AepeBHO-UYarapHUKOBOI POCTMHHOCTH MOYKE CTAHOBUTH
0,3-0,6 °C. BiamoBiiHo mpomopIiiitHuii MaTepisibHO-CHEPTeTHYHHUI BIUTHB Ha JOBKIJUIS MArOTh JTicy JIbBIBIIHHY,
il 00’€KTiB MPUPOJHO-3aMOBITHOTO QOHAY, 30KpeMa, y Mexax Micta JIpBoBa. Lle Mae Bax/MBe KIiMaTOTBOPHE
03710pOBYE 3HAYCHHSI JIs1 JTICOBUX JTaHAIIA(DTIB, 8 TAKOXK JIOKAIEHE CEPETOBUIIICY TBOPIOBAILHE 3HAYSHHS IS [TOBITPS
KypOPTiB, MICT Ta CEJIUIII.
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BucnoBku. OTpuMani pe3yasTaTé CBiYaTh MPO BEIMYE3HY CEPeIOBUIICPOPMYBAIbHY POJIb MPOAYKIIHHOTO
MIPOIIECY IEePEBHO-UYATAPHUKOBOT POCIIMHHOCTH, 30KpeMa, JIiciB 00’ €KTiB MPUPOIHO-3aMIOBITHOTO (HOHITY, TTAPKIB 1
3eNIEHUX HacaJKeHb MICT 1 cenmutl. Taki ¢pyHIaMeHTaIbHI MOJOKEHHS MaloTh OyTH BimoOpakeHi B HaBYAILHOMY
MIPOIIECi 3 eKOJIOT11, KypopToorii Ta (pitomemopartii. Ha ixHilt 0CHOBI JONUTEHO PO3POOIISTH TPOEKTH OTITUMI3aIlii
CepeIoBHIIA HACEIEHUX ITyHKTIB, TPOMHUCIIOBHX 1 KypopTHHX 30H. [locunenns cepenopuiiiepopMyBaIbHOTO BITHBY
POCITMHHOCTH MOKHA JIOCSITTH 3aBISKH ITiIBUIIICHHIO TIPOYKTUBHOCTH, 30KPEMa, TTiIBUIITYIOUN ITOTEHITIMHI TOKa3HUKH
00’ eMy, IUTBHOCTH Ta IPUPOCTY AEPEBOCTAHIB HAa OJUHUITIO TUIONT. BapTo 301IbITyBaTH KUTBKICTH BETMKOMIPHIX
JIepEeB IMIBUAKOPOCIHX BHUIIB.

Kuto4oBi cjioBa: KHceHb, BOJOTICTH MOBITPSI, TPAHCITI pallis, MPOITyKTHBHICTb, 03I0POBUNH €(PEKT.
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Current Epidemiological Situation of Tuberculosis
in Ukraine and Possible Ways for its Improvement

Introduction. Tuberculosis (TB) epidemic is observed
throughout the world, and it develops according to certain
laws. However, the speed with which TB bursts out in a
certain region and its scale may vary depending on mul-
tiple factors, namely, the initial epidemiological indicators,
the time when the implementation of systematic measures
to combat this disease started, the material capabilities
of the health care system and the socio-economic deve-
lopment of the country, other diseases comorbidity etc.
Ukraine occupies poor conditions with regard to TB,
especially its chemoresistant forms. Since 1995, a TB
epidemic has been registered, and it continues to spread
actively. Annually 10-11 thousand patients die from TB
in Ukraine, which means more than 30 deaths every day.
This epidemic continues to gain momentum and is be-
coming a threat even to the state's economy. According
to the information provided by the Public Health Center,
more than 18.500 people are suffering from TB in Ukraine
today. In 2022, the number of TB cases decreased by
2.5 %, and in January 2023, 1821 new cases of this di-
sease were registered [5].

In general, it is well known that TB processing is in-
fluenced by more than a hundred of different factors.
Many of the epidemiological indicators are tightly inter-
related, and changes in one can lead to corresponding
changes in others. However, in the literature there are
different points of view on the role and priority of various
factors in influencing the spread of TB among population.
Most authors recognize the insufficient efficiency of the
current system of anti-tuberculosis measures in the new
conditions of the epidemic process.

The World Health Organization (WHO) considers TB,
alongside with HIV infection, viral hepatitis and malaria,
one of the most dangerous infectious diseases and an
urgent problem for the whole world due to the increase
in morbidity, mortality and other epidemiological inde-
ces [17]. Tuberculosis is considered one of the 10 lead-
ing causes of mortality in the world among infectious
diseases [1, 3]. According to WHO experts, the complex
epidemiological situation regarding TB in the world

© Valetskyi Yu., Novobilski R., Valetska R. et al., 2024

should worsen if the appropriate efforts are not made to
control it [1].

According to the Global tuberculosis report 2023 [2],
in 2024 approximately 7.5 million people in the world
will be diagnosed with TB for the first time, and they
will be officially registered as TB patients (figure). This
will exceed the pre-epidemic index (7.1 million in 2019),
16.0 % more than the 2021 index, 28.0 % more than the
2020 index, and top one-year index since WHO imple-
mented global TB monitoring in the mid-1990s. The
substantial increase in 2022 suggests that big number
(but not all) countries identified significant improvements
in access to and delivery of health services.It is also like-
ly to consider the diagnosis of a significant number of
people who developed TB in previous years, but whose
diagnosis was delayed due to the COVID pandemic, as
well as an increase in the number of people who developed
TB [4].
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Fig. Global trends in TB case reports, 2010-2022.

Some specific tendencies of TB processing in within
the Ukraine and the rest of the world were covered in our
previous publications [8-16]. However, new and new
challenges and circumstances arise in society that can
affect the development of tuberculosis, therefore the
relevance of our work and the goal we set for ourselves
is undeniable.
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The aim of the study. To conduct an analysis of the
tuberculosis epidemic situation in Ukraine during 2018-
2022 and propose measures for its improvement.

Materials and methods. Fundamental provisions and
methodological foundations of modern evidentiary and
health care statistics were used. To analyze the indeces
and spread of TB as a mass phenomenon and object of
statistical study, the dialectical method, systematic ap-
proach, methods of generalization, dynamics, structures
and comparisons were used. Tabular and graphic methods
were attributed to visualize the obtained results. The
adequacy of the obtained data is ensured by the use of a
system of statistical criteria. The official statistical infor-
mation of the State Statistics Service and the Ministry of
Health (MoH) of Ukraine, publications of domestic and
foreign authors, materials of international conferences
and periodicals, Internet resources were subjected to sta-
tistical analysis. Eight scientists and phthisiatric service
organizers from Ukraine and Poland, as well as repre-
sentatives of public organizations, dealing with TB issues,
were involved as expertsto interpret statistical indeces
and identify cause-and-effect relationships in their dy-
namics.

Results and discussion. According to information from
the Center for Medical Statistics of the Ministry of Health
of Ukraine [4-7], from 2018 to 2022, the incidence of TB,
along with relapses, decreased by 27.3 % (tabl. 1).

Table 1

Incidence of tuberculosis among the entire population
in Ukraine (% per 100,000 population)

N | Administrative | 50161 9019 | 2020 | 2021 | 2022
region
1 2 3 4 5 6 7
Autonomous
1 | Republic (AR) - - - - -
of Crimea

2 | Vinnytsia 40,9 | 44,6 27,6 21,1 37,1
3 | Volyn 52,7 | 503 | 37,9 | 48,0 | 48,7
4 | Dnipropetrovsk 61,1 63,9 50,5 56,5 92,6
5 | Donetsk 59,6 | 56,2 | 46,7 | 40,9 | 11,9
6 | Zhytomyr 603 | 57,9 | 36,0 | 40,0 | 46,1
7 | Zakarpattia 59,8 | 60,6 | 44,0 | 49,2 | 59,8
8 | Zaporizhzhia 61,4 | 545 | 41,0 | 39,0 | 253
9 | Ivano-Frankivsk | 47,1 424 | 24,5 25,0 30,3
10 | Kyiv 63,6 | 61,5 | 41,3 | 40,6 | 37,7
11 | Kirovohrad 65,7 | 68,0 | 458 | 41,2 | 66,2
12 | Luhansk 58,6 | 504 | 37,7 | 39,7 | 54
13 | Lviv 51,9 | 50,4 | 352 | 38,6 | 432
14 | Mykolaiv 57,5 | 548 | 40,6 | 41,7 | 36,9
15 | Odesa 1152 | 113,1 | 73,6 84,9 73,7
16 | Poltava 48,6 | 414 30,2 26,8 42,8
17 | Rivne 41,8 | 41,5 | 30,6 | 31,7 | 37,5
18 | Sumy 55,1 499 32,9 334 34,5

Contin of the tabl. 1

1 2 3 4 5 6 7
19 | Ternopil 333 | 34,6 | 183 | 188 | 274
20 | Kharkiv 39.8 | 40,2 | 28,1 | 29,0 | 18,0
21 | Kherson 653 | 60,9 | 444 | 393 | 21,9
22 | Khmelnytsk 46,6 | 459 | 30,0 | 26,3 | 28,6
23 | Cherkasy 46,2 | 45,1 | 32,3 | 33,5 | 40,5
24 | Chernivtsi 27,7 | 34,7 | 184 | 20,7 | 25,0
25 | Chernihiv 57,5 | 46,9 | 36,1 | 42,5 | 35,6
26 | Kyiv city 38,7 | 39,6 | 24,5 | 24,5 | 20,7
27 | Sevastopol city - - - - -

Ukraine 50,5 492 34,3 35,5 36,7

During the analized period, the incidence of TB among
children aged 0-14 years decreased by 16.9 % (tabl. 2), and
among children aged 15-17 years — by 45.8 % (tabl. 3).

Table 2

Incidence of tuberculosis (new cases + relapses) among children
aged 0-14 years (% per 100,000 population)

N Adnfe“giisot;aﬁve 2018 | 2019 | 2020 | 2021 | 2022
1 AR of Crimea - - - - -
2 Vinnytsia 8,6 12,8 7,1 6,8 5,7
3 Volyn 7,8 6,4 7,4 12,0 8,1
4 Dnipropetrovsk | 20,1 16,7 | 10,2 11,8 12,6
5 Donetsk 5,4 7,8 4.5 2,0 1,2
6 Zhytomyr 15,1 13,3 2,5 3,6 79
7 Zakarpattia 7,6 7,2 32 10,6 8,7
8 | Zaporizhzhia 233 | 23,1 | 21,1 | 26,6 | 12,5
9 Ivano-Frankivsk | 6,3 7,2 2,6 10,5 49
10 | Kyiv 8,8 10,6 | 6,5 6,7 6,6
11 | Kirovohrad 6,9 1,9 | 11,5 | 24,2 | 69,1
12 | Luhansk 123 1] 46 | 59 | 61 | 12
13 | Lviv 5,6 6,8 2,7 1,5 33
14 | Mykolaiv 7,3 4 6,4 6,5 3,0
15 | Odesa 154 | 16,1 9 7,5 11,2
16 | Poltava 5,5 3,5 2,5 3,1 6,9
17 | Rivne 3,8 5,9 3.4 6,0 52
18 | Sumy 8,9 9,8 2,1 8,7 2,3
19 | Ternopil 2.4 1,2 2.4 0,0 1,3
20 | Kharkiv 9,5 9,8 13,7 | 140 | 3,4
21 | Kherson 77 | 143 | 42 | 49 | 3.2
22 | Khmelnytsk 4,5 5 2 3,1 47
23 | Cherkasy 158 | 10,1 | 10,3 | 154 | 89
24 | Chernivtsi 5,1 1,3 0,6 2,0 53
25 | Chernihiv 10,1 9,6 4,5 6,2 13,6
26 | Kyiv city 4 5 1,8 0,4 2,7
27 | Sevastopol city - - - - -
Ukraine 19,0 9 5,9 7.4 7.4
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Table 3

Incidence of tuberculosis (new cases + relapses) among
children aged 15-17 years (% per 100,000 population)

N | Administrative | g6 | 5019 | 2020 | 2021 | 2022
region
1 | AR of Crimea - - - - -
2 | Vinnytsia 13,8 9,3 11,3 6,7 13,1
3 | Volyn 23,5 3,0 17,3 | 22,1 | 10,6
4 | Dnipropetrovsk 28,5 | 223 16,3 15,8 16,2
5 | Donetsk 27,5 | 31,7 | 10,8 | 129 6,5
6 | Zhytomyr 17,1 | 144 | 11,1 | 19,0 5.3
7 | Zakarpattia 21,9 | 244 | 18,7 | 20,2 | 13,0
8 | Zaporizhzhia 31,4 | 32,8 | 404 17,5 2,1
9 | Ivano-Frankivsk | 24,1 | 21,9 7,1 6,9 6,6
10 | Kyiv 21,6 | 34,7 | 12,9 | 17,9 | 11,2
11 | Kirovohrad 20,3 28.5 11,9 7,8 34,4
12 | Luhansk 12,2 | 36,7 | 18,1 5,9 0,0
13 | Lviv 7,0 19,4 8,0 3.9 3.8
14 | Mykolaiv 40,9 | 10,0 | 16,2 6,3 9,3
15 | Odesa 50,6 | 59,6 | 38,9 | 30,2 | 30,4
16 | Poltava 8,8 14,8 | 14,5 8,5 16,3
17 | Rivne 5,1 5,1 7.4 9,6 6,9
18 | Sumy 15,5 | 19,8 | 11,7 | 154 7,4
19 | Ternopil 33 13,4 0,0 15,9 6,1
20 | Kharkiv 244 | 20,3 10,4 14,6 2,8
21 | Kherson 32,0 | 28,0 | 41,1 | 16,9 9,8
22 | Khmelnytsk 114 | 144 2,8 13,9 8,1
23 | Cherkasy 16,6 | 16,8 | 23,2 | 13,1 | 159
24 | Chernivtsi 10,9 | 11,2 3,6 3,5 6,8
25 | Chernihiv 16,3 | 20,7 8,1 8,0 31,0
26 | Kyiv city 7,6 9,4 12,2 9,6 9,1
27 | Sevastopol city - - - - -
Ukraine 8,9 20,0 | 14,2 | 12,5 | 103

The highest morbidity rate among the regions of Ukraine
for five years subjected to analysis was identified in the
Odesa region, although this rate decreased in 2022 com-
pared to 2018 by 36.0 %. The lowest TB incidence rate
was documented in Luhansk (5.4 per 100 000 population),
Donetsk (11.9 per 100 000 population), Kharkiv (18.0
per 100 000 population) and Kherson (21.9 per 100 000
population).In our opinion, these favourable indeces re-
flect imperfection of statistics in the temporarily occupied
territories. It was also recorded a 40.7 % decrease in the
prevalence of all forms of active TB among the popula-
tion of Ukraine during 2018-2022 (tabl. 4).

The prevalence of TB among children under the age
of 14 and 15-17 years also tended to decrease by 34.1
and 49.7 %, respectively. The highest rates of TB preva-
lence and primary TB incidence in 2018-2022 were reg-
istered in Odessa region. The lowest rates of prevalence
of all forms of active TB (with the exception of tempo-
rarily occupied territories) in 2022 were documented in

ISSN 2306-4269. Lviv Clinical Bulletin. 2024, 1(45)

Ternopil region (27.5 per 100000 population) and Kyiv
(22.1 per 100000 population).

Table 4

Prevalence of all forms of active tuberculosis among the entire
population of Ukraine (% per 100,000 population)

N | Administrative | 50181 5019 | 2020 | 2021 | 2022
region
1 | AR of Crimea - - - - -
2 | Vinnytsia 57,1 | 639 | 528 | 46,6 | 574
3 | Volyn 66,9 | 61,6 | 428 | 450 | 39,8
4 | Dnipropetrovsk | 110,5 | 109,6 | 73,2 74,1 79,2
5 | Donetsk 75,0 | 69,6 | 54,1 | 385 7,1
6 | Zhytomyr 96,8 | 87,0 | 50,7 | 46,9 | 41,6
7 | Zakarpattia 89,8 93,9 73,7 73,4 70,9
8 | Zaporizhzhia 1059 | 93,4 | 68,8 | 50,4 | 36,3
9 | Ivano-Frankivsk | 56,3 50,1 32,3 24,4 28,0
10 | Kyiv 93,1 | 843 | 558 | 52,6 | 47,9
11 | Kirovohrad 97,6 | 953 | 88,1 | 71,9 | 67,6
12 | Luhansk 87,7 | 77,0 | 654 | 514 1,9
13 | Lviv 53,0 | 49,5 | 31,3 | 31,6 | 344
14 | Mykolaiv 1259 | 113,9 | 92,7 | 95,5 | 87,3
15 | Odesa 161,0 | 150,3 | 117,3 | 136,7 | 125,1
16 | Poltava 743 | 712 | 57,9 | 509 | 52,1
17 | Rivne 642 | 63,7 | 50,8 | 444 | 46,5
18 | Sumy 63,5 | 557 | 222 | 250 | 26,2
19 | Ternopil 46,3 | 41,1 | 23,9 | 23,1 | 275
20 | Kharkiv 589 | 559 | 45,1 | 398 | 374
21 | Kherson 96,8 | 856 | 72,1 | 59,7 | 476
22 | Khmelnytsk 593 | 56,6 | 41,1 | 351 | 36,0
23 | Cherkasy 71,5 | 66,5 | 455 | 38,6 | 36,2
24 | Chernivtsi 53,0 | 53,6 | 39,7 | 39,1 | 458
25 | Chernihiv 90,6 76,3 61,0 61,5 493
26 | Kyiv city 47,5 44,0 29,9 23,0 22,1
27 | Sevastopol city - - - - -
Ukraine 19,0 | 69,4 | 50,9 | 47,6 | 439

The incidence of tuberculosis in health care institutions
workers is presented in tabl. 5.

Table 5

Incidence of tuberculosis (new cases + recurrences) in workers
of health care institutions of Ukraine (% per 100 thousand)

N | Administrative | o060 5619 | 2020 | 2021 | 2022
region

1 2 3 4 5 6 7

1 | AR of Crimea - - - - -

2 | Vinnytsia 30 | 53 | 30 | 22 | 19
3 | Volyn 54 | 55 | 52 | 40 | 55
4 | Dnipropetrovsk 8,9 5,8 4.4 5,1 42
5 | Donetsk 77 | 92 | 90 | 61 | 1
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Contin of the tabl. 5

Contin of the tabl. 6

1 2 3 4 5 6 7 1 2 3 4 5 6
6 | Zhytomyr 6,3 4,6 43 1,7 5,8 3 | Volyn 0,81 0,70 1,09 1,00
7 | Zakarpattia 34 1,2 4.5 2,0 42 4 | Dnipropetrovsk 0,76 0,90 1,05 1,20
8 | Zaporizhzhia 9,9 6,2 3,5 6.4 6,5 5 | Donetsk 0,69 0,20 1,01 0,30
9 | Ivano-Frankivsk 6,4 5,0 4,1 2,8 2,4 6 | Zhytomyr 0,84 0,90 1,16 1,20
10 | Kyiv 54 | 49 | 21 | 51 | 04 7 | Zakarpattia 1,13 1,20 1,36 1,50
11 | Kirovohrad 2.3 5,9 3,9 3,4 7,7 8 | Zaporizhzhia 1,13 0,50 1,56 0,70
12 | Luhansk 3,7 3,8 2,1 43 0 9 | Ivano-Frankivsk 0,68 0,90 0,64 1,10
13 | Lviv 33 | 46 | 42 | 13 | 43 10 |Kyiv 0,84 1,00 1,14 1,30
14 | Mykolaiv 10,3 10,2 6,2 7,7 3,7 11 | Kirovohrad 1,06 0,80 1,42 1,10
15 | Odesa 7,1 8,8 4,7 3,3 7,9 12 | Luhansk 0,86 0,00 1,27 0,00
16 | Poltava 5,6 6,0 7,1 4,6 4.8 13 | Lviv 1,17 1,40 1,56 1,90
17 | Rivne 3,4 3,4 43 1,7 2.9 14 | Mykolaiv 0,74 0,70 0,95 0,90
18 | Sumy 5,4 2,6 5,9 1,2 2,5 15 | Odesa 0,92 1,20 1,23 1,60
19 | Ternopil 49 4.5 1,8 1,8 0 16 | Poltava 0,85 1,20 1,22 1,70
20 | Kharkiv 7,2 5,2 2,5 43 1,5 17 | Rivne 0,49 0,70 0,64 1,00
21 | Kherson 8,5 7,7 7,1 0,8 4,1 18 | Sumy 0,28 0,30 0,39 0,40
22 | Khmelnytsk 3,3 3,9 32 2,2 1,7 19 | Ternopil 0,48 0,50 0,66 0,70
23 | Cherkasy 4,6 43 43 1,6 1,7 20 | Kharkiv 0,48 0,20 0,65 0,30
24 | Chernivtsi 5,4 3,5 2,9 1,5 2,4 21 | Kherson 2,24 0,70 3,05 1,00
25 | Chernihiv 6,0 3,1 42 3,1 6 22 | Khmelnytsk 0,50 0,50 0,69 0,70
26 | Kyiv city 5,5 4.8 2.4 2,0 2.4 23 | Cherkasy 0,78 0,50 1,08 0,70
27 | Sevastopol city - - - - - 24 | Chernivtsi 0,07 0,10 0,08 0,10
Ukraine 6,0 5,3 42 3,3 34 25 | Chernihiv 0,81 0,70 1,19 1,00
26 | Kyiv city 0,46 0,20 0,28 0,20

An important probl@m is that TB affects a large num- 27 | Sevastopol city _ i B} i

ber of people of working age, which leads to permanent

disability. Among the adult and able-bodied population, Ukraine 0,79 | 070 | 1,04 | 1,00

the absolute rate of primary disability due to TB decreased
in 2022 compared to the previous year by 11.4 and 3.9 %,
respectively (tabl. 6). However, these indicators tended
to decrease not in all regions of Ukraine: in the Vinnytsia
region over the past two years, absolute indicators of
primary disability among the adult and able-bodied popu-
lation tended to increase by 15.8 and 18.9 %, respective-
ly, in Dnipropetrovsk region by 18.4 and 14.3 %, in Zhy-
tomyr - by 7.1 and 3.4 %, in Zakarpattia - by 6.2 and
10.3 %, in Zaporizhzhia - by 55.8 and 55.1 %, in Iva-
no-Frankivsk - by 32.3 and 71.9 %, in Kyiv - by 19.0 and
14.0 %, in Lviv - by 19.7 and 21.8 %, in Odesa - by 30.4
and 30.1 %, in Poltava - by 41.2 and 39.3 %, in
Rivne - by 42.9 and 56.3 %.

Table 6

Indicators of primary disability due to tuberculosis among
the adult population and persons of working age in 2021-2022
(% per 10 thousand of the relevant population)

.. . . Persons
N Admmlgtratlve Adult population of working age
region
2021 2022 2021 2022
1 2 3 4 5 6
1 AR of Crimea - - - -
2 | Vinnytsia 1,01 1,20 1,43 1,70
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So, it can be stated that TB shows aggressiveness and
vulnerability to all social and age groups of the population,
without exception, but its negative impact is especially
felt among children and adolescents. The analysis of
statistical indicators that reflect the epidemic situation
and measures to combat TB provides an opportunity to
objectively assess the trends of the epidemic process and
determine priorities for reducing the spread of this disease
among the population. The assessment of epidemiological
indicators that highlight the state of TB requires special
attention, since in recent years there has been a tendency
to underestimate the significance of the TB problem,
which is the result of various material, technical and
economic factors.

We believe that in order to overcome the TB epidemic,
it is necessary to organize and carry out the following
three priority and most significant tasks:

1. Timely detection of TB patients.

2. Isolation of patients with TB of the respiratory organs
(except for cases of TB of the pleura and TB of the in-
trathoracic lymph nodes without broncho-nodular fistu-
las).

3. Correctly controlled treatment until complete re-
covery.
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If at least one of these components is not performed
properly, the epidemic will not be overcome. At the same
time, the most objective and demonstrative result of ef-
fective work in the fight against TB is the absence or
significant reduction of infection of the population with
the causative agent of TB.

Ensuring the success of measures to combat TB in
Ukraine, in our opinion, is possible by implementing the
following main measures:

- implementation of mandatory preventive medical
examinations of the entire population in order to timely
identify cases of TB disease;

- implementation of mandatory preventive medical
examinations for TB of internally displaced persons during
their registration and receipt of assistance, or when trave-
ling abroad, etc.;

- creation of a sufficient bed fund to ensure inpatient
treatment of TB patients;

- development of an effective law on forced treatment
or isolation of TB patients who evade treatment because
they pose a threat of infection to healthy persons.

Conclusions. 1. Since 2020, there is a trend to decreased
the incidence of tuberculosis in Ukraine, although pre-

viously it was the opposite. It is believed to have been
induced by the COVID-19 pandemic.

2. It was detected the decrease of the prevalence of all
forms of active tuberculosis among the population of
Ukraine during 2018-2022 by 40.7 %.

3. The highest morbidity rate of Ukrainian healthcare
institutions employees was recorded in 2018 — 6.0 per
10 000 employees.

4. It is noteworthy that tuberculosis affected a high
scale of the working population, which leads to a perma-
nent loss of working capacity. Among the adult and
able-bodied population, the absolute rate of primary dis-
ability due to tuberculosis decreased in 2022 compared
to the previous year by 11.4 % and 3.9 %, respectively.
Significant underdiagnosis of tuberculosis is likely due
to the impact of the COVID-19 pandemic and war".

5. To overcome the tuberculosis epidemic, it should
be taken into consideration and carried out three priority
tasks as follows: (1) Timely detection of tuberculosis
patients; (2) Isolation of patients with respiratory tuber-
culosis; (3) Correctly controlled treatment until complete
recovery.
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Current Epidemiological Situation of Tuberculosis in Ukraine and Possible Ways
for Its Improvement

Yu. Valetskyi, R. Nowobilski, R. Valetska, S. Kalinchuk, O. Yatskevych,
V. Nychyporuk

Introduction. The epidemiological situation with tuberculosis in the world and in Ukraine remains difficult.
Ukraine is in a hard position, especially with regard to its chemoresistant forms. Since 1995, an epidemic of this
disease has been registered, and it continues to spread actively. Annually 10-11 thousand patients die from TB in
Ukraine, accounting for more than 30 deaths every day. This epidemic continues to gain momentum and is becoming
a threat even to the state's economy.The World Health Organization (WHO) considers TB, alongside with HIV in-
fection, viral hepatitis and malaria, one of the most dangerous infectious diseases and an urgent problem for the
whole world due to the increase in morbidity, mortality and other epidemiological indicators. Tuberculosis is in-
cluded to the 10 leading causes of death in the world among infectious diseases. According to WHO experts, the
difficult epidemiological situation regarding TB in the world will increase if an appropriate efforts are not made to
control it. Some aspects of the TB current situation in Ukraine and the rest of the world have been covered in our
previous publications. However, new and new challenges and circumstances arise in society that can affect the tu-
berculosis situation, therefore the relevance of our work and the goal we set for ourselves is undeniable.

The aim of the study. Conduct an analysis of the tuberculosis epidemic situation in Ukraine in 2018-2022 and
propose measures for its improvement.

Materials and methods. The data of the official statistical information of the State Statistics Service and the
Ministry of Health of Ukraine, scientific works of domestic and foreign authors were analyzed. 8 scientists and
organizers of the phthisiatric service from Ukraine and Poland were involved in order to interpret statistical data
and identify cause-and-effect relationship.

Results. According to the data of the Center of medical statistics of the Ministry of Health of Ukraine, during
2018-2022 the incidence of tuberculosis, together with relapses, decreased by 27.3 %. In this period, the incidence
among children aged 0-14 years decreased by 16.9 %, and among children aged 15-17 years - by 45.8 %. So, it can
be stated that TB shows aggressiveness and vulnerability to all social and age groups of the population, without
exception, but its negative impact is especially felt among children and adolescents. The analysis of statistical
indicators that reflect the epidemic situation and measures to combat TB provides an opportunity to objectively
assess the trends of the epidemic process and determine priorities for reducing the spread of this disease among the
population. The assessment of epidemiological indicators that highlight the state of TB requires special attention,
since in recent years there has been a tendency to underestimate the significance of the TB problem, which is the
result of various material, technical and economic factors.

Ensuring the success of measures to combat TB in Ukraine, in our opinion, is possible by implementing the
following main measures: (1) implementation of mandatory preventive medical examinations of the entire population
in order to timely identify cases of TB disease; (2) implementation of mandatory preventive medical examinations
for TB of internally displaced persons during their registration and receipt of assistance, or when traveling abroad,
etc.; (3) creation of a sufficient bed fund to ensure inpatient treatment of TB patients; (4) development of an effective
law on forced treatment or isolation of TB patients who evade treatment because they pose a threat of infection to
healthy persons.

Conclusions. Starting from 2020, there is a tendency to decrease the incidence of tuberculosis in Ukraine, although
previously it was the opposite. A decrease in the prevalence of all forms of active tuberculosis among the population
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of Ukraine from 2018 to 2022 by 40.7 % was recorded. The highest morbidity rate of employees of healthcare
institutions of Ukraine was recorded in 2018 - 6.0 per 10 000 employees.
Keywords: tuberculosis, morbidity, prevalence, treatment.

Cy4acHa enmiieMioJIOriyHa cuTyauis 3 Ty0epKy/1b03y B YKpaiHi
Ta MOXKJIMBI IIJISIXH il MOJIiNIIIeHHSA

1O. M. Baaeubknii, P. HoBo6inbcki, P. O. Bajgenbka, C. B. Kantunuyk,
0. 4. SlukeBuny, B. O. Huuunopyk

Beryn. YcecsiTHs oprasizaiiis oxoporu 310poB’st (BOO3) Beaxkae Tyoepkybo3 (Th), nopsin i3 BUUI-indexitieto,
BIPYCHHMMHU T'€lIaTUTAMHU Ta MAJISIPIERO, OJIHIEFO 13 HaliHeOe3euHIMX 1HQEKITHHUX XBOPOO 1 aKTYaJIbHOIO ITPOOJIEMO0
JUISI BChOT'O CBITY 13 OTJISIZIY HA 3POCTAaHHS 3aXBOPIOBAHOCTH, CMEPTHOCTH Ta 1HIIUX €I1i/IeMIOJIOTYHUX TTOKa3HUKIB.
Enigemionoriuna cutyanis moa0 Th B cBiti Ta B YKpaiHi ckiiajHa. YKpaiHa, 30KpemMa, CTUKAEThCS 3 TPYIHOIAMHU
11010 ¥oro ximiopesucteHTHUX GopMm. Bix 1995 p. 3apeectpoBano enineMito 11iel xeopoou. [lopoky B YkpaiHi Bij
Tb Bmupatots 10—11 Tuc. ironei, 1o o3nayae noxas 30 cmepreit moaHs. Eminemis HaOyBae 00epTiB 1 CTa€ 3arpo3IHBOO
HaBITh JIJISl CKOHOMIKU KpaiHH.

Jesiki acriektu emijemiosioriunoi cutyanii 3 Th B YkpaiHi Ta CBITI MU BUCBITU/IM B MOMNEPEIHIX MyOJIiKAIIsIX.
[Ipote B cycninbCTBI BHHUKAIOTH HOBI I HOB1 BUKITMKH Ta 00CTaBUHU, 0TH4HI 10 TH, 1 akTyanbHicTh HaIoi poooTH
i MeTH, SIKy MU CTaBUMO Tiepe]l co0010, € 0e33arepevHoro.

Mera. [IpoananizyBaTy eriieMioIoriuHy CUTYAIIIIO 010 TyOepKyibo3y B Ykpainiy 2018-2022 pp. i 3arpononyBatu
3aX0M 100 ii MOTIMIICHHS.

Martepisiau i MeToau. Mu npoaHani3yBanH O(biuiﬁHy CTAaTHCTHYHY iH(i)opMauiIo )Iepn(aBHo'f cny>i<61/1 CTaTUCTUKU
Ta MiHictepcTBa OXOPOHH 3110pOB’s YKpaiHu, HayKom nparli BITYN3HSIHHX 1 3apy61>KHHx aBTOPIB. ,Z[Jm 1HTepnpeTau11
CTaTUCTUYHUX JaHUX 1 BUSBICHHS NMPUYNHHO-HACIIKOBHUX 3B’S3KIB 3aJyYHJIM BiCiM HayKOBIIIB i OpraHi3aTopiB
¢dTu3isTpHYHOI ciyx0Ou B Ykpaini Ta [Tonsui.

PesyabTaTu. 3rigHo 3 nokasuukamu llenTpy menununoi cratuctuku MO3, B Ykpaini 3 2018 mo 2022 pp.
3aXBOPIOBAHICTh HAa TYOCPKYJIbO3, Pa30M i3 peluuBaMu, 3MeHIIuIach Ha 27,3 %. 3aXBOPIOBaHICTh cepell JiTek
BikoM 0—14 pokiB y 1ieii nepiox 3MeHunuIach Ha 16,9 %, a cepen aireit Bikom 15—17 pokis — Ha 45,8 %.

OTixe, MOXHA KOHCTAaTyBaTH, 10 Th BUSIBIISiE arpeCUBHICTD 1 BPa3JIMBICTh CepeJl YCIX COLISIIBHUX 1 BIKOBHX
TpYI HACENICHHSI, ITPOTE OT0 HEraTUBHHI BIUTUB OCOOJIMBO BITUyTHHIA Cepe]l AITeH 1 MUTITKIB. AHAI3 CTATUCTUYHUX
MOKa3HHKIB, SIKi B1I0OpasKaroTh €MiJIeMiOIOriYHy CUTYaIiIo Ta 3aX0u Juist 60poThou 3 T, yMOXKIHBIIOE 00’ €EKTUBHO
OLIIHUTHU TEH/ICHIIIT eMiIEMIYHOT0 MPOoIecy i BU3HAYUTH MPIOPUTETH 3 METOIO 3arajbMyBaTH ITOIIUPEHHS XBOPOOH
cepen HaceneHHs. O1iHKa eI1i/IeMi0JI0T UHUX [TOKA3HUKIB, K BUCBIT/IOIOTH CTaH 13 Th, motpedye oco011BOi yBaru,
OCKIJIbKM B KpalHI POKM CIIOCTEPIra€ThCsl TCHJCHIIS 0 HEJAOOIIHIOBaHHS 3HaueHHs npoobnemaruku Th, mo €
HACJIIJIKOM PI3HUX MaTEPisUIbHO-TEXHIYHHUX 1 CKOHOMIUHUX YMHHUKIB.

Ycenimuicts 3axoaiB 60potsou 3 Th B YKpaini, Ha Hally TyMKY, MOXHa 3a0€31IEUUTH 38 YMOBH TaKUX OCHOBHHUX
3axO0JIiB:

— YIpOoBaDKEHHS 000B’I3KOBUX MPOQPUIAKTHYHIX MEIUYHUX OTJISIIB YChOTO HACEICHHS 3 METOIO CBOEYACHOTO
BUSIBJICHHS BHIIQIKIB 3aXBopioBaHHs Ha Th;

— YIPOB/KEHHST 000B’I3KOBUX MPODITAKTHIHNX MeMYHKX orusiiB Ha Th BHyTpilHbONEpeMileHuX 0cio mij
4ac B3ATTS iX Ha 00JIIK 1 OTPUMAaHHS JIOIIOMOTH, BUI3/Y 32 MEXI JICpyKaBH TOIIIO;

— CTBOPEHHS JIOCTaTHHOTO JIKKOBOTO (POHAY JUTS 3a0€3MeUCHHS CTAI[lOHAPHOTO JIiKyBaHHs XBopux Ha Th;

— YXBaJICHHSI JIIEBOTO 3aKOHY PO TPUMYCOBE JIIKyBaHHs a00 i30J1I0BaHHsI XBOpHX Ha Th, 110 yXWISIOTHCS Bij
JKYBaHHS, OCKIIBKH BOHU CTBOPIOIOTH 3arpo3y 1H(IKYBaHHs 3I0POBUX JIOJICH.

BucnoBku. Bin 2020 p. crioctepiraeThCsi TSHACHITIS 10 3pOCTaHHS 3aXBOPIOBAHOCTH Ha TyOEpKYJIb03 B YKpaiHi.
3adikcoBaHO 3HMKEHHS MOIUPEHOCTH BCiX (POPM aKTUBHOTO TyOepKyIIb03y cepell HaceneHHs Ykpainu 3 2018 no
2022 pik 1a 40,7 %. HaliOinbly 3aXBOPIOBaHICTh cepe/l PAIliBHUKIB 3aKIIa [iB OXOPOHH 370pOB’si Y Kpainu 3adikcoBaHo
2018 p. (6,0 Ha 10 tuc. npaniBaukis). Cepea AOPOCIOTO 1 Mpale3aaTHOro0 HaceIeHHs a0COMIOTHHIIM OKA3HUK Tep-
BUHHOT 1HBaJIIIHOCTH BHACIIZIOK TYOCPKYIb03y 3HU3UBCS 2022 p. MOpiBHSIHO 3 monepeHiM pokom Ha 11,4 13,9 %
BignoBiaHO. [ momonanus emigeMii TyO0epKyIb03y IPOIOHYEMO OpraHi3yBaTH i BUKOHATH TPHU MEPIIOYEProBi
3aBJJaHHSI: CBOEYACHE BUSIBJICHHS XBOPHUX Ha TYOCPKYJIH03; 130JI0BaHHSI XBOPHX HA TyOEpKYyIJIb03 OPTaHIB JHMXaHHS;
OINTUMAJIbHE KOHTPOJILOBAHE JIIKYBAHHS @) JI0 TOBHOTO BUJIIKYBaHHSI.

KurouoBi ciioBa: TyOepKynb03, 3aXBOPIOBAHICTh, MOMIUPEHICTh, JIIKYBaHHS.
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Addressing Occupational Diseases; Integrating
the Discipline at Danylo Halytsky
Lviv National Medical University

Introduction. Occupational diseases result from ex-
posure to harmful factors in the work environment and
poor working conditions. These factors can directly or
indirectly cause health problems in employees. Occupa-
tional diseases are more likely to occur under specific
working conditions than in the general population. The
nature of these diseases is determined by the way harm-
ful factors or combinations of factors affect a person
during work, as well as the strength, concentration, and
duration of their impact [1-3].

The establishment of specialized clinics for occupa-
tional diseases during the early twentieth century repre-
sented a significant advancement in the field. Milan’s
pioneering institution, founded in 1910, served as a mod-
el for similar facilities worldwide. Meanwhile, the Ukrainian
Institute of Occupational Medicine, established in 1923
and now known as Kharkiv Research Institute of Occu-
pational Health and Diseases, played a pivotal role in
Ukraine. The official list for diagnosing occupational
diseases, ratified in Ukraine in 1928, serves as the basis
for determining such conditions [1].

Within the broader framework of training for a master’s
degree in medicine, the study of occupational diseases
has long been and remains an essential discipline. The
primary objective of this course is to equip students with
the skills necessary for examining patients, taking appro-
priate action, and treating the most prevalent occupation-
al diseases. Moreover, it aims to familiarize them with
organizational measures for preventing such diseases,
principles of professional selection, and labor examination.
Developing the ability to recognize the presence of occu-
pational diseases in patients is crucial. This not only ad-
dresses medical concerns related to preventing the onset
and progression of these diseases among workers, but also
addresses socio-economic issues, including retaining the
nation’s workforce and reducing social disability payments.

The aim of the study. To examine the issue of occu-
pational diseases and the teaching methods employed in
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this area at Danylo Halytsky Lviv National Medical
University.

Materials and methods. In conducting the study, we
utilized content analysis, systematic and comparative
analysis, and the bibliosemantic method to review current
research on the contemporary understanding of occupa-
tional diseases. Relevant literature was sourced from
scientometric databases such as PubMed-NCBI, Medline,
ResearchGate, Cochrane Library, and EMBASE using
specific keywords like "occupational diseases" and "com-
petencies."

Our analysis focused on the allocation of hours for the
teaching of "Occupational Diseases" to an average student
group at Danylo Halytsky Lviv National Medical Uni-
versity since 2005 till 2024. We recorded total number of
hours, hours designated for lectures and practical classes,
and time spent on writing medical histories for this dis-
cipline. Our findings for academic year 2023/2024 close-
ly resemble those of the academic year 2022/2023.

Results and discussion. According to the latest report
by the World Health Organization (WHO), an estimated
160 million cases of occupational diseases are recorded
annually, resulting in a mortality rate of approximately
1.7 million individuals each year. Notably, the average
incidence of occupational diseases in Ukraine, as reported
by the WHO Office for Europe, stands at about 13 per
100,000 people, whereas these rates are 43 and 30 per
100,000 people in the European Union and all European
countries, respectively [4].

A substantial trend in the detection of occupational
diseases in Ukraine is its wave-like nature, with a signifi-
cant wave emerging in 2000 and persisting to the current
day. This heightened detection may be attributed to the
enactment of the Laws of Ukraine "On Occupational
Safety and Health" and "On Compulsory State Social
Insurance of Workers against Occupational Accidents
and Occupational Diseases that Caused Disability," as
well as the establishment of the Social Insurance Fund
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for Occupational Accidents and Diseases. These legisla-
tive and institutional measures have augmented the fi-
nancial compensation for health impairments resulting
from working conditions [4].

The determination of occupational diseases is carried
out by a specialized commission comprising experts
from specialized clinics, in accordance with the approved
list by the Ministry of Health. The process is governed
by the Resolution of the Cabinet of Ministers of Ukraine
N 1662 dated 08.11.2000, "On Approval of the List of
Occupational Diseases (Annex 1)," as amended by sub-
sequent resolutions and the "Instruction on the Appli-
cation of the List of Occupational Diseases" N 374/68/338
0129.12.2000. Additionally, the Resolution of the Cabi-
net of Ministers of Ukraine N 1112 of 25.08.2004 out-
lines the "Procedure for Investigation and Record Keep-
ing of Accidents, Occupational Diseases, and Accidents
at Work."

In Ukraine, respiratory system disorders are prevalent
among occupational diseases due to a significant number
of individuals working in environments with industrial
dust, as well as professions involving exposure to high
or low atmospheric pressure.

According to the State Statistics Committee of Ukraine,
nearly one in three individuals employed in production
(28.9 %) works in conditions that do not meet sanitary
and hygienic standards. Industries with the highest risk
of occupational diseases include coal mining (74.1 % of
workers in unfavorable conditions), metallurgy (59.6 %),
gas (55.6 %), oil and gas (50.6 %), and chemical and
petrochemical industries (43.2 %) [4].

The educational and professional program (EPP) in
the field of Medicine at the second (master’s) level of
higher education has been meticulously designed to align
with the stipulations set forth in the Standard of higher
education for the second (master’s) level, specifically in
the field of Health Care and the specialty of Medicine.
This program, as outlined and enforced by the Ministry
of Education and Science of Ukraine through Order
N 1197 dated 08.11.2021, encompasses the requisite Euro-
pean Credit Transfer System (ECTS) credits, a compre-
hensive list of graduate competencies, the normative
content of training for higher education applicants, the
certification process, and the requirements for internal
quality assurance of higher education. The foundational
principles of this educational and professional program
are based on a multitude of regulatory documents, thus
providing a robust framework for the training of aspiring
professionals in the field of Medicine.

The Educational Program Portfolio (EPP) facilitates
the realization of the pedagogical cycle in line with the
seventh level of the National Qualifications Framework
(NQF) of Ukraine, which aligns with the second level of
the European Higher Education Area (Frameworks of
Qualifications in the European Higher Education Area
- FQ-EHRA) and the seventh level of the European Quali-
fications Framework (European Qualifications Frameworks
3 level - EQF-LLL). It enables the acquisition of speciali-
zed conceptual knowledge encompassing contemporary
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scientific advancements in the professional domain or
area of expertise, serving as the bedrock for original
thought, research, and critical analysis of issues within
and at the fringes of knowledge domains.

The study of "Occupational Diseases" necessitates the
development of specific competencies by the learner [6],
comprising integral, general, and professional proficiencies.

The integration of competencies entails the adept ap-
plication of acquired general and professional skills to
address intricate challenges within the medical profession
and practical issues in the realm of healthcare, as dictated
by specific catalogues of disease symptoms and syndromes,
emergency situations, physiological conditions, diseases
necessitating specialized patient management, medical
procedures, as well as considerations pertaining to fo-
rensic and military evaluations, or other intricate prob-
lem-solving requirements, encompassing research and
innovation in the medical domain. This skill set also
encompasses the capacity for independent and continuous
learning.

The encompassed general competencies include:

1. Abstract thinking, analysis, and synthesis;

2. Acquisition and assimilation of contemporary
knowledge;

3. Application of knowledge in practical scenarios;

4. Comprehensive grasp of the subject matter and pro-
fessional practice;

5. Adaptability and adeptness in novel situations;

6. Informed decision-making;

7. Proficiency in collaborating within a team;

8. Strong interpersonal communication skills;

9. Proficiency in utilizing information and communi-
cation technologies;

10. Capability to search, process, and analyze infor-
mation from diverse sources;

11. Resilience and determination in fulfilling tasks and
responsibilities;.

12. Consciousness of equal opportunities and gen-
der-related issues;

13. Ability to comprehend their rights and obligations
as a member of society, recognizing the value of a civil
(free, democratic) society and the necessity for its sus-
tainable development, as well as the principles of the rule
of law, human and civil rights and freedoms in Ukraine;

14. Proficiency in preserving and advancing moral,
cultural, and scientific values and accomplishments of
society, grounded in an understanding of the history and
developmental patterns of the subject, its position with-
in the broader system of knowledge about nature and
society and in societal development and technology, and
the ability to engage in various types and forms of physi-
cal activity for active recreation and a healthy lifestyle.

Special (professional, subject) competencies encompass
a range of essential skills, including:

1. Proficiency in gathering medical information about
the patient and analyzing clinical data;

2. Ability to identify the necessary list of laboratory
and instrumental studies and to evaluate their results
effectively;
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3. Capability to form a preliminary and clinical diagnosis
of the disease;

4. Skill in selecting the appropriate mode of work and
rest during the treatment and prevention of diseases;

5. Competence in prescribing proper nutrition during
the treatment and prevention of diseases in patients of
different age groups, including infants, children, adolescents,
and adults;

6. Proficiency in determining the principles
and nature of treatment and disease prevention
in adults, as well as patients in childhood and
adolescence;

7. Proficiency in managing emergency conditions in
adults, children, and adolescents;

8. Competence in selecting strategies and delivering
emergency medical care to a child;

9. Capability to execute medical and evacuation
procedures;

10. Proficiency in conducting medical procedures;

11. Aptitude to address medical challenges in unfamiliar
settings with limited information, while considering social
and ethical responsibilities;

12. Proficiency in maintaining comprehensive medical
records, including electronic documentation;

13. Ability to effectively communicate knowledge,
conclusions, and arguments on healthcare issues to both
specialists and non-specialists, including students;

14. Commitment to ethical principles in patient care
and laboratory animal research;

15. Dedication to upholding professional and academic
integrity, ensuring the reliability of scientific findings;

The competencies aligned with the NQF descriptors
are outlined in a "Competency Matrix" [6, 7].

Given the unpredictable nature of occupational injuries
to organs and systems, the development of occupational
diseases, and their life-threatening implications, it is crucial
for doctors across all specialties to be well informed about
the clinical manifestations, specific actions, and treatment
of such diseases.

From 2005 to 2024, the total hours dedicated to the
"Occupational Diseases" course decreased by threefold
(fig. 1). The highest number of academic hours (48) was
documented in the 2009/2010 academic year, while the
lowest (16) was observed in 2022 / 2023.
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Fig. 1. The total number of academic hours in the discipline "Occupational Diseases" in 2005-2023.

Note. Calculated for one student group.

The allocation of hours for practical classes has
significantly changed, as shown in fig. 2. The
reduction in practical class hours corresponds to
the overall decrease in academic hours for the course
"Occupational Diseases" during the period under
investigation.

Given that the Department of Internal Medicine
No. 1 of LNMU is based in the specialized occupational
pathology department of the Lviv Regional Clinical
Hospital, students now have the opportunity to work
directly with relevant patients. As a result, the time
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required for processing and documenting a patient’s
medical history has been reduced during this period
(fig. 3).

The academic hours allocated to lecture presentation
of relevant material have undergone a significant
reduction, as illustrated in fig. 4. In the 2005/2006
academic year; the maximum number of hours per
academic group was 18. However, since the 2013/2014
academic year, this allocation has been reduced by a
factor of three.
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Fig. 2. Number of hours for practical classes in 2005-2023.

Note. Calculated for one student group.
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Fig. 3. Number of hours spent on writing a medical history of a patient with occupational pathology in 2005-2023.

Note. Calculated for one student group.
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Note. Calculated for one student group.

Conclusions. Occupational diseases present a signifi-
cant challenge for the healthcare system, not only in
Ukraine but also globally, in terms of both morbidity and
mortality. Given the continued operation of industries
with unfavorable or hazardous working conditions, it is
unlikely that there will be a rapid reduction in these in-
deces.

Between 2005 and 2024, there has been a significant
reduction in the total number of hours and the hours al-
located for lectures and practical classes in the educa-
tional and professional syllabus for the discipline "Oc-
cupational Diseases." Additionally, no hours have been
allocated for writing a medical history for nearly a decade.

This negative trend limits the amount of processed in-
formation available for the second (master’s) level of
education, even if all competencies, relevant knowledge,
and skills in the discipline "Occupational Diseases" are
acquired.

We recognize the potential for enhancing the study
"Occupational Diseases" through the incorporation of
various didactic methods in the educational process. This
necessitates an increase in the allocated academic hours
to further improvement the professional development of
higher education students specializing in the field of 22
"Health Care," particularly within the specialty of 222
"Medicine."

References

1. JlepxaBHa ciyx06a craructuku Ykpaiuu. Jloctymno: http://www.ukrstat.gov.ua/ (State Statistics Service of Ukraine.

Available from: http://www.ukrstat.gov.ua/)

2. Kamunina IB. TIpodeciiini 3axBoproBanus. 3amnopixoks; 2019. 26 c. (Kaminina I'V. Occupational diseases. Zaporizhzhia;

2019. 26 p.).

3. Kamycrauk BA, Koctiok 1D, pen. IIpodeciiini xBopoou: minpyunuk (BH3 IV piBus akpeantanii). Kui: Meannuna;
2017. 5-e Bua. 536 c. (Kapustnyk VA, Kostyuk IF, ed. Occupational diseases: a textbook (University of the IV level of

accreditation). Kyiv: Medicine; 2017. 536 p.).

4. Haropna AM, Cokonosa MII, Kononosa II". Enigemiosnoriuni gociipkeHHs npodeciiinoro 310poB’s B Ykpaini. YkpaiHChbKHN
KypHau 3 ipooiem Meaunuau mparg. 2018;4(57):3-20 (Nagorna AM, Sokolova MP, Kononova IG. Epidemiological stud-
ies of occupational health in Ukraine. Ukrainian Journal on Problems of Occupational Medicine. 2018;4(57):3-20).

5. Haka3 MinicrepcTsa oxoponu 310poB’° st Ykpainu Ne 1197 Bim 08.11.2021 p. «IIpo 3aTBepKeHHs cTaHIapTy BHIIOT OCBITH
31 crierianbHOCTI 222 MeauiuHa Juist qpyroro (MaricrepchKkoro) piBHs Buiioi ocitu» (Order of the Ministry of Health of

Ukraine N 1197 dated Nov. 8, 2021 "On approval of the standard of higher education in the specialty 222 Medicine for

the second (master’s) level of higher education").

ISSN 2306-4269. Lviv Clinical Bulletin. 2024, 1(45)

61



LCB

6. Poboua mporpama HapuansHOI quctuiutiad OK 25.5 «IIpodeciiini xBopoou». JoctymHo: https://shorturl.at/sQS39 (Work

program of the educational discipline BC 25.5 "Occupational diseases". Available from: https://shorturl.at/sQS39).

7. Xyxuaina OC, lllymko I'l, Mauapux O€. Ilpodeciitni XBopoOH: HaBYaIbHUIN ITOCIOHKK JUIsl CTYAEHTIB BUIIUX METUYHHUX
HaByanbHUX 3akiaziB III-1V piBuiB akpeantanii. Yepnisui; 2017. 427 c. (Khukhlina OS, Shumko GI, Mandryk OE. Oc-
cupational diseases: a study guide for students of higher medical educational institutions of III-IV levels of accreditation.
Chernivtsi; 2017. 427 p.).

The article was submitted to the editorial board on March 7, 2024.

Conflict of interest
The authors declare no conflicts of interest.

Addressing Occupational Diseases; Integrating the Discipline
at Danylo Halytsky Lviv National Medical University

Z.. Bilous, N. Grechkivska, L. Kobak, N. Drobinska, M. Butynska

Introduction. Occupational diseases are those that result from exposure to unfavorable, harmful, or dangerous
factors in the production environment and work process. These factors can directly or indirectly cause health dis-
orders in employees. Professional pathology has long been and continues to be a crucial component of a physician’s
comprehensive training, culminating in the attainment of a master’s degree. The primary objective of the occupa-
tional diseases learning curriculum is to instruct students in the techniques of patient examination, diagnosis, and
treatment of prevalent occupational ailments, as well as in organizational strategies to prevent their occurrence, and
the principles of professional selection and labor examination. It is essential to maintain vigilance in identifying and
addressing occupational diseases in patients. Doing so will not only help in addressing medical concerns related to
prevention and the escalation of severity among working individuals, but also in mitigating social and economic
issues. These include preserving the productivity of the nation’s workforce and reducing the need for social benefits
due to work incapacity. Given the unpredictable nature and life-threatening potential of certain pathologies, it is
imperative that doctors across all specialties possess knowledge about the clinical aspects, specific diagnostic fea-
tures, and treatment of occupational diseases. Mastering the discipline "Occupational diseases" involves obtaining
certain competencies by students.

The aim of the study. To examine the issue of occupational diseases and the teaching methods employed in this
area at Danylo Halytsky Lviv National Medical University.

Materials and methods. The analysis of the number of hours allocated to the average statistical group of students
during the period since 2005 till 2023 at Danylo Halytsky Lviv National Medical University has been conducted.

Results. During period under investigation, there was a threefold decrease in the total number of hours, as shown
in graph 1. The maximum number of academic hours - 48 - was documented in academic year 2009-2010, and the
minimum - 16 - was in 2022-2023. The number of academic hours allocated for practical classes has also undergone
significant changes, as depicted in graph 2. The number of practical hours is calculated for one academic group.
The decline in the number of hours for practical classes corresponds to the decrease in the total number of academic
hours in the discipline "Occupational diseases" for the specified period. During this period, the hours for writing
and processing the medical history of a patient with symptoms of an occupational disease were reduced. Academic
hours for the lecture presentation of the material were also significantly reduced: the maximum hours per student
group was 18 — in academic year 2005-2006, and till academic year 2013-2014 it was reduced threefold. The inde-
ces for academic year 2023-2024 are similar to those of the period 2022-2023.

Conclusion. Occupational diseases have been and continue to be a significant issue within the healthcare system,
not only in Ukraine, but worldwide, in terms of both morbidity and mortality rates. Given the efficient functioning
of industries with unfavorable or harmful working conditions, there is little chance for a rapid decrease in these
indeces. Between the academic years 2005-2006 and 2023-2024, there has been a notable reduction in the total
number of academic hours and hours allocated for lectures and practical classes in the discipline "Occupational
diseases." Furthermore, there has been a complete absence of hours allocated for writing the history of the disease
for almost a decade. This concerning trend, despite the acquisition of relevant knowledge and skills, significantly
limits the amount of processed information at the master’s level of education. We believe that improving the "Oc-
cupational diseases" syllabus can be achieved by engaging various didactic mechanisms into the learning curriculum
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for this discipline. This improvement requires an increase and a fixed number of academic hours to support the
professional growth of students in higher education, particularly those in the field of 22 "Healthcare" and the spe-
cialty of 222 "Medicine".

Keywords: occupational diseases, competences.

Horsia Ha npodsaemy npodeciiHuX XBOP00; BUKJIAJAHHSA i€l AUCHUILIIHA
y JIbBiBCbKOMY HALIIOHAJILHOMY MeIU4YHOMY YHiBEepPCHUTETi
imenn lanuniaa I'aauubKoro

3. O. Binoyc, H. B. I'peukiBcbka, JI. O. Kodak, H. B. /Ipo0incbka,
M. I. bytuncbka

Beryn. IIpodeciiini xBopobu 10Ci € y CIIUCKY HE MOI0JIAaHUX JIFOACTBOM XBopoO. [locTiitHi BMockoHaleHHS i
MOJIEpHi3allis TEXHOJOTYHUX MPOLECiB, KOHTPOJIb 32 YMOBAaMH Mpalli, IOTPUMAaHHS CaHITapHUX HOPM He 3abe3re-
YYIOTh TOBHOLIIHHOTO 3HUKHEHHS HO30JIOTiH, 00’ eTHAaHUX MPOoeCIHHUMHI YUHHUKAMH Ta WIKiATUBOCTSIMU.

[IpodeciitHi XxBopoOU MOCITAIOTh BAXKIIUBE MICIe B IMIITOTOBIII CIEIisITiCTa 3a HanpsMoM 222 «MenunnHay
ramy3i 3HaHb 22 «OXopoHa 3740poB’s» MiJ Yac OTPUMAHHS 3HaHb, YMIiHb 1 HABHYOK 3T1JHO 31 CTaHAaPTOM BHIIOT
OCBITH, IKHH 3a0€31euyeThCsl HA0YTTSAM 3700yBadyeM OCBITH OCHOBHUX KOMIIETEHTHOCTEH (IHTErpabHUX, 3arajJbHUX
1 paxoBuXx).

Merta. {locnianti npobnemy npodeciiiHux XBopoO Ta BUKIaAaHH i€l UCUUILTiHY Y JIbBIBCbKOMY HaIliOHAIIb-
HOMY MeIMYHOMY yHiBepcuTeTi imenn Jlanuna ["anuupkoro.

Marepisisim i metoau. [IpoananizoBaHo nWHAMIKy 3MiH KUTBKOCTH aKaJeMIYHUX ToAuH yrpomorxk 2005/2024
HaBYAJIbHUX POKiB, BUAUICHUX ISl HOAAHHS JICKIIHOTO MaTepisily, NPaKTHYHHUX 3aHATH 1 HATMCAHHS CTYACHTOM
icTopii xBopoOu 3 nucuurutinu «IIpodeciiini xBopoOm».

Pe3yabraru. 3a BkazaHuil nepiof] BUSABICHO 3MEHIICHHS 3araibHoi KITbKOCTH aKaAeMIYHUX TOAWH YTPUYi, 10
BiJIMOBITHO BiAOMIIOCS HA TXHIil KITBKOCTH JUIS JISKIIH 1 MPaKTUYHKUX 3aHATh, X04a (POPMaIbHO «MAaTPHUIIT KOMITE-
TEHTHOCTEH» nependavae yCcmilHe 3aCBOEHHS Matepisity 3 aucuuiuting «lIpodeciiini XxBopoom».

Bucnosxku. [Ipodeciiini xBopoOu Oynu i € BaXKIIMBOIO IPOOIEMOIO CUCTEMU OXOPOHU 37I0POB’sI HE JIMILE B YKpa-
iHi, a 1 y Bcbomy CBITI.

13 2005 mo 2024 naByanbHi POKH, 3TiAHO 3 OCBITHHO-NIPOQECIITHOIO MPOTpaMor0 HaBYaIbHOI JucuuIutiny «lIpo-
(eciiiHi XBOpOOW», CYTTEBO CKOPOTHIIUCS SIK 3arajbHa KUIBKICTh TOJUH, TaK 1 KiJbKICTh TOJAWH, BUIICHUX HA
JIeKLii Ta NpaKTHYHI 3aHATTS, a TOAMHY IJIsl HAaMCaHHs icTopii XBopoOHu 3a maiike 10 kpalHiX pokiB He OyiIu BH-
JIJIEH] 30BCIM.

KurouoBi ciioBa: npodeciiini XBopoOH, yMOBH Ipalli, KOMIETEHTHOCTH.
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The 14-3-3n Biomarker Platform for Diagnosis
and Prognostic Monitoring of Patients

with Rheumatoid Arthritis

Introduction. It is now well-established that early
identification of patients with rheumatoid arthritis (RA)
is essential for ensuring optimal outcomes from treatment
[3, 9]. Consequently tools must be provided at the level
of primary care physicians that are feasible and have
sufficient diagnostic accuracy to enable early identification
of RA among the many causes of arthralgia. Several al-
gorithms have been reported for early identification of
RA, but these are complex while currently available lab
tests, such as rheumatoid factor (RF) and anti-cyclic ci-
trullinated peptide antibodies (anti-CCP) lack sensitivity
[4, 19, 20, 26]. Beyond early diagnosis, there is a major
unmet need for modifiable prognostic biomarkers that
help predict progression of structural joint damage in
patients with RA, especially in early disease where treat-
ment intervention is expected to be most effective [14].
This is emphasized in prospective cohorts demonstrating
that clinical and laboratory outcomes used in routine
practice account for only about 30.0 % of the prognostic
risk for progression of radiographic joint damage in the
hands and feet [8]. Growing evidence demonstrates that
a diagnostic and prognostic platform based on evaluation
of the 14-3-3n protein and its modifications may help
address these unmet needs.

The aim of the study. To review the literature regarding
the 14-3-3n biomarker platform for diagnosis and prognos-
tic monitoring of patients with rheumatoid arthritis.

Materials and methods. Content analysis, the method
of systematic and comparative analysis, and the bibliose-
mantic method of studying the current scientific research
related to the 14-3-3n biomarker platform for diagnosis
and prognostic monitoring of patients with RA were used.
Sources were searched in scientometric databases: PubMed,
Medline, Springer, GoogleScholar, ResearchGate using
keywords: RA, diagnosis, prognosis, 14-3-3n, biomarker.
30 sources were selected and analyzed, which highlight
the features of the 14-3-3n biomarker platform for diag-
nosis and prognostic monitoring of patients with RA.
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Results and discussion. 14-3-37 is a ubiquitous in-
tracellular protein that belongs to a family of seven iso-
forms that share 50.0 % amino acid homology, B, €, v, 1,
1, {, 0, and are found in the nucleus, cytoplasm, and cell
membrane where they appear to interact with a particular
phosphorylated threonine-serine motif [ 18]. These proteins
form homo- or hetero-dimers that lead to the formation
of'amolecular groove that may interact with an extensive
array of proteins involved in essential cellular processes
such as signaling pathways, protein trafficking, repair
and replication of deoxyribonucleic acid (DNA), and
cellular transport [11, 30]. Specific suppression of 14-3-3
expression in a glioma cell line using small interfering
RNA (siRNA) has also demonstrated that this leads to
decreased cell proliferation followed by apoptosis [5]. It
has also been reported that 14-3-3 proteins are constitu-
ents of exosomes and that extracellular expression of
14-3-3 proteins occurs when certain cell types, such as
immune cells, macrophages and dendritic cells, are ac-
tivated to release exosome into the extracellular space
during inflammation [23].

The specific relevance of 14-3-31 to RA first became
evident when it was reported that the 14-3-3n isoform
was selectively expressed in synovial fluid of patients
with RA in immunoblot experiments (fig. 1) [12].
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Fig. 1. Immunoblot of 14-3-3 protein
a4 — —-— isoforms detected in synovial fluid (SF)

. and peripheral serum (PS) of a patient
c g— with RA. Keratinocyte lysate (K)
constitutes a positive control.
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Moreover, it was shown that this was also observed in
skin fibroblasts, and this correlated with expression of metal-
loproteinases (MMP), especially MMP-1 and MMP-3.
Subsequently, it was shown that serum levels were con-
siderably higher in RA patients compared to healthy
controls [ 15]. A recent study postulated that extracellular
secretion of 14-3-3nin RA was due to tumor necrosis
factor alpha (TNFa)-induced necroptosis of macrophages
and tested this hypothesis using double-fluorescent im-
munostaining of synovial tissue from RA patients with
antibodies against various cell markers and14-3-3n [24].
The 14-3-3n protein was not expressed in cluster of dif-
ferentiation (CD) 4+T cells but was expressed in CD68+
macrophages from synovium but not lung tissue and was
detected at the surface layer as well as within the syno-
vial tissue. It was also detected in the surface layer of
synovial tissue obtained from patients with osteoarthritis
(OA) but not within the synovium. Colocalization was
observed with peptidylargininedeiminase 4 (PAD4), which
induces citrullination, in both CD68 positive macrophages
and CD 55 positive fibroblast-like synoviocytes. Exposure
of macrophages from healthy donors demonstrated that
TNFa induced redistribution of cellular 14-3-3n and PAD4

14-3-3n

from the cytoplasm to the nucleus in addition to necro-
ptosis mediated by increased phosphorylation of Mixed
Lineage Kinase Domain-Like protein (MLKL), the ter-
minal protein in the pro-inflammatory necroptotic cell
death program. This was accompanied by the release of
a large amount of 14-3-3n in the culture supernatant.
These effects were specific to TNFa and not observed
with interleukin (IL)-1, IL-6/s, IL-6R, or IL-21 indicating
that exocytosis was not the primary mechanism for the
secretion of 14-3-3n.

Once 14-3-37 is secreted it may then be considered a
foreign protein by the immune system and antibodies to
native 14-3-3n have indeed been detected in patients with
RA and may have diagnostic utility (vide infra) [13]. In
addition, in view of the colocalization of 14-3-3n with
PAD4 in the rheumatoid synovium it is perhaps not sur-
prising that there is evidence of citrullination of 14-3-3.
Citrullinated 14-3-3n elicits a humoral response and so
there are antibodies to both native as well as citrullinated
14-3-31. Consequently, the 14-3-3n biomarker platform
is comprised of 4 entities as outlined in fig. 2.

cit-14-3-3n

PAD Enzymes

N }M

14-3-3n

auto-Ab ? Ei

cit-14-3-3n

i; auto-Ab

Fig. 2. Extracellular 14-3-3n may induce autoantibodies to the native protein. The protein may also undergo citrullination
and this may also induce antibodies to the citrullinated protein in RA.

Development of an enzyme-linked immuno sorbent
assay (ELISA)-based methodology for identification of
14-3-3n allowed the testing of large numbers of sera from
patients with RA as well as patients with other rheumatic
disorders and unrelated autoimmune diseases [15]. The
initial validation of this assay according to the principles
established by the Soluble Biomarker Outcome Measures
in Rheumatology (OMERACT) Working Group [14],
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confirmed that levels of this biomarker did not vary ac-
cording to age, gender, prolonged maintenance at room
temperature, frequent freeze-thaw cycles, or interfering
factors in the blood of RA patients, such as RF.

Is there are role for 14-3-31 in the immunopathogenesis
of RA? The extracellular expression of this biomarker in
peripheral blood and serum could be a consequence of
inflammatory processes and not have any direct etiologi-
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cal role in the initiation and/or perpetuation of inflam-
mation. This question was evaluated using recombinant
14-3-3n at concentrations that may be observed in RA
patients in direct cell stimulation studies involving a va-
riety of different cell lines [16]. A dose-dependent effect
was observed on several inflammatory cascades that have
been implicated in the pathogenesis of RA, including
janus kinase/signal transduction and transcription acti-
vation (JAK-STAT), stress-activated protein kinase/c-Junus
kinase (SAPK/JNK), mitogen-activated protein kinase/

t Inflammation

/’Jf)
@ Y

IL-1B, IL-6, IL-8, MCP-1
MIP-1B, TNFa, 14-3-31

extracellular signal-regulated kinase (MAPK/ERK), and
this was primarily observed in cells of the innate immune
system and a monocytic cell line, human leukemia mono-
cytic cell line (THP1). By contrast, no effect was observed
on other pathways, such as nuclear factor kappa B (NF-xB)
or p38-MAPK. Moreover, this was accompanied by increased
transcription of pro-inflammatory cytokines IL1[3, IL6, IL8,
TNFa, macrophage inflammatory protein-1 beta (MIP-
1B), and macrophage chemoattractant protein-1 (MCP-1)

(fig. 3).

t Joint Destruction

= T

MMP-1, MMP-9, RANK L

mMRNA  Transcription of
Cytokines & Joint
Damage Factors

Trepsgroon

EXTRACELLULAR 14-3-3n MECHANISM OF ACTION

Fig. 3. 14-3-3n as a novel mediator of inflammation inducing several inflammatory signalling cascades and increased expression
of proinflammatory cytokines, metalloproteinases, and receptor activator of nuclear factor kappa-B ligand (RANKL),
implicated in the pathogenesis of RA.

There was also increased expression of cartilage de-
grading metalloproteinases, especially MMP1, MMP3
and MMP9, and RANKL, supporting a pathogenetic role
in cartilage and bone erosion. A particularly interesting
aspect of these experiments was the demonstration that
14-3-3n regulates its own expression in a positive feed-
back loop. It should be noted that the stimulatory effects
of 14-3-3n differ from TNFa in that the latter cytokine
activates the NF-xB and p38MAPK pathways and so the
impact of 14-3-3n does not appear to be a consequence
of its regulation of TNFa.

66

The diagnostic utility of 14-3-31 was first assessed in
619 subjects of whom 99 had early RA with median du-
ration of 3.4 months, 135 had established RA according
established patients with RA according to the American
College of Rheumatology (ACR) 1987 criteria, and 385
were controls comprised of 189 healthy subjects, 67 with
ankylosing spondylitis (AS), 20 with connective tissue
disease (systemic lupus erythematosus (SLE) n = 10;
systemic sclerosis, n =5; H. Sjogren’s syndrome, n = 5),
45 with various inflammatory diseases (B. B. Crohn dise-
ase, n = 10; ulcerative colitis, n = 10; psoriasis, n = 10;
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type 1 diabetes, n = 10; multiple sclerosis, n =5), 24 - with
psoriatic arthritis (PsA), 30 - with osteoarthritis (OA),
5 - with osteoporosis, and 5 - with gout [15]. The optimal
cut-off by receiver operator characteristic curve (ROC)
analysis was estimated to be >0,19 ng/mL for distinguish-
ing established RA patients from healthy controls. Sen-
sitivity and specificity for detecting RA were 77.0 % and
92.6 %, respectively, positive and negative predictive
values (PPV, NPV) were 0.70 and 0.80, respectively, and
positive likelihood ratio (LR+) was 10.4. For the same
cut-off, sensitivity and specificity were 64.0 % and 93.0 %
in early RA (LR+ of 8.6), and when comparing established
RA with all controls, sensitivity and specificity were
77.4 % and 86.0 %, respectively, and LR+ was 8.6. In
early RA, sensitivity was 71.0 % when either anti-CCP
or RF were positive, and this increased to 78.0 % with
the addition of 14-3-31. There were no correlations be-
tween levels of 14-3-3n and either C-reactive protein
(CRP) or erythrocyte sedimentation rate (ESR).

Since this first report, 14-3-3n has been assessed for
its diagnostic performance in patients across the world.
A recent systematic review evaluated the literature for
studies up to April 2021 and found 16 reports that used
the 14-3-3n ELISA and reported sensitivity and speci-
ficity data in the English language literature [1]. How-
ever, not all studies reported the cut-off serum level for
a positive test. Sensitivity varied from 50.0-100.0 % with
13/16 studies reporting sensitivity >60.0 % while spec-
ificity ranged from 73.0-95.0 % with 12/16 studies re-
porting specificity >80.0 %. Two previous meta-analyses
provided pooled sensitivity of 73.0 % (95.0 % confidence
interval (CI): 71, 75) and 63.0 % (95.0% CI: 60, 66) and
the pooled specificity was 88.0 % (95.0% CI: 87, 90) and
90.0 % (95.0 % CI: 88, 91) [28, 29].

A recent prospective study from Egypt assessed 14-3-31
in 80 patients with early RA of <6 months duration (group
I), 80 patients with established RA (group II), and 80
age- and sex-matched healthy controls [2]. Sensitivity
and specificity of 14-3-3n was 86.7 % and 96.7 % in
early RA, which was superior to sensitivity/specificity
of RF (61.7 %/ 81.3 %) and anti-CCP (68.3 %/ 95.0 %).
In contrast to the first study of 14-3-3n, a highly signif-
icant correlation was observed with ESR, CRP, Disease
Activity Score (DAS), and ultrasonographic findings of
joint inflammation. Moreover, serum levels decreased 6
months after institution of anti-TNFa therapy.

The variability in diagnostic performance across studies
may relate to disease related factors, such as disease ac-
tivity and severity, inclusion criteria such as disease du-
ration, patterns of referral, and study design, such as the
type of study cohort that was assessed. Nevertheless,
there is consistency across studies in demonstrating com-
paratively high sensitivity and specificity in RA. Further
prospective data from unselected cohorts would be help-
ful in assessing the incremental benefit to the current
practice of assessing RF and anti-CCP. The magnitude
of the unmet need is highlighted by recent data from a
Danish nationwide register-based study from 1998-2018
which demonstrated that the age- and sex-standardized
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incidence rate (IR) of seronegative RA was almost as
high as the IR for seropositive RA [22].

There is a substantial unmet clinical need in the routine
monitoring of patients with RA for a modifiable serologi-
cal biomarker with the capacity to predict progression of
structural damage. This impacts clinical practice because
a prognostic biomarker would help determine when more
intensive and/or a switch in disease-modifying antirheu-
matic disease (DMARD) therapy is indicated to reduce
risk of progression to structural damage. In current daily
practice, RF and anti-CCP are used to stratify patients
according to prognostic risk, but these biomarkers are
not useful for the longitudinal assessment of prognostic
risk. CRP is commonly used in daily practice, but its
prognostic role is limited to patients on conventional
synthetic disease-modifying therapies [21]. Several ma-
trix prediction models comprising combinations of vari-
ables with limited prognostic capacity have been proposed.
A pooled analysis of 1306 DMARD-naive patients with
active early RA about to start methotrexate or leflunomide
in observational cohorts (Etude et Suivi des POlyarthrites
Indifferenciées Récentes (ESPOIR) and Leuven cohorts
and clinical trials (Active-Controlled Study of Patients
Receiving Infliximab for the Treatment of Rheumatoid
Arthritis of Early Onset (ASPIRE), BehandelStrategieén,
Treatment Strategies, 7rial (BeSt) and Swedish Farma-
cotherapy (SWEFOT) trials) demonstrated that rapid
radiographic progression (RRP), defined as change in
the van der Heijde-modified Sharp Score of at least 5
points between baseline and 1 year, was determined by
4 predictors: RF positivity, presence of at least one RA
erosion on X-rays, CRP > 30.0mg/l, number of swollen
joints [27]. However, the primary factor contributing to
risk of progression was the presence of structural damage
on radiography at baseline, and in the absence of this, as
is now common in current daily practice, the contribution
of CRP was minimal.

A prognostic role for 14-3-3n in the development of
joint damage was first suggested when it was observed
that levels of this protein in joint fluid correlated with
levels of metalloproteinases known to be associated with
destruction of cartilage [12]. A Japanese study of 149
patients reported that 14-3-3n-positive patients had more
severe disease with higher scores for DAS28-ESR, Clini-
cal Disease Activity Index (CDALI), Simple Disease Ac-
tivity Index (SDAI), Tender Joint Count (TJC) 28, and
Swollen Joint Count (SJC) 28 compared to 14-3-3n-nega-
tive patients [10]. Treatment with several therapeutics,
especially biologics targeting TNFa, led to decreased
serum levels of 14-3-3n by one year of follow up and
those patients who reverted to negative 14-3-3n levels
had a superior clinical response as compared to patients
who remained positive. Baseline levels of 14-3-31 were
particularly helpful in predicting response to tocilizumab.
A Canadian study assessed 331 patients recruited to an
early undifferentiated polyarthritis inception cohort at
the University of Sherbrooke (Sherbrooke E-UPA cohort)
[7]. Higher serum levels of 14-3-31n were observed in
those patients positive for anti-CCP and/or anti-citrulli-
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nated vimentin and a positive 14-3-3n test (> 0.19ng/ml)
predicted more radiographic progression over 5 years.
The optimal cut-off level of 14-3-3n for predicting pro-
gression was identified by ROC analysis as 0/50 ng/ml.
Patients with levels > 0.50 ng/ml were less likely to achieve
clinical remission in response to treatment and radio-
graphic progression was greater in those that did achieve
remission when levels of 14-3-3n were persistently ele-
vated at > 0.50 ng/ml. A decrease in serum levels or re-
version to negative (< 0.19 ng/ml) was associated with
less radiographic progression.

A further study of the Sherbrooke E-UPA cohort ana-
lyzed the independent predictive capacity of 14-3-31
alone and in combination with other serological biomark-
ers for radiographic progression over 5 years in 749 con-
secutive patients and 2155 patient evaluations [6]. Patients
were treated according to a treat-to-target strategy aimed
at achieving zero swollen joints. These investigators rec-
ognized that baseline values alone for clinical and labo-
ratory predictors of radiographic progression are of lim-
ited value as these parameters are likely to change with
treatment. Consequently, they evaluated combinations
of biomarkers (CRP, RF, anti-CCP, 14-3-37)) in longitu-
dinal assessments over the 5-year time frame using a
statistical technique that adjusts for within patient cor-
relations of predictors that influence prognostic risk,
namely, generalized estimating equations. During follow
up, CRP levels changed in a responsive manner to treat-
ment while anti-CCP levels were stable. There was inter-
mediate variability in levels of RF and 14-3-3n. 14-3-31
was an independent predictor of radiographic progression
but only in patients with elevated CRP. When all four
biomarkers were positive, one in three patients were des-

MONOMER #1

tined to have radiographic progression of joint damage.
The relative risk for progression in patients without joint
damage at baseline was 20 and PPV/NPV were 30.0 %
/ 98.5 % if all 4 biomarkers were positive. Persistency
of positivity for 14-3-3n was associated with more joint
damage at 5 years as compared to patients who switched
from positive to negative for 14-3-3n.

An alternative perspective to the evaluation of prog-
nostic utility is the prediction of development of RA in
patients presenting in primary care with complaints of
arthralgia though without the finding of synovitis on
clinical exam. A recent study assessed the predictive ca-
pacity of 14-3-31 in a prospective cohort of patients with
arthralgia and absence of clinical synovitis though se-
lected for positivity of either RF or anti-CCP [25]. The
14-3-3n protein was found in peripheral blood several
years before the onset of RA and was significantly more
frequent and at higher serum levels in patients develo-
ping RA (34.0 %) than in those who did not (14.0 %).
However, generalized linear model analysis with RF and
anti-CCP as obligatory factors did not demonstrate pre-
dictive capacity for 14-3-3n that was independent of RF
and anti-CCP. This is not surprising in view of the co-oc-
currence of these biomarkers together with the study
design feature selecting patients positive for either RF
or anti-CCP. Further analysis will require evaluations of
patients that have not been preselected for RF or anti-CCP
positivity.

Preliminary studies have used 6 peptides derived from
the ligand binding groove of 14-3-3 and the Meso Scale
Discovery (MSD) electrochemiluminescent platform to
identify antibodies to the native protein (fig. 4).
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Fig. 4. Location of peptides around the ligand binding groove of 14-3-3n used to identify the presence of autoantibodies
to the native protein.
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These were assessed in 500 subjects of whom 114 had
early RA of 1-3 months duration, 135 had established
RA, 55 were healthy controls, 70 had other disorders (10
with SLE, 5 with systemic sclerosis, 5 with H. Sjogren
syndrome, 5 with osteoporosis, 10 with B. B. Crohn dis-
ease, 10 with ulcerative colitis, 10 with psoriasis, 10 with
Type 1 diabetes, 5 patients with multiple sclerosis) and
126 had other non-RA arthritides (67 with AS, 30 with
OA, 24 with PsA, 5 with gout) [17]. ROC curve analysis
comparing early RA with healthy controls generated an
optimal cut-off of > 380.0 U/ml where sensitivity was
73.0 % and specificity was 91.0 %, LR+ was 8.0, and
PPV/NPV was 94.0 % / 62.0 %. The combination of the
14-3-3n protein and/or its autoantibodies identified 90.0 %
of early RA patients, while positivity for any one of these
together with RF or anti-CCP identified 94.0 % of such
patients. The frequency of patients positive for the 14-3-3n
autoantibodies declined over time in early RA patients.

A preliminary report indicated that 14-3-3n autoanti-
bodies were differentially expressed in AS versus healthy
controls and their levels were associated with the degree
of inflammation visible on magnetic resonance imaging

(MRI) of the sacroiliac joints and with radiographic pro-
gression [17]. Further studies are warranted using an
assay platform that is feasible for widespread clinical
use.

Conclusions. The14-3-3n protein is selectively found
in the joints and peripheral blood of patients with rheu-
matoid arthritis. It has properties of an inflammatory
mediator in culture experiments involving monocytic and
innate immune cells and levels in rheumatoid arthritis
patients correlate with those of metalloproteinases asso-
ciated with cartilage degradation. Studies conducted
globally as well as meta-analyses demonstrate it has high
diagnostic utility for rheumatoid arthritis and complements
the diagnostic information provided by rheumatoid fac-
tor and antibodies to cyclic citrullinated peptide. Levels
may be reduced by various therapies and lack of impact
of treatment on serum levels is associated with a worse
outcome. Longitudinal studies and serial assessment of
14-3-3n demonstrate that higher levels increase the risk
for future joint damage in rheumatoid arthritis. These
data should be replicated in additional cohorts.
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for the 14-3-3n biomarker technology.

The 14-3-3n Biomarker Platform for Diagnosis and Prognostic Monitoring
of Patients with Rheumatoid Arthritis

W. Maksymowych

Introduction. There are several gaps in the clinical evaluation and management of patients with rheumatoid

arthritis (RA) that could be addressed through the development of new biomarkers. These include diagnostic
biomarkers for primary care physicians that facilitate early referral to a rheumatologist and modifiable biomarkers
that guide prognostic assessment and inform rheumatologists on the need for more intensive treatment.

The aim of the study.To review the literature regarding the 14-3-3n biomarker platform for diagnosis and

prognostic monitoring of patients with rheumatoid arthritis.

Materials and methods. Content analysis, the method of systematic and comparative analysis, the bibliosemantic

method of studying the current scientific research on 14-3-3n biomarker platform for diagnosis and prognostic
monitoring of patients with RA were used.
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Results. The 14-3-3nprotein is a new biomarker that is physiologically an intracellular chaperone but is detected
extracellularly in joint fluid and peripheral blood specifically in patients with RA. Levels of this protein correlated
with expression of metalloproteinases capable of degrading joint cartilage and with factors that enhance activation
of osteoclasts. The mechanism of secretion into extracellular fluid may involve necrosis of synovial cells induced
by tumor necrosis factor alpha (TNF-a).It enhances diagnostic accuracy of rheumatoid factor and anti-cyclic
citrullinated peptide antibodies for detection of RA and is associated with more severe disease but correlates poorly
with acute phase reactants such as C-reactive protein. Levels are reduced by several treatments, notably agents that
target interleukin-6 and TNF-a. Prospective studies demonstrate that serial measures of 14-3-3n reflect prognostic
risk for progression of joint damage on radiography, especially when used in combination with acute phase reactants.
The extracellular appearance of 14-3-31 may induce antibodies to this protein which may themselves have diagnostic
utility.

Conclusions. The14-3-3n protein is selectively found in the joints and peripheral blood of patients with rheumatoid
arthritis. It has properties of an inflammatory mediator in culture experiments involving monocytic and innate
immune cells and levels in rheumatoid arthritis patients correlate with those of metalloproteinases associated with
cartilage degradation. Longitudinal studies and serial assessment of 14-3-31 demonstrate that higher levels increase
the risk for future joint damage in rheumatoid arthritis. These data should be replicated in additional cohorts.

Keywords: rheumatoid arthritis, diagnosis, prognosis, 14-3-3n, biomarker.

Ilnardopma diomapkepis 14-3-31 AJ1s1 AIATHOCTHKH
TA NPOrHOCTHYHOI0 MOHITOPMHI'Y XBOPUX HA PEeBMATOIIHUI apTPUT

B. II. MakcumoBH4

Beryn. Sk Binomo, paHHE BUSIBJICHHS XBOPHUX Ha peBMaToinHuii aptput (PA) Mae BaxxnBe 3HaUCHHS JU1s 3a0€3-
MEYCHHS ONITUMAJILHUX PEe3yNbTaTiB MiKyBaHHs. OTxe, JiKapi HEpBUHHOI MEIMYHOT JOIIOMOTH TOTPEOYIOTh IHCTPY-
MEHTIB, fKi € 3IiICHEHHUMH i MafOTh JIOCTATHIO JiSITHOCTHYHY TOYHICTh, 00 YMOXIJIMBUTH paHHE BUSBICHHS PA
cepen OaraTboX IHIIKMX NPUYMH apTpajbrii. [CHye HU3Ka mporanuH y KIIHIYHIN OLiHLI Ta JiKyBaHHI XBopuX Ha PA,
o X MOXKHAa YCYHYTH, p03p06I/IBI_HI/I HOBI1 Oiomapkepw. 3oxpema, JISITHOCTHYHI OloMapKepu IUIsl 3aCTOCYBaHHS
JKapsIMH NMePBUHHOT JIAHKH, SIK1 CIPUSIIOTH PaHHBOMY BHUSBJICHHIO 1 MOJaNBIIOMY CKEPYBaHHIO JI0 PEBMATOJIOra, Ta
Moau(ikoBaHi, SIKi BU3HAYalOTh MPOTHOCTUYHY OLIHKY i iHOPMYIOTH pEBMATOJIOTIB PO HEOOXiHICTh IHTEHCHB-
HIIIOTO JIIKyBaHHSI.

Merta. 3aificHATH OIS JTiTepaTypu 100 miargopmu 6iomapkepiB 14-3-3n amst JiSTHOCTUKY Ta IPOTHOCTHY-
HOT'O MOHITOPHHTY XBOPUX Ha PEBMATOIIHUM apTPHUT.

Marepisiiin it MmeToau. BUKoprcTOBYyBalln KOHTEHT-aHaIi3, METOJ CUCTEMHOTO M MOPIBHSJIBHOTO aHalizy Ta
010;1i0ceMaHTUYHUN METOJ] BUBYCHHS PE3YJIbTaTiB Cy4acHUX HAyKOBHUX JOCIHIKEHb, OB’ A3aHMUX 13 IIIaTPOPMOIO
OiomapkepiB 14-3-31 1 1iarHOCTUKHU Ta MPOTHOCTUYHOTO MOHITOpUHTY XBopux Ha PA. TTomryk mxepen 3aiiicHio-
BaJIM B HayKoMeTpuuHuX 6aszax: PubMed, Medline, Springer, GoogleScholar, ResearchGate 3a kiroqoBumu ciioBa-
MH: PEBMATOiJHUN apTPHUT, AIATHO3, IPOTHO3, 14-3-31, Giomapkep. Bigibpanu it npoananizysanu 30 mxepen, siki
BUCBITIIIOIOTH 0cOOIMBOCTH M1aTdopmu OiomapkepiB 14-3-31 11 AIATHOCTHKH Ta NPOTHOCTHYHOT'O MOHITOPHHTY
xBopux Ha PA.

Pe3yabraru. binok 14-3-3n — HOBuil 6iomapkep, Akuil 3a (i310I0TYHUX YMOB BUKOHYE POJIb BHYTPILLIHBOKIIi-
TUHHOTO ILIAIIepOHa, ajie BUSBIISETHCS TAKOXK IMO3aKITITHHHO B CYITIO00BIH pinuHi Ta nepudepiiiHiii KpoBH, 0COOIH-
BO y XBOpHUX Ha PA. YMicT 1boro 0iika KOpeItoe 3 eKCIPECi€r0 METANONPOTEIHA3, 31aTHUX PYHHYBATH CyTiI000BUI
XpSilL, 1 3 YUHHUKAMHU, 1110 TIOCHITIOIOTh aKTHBALIII0 OCTEOKJIACTIB. MeXaHi3M ceKpelii y mo3aKkIiTHHHE CePEeAOBHUILE
MOXe€ BKJIIOYaTH HEKPO3 CHHOBISUIbHUX KIIITHH, 1HIYKOBaHUH BIITMBOM (akTopa Hekpo3y myxiuuu o (PHII-a).
binmok 14-3-3n miaBHIy€e AISSTHOCTUYHY TOYHICTh BU3HAYCHHS PEBMATOIMHOTO (DaKTOpa i aHTUTILN 10 IUKIIIYHOTO
LUTPYJIIHOBAHOTO MENTHUY AJIsl BUSBICHHS PA, acoLiIOETbCS 3 THKUMM NepediroM XBopooOH, ajie MoraHo KOpeIoe
3 TOKAa3HMKAMH TOCTPOi a3y, Takumu Ak C-peakTHBHHIT Ginok. Floro BMIiCT BIAaeThes 3MEHIIYBATH EKiTbKoMa
METOJaMH JIIKyBaHHs, 30KpeMa, BUKOPUCTAHHSIM JIKapChbKHUX 3ac00iB, sIKi BINTUBAIOTh Ha iHTepneikin-6 i @HII-a.
[IpocrneKTUBHI 1OCIiIKEHHS AEMOHCTPYIOTh, IO cepiliHi 3HadeHHs 14-3-31 BigoOpakatoTh MPOrHOCTUYHUI PUUK
HapOCTaHHS TSDKKOCTH YIIKOJUKEHHS cyro0iB Ha peHTreHorpadii, 0co0aMBo B KOMOiHALIT 3 TOKa3HUKaMH TOCTPOT
¢asu. IlosBa nozakiaituaHOrO 14-3-31 MOXKE 1HAYKYBATH MPOAYKIIIO aHTUTLI 10 LBOTO OilKa, SKi MOXKYTb MaTH
JSTHOCTUYHY I[iHHICTb.
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BucuoBkmu. binok 14-3-31 BHOIpKOBO BUSBIAETHCS B CyNII00ax i mepudepiiiHiil KpOBU XBOPHUX HA PEBMATOITHHIHA
apTpuT. BiH Mae BIacTUBOCTH MEAISITOPA 3alajeHHs B KyJIbTYPaJbHUX €KCIEPUMEHTAX 31 3aJIy4CHHSIM MOHOLUTAp-
HUX 1 BPOMKCHUX IMyHHUX KJIITHH, @ HOT'O IOKA3HUK y XBOPUX Ha PEBMATOIIHUN apTPUT KOPEIIOIOTh 13 BMICTOM
MeTaJIONpOTeTHa3, aCOIiOBaHMX i3 Jerpajamieto xpsma. JIOHTiTIoHI JOCTiKeHHS Ta cepiifHa OIliHKa Oinka
14-3-31 1eMOHCTPYIOTH, IO BHUIIMI HOTO BMICT ITiIBUIIIYE PU3HK MTOJAIBIIOTO YIIKOHKEHHS CyTII00iB Y XBOPUX Ha
peBMaroinuuil aprput. Lli gocmipkeHHs BapTO IOBTOPUTH B I0JaTKOBUX KOIOpTaXx.

Kuro4oBi cjioBa: peBMaToiTHUI apTpuUT, TiATHOCTHKA, TPOTHO3, 14-3-31, Giomapkep.
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Penensia na monorpadir B. 1. /Ienecroka, O. 1. Apanacrwok, O. B. bapcbkoli,
H. C. Bisniokonnoi, O. I1. /Ieneciok, H. O. My3uku, B. 1. IlImauis
«KJTiHIKO-iIHCTPYMEHTAJIbHI i J1a00PaTOPHO-IMYHOJIOTiYHI PEIUKTOPH
NPOTrHO3yBaHHSA YCKJIAJAHEHb BHYTPIIIHIX i KOMOPOiTHMX 3aXBOPIOBAHb» *
Ta OIVIsII HAYKOBOI0 I0POOKY MPOBiAHOT0 aBTOpa

[Iporuo3yBaHHsI HAPOCTAHHS TSHKKOCTH YCKIIAJHEHb —
aKTyajbHa rpoliieMa Cy4acHO! BHYTPIIIHBOI 1 KOMOP-
0101 maToorii. Bizomo, 1110 marieHTH TOMUPAKOTh He
BiJl XBOPOO, a BiJl yCKiIaqHeHb. Jloci KilacudHa BHYTPIlI-
Hs MEJUIIMHA Y CBiTI BUBYAlla €TIOJIOTiIO0, TATOTEHE3,
TSITHOCTHKY, uH(l)epeHuiﬁHy TSITHOCTHKY, JIIKyBaHHS Ta
npOdiNaKTHKY XBOPOO, 3BiAKH 3ar04aTKyBanacs BHY-
TPILIHS MEAMUMHA. Y [bOMY HAIPAMI BHY TPILIHS MC/TH-
nuHa 3a kpaitHi 100 pokiB qocsria BeIMYe3HUX YCIIiXiB.
BuByanu Takox yCKIaIHEHHs BHYTPIIIHIX XBOPOO, po3-
poOusnmu Meronu HeBiakmagHoi nomomoru. [Ipore me
MPOMJICHUH eTamn PO3BUTKY BHYTPIIIHBOI METULIMHU.

[Ipodecop BiHHHUIIEKOTO HAIIIOHATHFHOTO METUYHOTO
yHiBepcutety imenu M. 1. Iluporosa Birauiii IBanoBU4
Jenecrok y 80-pivHOMY Billi TOYaB PO3POOIISATH HaCTyTI-
HHii eTal — IPOTHO3YBAHHS YCKIIa/IHCHb BHYTPILIHBOI 1
KoMOpOiHOT maToorii 1 BiNOBIAHO — IXHIO Npodinak-
TUKY. BiH IpHUCBATHB LIbOMY LIICTh POKIB HANPYXEHOI
TIpalli, HarvcaB pa3oM 3i CITiBIpalliBHUKaMHi MOHOTpadito,
Maro4yM Ha MeTi NePEeKOHATH HAyKOBLIB YKpaiHH 1 CBITY
B HEOOX1THOCTH BHBYATH NMPOTHO3YBAHHS YCKIAJHECHb
BHYTPIIITHIX 1 KOMOPOiTHUX 3aXBOPIOBaHb.

MoHorpadisi ckI1agaeThCcs 3 BOCBMHU PO3JILTIB, T’ STh
13 SIKUX MPHUCBAYCHO AISTHOCTUYHMM METO/IAaM 1 BHKO-
PHUCTaHHIO iX I TPOTHO3yBaHHSI YCKJIQJAHEHb BHY TPILl-
HiX XBOpOO.

[epmuit posain (manmcanu goneHtu O. B. bapceka,
H. O. My3suxka Ta nikap O. I1. JleHeciok) npuCBsIUEHO
cuiporpadii, npyruit — okcumetpii (O. B. bapcrka,
H. O. My3uka), ueTBepTuii — yJabTpa3ByKOBUM METOAAM
nocmmkeHHs (moneHt B. 1. IImaniit), m’sTuit — eHmo-
ckorii (moreHT O. 1. AdaHacrok), CbOMHIA — KOMIT I0Tep-
Hill Tomorpadii (mouentka H. C. binokonuna). ABropu
J00pe BOIIOIIOTH TIePEITiYeHIMH METOIaMH J0CITiJKESH-
Hs1, MalOTh JTIOCBi pOOOTH 1 AUIATHCS HE JTUIIEC METO/IH-
KaMH OOCTEKEHHS, TPAKTYBaHHSIM OTPUMaHUX PE3yiib-
TaTiB JOCHIKEHHS, a ¥ KPHUTEPiAMHU TisITHOCTHKHU
BHYTPIIITHIX XBOPOO.

[Ipodecop B. 1. Jlenecrok HamucaB TpeTiil, MOCTHH i
BOCBMHUH PO3MiNH, B SKUX BUCBITJIMB JOCSTHEHHS BHY-
TPIITHBOI 1 KOMOPO1THOT MATOJIOTI] Y I[LOMY HAIPSIMI.
TpeTiit po3isn MPUCBSIYEHO KIIHIKO-IHCTPYMEHTATEHUM
1 1abopaTOPHO-IMYHOJIOTIYHUM TPETUKTOPAM ITPOTHO-
3yBaHHsI yCKJIQIHEHb ITyJIbMOHOJIOTTYHUX Ta KOMOPOiHUX
3aXBOPIOBaHb. ABTOp I'PYHTOBHO IpOaHali3dyBaB 274
JpKepera BITYM3HSHOI 1 3apyOiKHOI JiTepatypu. Y pasi
XBOpPOO, TakWx, K XpOHIYHA OOCTPYKTHBHa XBOpoOa
JieTeHb, OpoHXisTbHA acTMa, mHeBMOHII, TEJIA, Bu3Ha-
YajJgd TOJOBHO NPEIUKTOPU HAPOCTAHHS TSXKKOCTHU

* Binnnus: Egenpseiic i K.; 2024. 504 c.

XBOPOO, a He MPEAUKTOPH MPOTHO3YBAHHS YCKJIQAHCHb.
[HpopMartis ykpaTHCEKHX 1 3apyOiKHUX HayKOBIIIB CBiJI-
YUTh PO T€, M0 CTHKAIOYHCH 13 XBOpPOOAMH OpTaHiB
JUXaHHS, BUBYAJIU TiJIbKU NMPEAUKTOPH BUHUKHEHHS
xBopoOu. Bin 3ayBakuB, 1110 B TOCTYIHIH jiTeparypi He
nmoaulOyBaB MyOITiKaIliid, MPUCBIYEHUX MPOTHO3YBAHHIO
YCKJIaIHEHb BHYTPIIIHIX 1 KOMOPOiTHUX 3aXBOPIOBAHb.

VY moctoMy po3aisii po3mISHYTO KITiHIKO-€H/I0CKOMiY-
Hi 1 TaOOpaTOpHO-IMYHOJIOT19HI TPETUKTOPY BUHUKHEH-
Hsl Ta TPOTHO3YBaHHs yCKIIIHEHb FACTPOCHTEPOIOTTYHIX
1 KOMOPO1THUX 3aXBOPIOBaHb. ABTOp MpoaHaiizysas 330
BITYM3HSIHUX 1 3apyO0iKHHX JKEPEII TiTepaTypH 1 moKa-
3aB, 1110 IPEIUKTOPH XBOPOO LITYHKA, KUIIKIBHUKA, JKOB-
9YeBOTO MiXypa, IeYiHKH Ta MiIIITyHKOBOI 3aJ1031 BUBYE-
Hi HEJAOCTaTHHO. |HKONM NpPEeIuKTOpPH XBOPOO He
CTOCYBAJIMCh MPOTHO3YBaHHsI YCKJIQAHEHb ITi]] Yac BHY-
TPINIHIX 1 KOMOPOITHUX 3aXBOPIOBaHb. [Ipallh, mpucBs-
YCHUX MPOrHO3YBAHHIO YCKJIAaJHEHb raCTPOCHTEPOIIO-
TiYHUX XBOpPOO, y JOCTYNHIH niTeparypi BiH He
mouOyBasB.

Bocwmuii po3nin B. 1. JleHectok mpuCBSITUB KITiHIKO-1H-
CTPYMEHTAIILHUM 1 J1a00paTOpPHO-IMYHOJIOTIYHUM TIpe-
JUKTOpaM IPOTHO3YBaHHS yCKJIaIHEHb He(hPOJIIOTTHHNX
Ta KOMOpOiAHNX 3axBOproBaHb. [IpoaHamizoBano 232
JOKepesa BITYM3HSHOI 1 3apy0iKHOT HAyKOBOT JIITepaTypH.
[NomrykoBuii aHaIi3 BEIUKOT KiTBKOCTH OITyOITiKOBAaHHX
npamb yMOXJIMBUB 3pOOUTH BUCHOBOK, 1110 IPEAUKTOPH
MPOTHO3YBaHHSI YCKJIQAHEHb ITi]] 4aC XPOHIYHOTO IJIoMe-
PYIIOHEPPHUTY, XPOHIYHOTO TTienoHePpUTY, iHPEKIIil ce-
YOBUX NUISIXIB 1 XpOHIYHOI HUPKOBOI HEIOCTATHOCTH
[-1V crapniii He BUBYAIM, Y IOCTYIHIH JTiTEpaTypi TaKMX
Mpaib He BUSABIEHO. ABTOp HaBiB 11 He 30BCIM WiTKHX
NPEIUKTOPiB XBOPOO HUPOK, a HE IIPOTHO3YBAHHS YCKJIIa-
HeHb. BiH He crogiBaBcsi OTpUMATH pe3yibTaT, KUK
CBITUHTB, 1110 IIPOTHO3YBaHHsI yCKIIAIHEHb 1111 4ac Hedpo-
JIOTIYHUX 1 KOMOPOIJHUX HEIYT Ile He BUBYCHO.

Hanpy»xeHa ¥ BiAmoBi1anpHa MecTUpivHa paris CIio-
Hykana mpogecopa B. I. JleHecioka 10 BUCHOBKY TIPO
HOBUI HaIpsiM BUBUYEHHS BHYTPINIHBOI i KOMOPOiTHOT
MEAMLIMHU — BUBUYCHHS MPEIUKTOPIB MPOTHO3YBAHHS
YCKJIaJIHEHb 1 CTBOPEHHS Ha TXHIl OCHOBI €()eKTUBHUX
MeTofiB npodinakTuku. Lle Bumarae opraHizamiifamx,
JIepAKaBHHX, HAYKOBHX, PO LIaKTHIHO-OXOPOHHHX 3a-
XOJIiB, CIIPSIMOBAHUX Ha 3MiHY Halpsmy HAYKOBHX PO3-
POOOK, 1110 CIPUATUMYTH IIPOIOBKECHHIO TEPMIHY JKUTTS
MAI[IEHTIB 13 BHYTPINIHBOIO MATOJOTIEI0, TOMIIMIIEHHIO
1XHBOT SIKOCTHU JKUTTS, 3SMECHIICHHIO CMEPTHOCTH.

[epma monorpadis npodecopa B. 1. Jlenecroka i cri-
BaBTOPiB «KITiHIKO-IHCTpYMEHTANbHI PEAUKTOPH TIPO-
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THO3YBaHHS CEPIIEBO-CYIUHHHUX 1 KOMOPOITHIX 3aXBO-
PIOBaHbY 13-TIOMIXK IPUCBSUEHUX PO3BUTKY BHYTPIIIHBOT
KoMOopOiHoi MemuIHN modadnia ceit 2023 poky. Upy-
ra MmoHorpadis «KmiHiko-iHCTpyMeHTanbHI 1 1abopa-
TOPHO-IMYHOJIOT19H{ MPEANKTOPH IMTPOTHO3YBAHHS YCKJIIa -
HEHb BHYTPIIIHIX 1 KOMOPOITHUX 3aXBOPIOBAHb)» BUHIIIA
npykom 2024 poxy. ABTOp TIpaIioe HAl TPETHOI0 MOHO-
rpadiero «Kiodi mpodiakTHKK yCKIaAHEHb BHYTPIlll-
HIX 1 KOMOPOITHUX 3aXBOPIOBAHb MUISXOM BUBYCHHS
MIPEIVKTOPIB MTPOTHO3YBaHHS yCKIaHeHb Y X XI cTomiT-
Ti», sIKa CKIagaTuMeThes i3 20 po3aimiB.

TsopuicTs mpodecopa B. 1. [lenecroka 6aratorpanna
W TuTiTHA, a;pKe 55 POKiB HAYKOBOI 1 TPAKTUYHOI JisUTb-
HOCTH BiH IPHUCBSITUB BHYTPIIIHIN (TIepexyciM Kapio-
JI0Ti1) 1 KOMOPOITHIN MEIUITNHI, HATUCAHHIO MOHOTpadiii,
MiAPyYHUKIB, HABYAIFHUX TTOCIOHWKIB, XyJ0KHbO-aHa-
JMTUYHUX KHAUT y Tady3i yXOBHOTO 30aradyeHHs JIIoaen
1 BUXOBaHHS HaIlil.

B. 1. Jlenecrok 3i criBaBTOpaMy HaMCAJIH TPH XYI0XK-
HBO-aHAJITUYHI KHUTH: « ETamny >KUTTS JTIOAWHU B METHY-
HOMY, (pistocochroMy Ta perniriiHoMy po3yMiHHD (2013)
YKpaiHCHKOIO, POCIHICHKOIO Ta aHTIIMCHKOIO MOBaMHU;
«JIt000B 1 MyzpicTh y mOe3ii. AHTOJOTISI MIXKHApOTHOT
JPUKH, CTBOPEHOT IPOTATOM TUCTIOIMITE» (2021), «My-
JIpi BUCIIOBH TSI TyXOBHOTO 30aradeHHs Ta marpioTud-
HOTO BHXOBaHHS cycmiiabcTBay (2023). Lli TBopu oTpu-
MaJIi MXKHApOJIHE BU3HAHHS.

Munyno 38 pokiB sik Bitauniii [BaHOBHY 3aXHCTHB JT0K-
TOPCHKY AUCEPTAIiio 3 TeMH: «PoJb eHTpaIbHO1, peri-
OHApHOI JIETEHEBOT FeMOANHAMIKH, MIKPOIIMPKYJIAIIT Ta
TKaHuHHOTO 00MiHY Tipn IXC Ta MeToM KOpEKIlii BUSB-
JICHUX 3MiH». BiH JOCTiANB NOKITIHIYHY CTaIiI0 CepPIICBOI
HEI0CTAaTHOCTH, yTIepIe T0BiB IPOBiAHY POJIb TEMOIN-
HaMIKH SK JJaHKH matorenesy. 1991 poxky BumgaB MOHO-
rpadito «JluaraocTuka u JICUCHNE HAYaIbHON CTaTuu

cepaevyHoi HemocTaroyHOCTH Y 60mbHBIX MBCy. 3a3nau-
MO, 1110 TP POKH TOMY €BpoTieiicbKa acoIlisIlis Kapio-
JIOTIB yIIepIIIe BHOKPEMIIA B KiTacu(ikaIlii TOKITiHITHY
craniro CH, Ky aBTOp BUBYaB Ha BUCOKOMY DiBHI 1€ B
MUHYJIOMY CTOJITTI, IIIO CBITYUTH PO aKTyaIbHICTh 00-
paHOI HAYKOBO1 TEMAaTHUKH.

Biraniit IBanoBud oryOmixyBaB 470 HayKOBHX TIpallb,
30kpema 19 monorpadiii (3 skux 6 — i3 apuT™Miit cepuid,
4 — 3 koMopOigHUX HemayT). 48 mpamb omyOTiKOBaHO B
HayKOMETpUYIHMX BUAaHHAX. [linroTysaB 21 kanaumara
1 IOKTOpa MEeANYHUX HayK, 13 MarictpiB. CTBOpHB Hay-
KOBY MIKOITy. BiH € akagemixom HA Bumoi ocBitn Ykpa-
inn, Heto-Mopkeskoi AH (CILIA). Momy Hanauo 3BaHHs
3aCITyKEHOTO Jlis9a HAayKH 1 TeXHIKH YKpaiHw, laBpeara
Hep>xaBHoi pemii YkpaiHu B ramy3i HayKd i TEXHIKH.

Bucnosok. IIpodecop Binaunpkoro HamioHaIbHOTO
Menun4yHOTO yHiBepcutery imenu M. I. Iluporosa
B. 1. /lenectok — aBTOpUTETHUH KITIHIITUCT, 3HAHUH HAY-
KOBEITh, MATOTYBaB 21 KaHAwMmaTa i JOKTOpa MEAMIHUX
HayK, 13 marictpiB, onmyOmnikyBaB 470 HayKOBHX TIpallb,
30kpema, 19 monorpadiii (3 sskux 6 — i3 apuTMIii cepid,
4 — 3 koMOpOiTHKX HEnyT), 48 HAyKOMETPUIHUX ITyOITi-
Kalliid, 3 mIpyYHrKH, 3 XyTOKHbO-aHATITHYHI KHUTH 3
JlyXOBHOTO BUXOBAHHS Hallii, CTBOPHB HAyKOBY IIIKOITY,
3armoJaTKyBaB HOBHI HAlpsM BHBYEHHS BHYTPIIIHIX 1
KOMOPO1THAX 3aXBOPIOBAHb 32 JIOMTOMOTOI0 BU3SHAYCHHS
MIPETUKTOPIB MPOTHO3YBaHHS yCKIIAHEHb 1 IXHBOT ITPO-
¢bimaxTuku. PerieH3eHTH 3BepTaroThes 10 BueHoi paam
BiHHUIIEKOTO HAITIOHATBHOTO METUIHOTO YHIBEPCUTETY
imenu M. 1. [luporosa 3 mpoxaHHAM pO3TIIAHYTH ITUTAH-
HS Ipo BUCYHEeHHs podecopa Bitaumia IBanoBnua Jle-
HECIOKa 32 BEJIMKI IOCATHEHHS 1 3aCTyTH B HAyKOBO-TIPaK-
THUYHIN, BUXOBHIH 1 BUKJIQIAIIBKiF poOOTI HAa IPUCBOEHHS
3BaHHs ['epoil Ykpainu.

. meo. n., npo. 1. Il. Kamepenuyx — 3aBimyBad KaTeIpu BHYTPINTHEOT MeTUITHHA Ne 2
[TonTaBchKOTO JEpKABHOTO MEJMYHOTO YHIBEPCUTETY

. meo. n., npogh. FO. M. Kazaxos — 3aBigyBad KaTeIpH MPOIIEAEBTUKN BHY TPIITHLOT METH-
nuHY [10o1TaBChKOTO JIep)KaBHOTO MEJMYHOTO YHIBEPCUTETY.
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GUIDELINES FOR ARTICLES
I. General requirements for the works

1. For the print are accepted complete unpublished previously scientific articles in all areas of clinical medicine and
pharmacy, descriptions of clinical cases from practice, lections, literature and other reviews, short reports, etc., which are not
pending for publication in other editions.

2. Language of works: Ukrainian, Russian, English and German.

3. Scientific articles must include:

3.1. Stating of the problem in general and its connection with the important scientific or practical tasks;

3.2. Analysis of the recent researches and publications initiating the solution of the described problem; singling out
the unsolved earlier parts of the general problem, to which the article is devoted;

3.3. Indication of the aim and the tasks of the article;

3.4. Presentation of the main materials of the research with a thorough reasoning of the obtained scientific results;

3.5. Conclusions and prospects for further research in this area.

I1. Requirements for the writing and arrangement of the scientific articles

1. In the headline of the article:

1.1. Name of rubric for which the article is assigned;

1.2. Title of the article (short, specific, without abbreviations);

1.3. The initials and surname of the author (-s), place of work. If the authors work at different establishments - they
should be personalized with marks 1,2, 3 ...;

1.4. Photographs (electronic, color, on white background, with a resolution of 500 dpi) of the first author, if there are
only two authors - two photographs;

2. Requirements to the writing of the text:

2.1. Original article should consist of the following sections highlighted in semi-bold: 1) introduction (actuality of the
problem); 2) aim of the research; 3) material and methods used in the study with specifying the method (-s) of the statistical
processing of the material; 3) results of the research and their discussion; 4) conclusions; 5) references.

Other articles (clinical observations, lectures, reviews, articles on history of medicine, etc.) can be designed differently.

Clinical case reporting requirements are regulated by the CARE standard (http://www.carestatement.org), randomized
trials reporting requirements - by the ONSORT standart (http://www.consort-statement.org). Standards and guidelines for all
types of medical research and branches of medicine can be found at http://www.equator-network.org.

2.2. All the denotations of measures, physical quantity units should be presented according to the International
System of Units (SI), terms - according to the International Anatomical and Histological Nomenclature, diseases - according
to the ICD-10, names of pharmaceutical drugs - beginning with the small letter (active substance) according to the State
Pharmacopoeia (XXI).

2.3. In experimental fragments of the research it should be stated about the compliance with "The rules of conducting
the works using experimental animals".

2.4. If there are the clinical works, it should be stated whether the methodology of their conduction complied with the
Helsinki Declaration (1975), its revision in 1983 and coordinated with the Ethics Committee.

2.5. The text should be printed on a standard sheet (format A4 210.0x297.0 mm) in Microsoft Word editor, typed
Times New Roman Cyr, size 14, leading to 1,5 intervals; upper, lower, right, left fields - 2.0 cm.

2.6. Provided the name of the disease, organ or method that is frequently used, after its initial use it is practical to
create an abbreviation and further to write it in the text.

2.7. Do not use the forced and manual word wrapping. Pages should be numbered. References in the text have to be
indicated by a figure in square brackets, in case it refers to the specific pages in the cited edition, it should be indicated that
these are the page numbers, and not the number of the position in the list of references, for example [1, p. 20].

2.8. Tables are to be presented directly in the text after the paragraphs which contains the link to them. Each table
must have a title written in a language of work (without abbreviations), which should be written in a separate line through
the center above the table. Above the headline to the right, also in a separate line, the word "Table" and its ordinal number (in
Arabic figures) has to be written. Notes and footnotes to the tables are to be printed below them.

2.9. All the illustrative materials (photographs, drawings, sketches, diagrams, graphs, etc.) should be marked as "Fig."
and should be located in the text after the link on them and are to be numbered in the same order as they are mentioned in the
article. Patients’ photographs are to be submitted after signing of their written consent.

3. Reference list in alphabetical order (using Vancouver style)

In the references of the original works (for the last five to eight years) - up to 15 sources, in reviews - up to 50 sources
(50.0 % written not more than five years ago). Each source should be written on a separate line. Links to the bibliographical sources
(number) in the text have to be written in square brackets. Author is responsible for the authenticity of the bibliographic data.

4. Annotations in two languages (structured, dividing into the actuality (background), aim, material and methods of the
research, results of the research, conclusions, keywords). If the article is in Ukrainian so the short (up to 1 page, 29-30 lines, up
to 1 500 symbols) abstract in Ukrainian and also extended (up to 2 pages; 58-60 lines, up to 3 000 symbols) English or German
abstract; if in English or German - short abstracts in English or German (up to 1 page, 29-30 lines, up to 1 500 symbols) and
also extended (up to 2 pages; 58-60 lines, up to 3 000 symbols) Ukrainian abstract is needed;

4.1. Keywords (from 3 to 10 words or word-combination in the language of annotation).

5. The volume of the original article 10-20 p., of the review, topical article - up to 30 p., of short reports - 7-10 p. The
articles larger in volume are accepted for consideration only on the basis of the decision of the editorial board.
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6. Articles sent for printing in Ukrainian and German, after the final editing, should be translated into English for online
publication on the journal’s website.

7. At the end of the article, the information about the conflicts of interest (for example, the work is done with the
support of the company N).

8. Address, phone number, e-mail of one of the authors to be published in the journal (optionally) with the
pointing ORCID ID if available.

II1. Requirements for submission of the work to the editorial office:

1. Request letter signed by the director;

2. Two copies of the author’s original text of the article (A4 format on one side of a sheet). The second copy personally
signed by the author (-s) with a countersignature of the head of the institution in which it was carried out confirming the
right for publication. Also have to be added — copies of the certificates of authorship, patents, and certificates registering
rationalization proposals, which are mentioned in the script;

3. Electronic version of the work (on magnetic medium or sent by e-mail). One text file on the CD-R or DVD-R (with
writing speed of min. 4x) must be formatted into Microsoft Word 2003. The name of the file should be written in Latin letters
according to the first author’s surname and noted on the cover of the disc. If there is an image file on a disk, then illustrations,
photographs are to be submitted in separate files in TIFF, JPEG, CDR format with image resolution no less than 500 dpi,
formulas - formatted in Microsoft Equation, graphs and charts - in Microsoft Graph and Excel. Figures (sketches, diagrams,
graphs, charts, drawings, maps, etc.) in black and white variant or in a grayscale; if needed - in color, background - white,
without a frame;

4. Conclusion of the Committee of Experts on the possibility of publication (according to the "Regulations on the
procedure for preparing materials for open publishing". Kyiv, 1992);

5. The completed form for licensing terms of use of a scientific article (appendix 1).

6. Information about the author(-s) on a separate sheet (and in the file after the article that has to be duplicated in the
COPY directory): surname, full name, paternal name, scientific degree and title, professional status, address, phone number,
fax, e-mail, ORCID ID if available.

For the authors’ attention

1. Works that do not meet the above requirements are not accepted by the editorial offices, the originals, which were not
accepted for publication cannot be returned to the authors;

2. All the articles are reviewed incognito by the experts of the different scientific direction. Editors reserve the right for
their scientific and literary editing. If necessary, work may be returned to the authors for correcting

3. Author(-s) is (are) fully responsible for the content and authenticity of the publication, and advertisers - for the
advertising content;

4. Honorarium is not paid to the author, after publishing the editorial office has all the copyrights, without its permission
the reprint of works is prohibited;

5. Publication of the materials in the journal is paid: one page in A4 format (29 lines at interval of 1.5) - $ 4.0 at the rate
of the National Bank of Ukraine + $ 4.0 USD (at the rate of National Bank of Ukraine) for the article’s DOI index received
using CrossRef.

Materials can be sent to the editorial office by:

1. Sending by mail to the address: editorial office of the journal "Lviv Clinical Bulletin", III floor of the therapeutic clinic
of Lviv Regional Clinical Hospital, 4,Yuriy Ruf Street, Lviv, 79010, Ukraine.

2. Forwarding using e-mail address: "lkvisnyk@gmail.com", docorest@gmail.com, fayurchuk@ukr.net.

3. Hanging over to the executive secretary - Associate Professor Fayura Oksana Petrivna, office "LCB", address: editorial
office of the journal "Lviv Clinical Bulletin", second floor of the therapeutic clinic of Lviv Regional Clinical Hospital, 4, Yuriy
Ruf Street, Lviv, 79010, Ukraine.
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BUMOI'H JIO CTATEN

1. 3araanui BUMoOrn

1. lo ApyKy NpuiiMaloThCsl 3aBepIlIeH] HAyKOBI CTaTTi, 10 paHille He MyOliKyBaucs, 3a BciMa HapsiMaMK KJITHIYHOT
MeIUIUHA Ta (papMarlii, OMCH KIIIHIYHAX BUTAJIKIB 3 IPAKTUKH, JICKIIi1, OTJISIN JIITEPaTypH, PEIeH3il, KOPOTKIi MTOB1IOMIICHHS
TOIIO, SIKi HE TTepeOyBaroTh Ha PO3MTIAAL 0 APYKY B IHIIHUX PEIAKITisX.

2. MoBa: ykpaiHCbKa, aHIVTIChKa, HIMEIIbKa.

3. Y HaykoBHX cTaTTax MycsiTh 6yTH (1uB.: bronerens BAK Vkpainu. 2003. Ne 1. C. 2):

3.1. ®opmymoBaHHS NMPOOIEMH B 3arajJbHOMY BUIISIL Ta 1 3B’SI30K 13 BOKIMBUMHM HAyKOBHMHU YHM HPAKTHYHUMHU
3aBIaHHIMHU.

3.2. AHasti3 KpaiHiX T0CIIKEHB 1 MyOTiKaIlii, y SKUX 3aII04aTKOBAHO PO3B’sI3aHHSI [TOCTABICHOT IPOOJIEMU; BUIIJICHHS
HE PO3B’sI3aHUX PaHillle YaCTHH 3arajibHOI IPOOIEMH, SIKUM IPUCBSIYETHCS CTATTS.

3.3. BkazaHHs MeTH CTATTI Ta 3aBIaHb.

3.4. Bukiag OCHOBHOTO MaTepisuTy TOCIIIKEHHS 3 TOBHUM OOTPYHTYBAaHHIM OTPHUMAaHUX HAyKOBUX PE3yJIBTATiB.

3.5. BUCHOBKH 1 IEPCHEKTUBH MOAAIBIINX JOCIIKEHb Y 1[bOMY HAIPSIMi.

I1. Bumoru 10 HanMcaHHs Ta 0()OPMJIEHHS cTaTeil

1. ¥ 3aroJioBKy cTaTTi:

1.1. Ha3Ba pyOpuKu, /15 KO MPU3HAYAETHCS CTATTS.

1.2. Innexc YK (y niBoMy BEpXHBOMY KYyTi).

1.3. Ha3Ba crarTi (KOpoTKa, KOHKpETHa, 6e3 abpeBiaryp).

1.4. Iniuisau Ta npizBuIe aBTopa (-iB), Micie mparti. K110 aBTOpH MPAIIOIOTh y PI3HUX 3aKJIaAax — IepcoHi(iKyBaTH
iX mo3Haukamu 1, 2, 3....

1.5. ®otorpadis (enekrpoHHa, KOIBOPOBA, HA OLITOMY TIi, 3 po3AiIbpHOO 3aaTHICTIO 500 dpi) nepioro aBropa, SKIIO
JIUIIE 1Ba aBTOPH — IBi poTorpadii.

2. BUMOTH /10 HANIMCAHHSA TEKCTY CTATTi:

2.1. OpuriHasbHa CTaTTst Ma€ MICTUTH BUALICH] JKUPHUM IIPUPTOM Taki po3aiin: 1) BCTym (aKTyaJ bHICTh IPOOIEMHN);
2) MeTa JOCIiPKeHHs; 3) Marepisuid i MeToiu JOCIHipKeHHs (i3 BKa3aHHSIM CHocoOy (-iB) CTAaTUCTUYHOIO OIPAIFOBAHHS
Marepisny); 4) pe3yiIbTaTd JOCHIPKEHHS Ta IXHE OOTOBOPEHHS; 5) BUCHOBKH; 6) CITUCOK JIITEpaTypH.

[Hmi crarTi (KTiHIYHI CITOCTEePEKeHHS, JIEKIIii, OIS, CTATTi 3 iCTOPii MEIUIIMHHU TOII0) MOXKHA O()OPMHTH iHAKIIIE.

Bumoru 10 opopMIICHHS MTOBIAOMIICHHS ITPO KIIIHIYHUHN BUMaqoK perymotorhes cranaaprom CARE (http://www.care-
statement.org), 10 odopmIIeHHS! paHaOMi30BaHUX HociipkeHb — cranpaptrom ONSORT (http://www.consort-statement.org).
CraHmapTd Ta peKOMEHMAIIi U BCiX THITIB MEJUYHUX JOCIIKCHD 1 Tay3el MEIUIIHA ITOJJaHo Ha caifTi http://www.equa-
tor-network.org.

2.2. Yci nosHadeHHsi Mip, OAMHMII (PI3MYHMX BEIMYMH MojaBaTH 3a MikHapoaHow cuctemoro oxuauis (Cl),
TepMiHM — 32 MIDKHApOIHOIO aHATOMIYHOIO Ta TiICTOJIOTIYHOIO HOMEHKJATypaMH, Ha3Bu XBopoO — 3a MKX X
MepersiTy, Ha3BH (apMaKOJIOTIYHUX JTIKAPCHKUX 3aC00IB — 3 MaJoi JITepH 3a JII0YO0 PEYOBHHOIO 3TimHO 3 [lepkaBHOIO
Dapmaxomneero (XXI).

2.3. B ekcrniepuMeHTaIbHUX (parMeHTax JOCIi/DKeHHsI BKa3aTH Ipo jporpumanHs «[IpaBui npoesneHHs pooOiT 3
BUKOPUCTAHHSM €KCIIEPUMEHTAJIbHUX TBAPUHY.

2.4. SIko € KTiHIYHI poO0TH, BKAa3aTH, UM BiIIOBITa€ METOMKA IXHBOTO TIPOBEICHHS | €IIbCIHKCBKIH Aekmaparii 1975 p.
Ta i meperaay 1983 p. i moromkena 3 ETraHOIO KOMIcCi€ro.

2.5. Tekcr apyKyBaTu Ha cTaHaapTHOMY apkyiii (hopmat A4 210,0 x 297,0 mm) y pemaktopi Microsoft Word, mpudrom
Times New Roman Cyr, keriib 14, inTepiinbsik 1,5 iHTepBaity; ojis BepXHE, HIKHE, TIpase, Jise — 2,0 cM.

2.6. 3a yMOBH 4acTOro BKMBAaHHS HA3BU XBOPOOM, opraHa abo METOAy Iicis NMEpHIOro iXHBOrO HAITMCAHHS IOLIBHO
YTBOpHTH abpeBiaTypy.

2.7. He BUKOpPHCTOBYBAaTH IMPUMYCOBUH 1 py4yHuii mepeHoc ciiB. O0OB’si3koBa Hymepallis CTOPiHOK. [loKiIMKaHHS
Ha BUKOPHCTaHY JIITEparypy B TEKCTI [O3HA4YaTH HU(POIO y KBAJAPAaTHUX Jy)KKax, y pa3i 3a3Ha4€HHS] KOHKPETHHX CTOPIHOK Yy
LINTOBAHOMY BHJIaHHI BKa3yBaTH, 1110 1Ie caMe HOMEPH CTOPIHOK, a He HOMEp TO3HLIT B CIIMCKY JIiTepaTypH, Harpukias: [1, c. 20].

2.8. Tabmuri momaBaté Oe3mocepeHbO B TEKCTI Micis a03alliB, e Ha HUX YMIIIEHO MOKIHKaHHsA. KoxkHa Tabimis Mae
MarH 3aroJIoBOK MoBOo crarti (0e3 abpesiaryp), sikuil IIOTPIOHO MUCATH B OKPEMOMY PSJIKY IO LEHTpY Haj Tadmuiero. Hax
3aroJIOBKOM TaKOX y OKPEMOMY PSIIKY TIpaBopyd mucatu ciioBo « Tabmuis» Ta ii mopsiakoBuit Homep (apabcbKkumu nudpamu).
[IpuMiTKH Ta BHHOCKH JI0 TaOIHIB OTPiOHO APYKYBATH ITiJ] HUIMHU.

2.9. ImoctparuBHi Matepisim (poTorpadii, MaIIOHKH, KPECICHHS, AiarpaMu, Tpadiky TOIIO) MO3HaYaTh K «Puc.»,
YMILIyBaTH B TEKCTI MICIsl MOKIIMKAHHS Ha HUX Ta HyMEpYBaTH 3a MOPSIKOM MokiIukanHs. PoTorpadii namieHTiB ymingyBaru
3 IXHBOI IMCBMOBOI 3rOJIU.

3. Cnucok BMKOPHCTAHOI JiTepaTypH IojaBaTé 3a angaBiToM — JITEpaTypHi JDKepesia CIIOYaTKy KHPWIHILECIO, 3
JTOCITIBHUM iXHIM TIEpEKIIaJOM aHTITiHCHKOI0 MOBOIO (TIEpeKITaieHy iH(hOpMaIlito B3ATH Y KPYIIi AYKKH), a TIOTIM JIATHHUIICIO B
opuriHaii (ohopMIIsITH 32 BAHKYBEpCHKHM CTHIIEM (vancouver style)).

JuB. «MizkHaApOJAHI NPaBUJIA IUTYBAHHS Ta NOCHJIAHHSA B HAYKOBUX Po00OTAX: METOAMYHI pekoMeHAanii». ABTopu-
ykmagadi: O. Boxenko, 0. Kopsin, M. ®enopenp; penkoneris: B. C. IlamkoBa, O. B. BockoOoiinikoBa-I'y3eBa,
4. €. Commnachka, O. M. bpyii; HaykoBo-Texniuna 0i6mioreka im. I. 1. Jlenncenka HamioHaIbHOTO TEXHITHOTO YHIBEPCUTETY
VYkpainu «KuiBcbkuil nomitexHiunuii iHcTUTyT iMeHH Iropst Cikopebkoro»; Ykpainchka 0i0mioTeuna acouisiuis. KuiB: YBA,
2016. 117 c.

CKOpOUYeHHS CIIIB 1 CIIOBOCHOJIyYeHb HaBOJUTH 3a cTaHgapTaMu «CKOpOYEHHs CIiB 1 CIIOBOCIIONYYEHb Ha iHO3EMHHUX
€BPONEHCHKUX MOBax y 6i0miorpadiunomy onmci apykoBanux TBopi» ('OCT 7.11-78 ta 7.12—77), a rakox 3a ICTY 3582-97
«CKOpOueHHsI CJIiB B yKpalHCBhKiil MOBI B 0i0iiorpadiuHOMyY ONuUci». Y CIHCKY JITEpaTypy OpUTiHAIBHUX MPallb (33 KpaiHixX
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T’ SITb—BICIM POKiB) — 10 15 mxepen, y ormaaax — 1o 50 mxepen (50,0 % He MeHII HiX 1T’ ATHpidHOi JaBHOCTH). KOovkHe mkeperno
MOYMHATH 3 OKpeMoro psiika. [ToknukanHs Ha 610miorpadiuni mkepena (HOMEp) y TEKCTi MOAaBaTH y KBaIPATHHUX JTyKKaX. 3a
BIPOTIZIHICTH CIIMCKY JIITEpaTypH Bi/NIOBIae aBTOP.

4. AHoTamii caTH CTPYKTYpOBaHi, 31 BKa3aHHSIM aKTyalTbHOCTH (BCTYITY), METH, MAaTePIsUIIB i METOMIB JOCIIIKSHHS,
PE3yNbTaTiB TOCHTIKEHHS, BUCHOBKIB, KIIOYOBHX CIHIB. SIKIO CTaTTd YKpaiHCBKOIO MOBOIO, TO KOpoTke (mo 1,0 crop.;
29-30 psaxis, 1o 1 500 3HaKIB) pe3roMe YKpaiHCHKOK MOBOIO, a Takox posmrupeHe (1o 2,0 crop.; 58—60 psakis g0 3 000
3HaKIB) pe3loMe aHIIIHCHKOIO Y1 HIMEIBKOI0 MOBaMH; SKIIO CTAaTTi aHIIIHCHKOIO UM HIMELBKOIO MOBAaMH — KOPOTKI pe3iome
AHTIIIHCHKOIO YU HIMETbKOI0 MoBaMu (710 1,0 ctop.; 29-30 psankis, mo 1 500 3HaKiB), a Takok posmmpere (1o 2,0 crop.; 58—60
psaakiB, 1o 3 000 3HaKiB) YKpaiHCHKOIO MOBOIO.

4.1. Kmrouosi ciioBa (Bix 3 10 10 ci1iB 4M CIOBOCIIONYYEHb) — MOBAMH aHOTAILlIH.

5. O6csr opurinanbsHoi crarti 10—20 crop., omIsAa0Boi, cTarTi 3 NeBHOI MpodieMu — 10 30 cTop., KOPOTKHUX TTOBIJOMIIEHb —
7—10 cTop. binpmri 3a 06cATOM CTaTTi MPUITMAIOTHCS IO PO3IVIALY JIUIIE Ha TiICTaBi PIIICHHS PEIKOJICTil.

6. CrarTi, HagicimaHi 10 APYKY YKPaiHCHKOIO, HIMEIIEKOIO MOBAMH, ITiCIISI OCTATOYHOTO PEearyBaHHs ITOTPiIOHO MePEKIACTH
aHDIIHCHKOI MOBOFO [UTs online myosikailii Ha CalfTi 4acoIHUCy.

7. Y kiHui crarti noxaru ingopmaniio mono koudukTy iHTepeciB (Hanpukiag, poOOTy BUKOHAHO 3a IMiJTPHUMKH
xomrtadii N).

8. BkasyBatu ajapecu, Homepu TejedoHiB, e-mail ycix aBTOpiB, a TakOX, 3a HASBHOCTH, MOCTIHHUHN ITUPPOBUHA
inentudikarop ORCID ID.

II1. Bumoru /10 nopsAKy MOJAHHS CTATTI 10 peAaKuii

1. JIucT-KI0MOTAHHS 3 MiMHCOM KEePiBHHUKA.

2. /IBa npuMipHIKH aBTOPCHLKOI0 OPUTiHAJY TeKcTy cTatTi (Ppopmar A4 3 ogHoro 60Ky apkya). Ipyruii mpuMipHUK
BJIACHOPYY MiAMUCAHMUIA aBTOPOM (-aMH) 3 Bi300 KepiBHUKA YCTAHOBH, B sIKiil i BHKOHAHO, Ha MpaBo MyOnikyBaHHs. Jlomaru
KCEPOKOTIii aBTOPCHKUX CBIOITB, TATEHTIB, IOCBITYEHb Ha PALIIPONO3HIIii, SIKi 3TraIyIOThCS B PYKOITHUCI.

3. EnexTponnuii Bapiant (Ha MarHitHoMy Hocii abo Hamicianuii e-mail). OnuH 6e3 MepeHOCiB TEeKCTOBUN (aiin Ha
CD-R abo DVD-R (31 mBuakictio 3amucy MiH. 4x) nouneH mMatu ¢opmar Microsoft Word 2003. Ha3zBy daiina BkasyBaru
JATHHCHKUMH JIITEpaMH BiIITOBITHO JI0 MPi3BHUIIA IEPIIOTO aBTOPa 1 3a3HAYUTH HA OOKJIaINHII TucKa. SKIIo € rpadivnmii daiin
Ha JHCKY, TO UTIOCTparlii, potorpadii momgaBatn okpemumu daitmamu y ¢popmari TIFF, JPEG, CDR i3 po3ainsHO0 31aTHICTIO
300pakeHHst He MeHIn Hix 500 dpi, hopmynu — B popmari Microsoft Equation, rpacdiku Ta giarpamMu — 3a 10moMoror Micro-
soft Graph ta Excel. Pucynku (eckisu, niarpamu, rpagiku, CXeMu, KpeCcJISHHs, KapTH TOIO0) — y YOpHO-0itoMy BapisiHTi abo y
BiJITIHKAX CipoOro, 3a MOTPeON — KOJILOPOBI; TIIO — Oiie, 6e3 paMKH.

4. BucnoBok ExcnepTHoi komicii mpo MoxumBicTh myOniKyBaHHS (3rigHO 3 «[IoToskeHHSIM TIpO TMOPSIOK ITiATOTOBKH
MarepisuiiB, MPU3HAYCHUX JIJISL BLAKPUTOTO 1yOIiKyBaHHs», Kuis, 1992).

5. 3anoBHeHMIi Gu1aHK JiNeH3IHHUX YMOB BUKOPUCTAaHHS HAyKOBOI CTATTi (J10AaToK 1).

6. BizomocTu mpo aBTopa(-iB) Ha okpemMomy apkymri (i y Qaiini micas cTaTTi Ha MarHITHOMY HOCII, SIKHid MOTpiOHO
npoxyomoBatr B Karano3zi COPY): mpisBumie, moBHI iM’s, M0 OaThKOBi, HAYKOBHH CTYIIHB 1 3BaHHS, mpodeciiiHa mocanaa,
aznpeca, tenedoH, dakc, e-mail, 32 HassBHOCTH — NOCTiiHUI tudposuii inentudikarop ORCID ID.

Jo yBaru aBTOpiB

1. CrarTi, 010 He BIAMOBIAAOTH BUKIAJCHHUM BHIIC BHMOIaM, PEIAKIlisl HE MPUUMAE, OPUTIHAIM, HE HPUNHSITI 110
oIyOJTiKyBaHHs1, aBTOpaM He MOBEPTae.

2. Yei CTaTTi peleH3yoTh iHKOTHITO SKCIIePTH 3a HAyKOBUMH HampsiMamu. Pemaxiis 3anuinae 3a cOOOK MpaBo Ha IXHE
HayKOB€ 1 JiTepaTypHe pefaryBaHHs. 3a MOTPeOH mparst Moxke OyTH TTOBEPHEHA aBTOPAM IS TOOIPAITIOBAHHS.

3. ABTOpH BIINOBIAAJBHI 32 3MICT 1 BIpOrifHICTh myOiKailii, pekiiaMo/IaBili — 3a 3MIiCT PeKJIaMHu.

4. ToHopap aBTOpaM He BUIUIAYYETHCS, i MyOutikalii Bci aBTOPChKI paBa HaJleXaTh peAakiii, 06e3 1 103Boiy nepeapyk
nparp 3a00pOHEHO.

5. ITyGmikarii MaTepisiiB y *KypHaJIi miarHi: onHa cropinka y ¢popmari A4 (29 psizkis 3 intepaiiom 1,5) — 4,0 $ CIIIA
3a kypcom HBY + 4,0 $§ CIIIA (3a xkypcom HBY) 3a ingexc DOI crarti, orpumanuii uepes Crossref. Omara 3aiiiCHIOETBCS
miciist IXHbOTO peLeH3yBaHHsI, PO 10 aBTOPIB ITOBIIOMIISIIOTH JOJATKOBO. KOIITH mepepaxoByIOThCS 3TiIHO 3 BUCTAaBICHUM
PaxyHKOM.

Marepisiiiu 10 peaakuii MOKYTbh HAAXOAUTH

1. HancunanHAM MOIITOO HA afpecy: peaaKiis KypHary «JIbBIBChKUI KIiHIYHUHA BicHHKY, [I] moBepx TepareBTHYHOT
xiiniku JIOKJL, Byn. FOpis Pyda, 4, m. JIsBiB, 79010, Ykpaina.

2. Ilepecunanusm e-mail Ha agpecy: «lkvisnyk@gmail.com», docorest@gmail.com, fayurchuk@ukr.net.

3. IlepenaBannsm BiamosinansHOMY cekperapeBi goi. Datopi Okcani IlerpisHi B odic «JIKB» 3a angpecoro: penaxuis
KypHaiy «JIpBiBCbKMIT KiiHIYHUH BicHHK», 11 moBepx Tepanesruunoi xiiHiku JIOKJI, Byn. HOpis Pyda, 4, m. JIeBiB 79010,
VYkpaiHa.
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JIIACTEH

OPUTHAJIbHUIA IMYHOMOAYJIATOP,

AKUIA BIANOBIOAE MOBHOMY CMEKTPY

> 3ABAAHDb /19 EGEKTUBHOI IMYHOTEPANIT
' B MHEKOJ10III TA OHKOJ10rIT

[itouya pevyoBuHa: Bnane MakcuManbHO HabIMXeHUN IMyHOperyntotoua
rnoKo3amiHinMypamin- [0 npouecy NpUupoaHoi Ta NPOTUNYX/IMHHA
neHTanenTug iMyHoperynsuii nis

BionoriyHo aKTMBHUM
tdparmMeHT H6aKTepianbHOI
CTiHKM nakTobaKTepii

Bucoka e eKTUBHICTb Ta 6e3neYHicTb
B CKnafi KomnnekcHoi Tepanii BrJ1
Ta 36iNnblUEHHA TPUBANOCTI peMiccii

IHhopMavis Ana npodeciitkoi AianbHocTi daxisLye 0XOPoHH 3A0P0B'S.
. EdeKTUBHICTb Ta Ge3riexa rioKo3aMiHiIMypaMinnenTIay My ikyBaHHI 3aXBOPIOBaHb, MIOB'F3aHIX 3 BIDYCOM NarinoMit MOBMHM: cucTeMaTvuHuiA orisa. A.JLMakaliapis. AkyepcTBo, riHexonoris Ta pempogykuis. Tom 13,N°2 (2019).

Hasea nikapcbkoro 3aco6y: /TiacTet. XapaKTepucTyika nikapcoKoro 3acoby: MopoLLOK ANIS MPUTOTYBaHHS PO34MHY NS IHEKLH, TabneTkw. JlikyBanbHi BnacTuBocTi: iMyHoCTVMynsTOpH. Kog ATX: LO3A X. Moka3aHHs: iMyHOMOAYAI0I04MIA 38CI6 MY FOCTPIX | XDOHIYHIX BaKTEDIanbHiIX Ta BIpYCHIX IHBeKLisiX; npy
Di3HiX 33XBOPHIBAHHSX, LLO CYMPOBOMDXYHOTBCA BTOPUHHAM iMyHORELITOM, 30KpEMa fpi Xiio- | NpOMeHeBilt Tepanii OHKONOTI|YHMX XBOPYX | XBOPHX NEAKOSOM 3 METOR) 3HIKEHHS TOKCHYHOT Al LUTOCTATUKI; NP FOCTPIAX | XDOHIHIAX MIDOMEHEBYX YPaXEHHSX; NPyt XIpypridHOMY AikyBaHHi OHKONOTiHHMX
XBOPYAX; NKyBAHHS XBOPHX 3 NEKONEHIaMM PI3HOrO MOXOLKeHHA. MPOTUNOKA3AHHA: riNlepyyTAVBICTb 40 KOMMOHEHTIB rpenapaTy; ayToiMyHHMiA TDEOIZMT Y (asi 3aroCTPEHHS, CTaHN NP 3aXBOPIOBAHHSX, LLO CYPOBORXKYIOTECS rinepTepmiero (>38°C) Ha MOMEHT npuiiomy npenapary.

ToBiuwi peaKuii: npeniapar 3a3gualt 40GPE NEPEHOCHTLCA. IHOAI MOXBE KOPOTKOUACHE HE3HAUHE MABMLLIEHHS TeMNepaTypH Ting, Lo He BiMarae BiAMiHv NpenapaTy i POBEACHHA CTIELaNbHIX MEAMUHUX 3aX0AI8, peaKUl rinepyyTAmBoCTI.

MoBHa iHBOPMaLis Mpo ikapCoKwit 3aCi6 MICTUTLS! B IHCTPYKLIT AN MEAMIHOTO 33CTOCYBaHHS:

Bupo6hmk: [N 'EH3VM', M. Nlagxutk, Bikiubka o6n. (8ianosizanbHuit 3a Bumyck cepii), Yxpaia MpAT TexHonor', M. Yatb, Yepkacska o6n. (BIanosiaansHuii 3a BMPOGHWLITBO, MIepBUHHe Ta BTOpHHHE nakyBaHHs), Ykpaika
ExckniosuHuit guetpu6'iotop: TOB «Mobin Mepikany, c. Hogi Metpigw, Byn. 1-70 Tpasa 17-A, Ykpaika
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