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VIK: 616.092.18

BIOMEJINYHA 3HAYUMICTb
TEPAIIEBTUYHOI'O BUKOPUCTAHHSA AYTO®ATI'TI
(orusa girepaTtypu)

Cpiona B.O.

Inemumym ¢hizionoeii im. O.0. Bocomonvyss HAH Yxpainu, Kuis, Yxpaina

AyTodaris — 11e mpouec BHYTPIIIHbOKIITUHHOTO MEPETPaBIEHHS MOUIKOIKEHUX OpraHed,
JUISHOK IIUTOIIa3MH, HENPaBUIbHO QYHKIIIOHYIOUMX CXMJIBHHX JI0 arperaiii O1JIKiB Ta 1HIINUX
HeOa)kaHUX MaKpPOMOJIEKYJI 1 Uy>)KOPITHUX CIOAYK. BiH HEoOX11HUM 11 NIATPUMKH TOMEO-
CTa3y KIITUH 1 TKaHUH, L0 CHpPHUS€E BIXKMBAHHIO OpraHi3My, akTUBHO BHBYalOTh. MeToro 1€l
poOOTH CTaB MOIIYK Ta aHATI3 JITEpaTypu Npo ayTodariro K OJUH 3 OCHOBHUX MEXaHI3MIiB
MIITPUMKH KIIITHHHOTO TOMEOCTa3y, B yMOBaX OKUCHOT'O CTPECY; KIIITHHHOTO CTapiHHS; OOMe-
KEHHS KaJopii; a TakoX Mpo LIIbOBUN BIUIMB Ha ayTo(arito B yMOBax pi3HUX 3aXBOPIOBAHb.
3po06IIeHO HACTYTHI y3arajdbHEeHHS: 1) 31aTHICTh Oe3110CepeIHbO aKTUBYBATHUCS Y BIJIITOBIIH HA
IHTEHCHBHE YTBOPEHHS B KJIITHHAX aKTMBHUX (OPM KHCHIO JI03BOJISIE€ PO3TISAATH ayTodarito
SIK BOKJIMBUH €JIE€MEHT aHTUOKCUJJAHTHOI'O 3aXUCTY; 2) IETUYHE CIIOKUBAHHS aKTUBATOPIB
aytodarii Mo)ke CIpHsATH 30POB'I0 1 TPOJOBKYBATH TPUBAIICTh JKUTTS 3a JIOMOMOTOI0 YHC-
JIEHHUX MEXaHi3MiB, BKIIIOUAIOUN 3HIKEHHS OKMCHOTO CTpECy, IHAYKINII0 ayTodarii 1 mpurHi-
YEeHHS 3amajeHHs; 3) y 3amycKy ayrodarii akTyaabHOCTI HA0yBatOTh JOCIIHKEHHS CIIPSIMOBaH1
Ha BHSICHEHHS POJIi CIPTYiHIB, sSIKI € KJIIOYOBUMHU PETYIATOPAMH KIITHHHOTO METa0oIi3My Ta
OKHCHOTO cTpecy. Ha choromHi cipryiHzayiexHi MexaHi3MHu aytodarii moTpedyrTh J0CTia-
KEHHS Ha €KCIIEPUMEHTAIbHUX MOJIENSX 3 BUKOPUCTAHHAM KJIITHH CCaBIlB; 4) IPOAOBKEHHS
BHBYECHHS TPOIIECiB ayTodarii 103BOIUTH Kpallle 3p03yMiTH (i310J0TiuHI aCIEKTH (PYHKITIOHY-
BaHHS KJIITHH, OPTaHiB Ta CHCTEM Ta JOIOMOXE 3a0€3MEUYUTH IMOCTYN y Po3poOIll HOBITHIX
cTparterii npodiIaKTHUKHY Ta JIIKyBaHHS 3aXBOPIOBAHb Y JIIOJIMHU; 5) ayTodaris Mae BUpiliaabHe
3HAYCHHS IS KINTHHHOI (pi3ionorii. JlucdyHkiis ayrodarii 3amydeHa 10 naToreHesy pizHoMa-
HITHUX 3aXBOPIOBaHb JIIOJUHHU 1 TOMY, T€paleBTUYHE BUKOPUCTAaHHS ayTodarii Mae moTeH-
IHHY OlOMENYHY 3HAUYNMICTh.

Knrwouoei cnoea: xnimunna 3aeubens, KUMUHHUL 20MeOCMAs, OKUCHULL cmpec, KliMuHHe
CMapints, 0OMedNceHHs KaIopill, Yilb0o8Ull 8NAUE HA aymoghasiio.

LintyinTe ykpaiHcbkot: CpibHa BO. biomeanyHa 3HaummicTb
E ' E TEepaneBTUYHOrO BUKOPUCTaHHS ayTodbarii (ornsg nirepatypu).
EkcnepumeHTanbHa i kniHivHa MeguumHa. 2024;93(1):6-15.
I 4 | https://doi.org/10.35339/ekm.2024.93.1.svo
Cite in English: Sribna VO. Biomedical significance of the therapeutic use
E of autophagy (literature review). Experimental and Clinical Medicine.
. 2024;93(1):6-15. https://doi.org/10.35339/ekm.2024.93.1.svo
[in Ukrainian].
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Beryn

3a ocTaHHI JAECATHIITTS PO3KPUTO Ta
J€TaIbHO OXapaKTepU30BAaHO MEXaHI3MHU
3arubemi kiritud (3K) — ninecnpsMoBaHoro
YCYHEHHSI 3aiiBUX, HEOOOPOTHO MOIIKOJI-
’KEHHMX Ta/a00 MOTEHIIHHO MIKIJIMBUX KJIi-
tuH. 3K MposBIsSETHCS MaKpOCKOIIIYHUMHU
MOP(}OIOrTYHUMYU 3MIHaMU. 3TIAHO 3 KIia-
cudikariero BUAIB KIITHHHOI 3arubeni Ko-
MITETY 3 HOMEHKJIATypu BHJIIB KJIITUHHOI
3aruoem (Nomenclature Commitee on Cell
Death, 2005), Buainstore 3 tunu 3K:
(1) 3arubenp xiituH THIY I, 200 amonTos,
KA XapaKTEePU3YEThCS CKOPOUCHHSIM IIH-
TOILIa3MH, KOHJICHCAI[IE€I0 XPOMATHHY (ITiK-
HO3), IZIEpHOIO (pparMeHTaliero (Kapiopek-
CHC) 1 YTBOpPEHHSAM Oy/1b0alIoK Ha Mia3Ma-
TUYHIH MeMOpaHi, 10 3aBEPIIY€ETHCS YTBO-
PEHHSM MaJCHbKHUX BE3UKYJ (IIUPOKO Bi-
JIOMHX SIK arlONTOTHYHI TiJbIIA), K1 edek-
TUBHO TMOTJHMHAIOTHCS CYCITHIMHU KIIITH-
HaMH 3 (haroIMTapHOIO AKTUBHICTIO Ta PO-
3KJIQIal0ThCS B Jri3ocomax; (2) 3arubenn
kiituH tany I, abo aytodaris, mo mposis-
JISIETHCSI BEJIMKOIO LIUTOIIa3MaTUYHOIO Ba-
KyoJTi3alic€o Ta MoJaiOHUM YHHOM 3aBep-
HIy€eThCs (ParolUTHUM MOTIUHAHHSM 1 TO-
JANTBIIIOK JII30COMAJIBHOIO JIETPaJIalli€lo;
1 (3) 3arubens xritud Tay 111, a6o HEKpO3.
Cnin 3a3Ha4uTH, MO I8 MopdooriyHa
kiacudikaliisi BCe 1me IIMPOKO BUKOPHUCTO-
BYETHCSI, HE3BAKAIOYHM Ha YHCJICHHI 0OMe-
JKCHHS Ta 3acTepexenHs [1].

Aytodarito (3K tumy II) akTuBHO BUB-
yaroTh. Halikpaiie Ha ChOro/HI BHBYEHA
¢dopma ayTodarii, TakoK BiiomMa sIK MaKpo-
aytodaris. Bona Bumarae yTBOpeHHs ay-
TO(QarocoMu, siKa 3JIMBAETHCS 3 J130CO-
MaMH, YTBOPIOIOYH ayTolizocomy. Bmict
ayTOJII30COMU PO3KIIATA€THCS, & MAKPOMO-
JIEKYyJIM TIepepoOIIaioThCs B KIiTHHI [2; 3].
Aytodaris Moxe 0yTH Hegubipkosoro. Ta-
Ka (opMa BijioMa sIK 06 'emHa abo cenexmus-
na aytogaris. OnucaHO YUCIIEHHI CelleK-
TUBHI IUIIXU ayTodarii, 30kpema, Mimo-
gacia s MITOXOHAPIANbHOI Aerpanarii,
ta EP-¢hacia — nns nerpapaaiii enjaoniasz-

MaTHYHOTO peTuKynymy [4]. € mani mpo
TE, [0 TOPYIICHHS peryisuii ayrodarii
NOB’s13aHI 3 PI3HUMH MATOJOTiSIMU, 30K-
pema, TakKUMH SIK HeHpoAereHepaTuBHi 3a-
XBOpIOBaHHs Ta pak [1; 3; 5-10].

Meror 1i€i pobOTH CTaB MOIIYK Ta
aHaJTI3 JIiTepaTypu Mmpo aytodariro K oJ-
HOTO 3 OCHOBHUX MEXaHI3MIB MiJITPUMKH
KJIITHHHOTO TOMEOCTa3y, B yMOBaX OKHC-
HOT'O CTpeCy; KIITUHHOTO CTapiHHS; 0OMe-
JKEHHS Kajlopiil; a TakoXX Mpo LIIbOBHUM
BILJIUB Ha ayTo(arito B yMOBaXx pI3HHX 3a-
XBOPIOBaHb.

AyTodarisi IK 01MH 3 OCHOBHUX Me-
XaHi3MIB NiATPUMKH KJIITHHHOTO TOMeo-
cTasy

AyToarito nmpencTaBisoTh K KaTabo-
JIYHUNA Tpolec BUJAJIEHHS 3 KIITUH arpe-
TOBaHUX OWIKIB, TOIIKOKEHUX OpraHes
1 BHYTPIITHOKIITUHHUX MMAaTOTeHIB. A Ta-
KOX BHWAUIAIOTH Makpoaymoghaeito (pop-
MyBaHHsI (parodopa 3 MoABIHHOIO 130JTH0F0-
401 MeMOpPaHOI0, 3aXOILTIOIYOr0 BHYTpI-
ITHBOKJIITUHHI CTPYKTYPH IS 3ITUTTS 3 JIi-
30COMaMHM ), Mikpoaymoghazito (3aXOTICHHS
BMICTY IIMTOIUIa3MHU IIJISXOM IHBariHamii
MeMOpaHHU J1i30COM) 1 wanepon-onocepeo-
KosaHy aymogaeito (TOIMIKOIKEHI MOJe-
KYJIH IOCTABJISIOTHCS B JII30COMHU OLTKaMH-
mrareponamu) [11-15].

VY Toil yac sk KOKeH 13 3a3HaYEHUX TH-
niB Mopdosoriuno crenudiuamii. Bei tpu
3aBEpPUIYIOTHCSA JOCTABKOIO CyOCTpaTiB
(HaTMIIIKOBO MPHUCYTHIX B KJIITHHI opra-
HeJ 11X MPOIYKTIB) B JII30COMY JIJIsl IeTpa-
maii.

MaxkpoayTtodaris Moxxe OyTH Hecelek-
Mu6Ho0, KON TIeBHA O0JacTh IMTOILIA-
3MH OTOYY€ThCS MeMOpaHoro, abo cenex-
MUBHOM, CIPSIMOBAHOIO Ha BUIATICHHS O1J1-
KOBHX arperatiB (aepeghaeist), OIIKOKeE-
HUX MITOXOHApPiN (Mmimogpazisa), pudocom
(pubogpacisn), nepoxcucoM (nexcoghacis),
€H/I0TUTa3MaTHYHOT O PUTUKYIIOMY (pemiu-
Kynoghaeis), CEKPETOPHUX TpaHyd (KpiHo-
pacisn), ninigHuX Kpanenb (rinogacis),
a TaKOX PI3HUX BHYTPIIIHBOKJIITHHHHUX
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MaToreHiB, OakTepidl 1 BipyciB (kcerogha-
eist) [16-18].

CporojHi BBayKarTh, 10 IHTCHCUBHICTh
aytodarii BA3HAYA€ThCS HASBHICTIO TA BU-
PAKEHICTIO IHAYKTOPIB, SKi NOIUIIOTH Ha
BHYTpIIIHI (HECTaya MOXUBHUX PEUOBHH,
HasBHICTh TOIIKO/DKEHUX OpraHel, JeHa-
TypOBaHUX OUIKIB 1 IX arperaTiB, OKUCIIO-
BaJIbHHUH, MeTabOMIYHHUNA a00 TOKCUYHUN
CTpec) Ta 30BHIIIHI (HalpuKIaja, parami-
LIUH, 1HTepdepoH Y ado Bitamin D3) [19; 20].

Takum unHOM, ayTOodaris € OJHUM 3 OC-
HOBHUX MEXaHI3MIB HIATPUMKHU KIIITUHHO-
r'0 TOMEOCTa3sy.

AyTtodarisi B yMOBaxX OKHCHOIO CTpecy

Binomo, mo oxucHuii crpec (mepena-
KaHHS MPOAYKLII aKTUBHUX (OPM KHUCHIO
(ADK) Ta a3oTy Hajx iX 1HAKTUBALIEIO aH-
TUOKCUJAHTAMU) € BaXJIMBUM IaTOTeHe-
TUYHUM YUHHHUKOM, IO BUKIUKAE PO3BU-
TOK TIEBHHX 3aXBOPIOBaHb, 3alajlbHUX Ta
1H(}EeKIiHHUX TmaToJoTii. A 3 BIKOM 3HH-
KY€ThCS PIBEHb AaHTUOKCUAAHTHOTO 3aXH-
CTy KJIITHH, [0 TaKOX ITiJICUITIOE TTaTore-
HETHUYHY POJb OKHUCHOTO cTpecy [21; 22].
Tak, ADK € edpekTHBHUMHU 1HIYKTOpaMH
aytodarii [23-25]. IcHyrOTh AaHi mpo Te,
mo ADK BHUCTYnmaroTh peryjasaropaMu ak-
tuBanii ayrodarii. Ileli mpomec HeoOXi-
HUHN KITITUHAM SIK JUIS 3aXUCTY BiJ PO3BUTKY
OKHCHOT'O CTPECY, TaK 1 1J1 YCYHEHHS HOro
HACJIKIB (BHAJIECHHS TPAKTUYHO BCIX Op-
raHen 1 MakKpOMOJEKYJ, MOIIKOIKEHUX
B pe3yJIbTaTi aKTUBHOT'O MPOTIKAHHS BiJIb-
HOpaJAuKalbHUX mpoleciB). CBoeyacHa
1 eekTHBHA aKkTUBaLisA ayTodarii 3anooi-
ra€ He0OOPOTHOMY HAKOMMMYEHHIO BHYTpi-
ITHBOKJIITUHHUX OLIKOBHX arperaris [26],
TTOIIKO/PKEHUX MITOXOHJIPiH, SIKi € 1HiIia-
TOpPaMU BHYTPIIIHBOTO MHIISXY AaromnTo3y
[27; 28], Ta IHIIKUX MOMIKO/PKEHUX OpPTraHell
1 MeMOpaHHUX CTPYKTYD.

€ naHi Mpo MO3UTUBHUM e€EKT 3aCTOCY-
BaHHS aKTUBATOpIB i iHTi0ITOpIB ayToda-
rii npu 6araThbox 3aXBOPIOBAHHSAX, ITOB's13a-
HUX 3 PO3BUTKOM OKHCHOI'O CTpecy (30K-
pema, 3anajibHUX, HeHpoJereHepaTuBHUX,

ayTOIMyHHHX, aTepOCKIIEPO3i, 3IMOSIKICHIX
HOBOYTBOPEHHSX) [29].

Pizni ¢opmu ayrodarii BiAKpUBAIOTH
HOBHIA HanIpsiM OOPOTHOM 3 BIKOBUMH TTaTO-
JoTisiMH, 1O JT00pe Y3TrOJUKYEThCS 3 Bijlb-
HOpaJuKaIbHOI Teopieto crapins [30].
[Ipore mpu MyXJIMHHHUX TpOIEcax BBaKa-
€ThCS, IO ayTodaris 3axuilae MyXJIMHHI
KJIITUHU B YMOBaXx TINOKCIi 1 € OJHIEIO
3 IPUYMH XiMiope3ucTeHTHocTi [31; 32].

Tax, 3naTHICTD O€3M0CcepeIHbO aKTUBY-
BaTHUCS y BIJAINOBIJIb HA IHTEHCUBHE yTBO-
penns B kiituHax A®K (B ymoBax okuc-
HOTO CTPECY), JO3BOJISIE PO3TIISIATH ayTO-
¢ariro K BaXJIMBHH €JIEMEHT aHTUOKCHIa-
HTHOTO 3aXHCTy, TOMY CHOTOJIHI aKTyaJlb-
HUM CTa€ BUBYCHHSI IIJISAXIB 1 3aC001B ede-
KTUBHOT'O YNPaBJIIHHS ayTo]ariero.

AyTodaris B yMoBax (KJIITHHHOIO)
CTapiHHSA

BBaxxaroTp, 1110 IHTEHCUBHICTb IEpeOITy
aytodarii 3MIHIOETBCS B TIPOIIEC] CTAPIHHS
KJIITHH 1 Opranizmy B miiomy [33]. Sk yxe
BH3HAHO, ayTodaris peryiroe KIITHHHUHA
TOMEOCTa3 ITi/1 Yac PO3BUTKY 1 B MOJIOIOMY
Biti (10 44 pokiB), 1y 3pinoMy. 3'SIBISIETH-
csl Bce OUIBIIE CBIAYEHb TOTO, IO Y 3PLIO-
My Billl BiIOyBa€ThCs MOPYIICHHS MPOIIe-
ciB ayTodarii, 1 BOHa cTae nuchyHKIIO-
HanpHOMO [34-36].

BBaxxatoTsp, 1110 B MOJIOJIOMY BiIli Mij-
TpUMKa BPOJPKEHOT (i310JI0T19YHOI TpUBa-
JIOCT1 )KHTTS BIIOYBAETHCS Uepe3 Pi3Hi Mexa-
HI3MHU: B TOMY YHCIi, 32 JOTIOMOIOIO ay-
todarii, 3B'I3yBaHHS B MITOXOHJIPISIX BLJIb-
HUX paJMKaJliB 1 IPUTHIYEHHS MTPEeTUKTOpa
3amaneHHs, o MPU3BOAUTH 10 3MEHIIICH-
Hs 3anajeHHs. To/i K 3HWKEeHHs ayToda-
Tii i 9ac cTapiHHsA TPU3BOIUTH 10 30171b-
IIEHHST OloMapKepiB 3arajieHHs 1 HaKOIH-
YeHHs BUIBHUX pagukaiiB. [Hmm mocimia-
YKEHHS TIOB'SI3YIOTh MiABUIIIEHY ayTodarito
3 JOBTOJITTSAM Ta BiJICYTHICTIO BiK-acoLli-
HOBaHMX 3aXBOPIOBaHb, MOB’SI3aHUX 3 Bi-
KoM [34; 35; 37]. MexaHi3M BiACTpOUYCHHS
CTapiHHA 3a ydacTi ayrodarii Ha CbOr0JIHI
JAleKUid BiI OCTATOYHOTO PO3YMiHHS.
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Kpim toro, ayrodarist Bimirpae Baxxiu-
BY pOJIb B MIATPUMII CTaOUIBHOCTI TeHOMA
3a JOIIOMOI'OI0 MEXAHI3MIB, Kl TaKOX OC-
TaToO4yHO He BUBYEHI [38]. IcHye mpumy-
IICHHS, 10 ayTodaris 3axuiiae Bij Bik-
acoIiilOBaHMX 3aXBOPIOBaHb, TAKUX SIK IIy-
KpoBHi miaber 2 Ty abo MeTabomiuHui
CHHJIIPOM, HEWpOAETeHEpPaTHBHI PO3Jajy,
xBOpoOa Amblreitmepa, xsopoba Ilapkin-
coHa a0o xBopoOa ['aHTIHITOHA, IMyHHUX/
3aMajbHUX 3aXBOPIOBaHb, pak. [Ipu womy
ayto(aris onocepeKoBye CBiil BILUIUB Ye-
pe3 sSK BPOJKEHI, TaK 1 aJanTUBHI IMyHHI
Bigmosizi [39].

Takox € migcTaBu BBaXaTw, M0 MOJIY-
nsawist aytodarii Moke MaTH TepareBTHY-
HUH MMOTEHINAJ NP TIEBHUX MOPYIIECHHSX,
a 3araypHe 30UIbIIEHHS piBHA ayTodarii
MO>K€ JJOIOMOI'TH YHUKHYTH JJOBTOCTPOKO-
BUX HacaiakiB momkopxens JJHK, o mo-
TpeOye MOAATBITOTO BUBYCHHS.

AyTtodarisi B yMoBax o0MeKeHHA Ka-
Jopii

OO6mMmexenns kanopiin (OK) BBakarwTh
HalOLIBII (Pi310JOTTYHUM THAYKTOPOM ay-
todarii [40—42]. 3pocTae 4nucIO0 AAHUX
PO T€, UI0 CTapiHHA CHOBUIBHIOIOTH Xap-
YOBI MPOAYKTH, SKI MICTSITh IPUPOIHI CIIO-
JYKU pecBepaTpoJi, KaTexiHu (30Kpema,
rajuiaT emirajyiokaTexiny (IMOBHICTIO aHT-
niricekoro, EGCG), sikuii y BETUKUX KiJIb-
KOCTSIX IPUCYTHIH y 4al), eKCTPaKT MpOIo-
Jicy, Kpeo3ou 1 (hiaBoH roTeosto3ia (¢ia-
BOH, Pi3HOBHJ (P1IaBOHOITY). A Ii€THYHE
CTHOKMBAHHSA TAKUX CIIOIYK MOKE CIPUATH
3JIOPOB'IO 1 POJIOBXXKYBATH TPUBATICTb KHT-
T4 32 JOIIOMOTOI0 YHCIEHHUX MEXaHi3MiB,
BKJIFOYAIOYM 3HUKEHHSI OKHCHOTO CTpecy,
iHAyKLiIo ayTodarii 1 mpuUrHiYeHHs 3ama-
nenns (axtuBariii NLRP3). Indmamacoma
NLRP3 € MynbTUOIIKOBUM KOMILJIEKCOM,
SKUH BiJirpae KIOYOBY POJb y peryJisuii
BPO/DKEHOI IMYHHOI CHCTEMH Ta Iepeaadi
curHasIiB 3ananeHus) [43—46].

Baxarots, mo OK innykye ayrodariro
yepe3 akTUBALlI0 aZieHO3uH-MOHOo(pochart-
aKTUBOBAHOI MpoTeiHKiHa3M [47] 1 cipTyin 1

(CIPT 1, awneniticoxoro Sirtuin_1, SIRT_1),
«Oe3nrymHi perynsatopu iHdopmarii» (si-
lent information regulators, SIRTS), ski
€ KIIFOYOBUMHU PETYISATOPAMHU META00II3MY
Ta OKHCHOIO CTpecy Ta OepyTh ydacThb
y Tak 3BaHIN «MO3WTUBHIN METI1 B3a€MHOT
axtuBanii» [48]. CIPT 1 e NAD+-3anex-
HOIO JI€aIleT1JIa3010, IO JI€ AK B SP1, TaK
1 B muroruia3mi [49; 50]. Lurormmazmarmy-
Hult BapianT CIPT 1 HacTuibKu X eeKTHB-
Hull, sk 1 CIPT 1 sanpa. Lle nosicHioe, Ha-
NPUKIAJ, 1HIyKyBaHHs ayTodarii 3a 10m0-
Mororo pecseparpona [51; 52]. A takox
B L[1JIOMY MOJIMUBICTh (papMaKOJOT14HOT
perynsuii ayrodarii. BignosiaHo, gaxuio
CIPT 1 peamerusitoe Kigbka OUIKOBUX
npoaykrtiB reda (ATGS, ATG7 1 ATG8/
LC3), To 1 pecBepaTpod IHIAYKYE AcareTH-
JIFOBaHHS OLIBII HDK AECITH LIMTOIIa3Ma-
tnuHuX O1IKiB [53; 54]. CIPT 1 Takox ne-
aleTUIIIOE TPAHCKPUMIIiiHI (akTopu p53,
NF-kB, HSF1, FOXOQO1, -3, -4 i PGCla,
JUTsL STKUX B1IOMI €(eKTH B pEryJItOBaHHI
TpHUBAIOCTI KUTTS [55; 56].

Tak, akTyaJbHUM CTa€ JOCITIKEHHSA
BBy CIPT 1, a came #ioro akTuBaTopiB
Ta 1HTIOITOpIB y 3amycky ayrtodarii (3a
ymoB sk OK, Tak 1 Mmoziesneit pi3HUX 3aXBO-
pIOBaHb).

HinboBuii BniMB Ha ayrodariio
B YMOBAaX Pi3HMX 3aXBOPIOBAHb

Binomo mpemapartu, siki BUKOPHUCTOBY-
I0TbCSI B CydYacHid ¢apmakoTeparii, Mo-
KYTh 1HAYKYBaTH a00 MPHUTHIYYyBaTH MPO-
TikaHHSA (TpHBamicTh) ayrtodarii [57].
€ naHi Npo UIIHOBUH BIIMB Ha ayTo(ario
(CTUMYJISILIIS 1 MPUTHIYEHHS) 32 IEBHUX 3a-
XBOPIOBaHb JIET€Hb, MEUIHKHU, Heipojere-
HEpaTUBHUX Ta 1HGEKIIHHUX XBOpoO [S58—
63].

Takox BigoMo mpo Ouirbme HiK 50
KJIIHIYHUX BHUIPOOYBaHb Ipenaparis, 30-
cepe/KeH1 B OCHOBHOMY Ha cIIpo0i BIUIUBY
Ha ayToarito Mpu JIiKyBaHHI paky [64—
66]. Perynsuis ayrodarii B ymoBax moje-
Jei 3aXBOPIOBaHb JIIOJUHM MOTpedye Mo-
JIATIbIIOTO BUBUEHHS.
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BucHoBkH KYBaTH TPHUBAJICTH KHUTTS 38 JOINOMOTOIO
Aytodarisi, abo 3arubenb KITHH THITY YHCJICHHUX MEXaHi3MiB, BKJIIOYAIOYH 3HU-
Il — muIsIX BHYTPIIIHBOKIIITHHHO] Ierpajia- KEHHS OKHMCHOTO CTpecy, 1HIYKIIIO ayTo-
mii JUIE HEeNpaBWIbHO (QYHKIIOHYIOUHX darii i npUTrHIYeHHS 3aTaJICHHS.
CXWJIBHUX JI0 arperariii OUIKiB, MOIIKOKE- VY 3amycky ayrtodarii rparoTh poib Cip-
HUX opraHesi, He0a)XKaHUX MaKpOMOJIEKYJI 1 TYiHIB, SIKI € KJIIOUOBHUMH PETYJISITOpaMU
MATOTeHIB, MPOIEC HEOOXITHUNA IS TiAT- KIITHHHOTO METa0oi3My Ta OKHCHOTO
PUMKH TOMEOCTa3y KIITHH 1 TKaHUH, IIO0 crpecy. Jleski MexaH13MH 1X pOOOTH 1ie HE
CIpHUs€ BIKUBAHHIO OpraHi3My Ta Ma€ BU- 3’sicoBaHi. CipTyiH3a/eXHI MEXaHI3MH ay-
3HavyaJbHE 3HAUEHHS JJIs KIITUHHOI (i3io- Todarii moTpedyTh JOCTIIKEHHS Ha eKC-
norii. Juchyskiis aytodarii € JgaHKOIO MEPUMEHTAJILHUX MOJAECIISIX 3 BUKOPUCTAH-
MaToOreHe3y Pi3HOMaHITHUX 3aXBOPIOBaHb HSIM KJTITHH CCaBIIIB.
JIOJMHH, 1 TOMY TEpareBTUYHE BUKOPHC- [IpooBkeHHsSI BUBYEHHS IPOLECIB ay-
TaHHs ayTodarii Mae NMOTEeHLIHHY Olome- Todarii 103BOJUTH Kpalle 3po3yMiTH ¢i3i-
TUYHY 3HAYUMICTb. OJIOTIYHI aCIIEKTH Ta IOIOMOXE 3a0e3Ie-
3naTHICT 0Oe3MocepeIHbO0 aKTHBYBA- YUTH PO3pOOKY HOBITHIX CTpateriil mpodi-
THCSI Yy BIAMOBIAh HAa IHTEHCUBHE YTBO- JAKTUKW Ta JIIKYBaHHS 3aXBOPIOBAHb JIIO-
PEHHS B KJIITHHAX aKTUBHUX (POPM KHUCHIO, JTMHH, TTOB’ I3aHUX 3 BIKOM.
JI03BOJISIE PO3TISAAATH ayTo(darito siKk BaxK- ®dinancyBaHHs. Po60oTy BUKOHAHO
JIUBHUH €JIEMEHT aHTHOKCHUIAHTHOTO 3aXH- y Bigaiai imyHodizionorii IacTutyTy i-
CTy, TOMY ChOTOJHI aKTyaJIbHUM CTa€ BH- siosorii iM. O.0. boromonbist HAH VYkpai-
BUCHHS IIUISIXIB 13ac001B €()EKTUBHOTO YII- HU y 2023 pori 3a MATPUMKH CTHICHIT
paBiliHHS ayTodariero. [Ipesunenta Ykpainu it MOJIOJUX yde-
JlieTn4HEe CIIOKMBaHHS aKTUBATOPIB ay- Hux 2022-2023 pp.
To(arii MoKe CIIPUATH 37J0POB'T0 1 TPOJIOB- KonduikT inTepeciB BiCyTHI.
References

1. Galluzzi L, Vitale I, Aaronson S, Abrams J, Adam D, Agostinis P, et al. Molecular mech-
anisms of cell death: recommendations of the Nomenclature Committee on Cell Death 2018.
Cell Death Differ. 2018;25(3):486-541. DOI: 110.1038/s41418-017-0012-4.

2. Zhao Y, Codogno P, Zhang H. Machinery, regulation and pathophysiological implications
of autophagosome maturation. Nat. Rev. Mol. Cell Biol. 2021;22:733-50. DOI: 10.1038/
s41580-021-00392-4. PMID: 34302147

3. Yamamoto H, Zhang S, Mizushima N. Autophagy genes in biology and disease. Nat. Rev.
Genet. 2023;22:1-19. DOI: 10.1038/s41576-022-00562-w. PMID: 36635405.

4. Kirkin V. History of the Selective Autophagy Research: How Did It Begin and Where
Does It Stand Today? J. Mol. Biol. 2020;432:3-27. DOI: 10.1016/j.jmb.2019.05.010. PMID:
31082435.

5. Klionsky D, Petroni G, Amaravadi R, Baehrecke E, Ballabio A, Boya P, et al. Autophagy
in major human diseases. EMBO J. 2021;40:€108863. DOI: 10.15252/embj.2021108863.
PMID: 34459017.

6. Hernandez G, Perera R. Autophagy in cancer cell remodeling and quality control. Mol.
Cell. 2022;82:1514-27. DOI: 10.1016/j.molcel.2022.03.023. PMID: 354526187.

7. Denton D, Kumar S. Autophagy-dependent cell death. Cell Death Differ. 2019;26(4):605-
16. DOI: 10.1038/s41418-018-0252-y.

TeopeTuyHa 10 Theoretical
i eKcnepMMeHTanbHa MeguLUmMHa and Experimental Medicine



EkcnepumeHTanbHa i kniniyHa meauumHa  93(1)2024 Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

8. Kohler V, Aufschnaiter A, Biittner S. Closing the Gap: Membrane Contact Sites in the
Regulation of Autophagy. Cells. 2020;9(5):1184. DOI: 10.3390/cells9051184. PMID: 32397538.

9. Locatelli A, Cenci S. Autophagy and longevity: Evolutionary hints from hyper-longevous
mammals. Front Endocrinol (Lausanne). 2022;20;13:1085522. DOI: 10.3389/fendo.2022.
1085522. PMID: 36605941.

10. Jimenez-Moreno N, Salomo-Coll C, Murphy L, Wilkinson S. Signal-Retaining Autoph-
agy Indicator as a Quantitative Imaging Method for ER-Phagy. Cells. 2023;12(8):1134. DOI:
10.3390/cells12081134. PMID: 37190043.

11. Parzych K, Klionsky D. An Overview of Autophagy: Morphology, Mechanism, and
Regulation. Antioxid. Redox Signal. 2014;20:460-73. DOI: 10.1089/ars.2013.5371. PMID:
23725295.

12. Anding A, Baehrecke E. Cleaning house: Selective autophagy of organelles. Dev. Cell.
2017;4 (1):10-22. DOI: 10.1016/j.devcel.2017.02.016. PMID: 28399394,

13. Li W, He P, Huang Y, Li Y, Lu J, Li M, et al. Selective autophagy of intracellular orga-
nelles: recent research advances. Theranostics. 2021;1;11(1):222-56. DOI: 10.7150/thno.
49860. PMID: 33391472.

14. Krause G, Cuervo A. Assessment of mammalian endosomal microautophagyro Methods
Cell Biol. 2021;164:167-85. DOI: 10.1016/bs.mcb.2020.10.009. PMID: 34225914

15. Wang Y, Lu J. Chaperone-Mediated Autophagy in Neurodegenerative Diseases: Molec-
ular Mechanisms and Pharmacological Opportunities. Cells 2022;11(14), 2250. DOI: 10.3390/
cells11142250. PMID: 35883693.

16. Lamark T, Johansen T. Mechanisms of Selective Autophagy. Annu Rev Cell Dev Biol.
2021;37:143-69. DOI: 10.1146/annurev-cellbio-120219-035530. PMID: 34152791.

17. Faruk M, Ichimura Y, Komatsu M. Selective autophagy. Cancer Sci. 2021;112(10):
3972-8. DOI: 10.1111/cas.15112. PMID: 34407274.

18. Vargas J, Hamasaki M, Kawabata T, Youle R, Yoshimori T. The mechanisms and roles
of selective autophagy in mammals. Nat Rev Mol Cell Biol. 2023;24(3):167-185. DOI:
10.1038/s41580-022-00542-2. PMID: 36302887.

19. Scherz-Shouval R, Elazar Z. Regulation of autophagy by ROS: physiology and pathology.
Trends Biochem. Sci. 2011;36(1):30-8. DOI: 10.1016/j.tibs.2010.07.007. PMID: 20728362.

20. He J, Dong L, Luo L, Wang K. Redox Regulation of Autophagy in Cancer: Mechanism,
Prevention and Therapy. Life (Basel). 2022;13(1):98. DOI: 10.3390/1ife13010098. PMID:
36676047.

21. Sedlackova L, Korolchuk V. The crosstalk of NAD, ROS and autophagy in cellular
health and ageing. Biogerontology. 2020;21(3):381-97. DOI: 10.1007/s10522-020-09864-0.
PMID: 32124104.

22. Maiuolo J, Gliozzi M, Musolino V, Carresi C, Scarano F, Nucera S, et al. From Meta-
bolic Syndrome to Neurological Diseases: Role of Autophagy. Front Cell Dev Biol.
202119;9:651021. DOI: 10.3389/fcell.2021.651021. PMID: 33816502,

23. Filomeni G, De Zio D, Cecconi F. Oxidative stress and autophagy: the clash between
damage and metabolic needs. Cell Death Differ. 2015;22(3):377-88. DOI: 10.1038/cdd.2014.
150. PMID: 25257172,

24. Galati S, Boni C, Gerra M, Lazzaretti M, Buschini A. Autophagy: A Player in response
to Oxidative Stress and DNA Damage. Oxid Med Cell Longev. 2019;2019:5692958. DOI:
10.1155/2019/5692958. PMID: 31467633.

25. Yun H, Jo Y, Kim J, Shin Y, Kim S, Choi T. Roles of Autophagy in Oxidative Stress.
Int J Mol Sci. 2020;21(9):3289. DOI: 10.3390/ijms21093289. PMID: 32384691.

TeopeTuyHa 1 Theoretical
i eKcnepMMeHTanbHa MeguLUmMHa and Experimental Medicine



EkcnepumeHTanbHa i kniniyHa meauumHa  93(1)2024 Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

26. Tan S, Wong E. Kinetics of protein aggregates disposal by aggrephagy. Methods Enzy-
mol. 2017;588:245-81. DOI: 10.1016/bs.mie.2016.09.084. PMID: 28237105.

27. Wallace K. Mitochondrial toxicity. Toxicology. 2017;391:1. DOI: 10.1016/j.tox.2017.
08.005. PMID: 28823912.

28. LinY, Lin K, Huang C, Wei A. MitoTox: a comprehensive mitochondrial toxicity data-
base. BMC Bioinformatics. 2021;15;22(10):369. DOI: 10.1186/s12859-021-04285-3. PMID:
34266386.

29. Zuo L, Prather E, Stetskiv M, Garrison D, Meade J, Peace T, Zhou T. Inflammaging and
Oxidative Stress in Human Diseases: From Molecular Mechanisms to Novel Treatments. Int J
Mol Sci. 2019;10;20(18):4472. DOI: 10.3390/ijms20184472. PMID: 31510091.

30. Nakamura S, Yoshimori T. Autophagy and longevity. Mol. Cells. 2018;41(1):65-72.
DOI: 10.14348/molcells.2018.2333. PMID: 29370695

31. Das C, Mandal M, Kogel D. Pro-survival autophagy and cancer cell resistance to therapy.
Cancer Metastasis Rev. 2018;37(4):749-66. DOI: 10.1007/s10555-018-9727-z. PMID: 29536228.

32. Lee M, Park J, Jo S, Joe Y. Enhancing Anti-Cancer Therapy with Selective Autophagy
Inhibitors by Targeting Protective Autophagy. Biomol Ther (Seoul). 2023;1;31(1):1-15. DOI:
10.4062/biomolther.2022.153. PMID: 36579459.

33. Thorburn A. Autophagy and disease. J Biol Chem. 2018;13;293(15):5425-5430. DOI:
10.1074/jbc.R117.810739. PMID: 29191833

34. Wilhelm T, Richly H. Autophagy during ageing - from Dr Jekyll to Mr Hyde. FEBS J.
2018;3:6-18. DOI: 10.1111/febs.14453. PMID: 29630766.

35. Stead E, Castillo-Quan J, Miguel V, Lujan C, Ketteler R, Kinghorn K, Bjedov I.
Agephagy — Adapting Autophagy for Health During Aging. Front Cell Dev Biol. 2019;7:308.
DOI: 10.3389/fcell.2019.00308. PMID: 31850344.

36. Javali P, Sekar M, Kumar A, Thirumurugan K. Dynamics of redox signaling in aging via
autophagy, inflammation, and senescence. Biogerontology. 2023;17. DOI: 10.1007/s10522-
023-10040-3. PMID: 37195483.

37. Jin M, Zhang Y. Autophagy and Inflammatory Diseases. Adv Exp Med Biol.
2020;1207:391-400. DOI: 10.1007/978-981-15-4272-5_26. PMID: 32671761.

38. Cheng SM, Shieh MC, Lin TY, Cheung CHA. The "Dark Side" of autophagy on the
maintenance of genome stability: Does it really exist during excessive activation? J Cell Phys-
iol. 2022;237(1):178-88. DOI: 10.1002/jcp.30555. PMID: 34406646.

39. Deretic V. Autophagy in inflammation, infection, and immunometabolism. Immunity.
2021;54(3):437-53. DOI: 10.1016/j.immuni.2021.01.018. PMID: 33691134.

40. Chung K, Chung H. The Effects of Calorie Restriction on Autophagy: Role on Aging
Intervention. Nutrients. 2019;11(12):2923. DOI: 10.3390/nu11122923. PMID: 31810345.

41. Zhai J, Kongsberg W, Pan Y, Hao C, Wang X, Sun J. Caloric restriction induced epige-
netic effects on aging. Front Cell Dev Biol. 2023;10:1079920. DOI: 10.3389/fcell.2022.
1079920. PMID: 36712965.

42. Zhang B, Huang R, Xu S, He Y, Li J, Wan L, Xiao B, Luo Z. Dietary energy restriction
in neurological diseases: what's new? Eur J Nutr. 2023;62(2):573-88. DOI: 10.1007/s00394-
022-03036-1. PMID: 36369305.

43. Si H, Liu D. Dietary antiaging phytochemicals and mechanisms associated with pro-
longed survival. The Journal of Nutritional Biochemistry. 2014;25(6):581-91. DOI:
10.1016/j.jnutbio.2014.02.001. PMID: 24742470.

TeopeTuyHa 12 Theoretical
i eKcnepMMeHTanbHa MeguLUmMHa and Experimental Medicine



EkcnepumeHTanbHa i kniniyHa meauumHa  93(1)2024 Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

44. Catana C, Atanasov A, Berindan-Neagoe I. Natural Products with Anti-Aging Potential:
Affected Targets and Molecular Mechanisms. Biotechnol Adv. 2018;36(6):1649-56. DOI:
10.1016/j.biotechadv.2018.03.012. PMID: 29597027.

45. Zhao Q, Peng C, Zheng C, He X, Huang W, Han B. Recent Advances in Characterizing
Natural Products That Regulate Autophagy. Anticancer Agents Med Chem. 2019;19(18):2177-
96. DOI: 10.2174/1871520619666191015104458. PMID: 31749434.

46. Rubio K, Hernandez-Cruz E, Rogel-Ayala D, Sarvari P, Isidoro C, Barreto G, Pedraza-
Chaverri J. Nutriepigenomics in Environmental-Associated Oxidative Stress. Antioxidants (Ba-
sel). 2023;12(3):771. DOI: 10.3390/antiox12030771. PMID: 36979019.

47. Park J, Lee D, Kim D. Redefining the role of AMPK in autophagy and the energy stress
response. Nat Commun. 2023;14(1):2994. DOI: 10.1038/s41467-023-38401-z. PMID: 37225695.

48. Canto C, Jiang L, Deshmukh A, Mataki C, Coste A, Lagouge M, Zierath J, Auwerx J.
Interdependence of AMPK and SIRT1 for metabolic adaptation to fasting and exercise in skel-
etal muscle. Cell Metab. 2011;11;213-9. DOI: 10.1016/j.cmet.2010.02.006. PMID: 20197054.

49. Hall J, Dominy J, Lee Y, Puigserver P. The sirtuin family's role in aging and age-associ-
ated pathologies. J Clin Invest. 2013;123(3):973-9. DOI: 10.1172/JC164094. PMID: 23454760.

50. Soma M, Lalam S. The role of nicotinamide mononucleotide (NMN) in anti-aging, lon-
gevity, and its potential for treating chronic conditions. Mol Biol Rep. 2022;49(10):9737-48.
DOI: 10.1007/s11033-022-07459-1. PMID: 35441939

51. Morselli E, Marino G, Bennetzen M, Eisenberg T, Megalou E, Schroeder S, et al. Sper-
midine and resveratrol induce autophagy by distinct yet convergent pathways affecting the
acetylproteome. J. Cell Biol. 2011;192:615-29. DOI: 10.1083/jch.201008167. PMID: 21339330.

52. Tseng C, Chao Y, Liu Y, Huang Y, Chao H. Dysregulated proteostasis network in neu-
ronal diseases. Front Cell Dev Biol. 2023;11:1075215. DOI: 10.3389/fcell.2023.1075215.
PMID: 36910151.

53. Lee I, Cao L, Mostoslavsky R, Lombard D, Liu J, Bruns N, et al. A role for the NAD-
dependent deacetylase Sirtl in the regulation of autophagy. Proc. Natl. Acad. Sci.
2008;105:3374-9. DOI: 10.1073/pnas.0712145105. PMID: 18296641.

54. Zhao S, Sun Y, Wu X, Yang Y, Fan K, Hu K, et al. Sirtuin 1 activator alleviated lethal
inflammatory injury via promotion of autophagic degradation of pyruvate kinase M2. Front
Pharmacol. 2023;14:1092943. DOI: 10.3389/fphar.2023.1092943. PMID: 37101542.

55. Westerheide S, Anckar J, Stevens Jr S, Sistonen L, Morimoto R. Stress-inducible regu-
lation of heat shock factor 1 by the deacetylase SIRT1. Science. 2009;323(5917):1063-6. DOI:
10.1126/science.1165946. PMID: 19229036

56. Kuppuswami J, Senthilkumar GP. Nutri-stress, mitochondrial dysfunction, and insulin
resistance-role of heat shock proteins. Cell Stress Chaperones. 2023;28(1):35-48. DOI:
10.1007/s12192-022-01314-9. PMID: 36441381.

57. Dikic I, Elazar Z. Mechanism and medical implications of mammalian autophagy. Nat
Rev Mol Cell Biol. 2018;19(6);349-64. DOI: 10.1038/s41580-018-0003-4. PMID: 29618831.

58. Nakahira K, Choi A. Autophagy: A Potential Therapeutic Target in Lung Diseases. Am
J Physiol Lung Cell Mol Physiol. 2013;305(2):L93-107. DOI: 10.1152/ajplung.00072.2013.
PMID: 23709618.

59. Puri P, Chandra A. Autophagy Modulation as a Potential Therapeutic Target for Liver
Diseases. J Clin Exp Hepatol. 2014;4(1):51-9. DOI: 10.1016/j.jceh.2014.04.001. PMID: 25755534.

60. Rubinsztein D, Bento C, Deretic V. Therapeutic targeting of autophagy in neurodegen-
erative and infectious diseases. J Exp Med. 2015;212:979-90. DOI: 10.1084/jem.20150956.
PMID: 26101267.

TeopeTuyHa 13 Theoretical
i eKcnepMMeHTanbHa MeguLUmMHa and Experimental Medicine



EkcnepumeHTanbHa i kniniyHa meauumHa  93(1)2024 Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

61. Muller S, Brun S, Rene F, de Seze J, Loeffler JP, Jeltsch-David H. Autophagy in Neu-
roinflammatory Diseases. Autoimmun Rev. 2017;16(8):856-74. DOI: 10.1016/j.autrev.2017.
05.015. PMID: 28572049.

62. Panda P, Fahrner A, Vats S, Seranova E, Sharma V, Chipara M, et al. Chemical Screen-
ing Approaches Enabling Drug Discovery of Autophagy Modulators for Biomedical Applica-
tions in Human Diseases. Front Cell Dev. 2019;7:38. DOI: 10.3389/fcell.2019.00038. PMID:
30949479.

63. Sinha R. Autophagy: A Cellular Guardian against Hepatic Lipotoxicity. Genes (Basel).
2023;14(3):553. DOI: 10.3390/genes14030553.

64. Marinkovic M, Sprung M, Buljubasic M, Novak I. Autophagy Modulation in Cancer:
Current Knowledge on Action and Therapy. Oxid Med Cell Longev. 2018;31:11-6. DOI:
10.1155/2018/8023821. PMID: 36874473.

65. Liu D, Zhu H, Li C. Galectins and galectin-mediated autophagy regulation: new insights
into targeted cancer therapy. Biomark Res. 2023;11(1):22. DOI: 10.1186/s40364-023-00466-
9. PMID: 36814341.

66. Wu Q, Sharma D. Autophagy and Breast Cancer: Connected in Growth, Progression,
and Therapy. Cells. 2023;12(8):1156. DOI: 10.3390/cells12081156. PMID: 37190065.

Sribna V.0O.

BIOMEDICAL SIGNIFICANCE OF THE THERAPEUTIC USE OF AUTOPHAGY
(literature review)

Autophagy, or is an intracellular degradation pathway for improperly functioning aggrega-
tion-prone proteins, damaged organelles, unwanted macromolecules, and invading pathogens.
The process is necessary for maintaining cell and tissue homeostasis, which contributes to the
survival of the organism, and is actively studied. The purpose of this work was the search,
selection and analysis of the literature on autophagy as one of the main mechanisms of main-
taining cellular homeostasis under conditions of oxidative stress; cellular aging; calorie re-
striction; as well as about the targeted effect on autophagy in the conditions of various diseases.
The following generalizations were made: 1) the ability to be directly activated in response to
the intense formation of reactive oxygen species in cells allows us to consider autophagy as an
important element of antioxidant protection, therefore, the study of ways and means of effective
autophagy management is becoming relevant today; 2) dietary consumption of autophagy acti-
vators may promote health and extend lifespan through multiple mechanisms, including reduc-
tion of oxidative stress, induction of autophagy, and suppression of inflammation; 3) studies
aimed at elucidating the role of sirtuins, which are key regulators of cellular metabolism and
oxidative stress, are gaining relevance in the initiation of autophagy. Currently, sirtuin-de-
pendent mechanisms of autophagy require research in experimental models using mammalian
cells; 4) continuing the study of autophagy processes will allow a better understanding
of physiological aspects and help ensure progress in the development of new strategies for the
prevention and treatment of human diseases (including those related to age); 5) autophagy is
crucial for cellular physiology, autophagy dysfunction is involved in the pathogenesis of
various human diseases, and therefore the therapeutic use of autophagy has potential biomedi-
cal significance.

Keywords: cell death, cellular homeostasis, oxidative stress, cellular aging, calorie re-
striction, targeted effect on autophagy.

Haoitiwna oo pedaxyii 05.02.2024

TeopeTuyHa 14 Theoretical
i eKcnepMMeHTanbHa MeguLUmMHa and Experimental Medicine



EkcnepumeHTanbHa i kniniyHa meauumHa  93(1)2024 Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

Binomocrti npo aBTopa:

Cpibna Banenmuna Onexcanopigna — KaHOUIAT MEAUMYHUX HAYK, CTApIINi HAYKOBUH CITiB-
poOiTHUK Bigainy imyHodizionorii [HcTuryty dizionorii im. O.O. boromonsust HAHY,
M. KuiB, Ykpaina.

[TomrroBa aapeca: Ykpaina, 01024, m. Kuis, Byn. Akanemika boromornsiis, 4.

E-mail: valia-z@ukr.net

ORCID: 0000-0003-0673-5131.

TeopeTuyHa 15 Theoretical
i eKcnepMMeHTanbHa MeguLUmMHa and Experimental Medicine



EkcnepumeHTanbHa i kniniyHa meauumHa  93(1)2024 Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

V]K: 612.172.2-084:616.12-008.318-092.9

MOPIBHSAJIbHA XAPAKTEPUCTUKA CTAHY
BETETATHUBHOI PETVJISIII CEPIIEBOI'O PUTMY
Y HOPMOTEH3UBHUX I CHOHTAHHO TI'IIIEPTEH3UBHUX II{YPIB
JITHII SHR

babiiiuyk B.I'., Kanouoxko I.B., /lomaxin I.1.,
Kyookouesa O.B., baoinuyk JI. B.

Incmumym npobnem kpiobionoeii i kpiomeouyunu HAH Yxpainu, Xapxis, Ykpaina

VY craTTi HajgaHa MOPIBHSUIPHA XapaKTEPUCTHUKA CTaHY BETE€TATHBHOI PETYJIAIII CepPIIEeBOTO
pUTMY y O1IMX 6€3MOPOAHUX LIYPiB, 0OPAHUX B SIKOCTI HOPMOTEH3UBHOI'O KOHTPOJIIO, Ta CIIOH-
TaHHO TinepTeH3uBHi mypu (Spontaneously Hypertensive Rats, SHR) B sikocTi Mozeni XpoHiu-
HO1 apTtepianbHOi rinepTensii. [lokazano, mo y uypiB i3 HOpMaJIbHUM PIBHEM apTepiaibHOTO
THUCKY TOHYC BEr€TaTUBHOI HEPBOBOI CHCTEMH XapaKTEPH3YEThCS HTOHIYHOIO CIPSIMOBAHICTIO,
10 CBITYUTH MPO HASIBHICTH Y HUX (Pi310JIOTTUHUX PE3EPBIB, 31aTHUX 3a0€3MEUUTH TIATPUMKY
LHUPKYJIATOPHOTO romeocTasy. CTabiibHO BUCOKI TOKAa3HUKU apTepiaibHOTO TUCKY Y 12-Micsu-
Hux 11ypiB il SHR npusBoasts g0 3nauymioro (Ha 30 %) 3011bII€HHS TOKa3HUKA BITHOCHOT
MacH ceplis MOPIBHSIHO 3 KOHTPOJIEM, 110 CBITYUTH MPO PO3BUTOK y HUX TinepTpodii cepus Ta
PU3UK BUHUKHEHHS CEPIICBO-CYAMHHUX 3aXBOPIOBaHb. Y M€l IPyIH HIypiB TaKOXK OyJIN 3apee-
CTPOBaH1 3MIHU BEr€TaTUBHOTO OaJIaHCY, 1110 BUPAKAIKUCH B HU3bKiHl CHHXPOHI3AIlT PeryiasTop-
HUX CKJIaJIOBHX 1 3pOCTaHHI CUMITATHYHOI JIAaHKU perysisinii. OTpuMaHi B X011 aHaIi3y Bapia-
OEJIbHOCTI CEePIIEBOI0 PUTMY €KCIIEPUMEHTaJIbHI JaH1 CBIT4aTh PO HASBHICTH SBHII IIEpEHAII-
PY)XEHHS 1 acTeHi3allii B peryJaTOPHHX BiAJijIaX IEHTPajJbHOI HEPBOBOI CHCTEMH Yy IIypPIB
3 XpOHIYHOIO apTepialIbHOIO TIMEPTEH31€10, 110 3 YaCOM MOYKE MPU3BOJAMUTH JI0 TIPOSIBIB Y HUX
rinepTeH3uBHOI POPMHU TUCITUPKYIATOPHOT eHIledanonarii Ta nepea4acHoro CTapiHHs.

Knrouoei cnosa: cepyeso-cyounnoi cucmema, XpoHiuna apmepianvha 2inepmensis, eapia-
benvuicmb cepyeso2o pummy.
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Beryn

Aprepiansaa [ineprensis (Al') € on-
HUM 3 HalMOMIMPEHININX XPOHIYHUX 3a-
XBOPIOBaHb, SIKE BUABISAETbCA y 13—15 MiH
mofel B YkpaiHi Ta 3Ha4HO 30UIbIIYE pU-
3WK PO3BUTKY CEpPIEBO-CYTMHHHUX yCKIIA/I-
HEeHb Ta cMepTHocCTi [ 1-3].

OcCHOBH1 (akTOpU pPHU3HKY PO3BUTKY
xpoHiuHoi AI" (XAI') ¢opMmyroTh OCHII0B-
HICTh NaTO(]1310JI0MYHUX MO, 1110 IPU3-
BOJIATH JIO MPOTPECYI0UYOT0 YPaKEHHS Op-
ra”iB-MillIeHeN, pEeMOJICITIOBAaHHS CYUH-
HO1 CTIHKH, CepIIsl Ta A0 KI1HIYHOT MaHide-
cramii CepreBo-CynuHHHX 3axXxBOPIOBaHb
(CC3) [2; 3]. [TopymieHHs 3B’S3KIB B CHUC-
TEeM1 PETyJsIIlii eHepreTHYHOr0 TOMEOoCTa-
3y (OPMYIOTh 3MIHH B3a€EMO3B’SI3KY CHUM-
MaTUYHOTO Ta MaPaCUMITATHYHOTO B IUTIB
HHC 1 rymopanpHHX BIUIMBIB, 10 3a0€3-
MEYyI0Th ONTHUMAJIbHY aJalTaliio 10 MiH-
JIUBUX YMOB BHYTPIIITHBOTO Ta 30BHINIHBO-
ro cepenoBuiia. LleHTpanbHOIO 1HTETpYyIO-
YO0 JIAHKOIO LIUX MPOIIECIB € rinoTagamyc
Ta MIIKOPKOBI IIEHTPH, a OJIHIEIO 3 TOJIOB-
HUX e(epeHTHUX JIaHOK — BereTaTHUBHA HEp-
BoBa cucrema (BHC). Bpaxomytouu, mo
nopymenns pynkiii BHC € ocHOBOO po3-
BHUTKY OarathoXx 3axBopioBanb CCC, 0co0-
JUBOTO 3Ha4YeHHs B yMoBax Aii XAl Haly-
Bae (¢yHKIloHanpHUN cTaH LleHTpanbHOI
HepBosoi Cuctemu (IIHC) 1 CCC Ta ix
BIUIMB Ha ()OPMYBaHHS PETYIATOPHUX TIPO-
necis [2].

OniHka cTaHy (QYHKIIOHAJIBHOI Ha-
MPYTH PEryIsSTOPHUX 1 afanTaliiHO-KOM-
neHcaropHux peakuid 3 6oxky IHHC Ta
CCC Bkpaii HeoOXifHa MPH CTIMKHUX 3Mi-
HaX OpPraHiB 1 CUCTEM OpraHi3My, siKi OyJu
copmoBaHi B yMOBaxX pO3BHUTKY MaTOJIOTIY-
Horo npouecy. [Ipy HacTyMHUX KOPEKTHUX
TepaneBTUYHUX /11X B3a€EMO3aMiHHICTh

1 B3a€MOKOMIICHCAIliST BCEPEIMHI JTaHHUX
(YHKITIOHATLHUX CUCTEM JI03BOJISITH CTBO-
pUTH B OpraHizMi yMOBH Juisi 3a0e3re-
YeHHS KIHIIEBOT'O TIO3UTUBHOTO MPUCTOCY-
BaJIbHOTO PE3yJIbTaTYy.

Perynstopui BimmuBu BHC 3nHaxonsartsb
cBOE€ BioOpakeHHs y BapiabensHocti Cep-
nesoro Putmy (BCP). Buznauenns BCP
€ HalOuIbIl 1HGOPMATUBHUM HEIHBA3UB-
HUM METOJIOM KUIBKICHOI OIIIHKM BereTa-
TUBHOI PETYJIALIi CepLeBOro pUTMY — MiH-
JUBOCTI TpUBaJIOCTI iHTepBaiB R-R, moc-
JTJOBHUX IMKJIIB CEPIIEBUX CKOPOUYEHB 3a
neBHi npoMikH dacy. BCP takox Bu3Ha-
YarOTh SIK CYKYITHICTh BIIACTUBOCTEH THHA-
MIYHOTO Py MUTTEBUX YacCTOT CEPLIEBUX
CKOPOYCHB, M0 BU3HAYAIOTHCS HEJIHIN-
HICTIO CHMITATUYHOT1, TapaCUMIIATUYHOI Ta
TyMOPAJIbHOT PEryJIAIii Ta iX iICHYOUHMMHU
B3a€MO3B's13kaMu [4—6].

Bimomo, 110 MpUYHHOIO TIMEPTOHIYHOI
XBOPOOU MOXYTh OyTH SIK €K30T¢HHI (ak-
TOpPH, TaK 1 TCHETHYHI MEXaHi3MHU, 1110 CTa-
I0Thb BCE OUIBII TONIMPEHUMH pPa3oM i3
CTPIMKUM PO3BUTKOM Cy4acHOro cBity [2; 3].

Cepen icHY0401 BEJTUKOI KITBKOCTI €KC-
NEepUMEHTaIbHUX MoJieneil Al' CloHTaHHO
rinepreH3uBHi mypu (Spontaneously Hy-
pertensive Rats, SHR) po3risnarorbcs sk
HaWO1IBII TOTOXKHI TEHETUYHO JIETEPMIiHO-
BaHOI €CCEHIlIabHIN TiNepTeH3ii JTH0IUHY.
Aptrepianpauit Tuck (AT) mounnae migBu-
IIYBAaTUCA y LIUX TBApUH 3 3-X MICSYHOTO
BiKYy, Jocsiraioun cBoro riato 200 M pr.
CT. Ha 7—15-My TWxHSIX KUTTS. Po3BUTOK
xAT y mypiB SHR noB's3y1oTs 3 nmosnirene-
TUYHUMH 3MiHAMH, 3 3a]ly4eHHSM 4-X Te-
HiB (Galr2, Kcnhl, Ache, Chrm2 Ta
Slc5a7). Binomo Ttakox, mo y SHR, Ha Bin-
MiHY BiJl HOPMOTEH3UBHHX, CIIOCTEpira-
eTbest Bucokuid puszuk CC3 [7; 8].
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Meta po60oTH — OPIBHUIbHA XapaKTe-
PHICTHKA CTaHy BETETaTHBHOI PETYIIAIIT cep-
LIEBOTO PUTMY Y HOPMOTECH3MBHHX 1 CIIOH-
TaHHO TIMEPTEH3UBHHUX CIIOHTAHHO IIypiB
3 TEHETUYHO JIETEPMiHOBAHOIO XPOHIYHOIO
apTepilaJIbHOIO T1IEePTEH3IENO.

Marepiajan Ta MeToau

JlociiykeHHs BAKOHAHI HA CTaTeBO3Pi-
JUX Iypax-caMIx BikoMm 12—13 micsiiis.
Excniepumentu Oynu nmpoBeneHl Ha OLIMX
0e3mopoHUX (HOPMOTEH3UBHUN KOHT-
POJIb) 1 CIIOHTAHHO IIEPTEH3UBHUX LIypax
ninii SHR BianoBigHo 10 3akony Ykpainu
«IIpo 3axucT TBapuH BijJ KOPCTOKOIO MO-
BOKEeHH» (2006) mpu ToTpuMaHH1 BUMOT
Kowmitery 3 Gioetuku [HCTHTYTY TTpOOiIemM
Kkpio0ionorii 1 kpiomenuiman HAH Vkpai-
Hu (IITIKiK HAH Vkpainu, 2020), y3roa-
JKEHUX 3 TMOJOXKEHHAMH «EBpOINENCHKOL
KOHBEHIIIT TI0 3aXUCTy XpeOCTHUX TBAPHH,
10 BUKOPUCTOBYIOTHCS JIJISI €KCTIEPUMEH-
TaJbHUX Ta IHIIUX HAYKOBUX IiJICH)
(Crpacoypr, 1986).

[lypwu niuii SHR Oynm oOpaHi B SIKOCTI
mozeni XAI' [7; 8]. HopmoTeH3UBHUM
KOHTpoJieM Oy 0111 6€3MopoIHi IIypH.

VYci TBapuHU yTPUMYBAIHCh B YMOBax
BiBapito ITTIKiK HAH VYkpainu 31 ctanmapr-
HUM Xap4YOBHUM PAIliOHOM 1 BUIbHUM JIOCTY-
TOM J10 1K1 1 BoAu. MaHIinyiAtii 31 mypamu
BUKOHYBAJIM B TIEPIIiN ITOJTOBHHI JTHS.

TBapunu Oynm po3aiieHi Ha 2 Tpymnu
(o 9 B KOXHi#): | — HOPMOTEH3UBHH I
KOHTpOJb (N); 2 — CIIOHTAHHO TiNEePTEH-
3uBHI nrypu (SHR).

AT BuUMIpIOBAIM HENPSMUM METOAOM
3a TPUHIUIIOM MEIWYHOI TOHOMETpii, 3a
JIONIOMOT 010  efiekTpokapaiorpaga «Ilomi-
Criextpy» (kommnanisa «Hetipo-Cod»,) 3 BU-
KOPUCTAHHSM CIIeIiaJIbHI TPUTUCKHI MaH-
xetku "Microlife BP BEO-4" (Microlife,
[IBeiiapis) 1 JaTYUKH MyJIbCY KPOBOHOC-
HUX CYAMH XBOCTa TBapUHH [6].

BinnocHa maca cepiis BU3Hayanach siK
CMIBBIJJHOIIEHHS MacH ceplisl 1 Macu Tija
3a ¢popmyIoro: (Maca cepud, r) X (100/[ma-
ca Tina, r)).

Meron ananizy BCP 3acHoBaHuii Ha
pO3Mi3HaBaHHI 1 BUMIPIOBAHHI YaCOBHX 1H-
tepBaniB Mix RR-intepamamu EKI', mo-
OyZI0B1 TUHAMIYHUX PSIIB KapIioiHTEpBa-
7B (KapAi0iHTEPBAIIOTPAMHU ) 3 TTOAATBIIAM
aHaJTi30M OTPUMAHHUX YHUCIOBUX PSJIIB.
MaTeMaTHYHO METOJ BHKOHYETHCS Iepe-
TBOpEeHHSIM Dyp'e 3 M0OYAOBOIO CIIEKTPOT-
pamu i niApaxyHKOM ILIOIII CIIEKTpa y BU-
JIJIEHUX YacTOTHUX fiarma3oHax [5; 9; 10].
[Ipn upomy Oyayerbest BapialiiiHa KpuBa
(kpuBa pO3MOJLTY KapAloiHTepBaliB alo
ricTorpama) i BU3Ha4aroThCs il OCHOBHI Xa-
pakTepucTuku: Moja (Mo) K MOKa3HHUK
CTaHy TYMOPJIBHOTO KaHAIy PeryJIsiii
PUTMY cepIls, sika IPEACTABIISE Jliama3oH
Hal01bII YacTO 3yCTPIYa€EMUX 3HAUYECHD
RR-iaTepBanis; ammiaityna moau (AMo),
10 XapaKTepU3ye CUMIATUUHY aKTUBHICTh
1 IPEICTaBJIsIE YUCIIO KapA10IHTEpBaiB,
SIK1 BIAITOBIIAIOTEH 3HAYEHHSIM 200 [Jiamna3o-
Hy Moau. O0uunciroeThes [lokazHuk Aiek-
BatHOCTI [IponeciB Perymsmii (ITATTP), o
BiZTOOpaka€ Bi/MOBIIHICTh aKTUBHOCTI CUM-
natuyHoro Bigaury BHC 1 Bemydoro piBHs
(GyHKIIIOHYBaHHS CHHYCOBOTO BY3Ja, 3a
dbopmynoro: [TAITP=AMo/Mo.

3acToCyBaHHS CHEKTPaJbHOIO aHaJi3y
JIO3BOJISIE KUTBKICHO OIIHUTH Pi3Hi YaCTOTHI
CKJIaJIOB1 KOJIMBaHb PUTMY CEpIIs 1 HAOUHO
rpadgidyHO TPEJICTABUTH CITIBBIIHOIICHHS
PI3HUX KOMIIOHEHTIB CEpLIEBOrO0 PUTMY,
10 Bi0OpakaroTh aKTUBHICThH NIEBHUX J1a-
HOK PETYJISITOPHOTrO MexaHi3my [5; 9].

[ToTy>XHICTh XBWJIb B 00JaCTI BHCOKHX
yactor cnektpa BCP (High Frequencies,
HF) xapakrtepusye akTHBHICTh MapacuM-
NaTUYHOTO (BarycHoro) KapaioiHTi0iTop-
HOTO LIEHTPY JI0OBracToro Mo3ky. 3MiHa ak-
TUBHOCTI Ba30MOTOPHOT0O IIEHTPY JOBrac-
TOTO MO3KY BiOOpaxxeHi B KOJMBaHHSIX
HU3bKOYacTOTHOTO KommnoHeHTa (Low Fre-
quencies, LF). [ToTyxHicTb qyXe HaJHU3b-
Ko4yacTOTHOro kommoHeHTa (Very Low
Frequencies, VLF) € innukaTopom ymnpas-
JIHHS TYMOPaJbHO-META0O0IIUHUMH TIPO-
recamMu. XBHJI1 B 111 0067aCTi 4aCTOT TiICHO
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OB’ 513aHI 3 TICKXOEMOIIHHUM HaIpyKeH-
HSIM.

Kepyrounch pekomMeHaaisIMu A5 IIPO-
BEJICHHs CIleKTpajabpHoro anamnizy BCP
y mypiB [11], Mu BHIUIHIIN Ta IpOaHANi3y-
BaJTM HACTYITHI TIOKa3HUKU:

HF (Mc?) — mOTYKHIiCTh BHCOKOYACTOT-
HUX KonuBaHb y niama3oi (0,8-3,0) ['m;

LF (Mc?) — MOTYXKHICTh HU3HKOYACTOT-
HUX KosmBaHb y aiana3oni (0,05-0,79) I'u;

VLF (Mc?) — moTyKHICTh CrieKTpa Kap-
JTIOpUTMY B 00JIaCTl Ay’K€ HU3bKUX YacTOT
(0,015-0,04) I'1.

Busnauamm Takox Ianexc Bererartus-
Hoi PiBHoBaru (IBP), sixuii Bka3ye Ha cIiB-
BIJHOIIIEHHS MK aKTHUBHICTIO CHUMIIaTH4-
HOro Ta mapacummnaruyHoro Biyiutis BHC,
ta Innexc Lenrpanizamii (ILI), piBHUI
(HF+LF/VLF).

Cratuctuiny 00poOKy OTpUMaHUX MOP-
(hOMETPUIHHX JaHHUX TTPOBOJIMIIH 32 JIOTIO-
MOTO0 IporpamMHoro 3adecneuenns Excel
(Microsoft, CIIIA), npeacraBisiii y BH-
TSI CepeTHbOT apu(METUIHOT BETUINHI
(M) Ta momunku cepeHboi aprupMeTHIHOT
BenuuuHu (M). Ha mincraBi U-kputepiro
Manna-¥YiTHi MIX rpynamu po3paxoByBa-
U WMOBIPHICTh BiJIMIHHOCTEH, sIKI BBa-
»anu 3Hagymumu mpu P<0,05.

Pe3yabTaru T2 IX 00r0oBOpeHHS

VY craHi crokorw Bapiallii KapaioiHTep-
BaJIiB SBJISIIOTH COOOIO HANAIITYBAaHHS Me-
XaH13MiB KOHTPOJIIO CEPIICOUTTSI 10 XapaK-
Tepy ALIILHOCTI Kepyrouux cucreM. B nep-
IIii YacTHHI eKCIIEpUMEHTY HaMu OyJId BH-
SBJIEHI 0COOJIMBOCTI, XapakTepHi s Be-
reratuBHOi Perynsuii purtmy Cepus (BPC)
y Oinux 6e3noponHux mypis. Jo Takux
0COOIMBOCTEH BIIHOCUTHCS Uy TJIMBICT TO-
ka3HukiB CCC sk iHAMKaTOpa aganTallii-
HUX peakiiid Bcboro opranizmy. Ilpu cra-
TUCTUYHOMY aHaJi31 OTPUMaHUX MMOKa3HH-
kiB BPC BcTanoBeHo, 1110 y IIypiB i3 HOP-
MansHUM piBHeM AT ocHoBHa maca BUOIp-
ku (Oinbire Hix [93,6+3,2] %) Oyna npen-
CTaBJIeHa 30aJJTaHCOBAHUM HOPMOTOHIYHUM
CTaHOM BET'€TaTUBHOIO PETYIIALIEI0, SKa 32

BEJIMYMHOIO BETETATUBHOTO TOHYCY MPHIA-
HSTAa 32 BET€TaTUBHY PiBHOBAry (€HTOHIIO),
3 ONTHMAaJbHUM PIBHEM CHMIATUYHOI aK-
TUBHOCTI. B TakoMy cTaHi BereraTuBHa pe-
TYJISIii Ha MDKCUCTEMHOMY PiBHI peryiisi-
il nepu(epruyHUX OPraHiB 1 CUCTEM OLIbIIT
YyTJMBA J0 3HWKEHHS aKTHBHOCTI ITapachM-
NaTUYHOT'O BIJUIUTY, HIXK CUMIIAaTUYHOT O, Ta
30epirae pe3epB ISl PO3BUTKY KOMIIEHCA-
TOPHUX pEaKIii.

[IpoBeneHe MOCTiHKEHHS TO3BOIUIO
BCTAHOBUTH TIEPEBAXHUN THI BEreTaTHB-
HOI peryJsiuii ceplst y KOHTPOJbHUX, HOP-
MOTEH3UBHUX I1ypiB. HopmoBaHnuii po3no-
nin nokasHukiB BPC y nux niypiB BUKOpuC-
TaHO B MOJAIBIINX EKCIIEPUMEHTAX SIK BU-
X1IHUHA PIBEHb IPU MOPIBHIBHIN OLIHIIL.

VY mypiB minii SHR Bikom 12 mic 3a3Ha-
qaock 3MilneHHs nokasHukis BCP B 0ik
MOCUJICHHS! CUMIIATUYHOTO KOHTYpY Bere-
TATUBHOI PeryJisllii, 1110 MiATBEPKYBaJIO-
CSl CTAaTUCTUYHO 3HAUYIIMMH 3MIHAMHU T10-
ka3HuKiB Mo 1 AMo. 3Hady1ie miaBuIIeH-
Hsa [TAIIP Ta I, iMmoBipHO, OOYMOBJIEHO
3POCTaHHSIM BILIMBY HaICETMEHTapHOT'O PiB-
HS PETYJSIIii Ha PUTM CepIls, SIKUM Bi0-
Opakae 1iepeOpasibHI eproTpoIHi BIUIUBH
Ha nepudeprudHi HIKYE PO3TAIIOBaHI PiB-
Hi (maobn. 1).

OmnouacHo 3poctaB y 1,45 paza (p<
<0,05) IBP, mo miaTBepmKye yCyHEHHS
BEreTaTUBHOI0 OaJIaHCy Y O1K CUMITATHKO-
ToHii. CTabuIbHO BUCOKI OKa3HUKH AT
y mrypiB SHR Tta minBuimena QyHkIis aj-
PEHEPTIYHOTO BIIIIITY CYITPOBOJIKYBATUCS
npupoctom [TAIIP (p<0,05), o moxe cBi-
JT4aTy Mpo Hanpyry GyHKIIOHATBHOI aKTH-
BHOCTI Ta OOMEKEHHSI PyXJIMBOCTI aBTOHO-
MHOTO KOHTYpY perymmii. Kpim 1mporo,
B I'PYyIi CIOHTAHHO T1IEPTEH3UBHUX IIYPiB
BusiBieHO 30umbIneHHs L[ (p<0,05), mo
MO>KHA aCOLIIOBATHU 31 CKOPOUCHHSM a/1all-
TalifHOrO Ta ()YHKIIOHAJIBHOIO PE3epBiB
BEreTaTUBHOI'O KOHTPOJIIO PUTMY CEpLISL.

AHaJti3 XBUJIbOBOI CTPYKTYpPH CEpLIEBO-
r0 PUTMY OKa3aB, 110 Y CHOHTAHHO TiIep-
TEH3UBHUX IIypiB BIKOM 12 Mic 3HauU€HHS
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Tabnuys 1. [oxaznuxu eapiayitinoi nyibcomempii
V HOPMOMEH3UBHUX | CHOHMAHHO 2inepmeH3usHux wypie ninii SHR

I . [Toka3HMKM BapialliiHOl MyIbcoOMeTpil
PYIH HLYPIB AMo Mo TIAIIP IBP it}
1 (N) 88,4+2,4 0,17+0,01 514+21 0,42+0,08 0,2+0,02
2 (SHR) 94,8422 0,13+0,03" 746+16" 0,61+0,09" | 6,540,107
[Tpumitku:

N — HOpMOTEH3UBHHM KOHTPOJIb (0111 0€3MOPOHI UTypH);
SHR — spontaneously hypertensive rats (ClIOHTaHHO TiIEPTEH3UBHI IIyPH);

AMo — amrutiTy 12 MOJIH;
Mo — Mon1a;

[TATIP — moka3HUK aIeKBaTHOCTI IIPOLIECIB PETyJISIIIT;

IBP — inziekc BereTraTuBHOI piBHOBAry;
IL1 — irAeKC meHTpamizaii;

— CTaTUCTUYHO 3Ha4yIl BigMiHHOCTI BiJ 1 rpynu mypiB (p<0,05).

3arajbHOI MOTYKHOCTI criekTpa (TP) 3Ha-
yynie 30ubiryBaigucs (OUTbII HDK B 2
pasu) B MOPIBHAHHI 3 HOPMOTEH3WBHUM
KOHTPOJIEM TI€i )X BIKOBO1 IPYIH 3a paxy-
HOK IiJIBUIICHHS TOHYCY BEreTaTUBHHUX
LIEHTPIB, MPUIOMY CUMITATHYHI BIUIMBH Ha
MiOKap/ MepeBaXkaiu HaJ MapacuMIIaTH4-
HuMHu. Ha criektporpami 1ie mposBisiiocs
3017IBIICHHSM MHTOMOi Baru HHU3bKO- Ta
BrcokouacToTHUX XBWIb (LF 1 HF-xBM1).
VY tBapun SHR Takox maia Miciie TeHIeH-
i 10 HE3HAYHOTO MiJABUILIEHHS aKTUBHO-
CTI TYMOpaJIbHO-METa00JIIYHOT JIAaHKU pe-
rynsmii (VLF-koMnoHeHT).

BusiBneHo 3011b11eHHS 3araibHOT MTOTY K-
Hocti crnektpy (TP) BCP B rpyni SHR
(p<0,05), TOIOBHUM YHHOM 3a PaxyHOK
MOKa3HUKIB BereTaTuBHOI peryssmii. [lpu
oMy LF/HF 3pocrae B 1,7 pasa, 1o Bifo-
Oparkae 3HIDKEHHS TapacCUMIIaTHYHOrO BILTH-
By Ha BPC y mypiB 3 XAl nopiBHsHO 3 TBa-
puHamu rpynu N. Busisneni y mrypis SHR
3MiHH Noka3HuKiB BPC miaTBepKyoTh
HE/I0CTaTHICTh HEHPOryMOpaJIbHOI aBTOpe-
ryJsinii KpoBOOOIry Ta MOCUJICHHS LIEHTpa-
mi3anii ynpaBiiHHS poOoToro cepiis. bes-
MEPEeYHo, 1110 HaJMipHAa [IeHTpasti3alis yi-
PaBIIIHHSA XPOHOTPOMHOIO (PYHKIIIEIO cep-
1151 T030aBJIsIE CUCTEMY PYXJIUBOCTi, 0OMe-

)Kye 11 amanTaiiifHi MOKJIMBOCTI, BeJe 10
MATOJIOTTYHUX BIIXUJICHB.

TakuMm 4MHOM, y CTaTEBO3PUIMX IIYPIB
SHR BikoM 12 mic BUSBISIIUCS 3MIHU Be-
reTaTUBHOr0 OanaHcy, 110 BHUPaXKaJuCh
B HU3bKIM CHHXpOHI3aIi peryasiTOpHUX
CKJIQJIOBUX 1 3pOCTaHHI CUMIATUYHO] JIaH-
ki perymsamii. OTpuMaHi B XOJi aHATI3Y
BCP excnepuMeHTabHI JaH1 HMOBIPHO
CB1/TYaTh PO HASBHICTH SBUII IIEPEHAIIPY-
JKEHHS ¥ acTeHi3allii B peryJsaTOpHHUX Bil-
ninax [THC y tBapun 3 XAI', mo 3 yacom
MOKe Tpu3BoauTH 10 nposiBiB CC3, ri-
NEPTEH3UBHOI (POPMH TUCHUPKYISITOPHOI
eHnedamonarii Ta mepeIIacHOro CTapiHHsI
BCiX (DYHKIIIOHAJIBHUX CHCTEM OPraHi3My.

AT po3BuBaeThCs B 6araTh0X BUMAAKaX
BHACJI/IOK B3a€EMO/I1 CKIIQIHUX CYTUHHUX,
HEHPOreHHUX, TOPMOHAIBHUX, HUPKOBHUX
Ta METabONIYHUX PETYISITOPHUX MEXaHi3-
MmiB [2; 3]. Hepiako croctepiraerbes QpyH-
kuioHanbHUM qucbananc BHC i3 mominy-
BaHHSM CHUMIATUYHOI HEPBOBOI CHCTEMH,
10 MU 1 CIIOCTEPIraliy B HAIIMX EKCIEPU-
MeHTax. L{g XpoHiYHa miBUIIIEHA CHMIIa-
TUYHA aKTUBHICTh MOK€ MTPU3BECTH JI0 HE-
CIPUATIMBUX TE€MOJAWHAMIYHUX €(]EeKTiB,
y TOMY YHCIIi 0 apTepiaibHOl Ta apTepio-
JSIPHOT Ba3OKOHCTPHKIIIT, TTiABUILIECHHS CHC-
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TEMHOT'0 CYJMHHOI'0 OIOPY Ta MOPYLIEHHS
CEpPLIEBOTO LIUKITY.

Po3BUTOK BereraTUBHOI TUCHYHKIIT
y mypiB rpynu SHR cynpoBomkxyBaBcs
3HAYylOIUM, B TOPiBHAHHI 31 HIypamu
rpynu N, niasuiienHsaMm AT. Tak, y TBapuH
rpymu SHR nokasznuku Cucronianoro AT
(CAT) cknaganu (209,3+5,5) MM pT. CT.
npotu (124,143,2) MM pT. CT. JUIs1 HOPMO-
TEH3UBHOr0 KOHTpoito. [Tokaznuku iac-
tonmiyHoro AT (HAT) cxmamanu (123,14
+3,4) MM pT. cT. ipotH (91,942,2) Mmm pT.
CT. JJI1 HOPMOTEH3UBHOTO KOHTPOJIIO
(Tabmn. 2).

[HHepBalis cepus napacuMMnaTUIHOIO
Ta CUMIIATUYHOIO HEPBOBOIO CUCTEMaMHU
MO/IYJIIOE YAaCTOTY CKOPOYEHHSI CEPLIEBOTO
M's3a (iHoTpomHa akTuBHIcTH) Ta YHCC
(XpoHOTpOTHA aKTUBHICTh). Hamu moxka-
3aHo 3poctanHs YCC y mypiB 3 xAl
(341+10) y/xB npotu (302+13) yn/xB ans
rpynu koHTpoito (p<0,05) (maba. 2), mo
TaKOX MOYE CBITYUTH PO MPOsIBU ArcOa-
nancy BHC y crioHTaHHO TinepTeH3UBHUX
IIypiB.

BpaxoBytouu Macy Tijla eKCIIepUMeH-
TaJbHUX TBAPUH Ta Bary cepus, MU MO-
KEMO TOBOPUTH TAaKOX PO 3HadyIue (Ha
30 %) 301nbIIeHHS TOKa3HUKA BITHOCHOTO

koedimienTa macu cepis y mrypiB SHR Bi-
aaocHo rpynu N. OTpuMani pe3yibTaTé
HiATBEP/DKYIOTh JIITEPaTypHi JaHi IOAO
PO3BUTKY TinepTpodii cepis y urypis JiHii
SHR [11] msixoM 301IBIIICHHS TOKA3HUKA
BIJTHOCHOT'O KOoe(QillI€EHTa MacH CepLIs.

Taxum UMHOM, HAMH IT0Ka3aHo, 0 XAI
ta BHC TicHO moB's3aH1 MIXK 00010, TOMY
Oyab sixi 3MiHu B poOoti IHTHC MoxyTh
NPU3BOJUTH JI0 BA3OMOTOPHHX MOPYIIEHb
Ta psay cynyTHix 3axsoptroBaib CCC. Be-
reTaTuBHa JUCQYHKIS TaKoX IOB'3aHa
3 (DyHKLIOHAILHUMU Ta CTPYKTYPHUMH 3Mi-
HaMU B OpraHax-MilIeHsX (cepiie, MO3OK,
HUPKHU Ta KPOBOHOCHI Cy/IMHU), 110 M1/IBU-
nrye pusuk CC3. BCP, sk MeTona oImiHKH
BEreTaTUBHOI MOIYJIALIT cepls, Moxe Oy-
TH BUKOPUCTaHHUH B SKOCTI 1HCTPYMEHTY
JUTSL KJTIHIYHOT OI[IHKK PO3BHUTKY TATOJIOTI4-
HOTO MPOIIECY Ta OIIHKU €(hEeKTUBHOCTI Ha-
CTYITHUX TePaNleBTUYHHX 3aXOJIiB.

BucHoBku

1. Tonyc BereTaTuBHOT HEPBOBOI CHUC-
TEMH y IIypPiB 13 HOPMAILHUM PIBHEM ap-
TEpiaJIbHOTO TUCKY XapaKTEepHU3y€eThCs eii-
TOHIYHOIO CIIPSIMOBAHICTIO, 11O CBiTYUTH
PO HAasBHICTH (hi310JIOTIYHUX PE3EPBiB,
K1 3a0€3MeYy0Th TOTOBHICTH MiATPUMY-
BaTU LUPKYJISATOPHUI rOMEOCTa3s.

Tabauys 2. [lokasnuxu 6i0HOCHO20 Koeiyienma macu cepys,
YCC ma AT nopmomeH3usHux i CHOHMAHHO 2inepmeH3usHux wiypie ninii SHR

I'pynu Maca Maca BignocHa YCC, ITokazuuku AT, MM pT. CT.
1y piB Tija, T cepus, T | Maca cepis y/XB CAT JAT
1 (N) 358+7,1 | 0,98+0,02 0,27 302+13 124,1+3,2 91,942,2
2 (SHR) 349+5,7 | 1,22+0,04" 0,35 341+10" | 209,345,5° | 123,1+3,4
[Tpumirka:

YCC — gacToTa cepleBuX CKOPOUCHbD;
AT — aprepiaabHUli TUCK;

SHR — spontaneously hypertensive rats (CmOHTaHHO TiEPTEH3UBHI LIypH);
N — HOpMOTEH3UBHUI KOHTPOJIb (0111 0€3MOpOIHI Iy pH);

CAT — cuCTONYHOr0 apTepiaibHU TUCK;
JIAT — miactoniyHuil apTepialbHUN THCK;

* — CTaTMCTMYHO 3HAUYIIi BigMiHHOCTI Bif 1 rpynu mypis (p<0,05).
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2. IlaToreHeTn4Hi MeXaHI3MH, IO JIE-
’KaTb B OCHOBI IiJBUILEHHS apTEPiaIbHOTO
TUCKY y 1ypiB SHR, iHilif0OTH Kackas Be-
reTaTUBHUX, KapJlalbHUX Ta CyIUHHHAX
MOPYIIeHb, 5KI (HOPMYIOTH y HHUX CTIHKY
apTepiajibHy TilepTeH3IIO.

3. CtabiapHO BUCOKUU piBEHb apTepi-
anbHOrO TUCKY y 1mypiB jaiHii SHR cympo-
BOJKYETbCSI TATOJIOTIYHUMHU 3MIHAMHU Ba-
plabGebHOCTI CEpILIEBOTO PUTMY, IO 3HA-
qylie BIAPI3HIAETbCA BiJ I1ypiB, 0OpaHUX
3a HOPMOTEH3UBHUW KOHTPOJIb. XapaKTep-
HUMH PUCAMH BET€TaTUBHOT TUCPYHKIIIT

y CIIOHTAHHO TiMEePTEH3UBHUX LIYPIB € M-
BUIICHHSI aKTUBHOCTI CUMIATUYHOTO Bif-
Ty Ta pi3Ka IEHTpaTi3aIis PeryisiTop-
HUX CHCTEM CEpIIEBOr0 PUTMY 32 €proTpo-
THUM THIIOM.

IlepcneKTUBHICTH MOAAJBIIUX T0C-
JiIKeHb ToJIsTae B po3po01li METOIB Te-
ParneBTUYHOTO BIUIUBY, SIKi TO3BOJISTH 3HH-
3UTH TTIMOMHY MPOSIBIB CEPLIEBO-CYTMHHUX
3aXBOPIOBAaHb Yy CIIOHTAHHO-TIEPTEH3HB-
HUX LIYypiB.

KonduikT inTepeciB BiacyTHiil.
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Babiichuk V.G., Kandybko 1.V., Lomakin I.1., Kudokotseva O.V., Babiichuk L.V.

COMPARATIVE CHARACTERISTICS OF VEGETATIVE REGULATION STATE
OF HEART RHYTHM IN NORMOTENSIVE AND SPONTANEOUSLY HYPER-
TENSIVE RATS

The paper covers a comparative description of the state of autonomic regulation of heart
rhythm in purebred white rats, chosen as normotensive controls, and Spontaneously Hyperten-
sive Rats (SHR) s as a model of chronic arterial hypertension. In rats with a normal level of
blood pressure, the tone of the autonomic nervous system is shown to be characterized by an
eitonic orientation, which indicates the presence of physiological reserves capable of maintain-
ing circulatory homeostasis. Sustained high blood pressure in 12-month-old SHR leads to
a marked (by 30%) rise in the relative weight of the heart compared to controls, that indicates
the development of cardiac hypertrophy in spontaneously hypertensive rats and the risk of de-
veloping cardiovascular diseases in them. In this group of rats, changes in the vegetative
balance were also found, and they were expressed in the low synchronization of regulatory
components and the growth of the regulation sympathetic link. The experimental data obtained
during the analysis of heart rate variability demonstrate the presence of phenomena of over-
strain and asthenia in the regulatory compartments of the central nervous system in rats with
chronic arterial hypertension, which over time can result in manifestations of the hypertensive
form of dyscirculatory encephalopathy and premature aging.

Keywords: cardiovascular system, chronic arterial hypertension, heart rate variability.
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ASPECTS OF PHARMACOTHERAPY WITH STEROIDS
IN SARS-CoV-2 INFECTION (literature review)

Moisieieva N.V., Vlasova O.V., Miahkokhlib A.A.
Poltava State Medical University, Poltava, Ukraine

In recent years, the SARS-CoV-2 pandemic has posed a significant challenge to global pub-
lic health. Furthermore, infection with SARS-CoV-2 can result in acute respiratory distress
syndrome due to excessive systemic inflammation, leading to multiple organ failure and even-
tual death. Furthermore, the challenge of reducing excessive systemic inflammation, specifi-
cally by decreasing the production of pro-inflammatory cytokines in response to SARS-CoV-
2, remains unresolved. The use of glucocorticosteroids for SARS-CoV-2 infection remains con-
troversial. Further research is required to support the routine use of steroids in intensive care
protocols for SARS-CoV-2, as the current basis is insufficient. This review provides an analysis
of literary sources, guidelines, and modern international recommendations on pathogenetic
therapy of SARS-CoV-2 to prevent and eliminate hyperproduction of pro-inflammatory cyto-
kines using glucocorticosteroid agents. The aim of this work is to analyse contemporary literary
sources on the clinical and pharmacological justification for the use of glucocorticosteroids in
clinical practice for SARS-CoV-2 infection. The scientific literature analysis indicates that glu-
cocorticosteroid therapy cannot be recommended for routine use in therapeutic practice for pa-
tients with SARS-CoV-2 infection. Thus, with a mild course of SARS-CoV-2 infection, when
the patient does not need oxygen support, glucocorticosteroids are contraindicated. Whereas in
severe course, in acute respiratory distress syndrome with severe respiratory failure, their use
is absolutely necessary, and they are recommended for mandatory use. There is a need for a
generalised definition of the optimal glucocorticosteroid agent, including indications, dosage,
and duration of use in SARS-CoV-2 infection therapy programs.

Keywords: systemic inflammatory reaction, proinflammatory cytokines, hypothalamic-
pituitary-adrenal system, glucocorticosteroids.
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It is now established that infection with
SARS-CoV-2 leads to acute respiratory
distress syndrome, which causes severe hy-
poxia and pulmonary edema. This can
quickly result in multiple organ failure and
ultimately death [1]. Furthermore, literary
sources indicate that the mortality of pa-
tients in Intensive Care Units (ICU) world-
wide, is as high as 60%, despite the use of
etiotropic and pathogenetic anti-inflamma-
tory anticytokine therapy, as well as po-
werful anticoagulant and thrombolytic
agents. However, the prevention of exces-
sive production of pro-inflammatory cyto-
kines in SARS-CoV-2 remains a challenge,
and the use of GlucoCorticosteroids (GCs)
for this purpose is quite controversial [2].
Scientific sources provide insufficient evi-
dence for the routine use of GCs in the
treatment regimens for intensive care units
in the severe course of SARS-CoV-2. The
advisability of using GCs remains a subject
of research and debate [1-3].

The aim of this study was to analyse
modern literary sources regarding the latest
features of the clinical and pharmacologi-
cal justification of the use of glucocortico-
steroids in SARS-CoV-2 infection in clini-
cal practice.

The nuclear transcription factor (NF-
kB) is believed to regulate the production
of pro-inflammatory cytokines. It is ex-
pressed in activated B-cells (plasma cells)
and stimulates the production of pro-in-
flammatory cytokines TNF-alpha, IL-1-
beta, and IL-6, which ensure the spread of
inflammation to other cells. Effective sup-
pression of excessive production of pro-in-
flammatory cytokines is considered a viable
approach to preventing fatal lung damage
in patients with SARS-CoV-2, and thus,
saving lives [2].

GKs are lipophilic molecules that can
diffuse through the cell membrane and
bind to glucocorticoid receptors, which are
located in the cytoplasm of most cells. Af-
ter modifying the receptors, they diffuse
into the nucleus, where they suppress the
nuclear transcription factor gene that regu-
lates the genetically determined production
of proinflammatory cytokines [4]. Simulta-
neously, formation of glucocorticosteroid-
induced leucine protein occurs, which is an
inhibitor of NF-xB [5]. Additionally, GCs
cause various biological effects, including
the blocking of signals from T-lympho-
cytes, blocking of neutrophil and mast cell
degranulation, macrophage inflammatory
activation blockade, and an effect on ion
channels of bronchial epithelial cells [6].

On the other hand, GCs are stress hor-
mones synthesized in the adrenal cortex and
regulated by the hypothalamic-pituitary-ad-
renal system. They are synthesized accord-
ing to circadian cycles under normal condi-
tions. Stress factors and anti-inflammatory
cytokines (IL-6, TNF-alpha, I1L-1-beta) are
able to activate the hypothalamic-pituitary-
adrenal system, leading to the synthesis and
release of GCs by the adrenal glands, which
has an immunomodulatory effect [7]. Corti-
coid-Binding Globulin (CBG) circulating in
the blood binds approximately 90% of cor-
tisol, and determines its inactive form. At
the site of inflammation, neutrophil elastase
splits CBG, releasing cortisone, where it ex-
erts its anti-inflammatory effect. In addi-
tion, the transformation of active cortisol
into inactive cortisone is regulated in the tis-
sues by the intracellular enzyme system of
11-beta-hydroxysteroid dehydrogenase type
1 and 2. In this way, inflammatory signals
regulate the expression of the above factors,
regulating local GCs activity [8].
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Whenever there is an inflammatory pro-
cess in the body, the hypothalamus-pitui-
tary-adrenal system is stimulated, leading
to the activation of the synthesis and re-
lease of adrenocorticotropic hormone and
cortisol, in direct proportion to the strength
of the inflammatory reaction, with subse-
quent restructuring of the metabolism with
the aim of reducing or eliminating the in-
flammation. At the same time, the anti-in-
flammatory effect of GCs is realised by in-
hibiting the nuclear transcription factor that
is hyperactivated during SARS-CoV-2 in-
fection [9]. GCs suppress the activation of
pro-inflammatory genes that are responsi-
ble for the synthesis of pro-inflammatory
cytokines, chemokines and prostaglandins,
through the induction of 1-kappa-B synthe-
sis, which reduces the translocation of NF-
kB into the cell nucleus. The concentration
of pro-inflammatory cytokines in blood
plasma will determine the severity of the
course of SARS-CoV-2 infection. GCs
also inhibit the development of fibrosis in
tissues recovering after inflammation, which
is especially important in SARS-CoV-2 in-
fection, when lung fibrosis often develops
in the late stages. In addition, during
SARS-CoV-2 infection, a decrease in the
activity of angiotensin-2 is noted, while
GCs are able to activate it or simulate its
expression. Many sources indicate a corre-
lation between the effect of GCs and the se-
verity of the inflammatory process [3; 10].
GCs are able to reduce the concentration of
C-reactive protein (CRP) and IL-6 without
affecting viral clearance. Therefore, GCs
may be prescribed to patients with severe
SARS-CoV-2, due to their potent anti-in-
flammatory and immunomodulatory effects.

The use of GCs is appropriate only in
patients with a severe course of SARS-
CoV-2 infection, in whom a violation of
the functioning of the immune system has
been established. Synthetic corticosteroids,
such as dexamethasone, prednisolone, and
methylprednisolone, have the same bio-
logical effects as the endogenous cortico-

steroids cortisol and hydrocortisone. More-
over, different GCs differ in the strength of
interaction with GC receptors, half-life pe-
riod, duration of action, frequency of ad-
ministration. In addition, GCs have multi-
ple (pleiotropic) effects, such as the regu-
lation of cell growth, metabolism, repro-
duction, maturation, inflammation, appe-
tite, and the immune system [11]. High
doses of GCs are able to block the interac-
tion of macrophages with proinflammatory
cytokines: IL-1-beta, IL-6, IL-12, IL-17,
TNF-alpha, granulocyte macrophage col-
ony-stimulating factor, blocking inducible
NO-synthase and cyclooxygenase-2 [11].
In endothelial cells, GCs are able to inhibit
the expression of adhesion molecules re-
sponsible for the recruitment of neutrophils
and mononuclear phagocytes from the vas-
cular bed into the tissue during inflamma-
tion, thereby suppressing inflammation
[12]. The development of resistance of cell
receptors to endogenous cortisol during en-
dotoxemia, the action of pro-inflammatory
cytokines — TNF-alpha, IL-1, -2, -4, -6, -
13, interferon gamma was observed, in-
cluding under the influence of activation of
transcription factors (AR — have a lower
ability of cells to respond to endogenous
cortisone), and lead to a decrease in the
concentration of pro-inflammatory cyto-
kines and a simultaneous increase in the
concentration of the anti-inflammatory cy-
tokines IL-4 and IL-10. In addition, syn-
thetic corticosteroids bind to cortisol-
binding globulin.

SARS-CoV-2 infection causes damage
to the cells of the vascular endothelium,
leading to endothelial dysfunction, throm-
bus formation and microcirculatory dys-
function. And the combination of general
systemic inflammation and endothelial
dysfunction causes a state of hypercoagu-
lation, with a high risk of developing arte-
rial and venous thrombi. Vascular endothe-
lial cells contain alpha-glucocorticoid re-
ceptors in their cytoplasm, which deter-
mine the effect of GCs. Therefore, GCs can
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regulate endothelial functions, but their ef-
fect, whether normal or proinflammatory,
depends on the state of the endothelium.
SARS-CoV-2 infection is associated with
a reduction or loss of the main functions of
the endothelium: vasodilation, fibrinolysis,
antithrombotic function. The beneficial ef-
fect of GCs is suppression of the endothe-
lial expression of cytokine receptors IL-6,
IL-8, G-CSF, VEGF, endothelin-1, NF-xB,
arginase-2, cyclooxygenase-2. Therapeutic
doses of GCs allow to avoid microcircula-
tion disorders and damage to internal or-
gans. The main effect of GCs in SARS-
CoV-2 infection is the simultaneous anti-
inflammatory and stabilising effect on the
vascular endothelium, reduction of damage
to internal organs, tissue swelling and the
risk of developing arterial and venous
thrombosis [13].

There are data that the use of pulse the-
rapy with GCs means for SARS-CoV-2 in-
fection does not have a significant ad-
vantage over the use of high doses of GC
(80-240 mg of methylprednisolone). The
use of pulse therapy reduces the length of
stay of patients in the intensive care unit,
but does not have a significant effect on the
all-cause mortality due to the frequent de-
velopment of acute renal failure requiring
replacement therapy [14].

An analysis of the literature and recom-
mendations from different countries re-
veals that specialists have adopted a single-
vector approach, which forms the basis of
the World Health Organization (WHO)
recommendations: 1) the use of GCs is not
indicated in patients with a mild course of
the disease; 2) systemic GCs therapy is pre-
scribed for patients with a severe or critical
course of SARS-CoV-2 infection [15-17].

Thus, the National Health Committee of
the People's Republic of China by consen-
sus of experts (2020) recommended the use
of GCs in the case of progressive growth of
hypoxia, rapidly progressing radiological
dynamics in the lungs, hyperactivation of
the systemic inflammatory process, recom-

mended methylprednisone in a dosage of
1-2 mg/kg/d IntraVenously (1V) within 3—
5 days [18].

The American Thoracic Association, to-
gether with the European Respiratory As-
sociation (2020), recommended the use of
hydrocortisone at a dosage of 200 mg/d 1V
for 7-10 days in patients on mechanical
ventilation and in patients with acute res-
piratory distress syndrome (ARDS) [19].

The Association of Infectious Diseases
of the USA (2020) recommended the ap-
pointment of dexamethasone at a dose of 6
mg/day for 10 days or an equivalent dose
of another glucocorticoid in critically ill
patients with saturation indicators less than
94% who require oxygen support, ventila-
tion or Extracorporeal Membrane Oxygena-
tion (ECMO). Emphasis is placed on the
mandatory appointment of GCs in critical-
ly ill patients [20]. A similar recommenda-
tion was provided by the US National In-
stitutes of Health (2020), which states that
GCs are contraindicated in patients who do
not need oxygen therapy, but dexame-
thasone at a dose of 6 mg/d IV or another
GCs is indicated in patients on mechanical
ventilation — means in an equivalent dose
for 10 days [21].

The latest WHO recommendations
(2020) emphasise that GCs therapy should
only be initiated in patients with a severe
course of SARS-CoV-2 infection or who
are in critical condition, with dexametha-
sone at a dose of 6 mg/day or hydrocorti-
sone 50 mg every 8 hours for 7-10 days
[22; 23].

A protocol for the management of se-
vere forms of SARS-CoV-2 infection —
MATN-+ has also been developed and pro-
posed by the US pulmonology centers [24].
It is emphasised that the increasing hypox-
emia in patients with SARS-CoV-2 pneu-
monia is caused by deep dysregulation of
the immune system, the development of se-
vere microcirculation disorders, and an in-
crease in the blood coagulation system.
The basis of the proposed therapeutic stra-
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tegy for pulmonary involvement in SARS-
CoV-2 infection is the combination of GCs
(methylprednisolone) with ascorbic acid,
thiamine and heparin. Moreover, it is reco-
mmended to prescribe intravenous methyl-
prednisolone at a dose of 80 mg/day (40 mg
every 12 hours) for 7 days, if necessary, to
continue until transfer from the intensive
care unit. In patients whose condition is
progressively worsening and who have high
CRP levels, it is recommended that the do-
se of methylprednisolone be increased to
80 mg twice daily and, if necessary, to 120
mg twice daily. It is recommended to pre-
scribe ascorbic acid in a dose of 3 g IV 4
times a day for 7 days or before transfer
from the intensive care unit under constant
glycaemic control. Thiamine is prescribed
in a dose of 200 mg IV every 12 hours for
7 days or until transfer from 1CU. During
the stay in the intensive care unit, the full
volume of anticoagulation therapy with
enoxaparin at a dose of 1 mg/kg every 12
hours is maintained (the dosage is reduced
when the creatinine clearance (CICr) is less
than 30 ml/min). Constant monitoring of
anti-Xa factor activity is also carried out. In
cases where CICr <15 ml/min, it is recom-
mended to use unfractionated heparin.
High flow oxygen therapy is mandatory,
but tracheal incubation should be delayed
for as long as possible.

In this protocol, it was additionally
recommended to combine the therapy of
SARS-CoV-2 infection with the appoint-
ment of melatonin at a dosage of 6-12 mg
per night, famotidine at a dosage of 40
mg/day, vitamin D at a dosage of 2000
4000 units per day internally, atorvastatin
well, in a dosage of 80 mg/day, the purpose
of elemental zinc is 50—75 mg/day, magne-
sium in the form of food additives.

According to the results of the applica-
tion of the MATN+ protocol, the mortality
rate when using methylprednisolone was
6.1%, which is associated with a more ad-
equate dosage of GCs, in contrast to the use
of dexamethasone in a dosage of 6 mg,

which was proposed after the RECOVERY
study (Great Britain). Moreover, both gui-
delines insisted on the impracticality of us-
ing GCs of SARS-CoV-2 infection in the
phase of the first clinical manifestations, in
patients without respiratory failure, but ne-
eded in requiring oxygen support or me-
chanical ventilation [24].

An analysis of various literature sources
has shown that during the treatment of
SARS-CoV-2 infection, damage to the hy-
pothalamic-pituitary-adrenal association oc-
curs, and the damage to the adrenal glands
is manifested by the development of central
hypocorticism, which can persist for up to
a year in surviving patients. Perhaps this is
a consequence, directly or under the influ-
ence of immune mediators, of damage to
the pituitary gland or hypothalamus; many
histological studies have shown degenera-
tion of neurons and swelling of the hypo-
thalamus [25]. Autopsy studies of patients
with a fatal course of SARS-CoV-2 infec-
tion showed the presence of degeneration
and necrosis in the cortical substance of the
adrenal glands, confirming direct damage
to adrenal cells by the virus, which, in turn,
was confirmed by the presence of viral an-
tigens in the adrenal tissue [26; 27]. In pa-
tients with a fatal course of SARS-CoV-2
infection without signs of adrenal insuffi-
ciency, microscopic damage to the adrenal
glands was found in 46% of cases. Histo-
logical findings included non-specific in-
flammation, fatty dystrophy, vascular
thrombosis, necrosis, haemorrhage and lo-
cal inflammation of the adrenal glands.
Thus, among patients with SARS-CoV-2,
23% had adrenal infarction, of which 88%
were bilateral, and only 8% had severe ad-
renal insufficiency [28]. Some researchers
noted frequent bilateral hemorrhages in the
tissues of the adrenal glands, which were
not always accompanied by signs of severe
adrenal insufficiency [29-31]. In view of
the results obtained, long-term GCs ther-
apy exceeding 2—-4 weeks may cause ad-
renal insufficiency in patients with SARS-
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CoV-2 infection, especially when high the-
rapeutic doses were used, and even without
taking into account circadian cycles [32].
Recent studies show that in patients with
SARS-CoV-2 there is a relationship be-
tween the content of neutrophils and the
cortisol levels, so that patients with lym-
phopenia have higher cortisol levels than
patients without lymphopenia. Thus, the pre-
sence of lymphopenia can be considered
a sign of high endogenous plasma cortisol
levels, which also requires a more balanced
approach to prescribing GCs therapy [33].

According to the State Register of Me-
dicinal Products of Ukraine, glucocortico-
steroids (hydrocortisone, methylpredniso-
lone, dexamethasone), which are registered
and indicated for systemic use, including in
high therapeutic doses, for the treatment of
pathological conditions with a pronounced
anti-inflammatory and immunosuppressive
effect, have no indications in the instruc-
tions for medical the use in SARS-CoV-2
infection, and their use is more considered
as symptomatic [34].

Conclusions

The analysis of the scientific literature
indicates that today glucocorticosteroid
therapy cannot be recommended for rou-
tine use in therapeutic practice in patients
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Moiceeea H.B., Bnacoea O.B., Mazkoxnio A.A.

ACIIEKTU ®APMAKOTEPAIII CTEPOIJIAMMU MPU SARS-CoV-2 IH®EKLIT
(orJisig JiTeparypm)

3a ocTaHHI POKH OJHHUM i3 HECIIOJIBAHUX 1 JTy’K€ CEPHO3HUM BHKIMKOM sl 3a0€311eYECHHS
3II0POB’sl HACEJIEHHS B YChOMY CBiTi cTana mangemis SARS-CoV-2. [Ipuuomy indekuis SARS-
CoV-2 npusBoamia 10 pO3BUTKY TOCTPOTO PECIipaTOPHOTO TUCTPEC-CHHAPOMY B pE3yJIbTaTi
HA/JIMIPHOTO CHUCTEMHOTO 3alajeHHs, Ta PO3BUTKY IOJIIOPraHHOI HEJOCTATHOCTI, a 3r0JIOM
1 cmepti. Ha nanuii MoMeHT, npobiemMa yCyHeHHsI HAIMIPHOTO CUCTEMHOT0 3allaJIeHHs, TOOTO
3HIKSHHS TIPOYKIIii mpo3anagbHuX NuToKiHiB pu SARS-C0OV-2, 3anunraeTsest BiJKPUTORO.
B ubomy pospisi 3acrocyBanns ['moxoKoptukoCrepoinis (I'KC) npu iHdex1ii cripuurnHeHo0
SARS-CoV-2, 3amumiaeTbcst JOCHTH CYNEpPEWwIMBAM. Y TIPOTOKOJAX IHTEHCHBHOI Tepamil
SARS-CoV-2 sBHO HEZOCTATHRO MIJCTAB JJIsl PyTUHHOTO 3aCTOCYBAaHHS CTEPOI/IiB, iX MpH3HAa-
YEeHHSI 3aJTUILAETHCS IPEIMETOM MOJANBIINX JTOCIIHKEHb. Y JTaHOMY OIJIsi[l HaBEACHO aHali3
JITEpaTypHUX JIKEpesl, HACTaHOB, CyYaCHUX MDKHApOJHUX PEKOMEHALIN 3 MaTOreHEeTUYHOI
teparii SARS-CoV-2 mis 3ano6iranHs Ta yCyHEHHS TiepIpOAyKIlii po3armaaibHuX IUTOKIHIB
3a nonomororo 3actocyBanHs ' KC. Metoro poOoTu OyB aHaii3 JiTepaTypH IIOJ0 KJIIHIKO-
¢dapmakosorigHoro oorpyaTyBanHs 3actocyBanHs [ KC npu SARS-CoV-2 iHdekii B KiTiHIY-
Hil npaktuui. [IpoBeaeHuii aHai3 NpoJEeMOHCTPYBaB, 110 HA CbOTOHI y mamieHTiB 3 SARS-
CoV-2 indexkiero Tepamis ' KC He Moxe OyTu pekoMeHA0BaHa JJI1 PyTHHHOTO 3aCTOCYBaHHS
B TepaneBTUYHIN npaktuii. Tak, npu HeTsbkKkomy nepediry SARS-CoV-2 indekiii, koau ma-
1ieHT He ToTpedye kucHeBoi miaTpuMky, ['KC npotunokasasni. Toai sk npu TsHKKOMY mepeoiry,
IIPU TOCTPOMY PECIIPATOPHOMY JUCTPEC-CHHAPOMI 3 TSHKKOKO TUXATHHOK HEIOCTATHICTIO iX
3aCTOCyBaHHsI € 000B’s13k0BUM. Ha3pisa HeoOX1HICTh y3aralbHEHOTO BU3HAUYEHHS ONTHMAalhb-
HOTO TJIIOKOKOPTHKOCTEPOiNHOrO 3ac00y, MOKa3aHb, HOr0 JO3yBaHHs Ta TPUBAJIOCTI MPHU3HA-
4yeHHs B mporpamax teparii SARS-CoV-2 indexirii.

Knwuosi cnosa: cucmemna 3ananvHa peakyis, npo3andaibHi YUMOKIHU, 2INOMAanamo-2ino-
QizapHo-HAOHUPHUKOBA cucmeMa, 2IIOKOKOPMUKOCMEPOiOU.
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PLASMA AMINO ACIDS SPECTRUM
AND HOLTER ECG MONITORING INDEXES
IN CORONARY ARTERY DISEASE PATIENTS

WITH ATRIAL FIBRILLATION

Melnychuk 1.0., Sharayeva M.L., Kramarova V.N., Lyzogub V.G.
Bogomolets National Medical University, Kyiv, Ukraine

The research was conducted with the aim of establishing a connection between plasma amino
acid peculiarities and Holter ECG monitoring indexes in Coronary Artery Disease (CAD) and
Atrial Fibrillation (AF) patients. 300 patients were examined divided into 3 groups: | — 149
patients with CAD without arrhythmias, 11 — 124 patients with CAD and AF paroxysm, and the
Control Group (CG) — 27 patients without CAD and arrhythmias. Holter ECG monitoring was
performed for the patients with AF within 24 hours after sinus rhythm restoration, and for the
patients without AF on the first day of observation. Plasma AA level was detected by the
method of ion exchange liquid column chromatography. It was established that there is a sig-
nificant increase glutamate and Branched-Chain Amino Acids (BCAA) levels in patients of the
Il group, and significant depletion in glycine levels comparison with the | group patients
(p<0.05). In the Il group patients, an increase in SupraVentricular (SVE) and Ventricular Ex-
trasystoles (VE) was checked in comparison with the I group patients (p<0.05). Total SVE was
significantly correlated with threonine (r=-0.316), serine (r=-0.336), glycine (r=-0.397), isoleu-
cine (r=0.317), BCAA (r=0.356), and glycine+serine sum (r=-0.302), p<0.05. AF paroxysm
was significantly correlated with taurine (r=-0.302), serine (r=-0.328), glycine (r=-0.311), glu-
tamine (r=-0.304), and glycine+serine sum (r=-0.379), p<0.05. Total VE was significantly cor-
related with glycine (r=-0.370) and tyrosine (r=0.325), p<0.05. Changes in ST-segment were
significantly correlated with tyrosine (r=0.307), phenylalanine (r=0.318), and Aromatic Amino
Acids (AAA) (r=0.379), p<0.05. We concluded that glycine, serine, and BCAA are signifi-
cantly correlated with cardiac arrhythmias. Changes in ST segment are significantly correlated
with AAA levels.

Keywords: heart rhythm violations, ischemia, arrhythmia, metabolomics.
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Introduction

Coronary Artery Disease (CAD) is the
most common CardioVascular (CV) pa-
thology in the world. At the same time,
Atrial Fibrillation (AF) is the most widely
spread cardiac arrhythmia. Moreover, they
are known risk factors for each other and
worsen each other prognosis and clinical
picture. Also, CAD and AF are character-
ized by a quantity of the same risk factors:
diabetes mellitus, dyslipidemia, obesity,
inflammatory disorders, etc. All of them
are closely connected with metabolic dis-
turbances [1; 2].

Circulating Amino Acids (AA) are the
promising molecules implicated in CV dis-
ease pathogenesis. Their role is as bi-
omarkers for CV disease prediction or as a
potential therapeutic target for disease
treatment and prevention. According to the
latest data, an increase in circulating leu-
cine and tyrosine levels and a decrease in
glycine, serine, and alanine levels are
closely associated with CV pathology [3].
Branch-Chain Amino Acids (BCAAS) are
crucial in metabolic disturbances patho-
genesis. Their rise leads to the overactiva-
tion of the mammalian Target Of Rapamy-
cin (MTOR) signaling pathway, which is a
central regulator of cellular metabolism,
and can provoke insulin resistance. Also, a
rise of circulating BCAAs leads to their an-
giotensin-ll-induced atrial accumulation,
which aggravates tissue fibrosis and mito-
chondrial oxidation and is possibly linked
to AF. Moreover, BCAAs are responsible
for platelet activity, promoting their activa-
tion and degranulation by thrombomodu-
lin-3 propionylation catabolites, which is
an important part of CAD pathogenesis [4].
Aromatic Amino Acids (AAA) and their
metabolites can be used as independent CV

event predictors and are closely connected
with gut microbiota conditions [5]. Also,
according to the big population studies
BCAA and AAA are directly associated
with arterial hypertension and significantly
correlated with each other. Moreover, re-
ported their associations with obesity, dia-
betes mellitus, hyperuricemia, and thyroid
dysfunction [4-6]. So, the role of circulat-
ing AA in CV disease pathogenesis is un-
doubtful, but their changes in patients with
arrhythmias are still under discussion.

The aim of study — to analyze the con-
nections between plasma amino acid fea-
tures and Holter ECG monitoring indexes
in coronary artery disease and atrial fibril-
lation patients.

Materials and Methods

We explored 300 patients in our study.
They were divided into 3 groups: | — 149
patients with CAD but without arrhyth-
mias, 1l — 124 patients with CAD and AF
paroxysm, and the Control Group (CG) —
27 patients without CAD and arrhythmias.
CAD and AF diagnoses were based on the
latest ESC guidelines [5; 6]. All patients
were investigated in the Kyiv City Clinical
Hospital No.12 in the cardiological and
therapeutic departments in 2018-2023. Di-
agnosis CAD was confirmed by a history
of coronary artery stenotic changes during
invasive coronary angiography. AF paro-
xysm was checked by resting 12 leads elect-
rocardiography. Exclusion criteria were:
heart failure Class 111 to IV (by New York
Heart Association), thyroid pathology, re-
ported malignancies, chronic kidney disea-
se (Glomerular Filtration Rate, GFR <60
mL/min), valvular AF, inflammatory bo-
wel disease, irritable bowel syndrome, veg-
etarians and vegans, pregnancy, usage of
probiotics and antibiotics for a month be-
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fore the study. No significant difference in
risk factors at baseline was seen between
investigated groups. The study was con-
ducted at the base and was approved by the
ethical commission of the Kyiv City Clini-
cal Hospital No.12 (Protocol No.8 on Au-
gust 22, 2018). Informed consent was ob-
tained from all patients according to Dec-
laration of Helsinki. Baseline characteris-
tics of the study patients include age, gen-
der, history of Myocardial Infarction (Ml),
stroke, diabetes mellitus, obesity, Body
Mass Index (BMI), uric acid, total biliru-
bin, GFR, and Total Cholesterol (TC) lev-
els. Uric acid, total bilirubin, creatinine,
and TC were checked by the Kyiv City
Clinical Hospital No.12 laboratory (certifi-
cate "IIT" (Cyrillic) — 257/21). Advanced
age, obesity, hypercholesterolemia, high
stages of chronic kidney disease, gout, and
hyperbilirubinemia are known risk factors
of AF paroxysm development [1]. That’s
why these baseline characteristics were an-
alyzed and compared because it can help us
to exclude their influence on obtained re-
sults.

Holter ECG monitoring was performed
for the patients with AF within 24 hours af-
ter sinus rhythm restoration, and for the pa-
tients without AF on the first day of obser-
vation. A channel Holter ECG monitor
(Cardiosens_K, Kharkiv, 2014) was used.
We assessed Holter monitoring in V1,
aVF, and V5 leads during 24 hours. Ar-
rhythmia and conduction abnormalities,
ST-segment, and QTc monitoring were
evaluated by Holter ECG. Studied main in-
dexes were: maximum heart rate (HR,
bpm), minimum HR (bpm), average HR
(bpm), total number of SupraVentricular
Extrasystoles (SVE), number of pairs SVE,
number of groups SVE, number of Supra-
Ventricular Tachycardia (SVT) episodes,
longest duration of SVT, maximum HR of
SVT episode, number of SVE's per hour,
number of AF paroxysm, longest duration
of AF paroxysm, total number of Ventri-
cular Extrasystoles (VE), number of pairs

VE, number of groups VE, number of ven-
tricular tachycardia (VT) episodes, longest
duration of VT, maximum HR of VT epi-
sode, number of VE's per hour, number of
pauses more than 3 sec, maximum ST de-
pression (mkV), maximum ST elevation
(mkV), maximum ST duration (min) [7].

Plasma AA level was detected by me-
thod of ion exchange liquid column chro-
matography — such AA were identified: ly-
sine, histidine, arginine, ornithine, taurine,
asparaginate, threonine, serine, glutamate,
proline, glycine, alanine, cysteine, valine,
methionine, isoleucine, leucine, tyrosine,
phenylalanine, glutamine, ammonia. They
include BCAA - isoleucine, leucine, and
valine; AAA —tyrosine and phenylalanine;
sulfur contains AA (SCAA) — taurine, cys-
teine, and methionine [6]. Blood sampling
from patients was performed on an empty
stomach from the cubital vein on the day of
hospitalization.

Results were presented as mean + stan-
dard error or [95% Confidence Interval
(CD)] for continuous variables or as a num-
ber for categorical variables. The Pearson
criterion checked variable distribution for
normality. Data were compared using the
Wilcoxon signed-rank test or Student t-test
with two critical regions by the type of dis-
tribution; Spearman's rank correlation co-
efficient [8]. All calculations were done in
MATLAB R2014a (License number
271828, MathWorks, Inc., USA).

Results

The baseline characteristics in the in-
vestigated groups were checked. Signifi-
cant differences in age, gender, BMI, total
bilirubin, and smoking history were not
found, p<0.05. In the I and Il groups uric
acid (by 22.66% and 30.53% respectively)
and TC (by 32.64% and 43.06% respec-
tively) levels were higher and GFR (by
26.16% and 19.38% respectively) was lo-
wer than in CG (p<0.05). In the I and 11
groups were patients with obesity, diabetes
mellitus, stroke, or MI history, such cases
were absent in CG (Table 1).
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Table 1. Baseline characteristics of the study groups, mean =+ standard error

Group | group I group CG P1-2 P2-CG | P1-CG
Characteristic
Age (years) 67.71£3.90 | 67.96+£0.94 | 56.25+2.18 | p>0.05 | p>0.05 | p>0.05
Men (%) 48.99 47.97 48.15 p>0.05 | p>0.05 | p>0.05
Smoking (%) 51.01 41.46 40.74 p>0.05 | p>0.05 | p>0.05
History
of myocardial 30.87 26.02 0 p>0.05 | p<0.05 | p<0.05
infarction (%)
History
of stroke (%) 8.72 8.13 0 p>0.05 | p<0.05 | p<0.05
Diabetes
mellitus (%) 18.12 14.63 0 p>0.05 | p<0.05 | p<0.05
Obesity (%) 8.84 12.00 0 p>0.05 | p<0.05 | p<0.05
BMI (kg/m?) 27.02+0.33 | 26.93+0.43 | 27.12+2.10 | p>0.05 | p>0.05 | p>0.05
Totl bilirubin | 4 35,009 | 12.4040.08 | 11.740.11 | p>0.05 | p>0.05 | p>0.05
(mmol/1)
Uric acid 380.50+ 404.90+ 310.2+
(mmol/l) 128.16 +36.11 12912 | PP0.05 | p<0.05 | p<0.05
GFR (ml/min) 62.03+2.31 | 67.73+1.98 | 84.01+5.48 | p>0.05 | p<0.05 | p<0.05
TC (mmol/l) 5.73+0.37 | 6.18+0.31 | 4.32+0.21 | p>0.05 | p<0.05 | p<0.05

Notes: BMI — Body Mass Index, GFR — Glomerular Filtration Rate, TC — Total Cholesterol,
CG — Control Group; P1-2 — Probability between I and II groups; P2-CG — Probability between
IT and control groups; P1-CG — Probability between | and control groups.

Holter ECG monitoring results were in-
vestigated in our study. The aver-age Holter
monitoring duration has lasted for (22.13+
+0.22) hours. The supraventricular and ven-
tricular arrhythmia and ST-segment chan-
ges have significant differences between
the investigated groups.

Supraventricular rhythm abnormalities
are characterized by changes in HR, SVE,
and AF paroxysms. The | and Il groups
were characterized by significant depletion
in average (9.38% and 14.14%, conse-
quently) and minimum HR (13.82% and
11.36%, consequently) in comparison with
the CG (p<0.05). The Il group had a signif-
icant decrease in average HR (5.26%) in
comparison with the I group (p<0.05). In
the | group patients a significant increase in
SVEs per hour, total SVE, single SVE, pair
SVE, group SVE, SVT, and its duration

were detected in comparison with the CG
(p<0.05). In the 1l group patients a signifi-
cant increase in SVESs per hour, total SVE,
single SVE, pair SVE, group SVE, SVT, its
duration, AF paroxysm, and its duration we-
re detected in comparison with the CG
(p<0.05). In the 1l group patients a signifi-
cant increase in SVESs per hour, total SVE,
single SVE, pair SVE, AF paroxysm, and
its duration were detected in comparison
with the 1 group (p<0.05).

Ventricular arrhythmias presented VE
and VT. Inthe | group patients a significant
increase in VESs per hour, total VE, single
VE, pair VE, and group VE were detected
in comparison with the CG (p<0.05). In the
Il group patients a significant increase in
VEs per hour, total VE, single VE, pair VE,
and group VE were detected in comparison
with the CG (p<0.05). In the Il group pa-
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tients a significant increase in VES per hour,
total VE, single VE, and pair VE were de-
tected in comparison with the I group (p<
<0.05). At the same time, VT episodes and
pauses of more than 3 seconds were not de-

tected in the investigated groups.

ST-segment changes include ST eleva-
tion and depression, and their duration. ST
elevation and depression episodes were not
observed in the CG and a significant diffe-
rence in ST-segment changes was not found
(p<0.05). The data are shown in Table 2.

Table 2. Holter ECG monitoring indexes in investigated groups,

mean + standard error [95% CI].

Group | I group Il group CG P1-2 P2-CG | P1-CG
Characteristic
Maximum HR, 110.20+ 106.60+ 109.80+
bpm 1248 +3.89 1397 | P>0.05 | p>0.05 1 p>0.05
Minimum HR, 45.60+ 46.90+ 5291+
bpm +1.68 +1.66 +1.30 p>0.05 | p<0.05 | p<0.05
Average HR, 66.98+ 63.46+ 73.91+
bpm +0.99 +1.24 +2.20 p<0.05 | p<0.05 | p<0.05
SVE total 36 [24-43] | 729[331-982] | 7[0-15] | p<0.05 | p<0.05 | p<0.05
SVE single 32[24-43] | 502 [307-766] | 7 [0-15] | p<0.05 | p<0.05 | p<0.05
SVE pair 0[0-3] 27 [8-42] 0 p<0.05 | p<0.05 | p<0.05
SVE group 0[0-1] 5[0-9] 0 p>0.05 | p<0.05 | p<0.05
SVT 0 [0-1] 0 [0-1] 0 p>0.05 | p<0.05 | p<0.05
Longest SVT, sec. | 0[0-16] 0 [0-42] 0 p>0.05 | p<0.05 | p<0.05
SVEs per hour 8 [3-17] 38[11-112] 0[0-2] | p<0.05 | p<0.05 | p<0.05
AF paroxysm 0 0[0-1] 0 p<0.05 | p<0.05 | p>0.05
Longest AF 0 0 [0-44] 0 0<0.05 | p<0.05 | p>0.05
paroxysm, sec.
VE total 0[0-3] 3[0-15] 0[0-1] | p<0.05 | p<0.05 | p<0.05
VE single 0 [0-3] 3 [0-15] 0 p<0.05 | p<0.05 | p<0.05
VE pair 0[0-2] 3[0-15] 0 p<0.05 | p<0.05 | p<0.05
VE group 0[0-1] 0[0-2] 0 p>0.05 | p<0.05 | p<0.05
VT 0 0 0 p>0.05 | p>0.05 | p>0.05
Longest VT, sec. 0 0 0 p>0.05 | p>0.05 | p>0.05
VE’s per hour 14 [5-19] 32 [17-41] 0[0-1] | p<0.05 | p<0.05 | p<0.05
Pauses more than 0 0 0 | p>0.05 | p>0.05 | p>0.05
3 sec.
'S'eocngeSt pauses, 0 0 0 0>0.05 | p>0.05 | p>0.05
Changes ST
segment, quantity 0[0-3] 0 [0-6] 0 p>0.05 | p<0.05 | p<0.05
episodes
Maximum ST
depression, mkV/ 0 [0-118] 0 [0-124] 0 p>0.05 | p<0.05 | p<0.05
Maximum ST 0
elevation, mKV 0 [0-133] [0-112] 0 p>0.05 | p<0.05 | p<0.05
Tepanis 38 Therapy




EkcnepumeHTanbHa i kniniyHa meauumHa  93(1)2024 Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

Continuation of Table 2

/Characterlstlc | group Il group CG P1-2 P2-CG | P1-CG
group

Maximum ST 2 9

ep_lsode duration, [1-5] [1-5.5] 0 p>0.05 | p<0.05 | p<0.05
minutes

Notes: HR — Heart Rate, SVE — SupraVentricular Extrasystoles, SVT — SupraVentricular Tachy-
cardia, AF — Atrial Fibrillation, VE — Ventricular Extra-systoles, VT — Ventricular Tachycardia,
CG — Control Group; P1-2 — Probability between I and II groups; P2-CG — Probability between
IT and control groups; P1-CG — Probability between | and control groups.

The plasma AA spectrum was analyzed
in investigated groups. In the | group patients
a significant decrease in glycine, valine,
and alanine levels was found in compari-
son with the CG (p<0.05). In the II group
patients a significant increase in glutamate,
and a significant decrease in glycine, valine,

alanine, serine, and glutamine levels were
checked in comparison with the CG (p<
<0.05). In the Il group, a significant rise in
glutamate and a significant depletion in
glycine levels were detected in comparison
with the I group (p<0.05). The data are
shown in Table 3.

Table 3. Plasma amino acid spectrum in CAD patients with or without AF
compared with the control group, mean [95% CI], mumol/I

Group I group Il group CG P1-2 | P2-CG | P1-CG
Amino acid
Lysine [19.431?'133?3.33] [19.3%??112.24] [17.1%?.188?1.32] p>0.05 | p>0.05 | p>0.05
Histidine [9.4%;??3?.04] [9.6%)(;)'25.48] [5.52?.3??.38] p>0.05 | p>0.05 | p>0.05
Arginine [8.5173;.183;.5] [9.122?'35.55] [6.6??;2 i()1%.32] p>0.05 | p>0.05 | p>0.05
Ornithine [10.011?'332.22] [11.725;'%?3.00] [7.857;5 ig;%.sg] p>0.05 | p>0.05 | p>0.05
Taurine [4.8%)?%.41] [4.3(3;%.29] [3.2%?'29337] p>0.05 | p>0.05 | p>0.05
Asparaginate . 42';8508] [1.8::33.;92.39] [0.73';43 3] p>0.05 | p>0.05 | p>0.05
Threonine [12.571;%%.22] [14.213?;'%%.54] [10.571;%21.46] p>0.05 | p>0.05 | p>0.05
Serine [13.715;'%3.17] [13.28;'2337] [11.5??'11(?3.45] p>0.05 | p<0.05 | p>0.05
Glutamate [15.&2;'%.41] [21.5215;%,36.76] [7.3%1?%.15] p<0.05 | p<0.05 | p>0.05
Proline [16.:?3?;.%%.46] [16.2?;%3;.50] [13.383(;).1235.38] p>0.05 | p>0.05 | p>0.05
Glycine [20.9?5’3%'1127.90] [21.523;'211.82] [56.512;92%(1.40] p<0.05 | p<0.05 | p<0.05
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Continuation of Table 3
Group I group Il group CG P1-2 | P2-CG | P1-CG
Amino acid
. 57.86 56.25 206.28
Alanine [45.64: 145.29] | [48.31; 131.65] | [40.47;345.24] | P70:05 | p<0.05 | p<0.05
. 6.52 5.69 44.83
Cysteine [5.32;78.95] | [5.21;39.47] | [5.32;88.45] | P*0-05 | p>0.05 ) p>0.05
. 28.56 25.89 [19.48; 34.87
Valine [22.44:142.86] |  137.50] [13.97; 82.86] | 7005 | p>0.05 | p<0.05
— 271 3.97 6.03
Methionine | 1, 17.918] | [264;11.09] | [2.37;16.13] | P7005 | p>0.05]p>0.05
. 8.33 11.02 3138
Isoleucine |5 7831 501 | [6.86:36.17] | [5.34:46.88] | P05 | p>0.05 | p>0.05
. 16.35 23.07 51.87
Leucine [12.70: 61.54] | [12.90;63.46] | [12.90;92.31] | P>0-05 | p>0.05 | p>0.05
. 8.01 7.69 21.10
Tyrosine [5.84;35.71] | [5.96;15.07] | [9.57;44.12] | P>0-05 | p>0.05 ) p>0.05
Phenyl- 6.79 12.14 17.64
alanine [6.08; 23.53] | [6.69;24.12] | [5.56;29.41] | P70-05 | p>0.05 1 p>0.05
. 78.22 74.01 234.79
Glutamine | o7 14337 26] | [51.19; 164.44] | [06.18; 398.53] | P>0-0% | p<0.05 | p>0.05

Notes: CG — Control Group; P1-2 — Probability between | and II groups; P2-CG — Probability between

IT and control groups; P1-CG — Probability be-tween | and control groups.

Also, we combined plasma AA accor-
ding to their biochemical properties and
exchange and compared these results for
investigated groups. In the Il group, a sig-
nificant rise in BCAA was found in com-
parison with the | group (p<0.05). In the Il
group, a significant rise in BCAA and a de-

crease in glycine+serine sum was found in
comparison with the CG (p<0.05). In the I
group, a significant decrease in glycine+
+serine sum was checked in comparison
with the CG (p<0.05). The data are shown

in Table 4.

Table 4. Plasma amino acid combinations in CAD patients with or without AF

compared with the control group, mean [95% CI], mumol/l

Group I group 11 group CG P1-2 | P2-CG | P1-CG
Characteristic

SCAA 16.6 17.19 [11.80; 85.76
[11.29; 124.88] 133.10] [10.73; p>0.05 | p>0.05 | p>0.05

139.83]

BCAA 52.84 61.55 100.88
[40.73: 214.77] | [54.41; 260.92] | [38.63; 215.67] | P<0-0° | P<0.05 | p=0.05

AAA 14.54 19.85 38.74
[11.40; 60.29] | [11.69: 47.63] | [14.30; 77.63] | P~0-05 | p=0.05 | p=0.05

glycine+serine 47.40 56.55 208.52
[34.78:188.10] | [39.73:95.82] | [28.07; 363.95] | P~0-0° | p<0.05 | p<0.05

Notes: SCAA — sulfur-contain amino acids, BCAA — branched chain amino acids, AAA — aromatic
amino acids, CG — Control Group; P1-2 — Probability between I and II groups; P2-CG — Probability

between II and control groups; P1-CG — Probability between | and control groups.
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The correlation analysis between plas-
ma AA spectrum, their combinations, and
Holter ECG monitoring findings was done
in our study. Spearman's correlation analy-
sis was used to explore their correlations.
The largest amount of correlations was
checked between Holter ECG monitoring
indexes and glycine (total number = 7),
threonine (total number = 5), BCAA (total
number = 5), and glycine+serine sum (total
number = 5). The highest amount of corre-
lations was found between total SVE (total
number = 6) and plasma amino acids. Total
SVE was significantly correlated with thre-

onine (r=-0.316), serine (r=-0.336), glycine
(r=-0.397), isoleucine (r=0.317), BCAA
(r=0.356), and glycine+serine sum (r=
=-0.302), p<0.05. AF paroxysm was signi-
ficantly correlated with taurine (r=-0.302),
serine (r=-0.328), glycine (r=-0.311), glu-
tamine (r=-0.304), and glycine+serine sum
(r=-0.379), p<0.05. Total VE was signifi-
cantly correlated with glycine (r=-0.370)
and tyrosine (r=0.325), p<0.05. Changes in
ST-segment were significantly correlated
with tyrosine (r=0.307), phenylalanine
(r=0.318), and AAA (r=0.379), p<0.05.
The data are presented in Figure.

Holter ECG
monitoring indexes

Plasma amino acids
Lysine

Histidine

Arginine

Ornithine

Taurine
Asparagine acid
Threonine

Serine

Glutaminic acid

Proline

Glycine
Alanine
Cysteine
Valine
Methionine
Isoleucine
Leucine
Tyrosine
Phenylalanine
Glutamine
SCAA

BCAA

AAA
Glycine+Serine

Maximum HR

Minimum HR

Average HR

SVE total

SVE single

SVE pair

SVE group

SVT

Longest SVT

SVEs per hour

AF paroxysm

Longest AF paroxysm

VE total

VE single

VE pair

VE group

VE’s per hour

Changes ST segment

Maximum ST depression

Maximum ST elevation

Maximum ST episode duration

[ — moderate negative correlations ] — moderate positive correlations

Fig. Correlation heatmap in plasma amino acids spectrum and Holter ECG monitoring indexes.

Notes: SCAA — Sulfur-Contain Amino Acids, BCAA — branched chain amino acids, AAA —
Aromatic Amino Acids, HR — Heart Rate, SVE — SupraVentricular Extrasystoles, SVT — Su-
praVentricular Tachycardia, AF — Atrial Fibrillation, VE — Ventricular Extrasystoles, p<0.05.

Discussion cine levels were significantly lower in

According to our results plasma glycine
and serine levels were inversing associated
with cardiac arrhythmia. Also, plasma gly-

CAD patients with and without AF. Previ-
ous studies suggested that glycine has car-
dioprotective properties, can regulate lipids
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and glucose metabolism, and prevents pla-
telets and immune cell activation [9; 10].
Moreover, a decrease in circulating glycine
level is associated with CV diseases, such
as myocardial infarction, arterial hyperten-
sion, hypertrophic cardiomyopathy, and
metabolic disorders, such as diabetes me-
Ilitus and dyslipidemia [3; 9; 11]. In animal
studies, the glycine antihypertensive effect
is explained by endogenous glycine recep-
tor a2 activation, which stimulates the re-
lease of transforming growth factor B and
endothelin-1 cardiomyocytes [11]. In expe-
rimental studies, dilated cardiomyopathy is
associated with serine metabolism viola-
tions, by alterations in non-glycolytic glu-
cose metabolism in cardiomyocytes [12].

According to our results, threonine was
also inversing correlated with supraventri-
cular arrhythmias. The serine/threonine phos-
phorylation mechanism plays a crucial role
in cardiomyocyte depolarization and is an
important part of cardiac arrhythmogenic
state, including AF development [13].

In this study, taurine was also inversing
correlated with supraventricular arrhyth-
mias. Taurine is widely known as a famous
antioxidant, which can prevent cardiac
apoptosis and fibrosis, and regulates intra-
cellular calcium homeostasis [14].

According to our data AAA (tyrosine
and phenylalanine) were directly signifi-
cantly correlated with changes in ST-seg-
ment. In experimental studies, the rise in
circulating phenylalanine and tyrosine le-
vels associated with myocardial infarction,
by increase in oxidative stress and inflam-
mation in cardiomyocytes [15].

Despite of numerosity of data about
AA's role in cardiomyocyte metabolism,
and their influence on CV disease develop-
ment, their pathogenetic role is still un-
clear. Most data are based on experimental,
or animal studies. So, the associations be-
tween AA exchange alterations and ar-
rhythmias in CAD patients is up-to-date
and important scientific question.

Conclusions

According to our study results the plas-
ma amino acid peculiarities and their asso-
ciations with Holter ECG monitoring in-
dexes were analyzed:

1. in the patients with coronary artery
disease and atrial fibrillation a significant
rise in glutamate and branched-chain ami-
no acids, and a significant depletion in gly-
cine levels was found in comparison with
coronary artery disease patients without ar-
rhythmia (p<0.05);

2. in the patients with coronary artery
disease and atrial fibrillation an increase in
supraventricular and ventricular extrasys-
toles was checked in comparison with pa-
tients with coronary artery disease and wi-
thout atrial fibrillation (p<0.05);

3. total SVE was significantly correlated
with threonine (r=-0.316), serine (r=-0.336),
glycine (r=-0.397), isoleucine (r=0.317),
BCAA (r=0.356), and glycine+serine sum
(r=-0.302) (p<0.05);

4. AF paroxysm was significantly corre-
lated with taurine (r=-0.302), serine (r=
=-0.328), glycine (r=-0.311), glutamine
(r=-0.304), and glycine+serine sum (r=
=-0.379) (p<0.05);

5. total VE was significantly correlated
with glycine (r=-0.370) and tyrosine (r=
=0.325) (p<0.05);

6. changes in ST-segment were signifi-
cantly correlated with tyrosine (r=0.307),
phenylalanine (r=0.318), and AAA (r=
=0.379) (p<0.05).

Perspectives for further research

Despite of numerosity of data about
AA's role in cardiomyocyte metabolism,
and their influence on CV disease develop-
ment, their pathogenetic role is still un-
clear. Most data are based on experimental,
or animal studies. So, the associations be-
tween AA exchange alterations and ar-
rhythmias in CAD patients is up-to-date
and important scientific question.
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Menvnuuyxk 1.0., Hlapacea M.JI., Kpamapesa B.H., /luzocyo B.I.

AMIHOKHUCJIOTHUM CHEKTP IIJIASMH TA NOKA3HHUKH XOJITEPIBCh-
KOI'O MOHITOPUHI'Y EKI' ¥ HAIIEHTIB 3 INEMIYHOK XBOPOBOIO
CEPLS TA ®IBPUIIALICIO TEPEJICEP/Ab

JlocmiiKeHHST TIPOBEICHO 3 METOI0 BCTAHOBJICHHS 3B’ S3KY MK OCOOJIMBOCTSIMH aMIHOKHC-
JIOTHOTO CKJIay IJIa3MM Ta MOKa3HUKaMU XosTepiBchbkoro MoHiTopyBaHHs EKI' y xBopux Ha
Imemiuny XBopoOy Cepis (IXC) ta @i6puisito [epencepap (PIT). O6cterxxeno 300 narrien-
TiB, siki Oynu po3noaineni Ha 3 rpynu: [ (IXC 6e3 aputwmiii) — 149 namientis, II (IXC ta ®II) —
124 xBopux, Konrponbna ['pyna (KI') — 27 namientiB 6e3 IXC Ta aputmii. XonrepiBcbke MO-
nitopyBanHs1 EKI" mpoBoauan xopum 3 ®I1 nmpoTtsirom 24 ToIWH MiCIs BIIHOBJICHHS CHHYCO-
BOT0 pUTMYy, a narieHTam 6e3 @I — y nepiry moby ciocrepexkerns. PiBens AK y ma3mi kposi
BH3HAYaJIM METOJIOM 10HOOOMIHHOI PiAMHHOI KOJIOHKOBOI xpomMarorpadii. BcranoBieHo, mo
y xBopux Il rpynu nmpucyTHE TOCTOBIpHE MIABUIICHHS PIBHS IJIyTaMaTy Ta aMiHOKHUCIIOT 3 po-
sraimykeHuM JaHirorom (Branched-Chain Amino Acids, BCAA), a TakoX T0CTOBIpHE 3HU-
YKEHHS PiBHS TUNIIMHY TOPIBHAHO 3 mamienTamu I rpynu (p<0,05). Y xBopux Il rpynu Big3Ha-
yeHo 30unpmenHs HaauuryHoukoBux (HIIE) ta mumyroukoBux excrpacuctod (I1E) mopiBHsIHO
3 xBopuMH | rpynu (p<0,05). 3aransHa kibkicts HIIE mocToBipHO KOpenoBaia 3 TPEOHIHOM
(r=-0,316), cepunom (r=-0,336), rmimmaom (r=-0,397), izoneiinmaom (r=0,317), BCAA
(r=0,356) 1 cymoro rainua+cepun ( 1=-0,302) miazmu (p<0,05). ITapoxcuzm PII mocToBipHO
kopemoBaB 3 taypuHoM (1=-0,302), cepunom (r=-0,328), rminuaom (r=-0,311), riryraminom
(r=-0,304) i cymoro rmiruatceput (r=-0,379) miasmu (p<0,05). 3aramsHa kigbkicts [IE moc-
TOBIpHO KopentoBana 3 rimuuHoM (r=-0,370) 1 tupozunom (r=0,325) mnazmu, p<0,05. 3minu
cermenta ST mocToBipHO KOpemtoBanu 3 Tupo3uHoM (r=0,307), peninananinom (r=0,318) Ta
apomatnunuMu AK (r=0,379) mnazmu (p<0,05). Mu Aifiiny BUCHOBKY, IO IJIILIMH, CEPUH
1 BCAA 1mocToBIpHO KOPENIOIOTH 13 CepPLEBUMH apUTMisiMuU. 3MiHU cerMeHTa ST JHOCTOBIpHO
KOPEIIOI0Th 3 piBHAMH apoMatnyHux AK.

Knrouosi cnosa: nopyuients cepyego2o pummy, iulemis, apummis, Memaboniomixa.

Haoitiwna oo pedaxyii 18.01.2024
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OCOBJIMBOCTI KJIIHIYHOI'O NEPEBITY
CTEATOTUYHOI XBOPOBHY NNEYIHKU,
ACOIIIMOBAHOI 3 METABOJIIYHOIO JUC®YHKIIEIO,
3A KOMOPBIJJTHOCTI 3 HETOCHITAJbHOIO TIHEBMOHI€IO
CEPEJHBOI BA)KKOCTI

Xyxnina O.C., Pauuncovka 1. B., Manopuk O.€., Tkau €.11.

byxosuncvkuii deporcasnuti meouunui ynisepcumem, Yepuisyi, Yrpaina

Komop6innicts Creatornunoi XBopoOu Ileuinku, acouiiioBanoi 3 Merabomniunoto Jluc-
¢yuxuiero (CXII M), tTa Herocnitanbnoi [1neBmonii (HIT) € akTyanbHUM NUTaHHSAM CydacHOI
MEMIIMHU B 3B’SI3KY 3 HIMPOKUM TIOMIMPEHHSIM 3aXBOPIOBAHb cepell Momyisiiii. MeToto goc-
JIpKEHHsT OyJI0 BCTAHOBUTH OCOOIMBOCTI KJIIHIYHOTO MEepediry cTeaToTUYHOI XBOPOOH me-
YiHKM 32 HasBHOCTI CYITyTHbOI HErOCIiTaabHOI MHEBMOHII. O6cTexkeno 67 xBopux Ha CXIT MJ]
Ha Tt oxkupiHHs | ctynens: 32 xBopux Ha CI 13 oxxupinusaM | crynento HIT cepennpoi Tsok-
kocTi (1 rpyma), 35 xBopux Ha CI 13 oxxupinusam | ctynento (2 rpyna). Byno BctaHoBneHo, 1110
KIIIHIYHUI niepedir cTeaTOTUYHOT XBOPOOH MEU1HKHU, acCOLIOBaHOI 3 METa0OIIYHO0 TUCHYHK-
11€10, 32 KOMOPOIAHOCTI 3 OXKHUPIHHSAM Ta HETOCHITAIBHOIO MTHEBMOHIEI CEPEIHBOI BaKKOCTI
XapaKTepPU3y€eThCs BUIOI0 YAaCTOTOIO Ta IHTEHCUBHICTIO KIIHIYHUX CUHAPOMIB Y HOPIBHSAHHI
3 xpopumu Ha CXII 6e3 HII: acteHo-BereratuBHOro CUHAPOMY y 2,1 pasza, TUCTIETICUYHOTO —
y 4,4 paza, abnominanbHO-001bOBOTO — y 8,8 paza, xonecratnuHoro — 3,7 pasa (p<0,05). 3a
koMopb6igHoro nepediry CXIT M/I Ta HII ciocTepiranace Buia yactota 010XiMIYHUX CHHIPO-
MiB y nopiBHsHHI 3 XxBopuMmu Ha CXI1 6e3 HIT: mutonizy —y 2,2 pa3a, Me3eHXIMaJIbHOTO 3ara-
neHHs — y 2,3 pa3za, xoyectasy — B 3,9 pa3a, Me4iHKOBOKJIITUHHOI HEIOCTATHOCTI — B 2,9 paza
(p<0,05). Takoxx 3a KOMOPOiIMHOTO TEPedIry IUX JBOX 3aXBOPIOBAHb CIOCTEPIraBCs BUIIUI
CTYIIHBb CT€aTo3y NMEeYiHKH (TernaTopeHabHUM iHaeke Outbie B 1,4 pa3a y MOpiBHSHHI 3 TPy-
noro xpopux Ha CXII, p<0,05). YacToTa BunaakiB S3 CTyINEHIO CTeaTo3y MEUiHKU ITePEBaKaB
npu CXITI 3a komop6iarocTi 3 HIT y 2,0 paza (p<0,05) y nopiBHsIHHI 3 130Jb0BaHUM TTepeOiroMm
CXIL

Knrouoei cnoea: memaboniunuii CUHOPOM, ONCUPIHHS, CMeamo3 NeyiHKu, OIOXIMIYHI CUHO-
pomu.

LutyiTe ykpaincbkoro: XyxniHa OC, PaunHcbka IB, MaHgpuk O€, Tkay €T1.
OcobnunBocTi KniHiYHOro nepebiry cTeaToTUYHOI XBOPOBU MEYiHKN,
acouinoBaHoi 3 MeTaboniyHo AMCKYHKLiE, 3a KoMOpBigHOCTI

3 HEroCniTarnbHOK NMHEBMOHIEKD CepeaHbOI BaXKOCTi.
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Beryn M/] Ta HerocmiTaabHOI MTHEBMOHII, 30Kpe-
AKTyalbHICTh BUBYEHHSI KOMOPO1THOTO Ma, 0COOJIMBOCTI (DYHKITIOHAIBHOTO CTaHy

nepebiry Creatornunoi XBopoou Ileuin- MEYIHKU, MapKEePH OCHOBHHX KIIIHIYHHX

KM, acoliifoBanoi 3 Merabomiunoto [luc- cunapomiB CXIT M1, ve onucani 0coOu-

¢ysxkuiero (CXIT M), y ocib i3 oxupiH- BOCTI ii KJIIHIYHOTO Mepediry y XBOpux Ha

HSIM, 1[0 IEPEHECTN HErOCHiTalbHY ITHEB- OKHUPIHHS Ta MHEBMOHIIO.

MmoHito (HIT), Bu3HauHa, OCKUIBKY TaKa KO- Meroto gociimkeHHs OyI0 BCTAHOBUTH

MOPOIAHICTD € PO3MIOBCIO/UKEHUM SIBUIIIEM, 0COOJIMBOCTI KJIIHIYHOIO 1epediry creaTo-

3yYMOBJICHAa KaCKaJIOM peakIliii B3aeM000- TAYHOT XBOPOOM TEUIHKH, acoIliiioBaHO 3

TSKEHHS, 1110 NPU3BOJAATH J0 BaXKKOTO ITe- MeTaboIIuYHOI AUCQPYHKIIE, Y XBOPUX

peb6iry HII ta mporpecyBanns CXIT M/] Ha OXXHUPIHHS Ta HETOCHITaIbHY ITHEBMO-

[1; 2]. He3Baxkatouu Ha Te, 110 BUBYCHHSIM HIIO CepeHBOT TIKKOCTI.

npobnemu CXIT MJ] B Hamni nmHi 3aiima- Marepiaj Ta meToau

I0TbCS BYEHI 3 YCIX PO3BMHEHUX KpaiH O6ctexeno 67 xopux Ha CXII M/] Ha

CBITY, YaCTOTa PO3BUTKY II1€1 MATOJIOrI1 Ta TJ11 0kKMp1HHA | cTynens, 3 akux 32 XBopux

il yCKIagHEHb 3pocTa€e. Y MPOMHUCIOBO PO- Ha CI 13 oxxupinHsaM [ cTymeHto Ta KoMop-

3BUHEHHX KpaiHax Bix 20 % mo 40 % Hace- OI1/THOIO HEroCHiTaIbHOIO MTHEBMOHIEIO Ce-

nenns ctpaxaae Ha CXIT M/I. 3a nanumu penaboi TsokkocTi (111 rpyma) (1 rpyma) (18

nociimxenass NHANES III (Third Natio- 40JI0BIKiB Ta 14 xiHOK), 35 xBopux Ha CI'

nal Health and Nutritional Examination i3 oxxupinasm I crynento (20 gosoBikiB, 15

Survey, TpeTboro HamioHaIBLHOTO JAOCTIA- KIHOK) (2 rpyna). {15 BU3BHaUEHHS 3aJIeXK-

YKEHHS 3JI0pOB’ s Ta Xap4uyBaHHs) cepejl na- HocTi mepebiry CXIT MJI Bim HasBHOCTI

LIEHTIB 13 HOPMaJIBHOI MAacO0 Tijla po3- HIT rpynu xBopux OyJii paHI0Mi30BaHi 3a

noBcrokeHicTe CXIT MJI ctaHOBUTBH 10 BIKOM, CTyIeHeM OkupiHHsa. CepenHiid Bik

16 % Bunakis [3], y XBOPUX 3 OKUPIHHIM — naiieHTiB ckiaB (53,8+3,34) pokwu.

10 76 % [4]. CXTI M/l mae TicHu# maTore- Hiarano3 CXIT M/] BcTaHOBITFOBAIH 3T1]1-

HETUYHUH 3B 30K 13 OKUPIHHAM, [HCYIII- HO 3 yHI()IKOBAaHUM KIIHIYHHM MPOTOKO-

HoPesuctentHictio (IP), aprepianbHoOIO Ti- JI0M, 3aTBeppKeHUM HakazoM MO3 Ykpai-

MEePTEH31E€I0 Ta AUCIiniaeMiero [5], Tomy Hu Ne 826 Big 06.11.2014 (HeankoronpHa

pO3IMIsAa€ThCs K TNeYiHKoBa MaHidecra- JKHpPOBa XBOpOOa IMEUiHKH), 3a HASIBHOCTI

uigs Merabomniunoro Cunapomy (MC) [6]. KpUTEPIiB BUKITIOUEHHS XPOHIYHOTO TU(Y3-

CXII MJI — me muHAMIYHUN CTaH, SKUN HOTO 3aXBOPIOBaHHS MEYIHKU BIPYyCHOTO,

MOJKE perpecyBaTH JI0 130JIbOBaHOTO CTea- CMaJIKOBOT'0, aBTOIMYHHOT'O Y MEIMKAMEH-

TO3Yy 3 BITHOCHO CTaJIMM PiBHEM aKTHBHO- TO3HOTO T'eHEe3Y SIK MPUYHHU [IUTOIITHYHO-

cTi 200 CIIPUYMHUTH Mporpecyrounii ¢iod- ro, XOJIECTATUYHOTO CHHJIPOMIB, a TaKOX

pO3, 110 MPU3BOJIUTH 10 LIUPO3Y MEUIHKH pesynbratiB YasTpaConolpadii (YCI)

(F4 cragis ¢ibposy) [7]. ¥V 25 % xBopux 00CTEeXXEHHS 13 3CYBHOXBHIBLOBOIO €71aCTO-

Ha CXII M/I posBuBaerscs Crearol'ena- rpagiero. s BUABIEHHS CTeaTO3y rema-

tuT (CI), cepen sikux y 25 % dopmyerhes TOIIMTIB Ta OI[IHKH MOTO CTYIEHIO BUKOPHU-

UPO3 MeuiHKy [8]. croByBasIn creatotect (Jlabopatopist «Ci-
Ha croronHi He BCTaHOBIIEHI aTOT€HE- HEeBO», YKkpaiHa). CTymeHi cTeatro3y oili-

TUYHI MeXaHi3MH B3aeMoo0TshkeHHs CXIT HIOBAJIUCh HACTYITHUM YHHOM:
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S0 — crearo3 BiacyTHii (<5 %);

S1 — nerkwuii (ayie KIIHIYHO 3HAYYIIIHAN)
creatos (5-33 %);

S2, S3 — cepenHiii Ta BaXXKUH CTEATO3
(34-100 %).

Hiarnoctuky Ta nikyBanHs HII 3miiic-
HIOBAJIM 3TiHO 3 peKOMEHJamisiMu Anar-
TOBAHOI KJIIHIYHOI HACTaHOBH, 3aCHOBAHOL
Ha nokaszax «HerocnitanpbHa MHEBMOHIS
y IOPOCIUX OCi0: €TI0oJorisi, MaTOTreHes,
kiacugikaris, AlarHOCTUKA, aHTUMIKPOO-
Ha Teparis Ta npodinakTukay, 2019.

[Ipu HanXOKEHH] XBOPHX y CTallloHap
BU3HAYaJIM (PYHKIIOHAJIBHUN CTaH Teyi-
HKH 33 3araJlbHONPUHHATHM TEPesiKoM
aKTUBHOCT1 (PepMEHTIB, MapKepiB MIrMEH-
THOTO Ta a30THUCTOTO OOMiHY, MPOTETHO-
rpaMy, JiMiiorpamMu, oOuucieHHs Koedi-
nienty ne Pirica (BimHommeHHs piBHA Ac-
napratAminoTpancdepasu (AcAT) no pi-
BHS AnaniHAMiHoTpancdepaszu (AnAT),
SIKAW JIOIUJIBHO PO3PaxoByBaTH B pasi Iie-
PEBHILICHHS PIBHS TpaHCaMiHa3 HE MEHIIE
HDK y II'ATh pa3iB). [jisi BUBHAYCHHSI CTPY-
KTYPHUX 3MIH MapeHXIMUA NEYIHKA TIPOBO-
o YCI mocnimkeHHsa. 3 METO KUIbKI-
CHOI OILIIHKH 3MIH €XOI'€HHOCTI [IEYIHKH BU-
KOPHUCTAIM METOJI €XOJCHCUTOMETII 13 00-
yucneHHsM ['ematoPenansHoro IHaekcy
(I'PT) (Webb M. et al., 2009). ExonencuTo-
METpPil0 TMEYIHKH MPOBOAMIM HATIIE Ha
anmapari Ultima PA («Pagmup» IT AT
H/IIPB, XapkiB, YkpaiHa) i3 BUKOPHUCTaH-
HSM KOHBEKCHOT'O JaTyuka (4actora 3-5
MI 1) 3 moganbmo MuppPoOBOO TicTOrpa-
¢bignor 00podkoro YCI'-300paxkens. ['PI
po3paxoByBanu 3a (popmyrnoo (Webb M.
et al., 2009):

I'PI = MLE/MKE (1),
ne MLE — mean liver echogenicity (ce-
pEIHS €XOTeHHICTh MEeUIHKH);
MKE - mean kidney echogenicity
(cepenHst €XOTE€HHICTh HUPOK).
YciM XBOpUM MPOBOJMIIN aHTPOIIOMET-
pito 3 BU3HaueHHsAM [Haexkcy Macu Tina
(IMT), O6Bony Tamii (OT), O6Bomy Creron

(OC) Ta iX CHIBBIIHOIICHHS: 1HACKCY Ta-
JIist/cTerHa:

ITC=0T/OC (2).

CraTUCTUYHUN aHali3 OTPUMaHUX pe-
3yJIBTATIB MPOBOWIIH BiITOBITHO IO BUILY
MIPOBEACHOTO JOCTI/PKEHHS Ta THITIB YHC-
JOBUX JAHMX, AK1 Oynu oTpumani. Hop-
MaJIbHICTh PO3MOALTY IEPEBIPSIIH 32 I0TO-
mororo TecTiB Jlumedopca, Hlanipo-Yinka
Ta METOJIOM MpPsMOi Bi3yaldbHOI OI[IHKU
ricrorpaM po3MoJily BJIACHUX 3HAYEHb.
KinbkicHi MOKa3HUKH, SIKI MaJld HOpMaJib-
HUH pO3MOJILI, IPEACTABIICH] Y BUTJIAII Cce-
peane (M) £ crangapTHe BiaXuieHHS (S).
[Tpu HenmapaMeTpHUYHOMY PO3MOJALIL JaHi
npeJcTaBieHl y BUIIIsiAlI Meaianu (Me) sik
MipH TIOJIOKEHHS, BepXHBOTO (Q75) 1 HUXK-
HbOTO KBapTWIiB (Q25) y SIKOCTI MipH po3-
citoBaHHs. J[MCKpETHI BETMYUHU MTPE/ICTaB-
JIeH1 Y BUTJISI1 @OCOTIOTHUX Ta BIIHOCHUX
4acTOT (IMPOLIEHT CIIOCTEPEkKEHb JI0 3arajb-
HOT KIJIBKOCTI oOcTexennx). st mopis-
HSIHB JIaHUX, K1 MaJIl HOpMaJbHUNA Xapak-
TEp pO3MOJlly, BUKOPHUCTOBYBAJIM Mapa-
METPUYHI TECTH 3 OI[IHKOIO t-KpHUTEpito
CreronierTa, F-kputepito dimepa. Y Bunanu-
Ky HEHOpPMAJIbHOI'O PO3MOJLTY, BUKOPHC-
TOBYBQJIM: MEJIaHHUN TeCT, PO3PaxyHOK
panroBoro U-kpurepito Manna-YitHi, 11s
MHOXUHHOTO TIOpIBHSHHS — T-KpuTepiit
Binkokcona (y BHMaaKy IOCIIJKEHHS 3a-
JeKHUX Tpyn). [Ins npoBeaeHHs cTaTuc-
THYHOTO Ta rpadivyHOTO aHAJI3y OTpUMa-
HUX Pe3yJbTaTiB BUKOPHUCTOBYBAIHU IPO-
rpamMHi rnaketu Statistica for Windows Bep-
cii 8.0 (Stat Soft inc., CIIIA), Microsoft
Excel 2007 (Microsoft, CIIIA).

Pe3yabTaTn 10caiiKeHHs

Kniniuno y rpyni xBopux Ha CXIT M/],
sIKa PO3BHMHYJIACh Ha TJII OXKUPIHHS, 6€3 Cy-
NyTHHOI MMHEBMOHII, YpaKeHHs MEYiHKU
MNPOSIBIISTIOCS HACTYMTHUMHU KITHIYHUMU
CHUHIpPOMAaMH: aCTEHO-BEreTaTUBHUM
(40,0 %), mucnienicuannm (20,0 %), xomec-
tatuaHuM (15,6 %), abnoMiHanbEHO-00ITHO-
BuM (8,6 %), rematomerainiero (100,0 %),
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cruieHoMmeraniero (11,4 %) ta IleuinkoBo-
Knituanoro Henocrarnictio (ITKH) (20,0 %)
(Tabn. 1). Bonnodac, yacToTa BHHUKHEHHS
naHux cujapoMis 3a ymoB HII y xBopux
Ha CXII Oyna HacTyIHa: aCTEHO-BETeTaTH-
BHMI cuHapoM (100,0 %) BuHUKaB yac-
time y 2,5 pasa, Hix npu CXII 6e3 HII
(p<0,05), mucrericiyHWii BUHUKAB 4YacTi-
e y 4,37 paza (87,5 %) (p<0,05), xonec-
tatuuHuil (54,4 %) BUHUKAB 4YacTilie
y 3,72 paza (p<0,05), yactoTa remaTomera-
mii (100,0 %) cratucTMyHO HE BIAPI3HS-
Jach MK rpynamu nopiBHsHHS (p>0,05),
OJHAK, YacTOTa a0JgOMIHAILHO-00I50BOTO
cuaapomy (75,0 %) mepeBulyBayia TaKy
nipu CXII 6e3 HITy 8,75 paza (p<0,05), ua-
crora creHomMeranii (37,5 %) He Bipori-
JTHO TIEpeBa)kayia 3a yMOBH KOMOPOITHOCTI
3 HIT (p>0,05).

Amnaniz vacrorn Manidecrarii 610Xi-
MigyHux cuapomiB CXII 3a komopOia-
Hocti 3 HII Ta 6e3 HII Bka3ye Ha HasBHICTh

CTaTUCTHYHO 3Hauymoi pizuumi (p<0,05)
MK rpynamu. Tak, yacToTa LUTONI3y Ta
Me3eHeXIMaJIbHO-3aMallbHOTO CUHAPOMIB
npu CXII ta HII nepeBuiyBana 4actoTy
ix BunukaeHHs npu CXIT 6e3 HIT Bigmo-
BimHO ¥y 2,19 Ta 2,33 paza (p<0,05), gac-
TOTa XOJIECTATUIHOTO CUHJIPOMY Y XBOPHX
Ha CXII ta HII nepeBumyBana nokasHuk
y xBopux Ha CXII 6e3 HII y 3,94 paza
(p<0,05), a mposiBU MEYiHKOBO-KIITUHHOI
HEJI0OCTATHOCTI criocTepiranucs y 2,97 paza
yacrinre (p<0,05) (mab6an. 1).

AHaii3 HeopraHocneuudpiyHux 6ioxi-
MIYHHUX MapKepiB MOMIKOKEHHS MEYIHKU
(maba. 2) Bxasye Ha Te, mo CXII 6e3 HIT
CYIIPOBOJ/I)KYBAaBCS aKTUBHUM IIUTOJI30M
rernaToLUTIB: BCTAHOBJIEHO IT1IBUIIIEHHS aK-
tuBHOCTI ACAT y 2,0 paza ta AnAT —y 2,9
pasa (p<0,05), Bogaouac, npu CXII i3 HIIT
akTuBHICTh ACAT — mepeBuIIMIA MOKa3-
HUK y [Ipaktuaro 3poposux Oci6 (I130)
y 3,0 Ta AnAT -y 3,8 paza (p<0,05).

Tabauysa 1. Yacmoma UHUKHEHHS KATHIYHUX MA OIOXIMIYHUX CUHOPOMIE
CmMeamomuyHoi Xx60poou NevinKu, acoyitiosanoi 3 MemaoboniuHow OUCHYHKYIET,
HA MJli OXCUPIHHSAL 3A1€)CHO 8I0 HASBHOCI KOMOPOIOHOI NHe8MOHIT cepedHboi msdickocmi (n, %)

I'pyru 06CcTeREHNX XBOPUX OR

CunapomMu CXII i3 HIT, n=32 | CXII, n=35

Aoc. % Aoc. % OR 95 % Il
AcTeHOo-BereTaTHBHUIN 32 100,0 14 40,0 | 2,50* 1,13-5,51
Jucnencuunmii 28 87,5 7 20,0 | 4,37* | 1,67-11,39
XonecTaTHIHHUI 17 54,4 5 15,6 | 3,72* | 1,23-11,24
AO0MiIHATBEHO-00IL0BUIH 24 75,0 3 8,6 8,75*% | 2,40-31,86
I'ematomeraiis 32 100,0 | 35 100,0 1,0 0,51-1,97
CruteHoMeramis 12 37,5 4 11,4 3,28 0,96-11,21
HuTomis 32 100,0 16 45,7 | 2,19* 1,02-4,72
Xonecras 0/x 18 56,3 5 15,6 | 3,94* | 1,31-11,84
MesenxiMaabHe 3amajaeHHs 32 100,0 15 52,5 | 2,33* 1,07-5,08
I[TKH 19 59.4 7 20,0 | 2,97* 1,10-7,99

IMpumitku: CXII — creatoTnuHa XBOpoOa MEUiHKHU;

HII — HerocmiTaapHa MTHEBMOHIS;

Xonecras 0/x — xonecTa3 010XIMIYHO;

IIKH — me4iHKOBO-KJIITHHHA HETOCTATHICTE;

* — PI3HUII CTaTUCTHYHO BIPOT'iIHA y MOPIBHAHHI 3 HOKa3HUKOM y rpymi xBopux Ha CXIT 13 HIT
(p<0,05).
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Tabnuys 2. BioximiuHi NOKA3HUKU MAPKePi8 NOUWKOONCEeHHsL NeUiHKU
ma it PYHKYIOHAIbHO20 CMAHY Y X80PUX HA CIMeamomuity X60po0y nevinku
ma 1130 3anescno 6i0 HaseHoCmi HE20CNIMANbHOI NHEEMOHIT

Iloxa3uuku, 1130, CXIT i3 HII, CXII,
OJIMHUII BUMIPIOBAHHS n=25 n=32 n=35
binipy06in 3araibHUNA, MKMOJITB/JT 19,20+£1,15 | 45,27+2,23*% | 33,10+£2,29%/**
binipy6iH KOH 10roBaHUN, MKMOJIB/JI 4,51+0,27 17,87+1,25% 9,54+1,30%*/**
binipy0iH HEKOH FOrOBaHUH, MKMOJIB/JT 14,69+0,43 | 27,40+1,37* 23,56+1,25%
AcAT, on/n 25,33+1,53 | 78,25+1,47* | 51,63£1,23%/**
AnAT, on/n 22,71£1,48 | 85,44+2,53* | 67,1242, 31%/**
Koedoirmient e Pitica 1,11£0,01 0,92+ 0,01* 0,774 0,01%/**
ITT, oxn./n 34524527 | 132,775£7,17* | 103,63+5,88%*/**
JID, on./n 58,52+4,36 | 108,53+5,39* | 72,15+4,46%/**
Tumonosa npo0a, y.o. 2,504+ 0,17 6,27 +0,17* 3,9740,23%*/**
3aranpHui O1JTOK, I/71 75,53+4,35 | 54,38+2,42%* 65,2242,31**
Ans0OyMmiH, /1 43,22+2.65 | 29,38+1,34* 37,51£1,45%*

[Tpumitkwu:

I130 — npakTU4IHO 310pPOB1 OCOOH;
CXII — creatoTnuHa XBOopoOa MEeYiHKHU;
HII — HerocmiTaabHa MHEBMOHIS;
AcAT — acnaprataminorpancedpasa;
AnAT — ananinamiHoTpaHcedpasa;
I'TT — ramma-rmyramiaTpancdepasa;
JI® — nyxna docdarasa;

* — pI3HMIIA BipoTiiHa y MOPiBHAHHI 3 Toka3HuKOM y 1130 (p<0,05);
** _ pi3HHI BiporigHa y MOPiBHIHHI 3 mokasHuKoM y xBopux Ha CXIT i3 HIT (p<0,05).

KoedimienT ae Pitica (ma6n. 2) nepeby-
BaB y Mexax 3HWKeHHs y 1,2—1,4 pa3za
y nopiBHsHHI 3 [130 (p<0,05), mo Bkazye
Ha CXII, skuii 3amexas Big HassBHOCTI HIIT
(p<0,05). Y xBopux Ha CXII 6e3 HII 3ape-
€CTpOBaHa 1CTOTHA TinepouTipyOiHeMis, 10
MepPEeBUIIyBaJIa BMICT y KPOBI 3arajbHOr0
61mipy6iny y 130 B 1,7 paza (p<0,05).
ITpu 1bOMy BMICT KOH IOTOBaHOro O11ipy-
O0iHy mepeBullyBaB HopMmy y 2,1 pasa
(p<0,05), HexoH toroBaHoro OLTIpyOiHY —
y 1,6 pa3za (p<0,05). 3a massaocti HII npu
CXII noka3HUKHU 3arajgbHOTO, IPSIMOro Ta
HEeNnpsAMOro 611ipyOiHy MepeBUIIYBaIH MO-
ka3Huk y I130 BinnosinHo y 2,4 pa3a, 3,9
pasa Ta 1,9 paza BinnosigHo (p<0,05), ox-
HaK BIPI3HSUIMCA BiJ MOKa3HUKA y TPyIi
xBopux Ha CXII nuiie BiTHOCHO BMICTY
3arajbHOTO Ta MpsiMoro 61tipyoiny (p<0,05)

3MiHM BHIl€3a3HAUYEHUX IMOKA3HUKIB BKa-
3y10Th Ha opMyBaHHs y xBopux Ha CXII
MUTONITUYHOTO CHUHAPOMY M’ SIKOI aKTHB-
HocTi, a mpu CXII 13 HII — cTreaTorenarury
MOMIPHOT aKTUBHOCTI.

AHaiz 610XiIMIYHUX MapKepiB XoJecTa-
3y BKa3ye Ha Te, 110 akTuBHICcTh JID Oyina
nigBumieHow y xsopux Ha CXIT —y 1,2
pa3za, a Ha CXII 13 HIT — y 1,9 pa3a (p<
<0,05). Axtusnicts ['TT Oyna nigBuiieHa
npu CXII ta CXII Ta HIT —y 3,0 pa3a ta
3,8 paza BignoBigHo (p<0,05). Takum um-
HOM, KJIIHI4H1 IposiBU XonecTta3y npu CXI1
HiATBEPKYBaIKCS O10XIMIYHUMU MapKe-
pamMu — MiJBUIIEHO0 aKTUBHICTIO MPHUCTIH-
koBuX (epmenTiB JI® Ta I'TT, a Takox
npsiMolo rinepOinipy6iHeMito, sika Oyia
BuIow 3a HasBHocTi HII — y 3,9 paza
npotu 2,1 pasa (p<0,05) (maban. 2).
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VY xBopux 000X rpyn OyB BCTaHOBIIE-
HUW CHHAPOM ME3E€HXIMaJIbHOTO 3ara-
JIEHHS, OJHAK MaKCHMallbHi HOro mpo-
SBU OyJIM 3apE€eCTPOBaHI y TPy XBOPUX
na CXII i3 HII. Tak, moka3HUK THMOJIOBOL
npobu npu CXII ta CXII 13 HIT nepesu-
mwmB piBens y [130 BinnosinHo y 1,6 pasza
Ta 2,5 paza BianosigHo (p<0,05) i3 HasB-
HICTIO BIPOT1IHOT PI3HUII MK T'pyHaMu
(p<0,05) (mabn. 2).

Hesnauny TeHaeHIIi0 10 3HIKEHHS O1-
JIOKCUHTE3yBaJIbHOT (DYHKIIIT TIEUIHKH CTIO-
crepiranu y xBopux Ha CXII (3HM>KeHHS
BMICTY 3arajbHOTrOo Ouka —y 1,2 pasa, ajb-
OyMmiHiB kKpoBi — y 1,2 pasza) (p>0,05).
V¥ xBopux Ha CXII i3 HII BcTaHOBNEHO iC-
TOTHIIIIE€ 3HWKEHHS BMICTY B KPOBI1 3arajib-
HOTO OUKa Ta ankOyMiHIB — y 1,4 pa3a Ta
1,5 pasa Biamosiano (p<0,05) (ma6bn. 2).

VYapTpa3ByKoBe AOCTIHKCHHS TEYIHKH
oOctexxeHux xBopux Ha CXII o6ox rpyn
BHUSBUJIO BIPOTiIHUM CTYITIHb Te€laToMera-
mii (y 100,0 % xBopux), cepeHbO3epHUC-
Ty TpaHcOopMallifo CTPYKTYPH Ta HEOIHO-
pimHe YHIUIBbHEHHS («CTPOKATICThY, TiIle-
PEXOTeHHICTh) MApEHXIMU MEeUYiHKH 13 10p-
3aJIbHUM 3TacaHHsAM YJIbTpacoHorpadiuyHo-
r0 CHTHAJy BHACIHIJOK ii Tu(y3HOI )KUPO-
BOi iH(}IBTpalii, a TAKOXX ICTOTHUH CTYy-
MiHb PO3BUTKY CcTeaTo3y meuiHku. Exo-
CTPYKTypa MediHKH Oylia MopylIeHOIo
B YCIX XBOPHX 13 IEpeBakaHHAM TU(PY3HOT

HEOJTHOPITHOCTI 000X YacTOK IMEYiHKHU
(maban. 3).

CryniHb remaroMeranii Ieno BiApi3Hs-
Bcs y rpynax. Tak, po3mip mpaBoi Ta JiBoi
yacTok nevinku y xBopux Ha CXII mepe-
BummB po3mipu y I130 y 1,5 paza ta 1,4
pasa BignosimgHo (p<0,05). 3a HasBHOCTI
HII BcTaHOBNIEHO BUIIMI CTYIIHB renaTo-
Meraiii — BiAMOBIIHO 30UIbIICHHS PO3Mi-
piB mpaBoi Ta jaiBoi yacTtok y 1,6 pasa
(p<0,05) 13 HasBHICTIO BIPOT1JHOI PI3HUII
y rpynax nopiBasHHS (p<0,05).

Takoxx OyJl0 BCTaHOBJIEHO XapaKTEpHi
VYCI'-3MiHM TenaTo-peHaIbHOTO 1HICKCY,
axuit 3a ymoB CXII ta CXII 13 HII nepe-
BUIIyBaB noka3Huk y [130 BianmoBinHO
y 2,1 paza Ta 1,6 paza (p<0,05), mo cBia-
YUTH TPO BUIIUKA CTYIIHB CTEATO3y Tera-
TOIUTIB 3a KoMopOigHocTi 3 HIL

Kpim 36inbmenns nediaku, y 11,4 %
xBopux Ha CXII Ta y 37,5 % xBopux i3
CXITI 13 HII BusiBIeHO MOMIpHY CIJIEHOME-
ramito (p<0,05).

OOcTeXeHHSI XBOPUX ILISIXOM 1HTEr-
panpHOTO Steato-TecTy moka3ajao HacTyIH1
pesynbTatu (mabn. 4). Y xsopux Ha CXII
0e3 KOMOPO1THOT TTaToJIOT1i OYJI0 BCTAaHOB-
aeHo S1 ctyminb creatosy neuinku y 57,1 %
narfieHTiB, oxHak, mpu CXII i3 HIT BcTanos-
neHo y 2,3 pa3za MeHie BumajakiB S1 cry-
nens CIT (p<0,05). S2 cryminp CII mpu
CXII i3 HII 3yctpiuaBcs 3 4acTOTOO, BH-
mot B 1,6 pasa y mopiBHsHHI 3 CXII
(p<0,05), a S3 cryninup CII mpu CXIT i3 HIT
nepeBunryBas yactoty npu CXII y 2,0
paza (p<0,05).

Tabnuys 3. Pesynomamu yiompacoroepagiyno2o 00CiodicenHs nevinKu X60pux
Ha cmeamo2enamum 3a1elHCHO 810 HAIBHOCMI KOMOPOIOHOI HecocnimanbHoi nHeeMoHii, (M+m)

IToka3HuK, OMUHMII BUMIPIOBAHHS I130, n=25 | CXII i3 HII, n=32 CXII, n=35
Po3Mip npaBoi 4acTKu MEeYiHKU, MM 112,1+2.4 178,2+2,3* 167,942, 5%/**
Po3mip 51iBOi yacTKM MEYiHKH, MM 74,7+1,3 116,5+1,6* 106,8+1,5%/**
['emaropeHanbHMI 1HIEKC, Y.0. 1,15+0,07 2,47+0,01* 1,82+0,02%/**

[TpumiTku:

I130 — npakTU4YHO 340pOBi 0COOH;
CXII — crearoTruHa XBopoOa Me4iHKH;
HII — HerocmiTaapHa THEBMOHIS;

* — pi3HHULA BipOriJHa y MOpiBHAHHI 3 mokazHukoM y 130 (p<0,05);
** — pi3HHIIA BIpOriiHA Y MOPIBHIHHI 3 MoKa3HUKOM Yy xBopux Ha CXII i3 HIT (p<0,05).
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Tabnuys 4. Po3nodin obcmedceHux X6opux Ha cmeamo2enamum
3a cmynenem cmeamo3sy neyinku (3a noxazuuxom Steato-mecmy)
3ANEAHCHO 810 HAAGHOCMI KOMOPOIOHOT He20CnimanbHoi nHeemoHnii (n, %)

Cryninb cTearo3y MeviHKu CXIT i3 HII, n=32 CXI1, n=35

S0 0 0
Sl 8/25,0 20/57,1*
S2 13/40,6 9/25,7*
S3 11/34,4 6/17,1*

[TpumiTku:

CXII — crearoTnuHa XBOopoOa MEY1HKH;

HII — HerocniTaibHa THEBMOHIS;

OTtpuMaHi pe3yiabTaTH BKa3ylOTh Ha ic- 1HTOKCHKAIli, ME3eHXIMaIbHO-3aMalbHOr0
TOTHO BHUIIUH CTYIMiHb CTEATO3y MEUIHKH CUHAPOMY, OCKUIBKM HU3bKOIHTCHCHUBHE
npu CXII 3a koMopOiTHOCTI 13 HEroCIi- 3anasieHHst pu CI' OTTOBHIOETHCS IIUTOKI-
TaJIbHOIO THEBMOHI€10. MakcuManbamii S3 HOBUM IITOPMOM Ta 1H(UIBTpAIIi€lO JieTe-
cryminb CII nepeBakaB npu CXII 3a ko- HEBOI TKAaHUHHM MTOJIIMOP(HOSIIEPHUMU JICH-
MopOianocTi 3 HIL. KOIIUTaMHu Ta (pOpMyBaHHSM pPO3JOroi ai-

OO0rosopeHHs pe3yJbTaTiB JISTHKY 3amajieHHsl Ta MiJABUIICHOI ITUPKY-

Kiiniuamii mepedir crearorenaTuTy mMe- TSI MpOo3anajbHUX areHTIB Y CHCTEMHO-
TaboOJMIYHOT €Tioorii 3a KOMOpPOiaHOCTI My KpoBooOiry [2; 5; 6].

3 IHEBMOHIEIO0 XapaKTePU3YEThCA BHILOIO 3poCcTaHHA YacTOTH JAMCIIENCli 3a KO-
YaCTOTOIO Ta IHTEHCHUBHICTIO KJIIHIYHUX Ta mop6imuocTi 3 HIT mpu CXII mosxHa mosic-
oioximMiuaux cunapomiB CI'. Boruumie 3a- HUTH ITiIBUIIIEHUM HaBaHTAKEHHIM Ha IIe-
MaJieHHs Yy JIeTeHAX (POPMY€E BUCOKUU CTY- YiHKY BHACIIJIOK €HAOTOKCUKO3Y Ta IHTEH-
MiHb CHUHJAPOMY €HJIOT€HHOI 1HTOKCHKAIIi CUBHOTO OKCHIATUBHOIO CTpecy. BHacii-
13 HaIXOHKEHHAM BEJIMKOI KIJIBKOCTI TOK- JIOK IIOT'O MOPYIIYETHCS PYHKITIOHATBHUI
CUHIB, MPO3aMaJIbHUX IUTOKIHIB, MEIiaTo- CTaH TIEYIHKU 13 cekperii oBYi, Gopmy-
piB 3amajieHHs Yy CUCTEeMHHUN KpOBOOOIT, €THCSI TIATOJIOTIUHA 32 CKJIAJIOM KOBHY, SKa
CHpUS€ PO3BUTKY META0OJIIYHOTO aIUio- HE MICTUTh JOCTAaTHBOI KIJIbKOCT1 JKOBYHHX
3y. OcHOBHEe MeTa0oJiYHe HaBaHTAKEHHS KUCJIOT, 10 OepyTh y4acTh y TPaBJICHHI,
II0JI0 3HEIMIKO/KEHHSI €HJ0-, €K30TOKCH- aKTUBALlll TPOTEONITUYHUX Ta JIMOMITHY-
HIB B Opraizmi 3a0e3neuye nediHka. 3a HUX (EpMEHTIB MiAUUTYHKOBOI 3aJ1031. AO-
HasiBHOCTI CXII Ha T OXHUPIHHA YIIKOA- JOMIHAITbHO-00JTLOBUIT CHHIPOM HHU3bKOI
’KEHa Me4iHKa Ma€e OOMEKEHY MOXIIUBICTh iHTeHcuBHOCTI npu CXII mporikae y Bu-
LI0J0 3HEMIKOIKEHHS TOKCUYHUX MeTabo- sl AuckoMdopTy y mpasiii miapedepHiit
JITIB, €HJOTOKCHHIB OaKTepiid, MPOAYKTIB JUISHII Ta emiracTpii, 110 3yMOBJIEHO Te-
ix MeTabomi3My, 10JaTKOBO NiepeOyBae mij MaTOMETANIEI0 13 PO3TATHEHHSM Ta HaIpPy-
BIUIMBOM aHTHOAKTEepiaJbHUX 3aC00IB, MPH- KeHHsIM [ J1icCOHOBOT Karicyinu, sika MiCTHTh
3HAa4YeHUX 3aJyId JikBiganii 30ynauka HII, 601b0B1 perientopu. Boanovac, cy6rmiespa-
OUTBIIICT 3 SKUX MAIOTh T'€aTOTOKCUYHI JIbHE PO3MIIIEHHS THEBMOHIYHOTO BOTHUIIA
BIIACTHBOCTI. TakuM YMHOM, 32 KOMOpPOia- y TaKuX XBOPUX MOXKE CHPUSTH PO3BUTKY
Hocti CXII 13 HII 3pocrae iHTEHCUBHICTh 00JILOBOTO CHHAPOMY, ILIO ipajiifo€ B MPaBy
ACTEHO-BEreTaTUBHOTO CHHJAPOMY, SIKUU MOJIOBUHY >KMBOTA 1 T ICHITFOE TTPOSIBH 2010~
€ B1JJ0OpaXeHHSIM CUHAPOMY €HJIOT€HHOI MiHaJIbHO-00J1bOBOTO CUHIpOMY [1; 5].
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PesynbraTi HAmIOro MOCITIJHKEHHS TO-
Ka3aJjy 30UIbIIEHHS CTYIEHs TernaToMera-
mii (3a po3MipaMu MpaBoi Ta JIiBOi YacTOK
nedinkn) y xsopux Ha CXII 3a komopOin-
Hocti 3 HII, 1m0 MOoXXHA MOSICHUTH 301/1b-
IIEHHS KIUTBKOCTI aKTUBHHUX ITHUPKYJIIOIO-
YHX JICHKOITUTIB, JTIM(OIHUTIB, SKi, KPiM 3a-
MaJTHHOTO BOTHUIIA B JICTEHSIX TaKOX ITiJI-
CWJIEHO HAaJXOJATh JI0 MapeHXIMU NEUIHKU
1 YIIKOJDKYIOTh CTEATOTUYHO 3MIHEHI rerna-
TOLUTH, POPMYIOTH HEKPO3H T€IaTOLNTIB,
CTIPUSIOYN 3POCTAHHIO CHHIPOMY ITUTOJIi-
3y, Me3eHxIManbHOTO 3ananeHHs ta [1KH,
CIPHUSAIOTh AKTHBAI[l CIOIYYHOI TKaHUHU
13 GopmyBaHHIM (PiOpO3y MEUiHKU, IEepe-
TUCKAHHSM CHHYCOIJIB, PO3BUTKY TOYaT-
KOBOT MTOpPTabHOI rinepren3ii. Boruuiesi
3ananbH1 iHQUIbTpaTH Ta (10PO3HI CENTH Y
MEYIHKOBIHM MapeHXiMi CTUCKAIOTh BHYTpI-
ITHBOTIEYIHKOB1 KOBYHI MPOTOKH 1 CIIPHUS-
10T (DOPMYBAHHIO CHHAPOMY XOJIECTa3y,
SKAWA TaKOXX MOXe OyTH I1HIIiHOBaHUN
BTPATOIO TOJIFOCHOCTI T€NaTOIMTIB 13 Ta-
TOJIOTTYHUM TPAHCIOPTYBAHHSAM >KOBYHOI
MIIIEJIA 3aMiCTh XOJAHTIOMSIPHOTO — Ha CH-
HYCOITaJIbHUMA OIK TemaTonuTa i3 moTpar-
JISHHSIM YCBOTO CKJIaJy KOBYHOI MIIEIH
B CHCTeMHHI KpoBooOir. Ciia Takox 3a-
3HAYUTH, 10 OLTBIIICTh aHTHO10THKIB, pe-
KOMEHIOBAHUX Y SIKOCTI EMITIpUYHOI Tepa-
mii HII, MOXyTh BUKIUKATH SK CHHIPOM
LU TOJII3Yy TeNaTOMUTIB 3a PI3HUMHU MeXa-
Hi3MaMH Jii, TaK i CHHIPOM X0JIeCTa3y, 1Mo-
CWJIIOIOYM IHTCHCHBHICTh KJIIHIYHOI Kap-
tiuau CXII [2; 3].

Komop0Oiguuii nepedir CXII i3 HII xa-
pPaKTEepU3y€eThCS BHIUM CTYIIEHEM CTea-
to3y mneuinku (p<0,05). [/lane sBume 3a
ymoB HII MO)XHa MOSCHUTH 3pOCTaHHAM
T1KH i BIinBoM eHI0reHHOI IHTOKCHKA-
1ii, 3amaneHHs, BIUIMBY aHTUOIOTHKIB TO-
110 13 3pDOCTaHHAM CTYIEHs (PyHKIIOHANb-
HO{ HEZIOCTaTHOCTI MITOXOHAPiii, 30Kpema,
raJIbMyBaHHSM [3-OKMCHEHHSI )KUPHUX KHC-
JOT B remaToluTax i3 iX JCMOHYBaHHSIM
y BUTTISA1 HEUTPAIBHOTO KUY (BEITHKO-

abo npiOHOKpAIUIMHHUN CTeaTo3 TrenarTo-
UTIB). 3a3HAYEHUM TIpOIecaM, HMOBIPHO,
CHpUsi€ 3pOCTaHHS CTYIIEHS 1HCYJIIHOPE3H-
CTETHOCTI, 3yMOBJICHE 1HTOKCUKAI[IHHUMU
Ta MPOOKCHIAHTHUMH BILTUBAMH KOMOD-
01HO1 TTHEBMOHIi, MO MIATBEPIKYETHCS
HAIIAMHU JTOCTIPKEHHSMH Ta HU3KOKO JIiTe-
parypHux pkepen [1-4].

BucHoBku

1. Kinniniunmii nepedir cTeaToTUYHOI XBO-
pobu TMeuiHKH, acolliioBaHOi 3 MeTaboJIiy-
HOIO TUC(YHKITIEO, 32 KOMOPO1THOCTI 3 0XKH-
PIHHSIM Ta HErOCHITaIbHOIO MHEBMOHIEIO
CEPeHBOT BAKKOCTI XapaKTePU3YEThCS BH-
100 YaCTOTOIO Ta IHTEHCUBHICTIO KJIIHIY-
HUX CUHJIPOMIB y TOPIBHSHHI 3 XBOPHUMU
Ha CXII 6e3 HII: acreno-BereraTUBHOTO —
y 2,1 pa3a, qucnencuunoro — y 4,4 pasa,
aboMiHaTbHO-0010BOTO — Y 8,8 pasa, xo-
nectatuaHoro — 3,7 pasza (p<0,05).

2. IlepeOir cTeaTorenaTuTty 3a KOMOp-
oigHOCTI 3 oxupiHHAM Ta HII xapakrepu-
3y€THCS BUIOIO YaCTOTOI 010XIMIYHUX
CHHIPOMIB Yy TIOPIBHSHHI 3 XBOPHUMH Ha
CXII 6e3 HIT: nuuronizy — y 2,2 pa3za, me-
3eHXIMAJIBHOTO 3amajeHHs — y 2,3 pasw,
xoJiectazy — B 3,9 paza, Ie4iHKOBOKJIITHH-
HOT HEeJoCcTaTHOCTI — B 2,9 pa3a, Ta ix iH-
teHcuBHicTIO (p<0,05).

3. KomopGigauii nepedir CXII 13 HII
XapaKTepU3y€eThCs BUILUM CTyTICHEM CTea-
TO3y TMEUYiHKH (TenaTopeHaIbHUN 1HIEKC
oinbire B 1,4 pa3a) y mOpiBHSAHHI 3 TPYTIOI0
xBopux Ha CXII (p<0,05). YacToTa Bumau-
KiB S3 CcTymneHs cTearo3y MeviHKU IepeBa-
xaB npu CXII 3a komopOignocti 3 HII
y 2,0 paza (p<0,05) y nopiBHSHHI 3 130J1b0-
BaHUM nepebirom CXII.

[TepcriekTHBY MOJANBIIOTO TOCIIHKECH-
HSl y JaHOMY HampsMKy OyJie BUBUECHHS
MaTOTEHETHYHUX MEXaHi3MiB B3aEMOOOTS-
JKEHHSI CTEaTOTUYHOI XBOPOOH MEYIHKHU Ta
HEroCMiTaIbHOI MTHEBMOHIT 32 1X KOMOp-
01]1HOCTI.

KonduikT inTepeciB BiCyTHIH.
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Khukhlina O.S., Rachynska 1.V., Mandryk O.Ye., Tkach Ye.P.

PECULIARITIES OF THE CLINICAL COURSE OF METABOLIC DYSFUNC-
TION-ASSOCIATED STEATOTIC LIVER DISEASE IN COMORBIDITY WITH
COMMUNITY-ACQUIRED PNEUMONIA OF MEDIUM SEVERITY

The comorbidity of Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD)
and Community-Acquired Pneumonia (CAP) is an important issue in modern medicine due to
the wide spread of diseases among the population. MASLD is a dynamic condition that can
regress to isolated steatosis with a relatively constant level of activity or cause progressive fi-
brosis leading to liver cirrhosis (F4 fibrosis stage). 25% of patients with MASLD develop ste-
atohepatitis, among which 25% develop liver cirrhosis. The aim of the study was to establish
the features of the clinical course of steatotic liver disease in the presence of concomitant com-
munity-acquired pneumonia. 67 patients with MASLD on the background of obesity of the 1st
degree were examined: 32 patients with steatohepatitis, obesity of the 1st degree and CAP of
moderate severity (group 1); 35 patients with steatohepatitis and obesity of the 1st degree (group
2). We established that the clinical course of metabolic dysfunction-associated steatotic liver
disease in comorbidity with obesity and non-hospital pneumonia of moderate severity is char-
acterized by a higher frequency and intensity of clinical syndromes compared to patients with
isolated MASLD: astheno-vegetative by 2.1 times, dyspeptic — 4.4 times, abdominal pain —
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8.8 times, cholestatic — 3.7 times (p<0.05). We observed that in case of the comorbid course of
MASLD and CAP a frequency of biochemical syndromes was higher: cytolysis — 2.2 times,
mesenchymal inflammation — 2.3 times, cholestasis — 3.9 times, hepatocellular insufficiency —
in 2.9 times (p<0.05). During the comorbid course of these two diseases a higher degree of
hepatic steatosis (1.4 times) was observed in comparison with the group of patients with isolated
MASLD (p<0.05). The frequency of cases of S3 degree of hepatic steatosis prevailed in
MASLD in comorbidity with CAP by 2.0 times (p<0.05) in comparison with the isolated course
of MASLD.
Keywords: metabolic syndrome, obesity, hepatic steatosis, biochemical syndromes.
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TexHos0rii MeAUYHOI AIATHOCTHUKH Ta JIKYBAHHSHA

VIK: 612.821:159.9.072

CYYACHI METOJIM AHAJII3Y KOTHITUBHUX ®YHKIIIHA
(orusp iteparypu, yactuHa 1)

Macnosea H.M., Byaunina O./1.

Xapxiscokul HayionanvHull meouuHull ynisepcumem, Xapkis, Ykpaina

VY cydacHiil MeUIMHI NPUAUIAIOTH 0COOIMBY yBary nmpo6eMi KOTHITUBHUX MOPYIIEHb, SKi
€ TIONTMPEHUMU Ta MAIOTh 3HAYHUH BIUIMB HA SAKICTh )KUTTS marienTa. KoraitusHi QyHKIII1 Jit0-
OUHU (TIaM'siTb, MOBA, BUKOHAaBYa (YHKIIisl, aDCTpaKTHE MUCIIEHHS, yBara Ta Bi3yalbHO-TIPOC-
TOPOBI 3110HOCTI) MOB'A3aHI 3 MEBHUMH CTPYKTYpPaMH MO3KY Ta CHEIU(IKOI0 B3aEMOIl IIUX
cTpykTyp. OCTaHHIM YacoMm MpodJeMi JOAEMEHTHUX (JIETKUX Ta MOMIPHUX) KOTHITHBHUX I10-
pYLIEHb TPUILISETbCS Aeail Ollbla yBara IpakKTUYHUX JIKapiB Ta A0CHiTHUKIB. CHEKTp KO-
THITUBHHUX MOPYIIECHb Y JITHHOMY BiIll IIUPIIUI 1 BKIFOYA€E HE JIMIIE AEMEHIII0 Ta XBOPOOy
AnpureiiMepa, a i MEHIII TSAXKKi, TOMIPHI KOTHITUBHI MOPYIIEHHS. JJOCTyHI 1HCTpyMEHTH
OIIIHKH ITUX IMOPYIIEHb BapiIOKOTHCS BiJl TUX, 110 MPU3HAYCHI /I BABYCHHS OJTHOTO HEUPOTICH-
XOJIOTIYHOT0 JIOMEHY, JIO TOBHOT'O HEHPOTICXOJIOTTYHOTO TECTYBaHHS. Y JTAHOMY OTJISIII ITPE/I-
CTaBJICHWH aHaJI3 HAUTIOMIUPEHINUX CyYaCHUX METO/IIB BUBYCHHS CTaHy KOTHITUBHUX (DYHK-
i y Aiama3oHi BiJ KJIACHYHUX HEHPOIICUXOJOTIYHUX TECTIB (TECT MaJIlOBaHHS T'OJIMHHHUKA,
tect Jlypis, KopekrypHuii Tect bypnoHa, TeCT Ha 3aBepIICHHS PEUYCHb, IIKATa MIHIMAJIBHOI
OIIIHKA MEHTAJIBLHOTO cTaTycy, MOHpeaabchKa IIKaja OI[iIHKK KOTHITUBHUX (DYHKITIN) 10 OLTBII
CKJIQJIHUX, SIKI BAKOPUCTOBYIOTBCS Y PETPE3CHTATUBHUX Ha HAI[IOHAIBHOMY PiBHI MOITYJISIIIH-
HUX JOCIIKEHHSAX. Y CTaTi 00TOBOPIOIOTHCS TIEPEBArd Ta OOMEXEHHS PI3HUX METOJIUK, 3 Ha-
T0JIOCOM Ha HEOOXITHICTh KOMIIJIEKCHOTO MIIX0My J0 OIIHKM KOTHITUBHHX (YyHKIIIH, 110 He-
o0Xi/HEe Ui MIarHOCTHUKU TSDKKUX Ta JIETKUX KOTHITUBHUX MOPYIIEHb, OLIIHKH MOIIKOIKEHb
MO3KY, BU3HAYEHHS 3/IaTHOCTI MPUIMATH PIIIEHHA Ta TECTYBaHHsS Ha IHTEJIEKTyalbHI MOPY-
IICHHS.
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CyuacHa MeIUIIMHA TPHIILE 0COOIH-
BY yBary npo0ieMi KOTHITUBHHX MOpPY-
IEHb, OCKUIBKH B Mipy 301JIbIIICHHS TPUBA-
JIOCT1 JKUTTS mpobiemMa 30epeKeHHs iHTe-
JEKTyallbHUX (YHKIIIH cTae Bce OLIBII aK-
TyaJlbHOIO. B MDXkHapoaHiii MeauyHid Ji-
TepaTypi Ta BITYM3HIHUX JKypHAJIaX OITy0-
JIIKOBAaHO BEJIMKa KUJILKICTEH CTaTel, mocio-
HUKIB, KJIIHIYHUX pEKOMEHAALIN, IpUCBs-
YEeHHUX JOCIIPKEHHIO, MiATPUMAHHIO Ta
30epe’KeHHs1 KOTHITUBHMX (YHKIIN JIto-
JIVHH.

3a omiHkamMu OaraThox aBTOpiB [1-3]
(dakTopamMu pU3MKY AEMEHIli € cepleBo-
CYIMHHI 3aXBOPIOBAaHHS, A1a0eT Ta Mopy-
HIeHHS OOMIHY TJIIOKO3M, HecTaya (i3ud-
HOI aKTUBHOCTI Ta 3aTSHKHUU CUISTYNI CIIO-
10 JKUTTS, KypiHHS TIOTIOHY Ta BXKHUBaHHS
QJIIKOTOJII0, OKHUPIHHSA Ta HaJMIpHA Bara,
coliajgbHa 13011 Ta HecTada COoiajabHOL
aKTUBHOCTI, XpOHIYHMM CTpec, HecTauda
B)KMBAHHS MOXUBHUX PEUOBUH, KOTHITHB-
HOl CTHUMYJIAIII Ta aKTUBHOI PO3YyMOBOI
ocBiTu. i pakTopu MOXyTh OyTH CKOpE-
TOBaHI 3a JOMOMOTOIO 3JJOPOBOTO CIIOCO0Y
KUTTS Ta MEAUYHOTO BTPYYaHHS, IO JO-
MOMOYKE€ 3HU3UTH PU3UK PO3BUTKY JEMEH-
uii. CyvacHiit MeITuIIMHI TOTPi1OHT HaTiiHI
JaHl TPO CTaH 3/I0pPOB'S Ta aJeKBaTHI 1H-
CTPYMEHTH BHUMIPIOBAaHHS, MOHITOPUHTY
Ta BIJICTEKEHHS PaHHIX 3MiH KOTHITUBHHUX
3M10HOCTEN KOHKPETHUX OCI0 Ta HaceleH-
H 3arajioM. IcHye Ge3J1i4 KOTHITUBHHUX Tec-
TiB, OJJHAK Ha CHLOTOJHIIIHIN J¢Hb HEMA€E
€IUHOI TYMKH TPO T€, AKI 1HCTPYMEHTHU
CJIiJi BUKOPHUCTOBYBAaTH B PI3HUX KJIiHIY-
HUX CUTyalisX. Y Iii cTaTTi MU PO3risaa-
€MO HHU3KY KOTHITUBHUX TECTIB, SIKi BUKO-
PUCTOBYBAJIUCS y PENPE3eHTATHBHUX Ha
HAI[IOHAJILHOMY PiBHI MOMYJISIIIMHUX OC-
JJDKEHHAX cTapiHHs [2; 3].

CyuacHi JOCIHIDKEHHS B Taly3l KOTHi-
TUBHOI HEMPOHAYKU CBiIYATh MPO 3B'SI30K
KOTHITUBHUX 3/110HOCTEH 31 CTPYKTYPHUMHU
Ta (PYHKIIOHAILHUMH OCOOJMBOCTSMHU I'O-
JTOBHOTO MO3KY [4; 5]. Biibiiie Toro, KorHi-
TUBHI QYHKIIT 320€3MeUyI0ThCS Y3I0/DKe-

HOIO pOOOTOI0 TaKMX CTPYKTYpP MO3KY, SIK
KOpa TOJOBHOTO MO3KY, TilTOKaMmIl, TaJja-
Myc, Oa3anbHi TaHTJii, MO30YOK Ta 1HIII.
B3aemonist X CTPYKTYp /J03BOJISIE BHKO-
HYBAaTH PI3HOMAaHITHI KOTHITHBHI 3aBIaH-
Hsl, TaKi SIK MUCJICHHSI, yBara, ram'stb, MO-
Ba, COPUNHATTS Ta NPUIHATTS PILLICHHSL.

KornituBHi ¢yHKuii — HalOLIBII CKIaI-
Hi (YHKIIH roJIOBHOTO MO3KY, 1110 3a0e3-
NEeYyIOTh MPOLEC MI3HAHHS CBITY Ta IijIec-
IPsIMOBaHY B3a€EMOJIIIO 3 HUM. [0 KOTHITH-
BHHUX (YHKI[IM BITHOCSTH 3JaTHICTh ITiJI-
TPUMYBATHU ONTUMAIbHUN PIBEHb MCHUXI1Y-
HOI aKTUBHOCTI (11€ yBara); 34aTHICTb 3ama-
M'TOBYBaTH, 30epiraTu Ta BIATBOPIOBATU
iHpopManio (e mam'saTh); IIECIPsAMO-
BaHa pyXOBa AaKTHBHICTH (ILl€ MPAKCHC),
a TaKO THO3IC — COPUHAHATTSA 1H(OopMaii,
110 HA/IXOIUTH BiJT OPTaHiB MOYYTTiB; MOBA —
1[€ PO3YMIHHS 3BE€PHEHOI'0 MOBJICHHS, T10O-
OysoBa BJIACHOTO MOBIICHHS, YHTaHHS Ta
MACHMO 1, 3BUYAIHO, 3JaTHICTh KEpPyBaTH
CBOEIO TIOBE/IIHKOIO Ta BUKOHYBATH MOCTaB-
JICH1 3aBJAaHHs, 3aiiMaTHCs II3HABAJIbHOIO
JUSUTBHICTIO [6].

3rigao mocmimkens Miller E.K. et al.
(2001), Jung R.E. et al. (2007), Basu R. et
al. (2021), Ohtake M. et al. (2024), korHi-
THBHI QYHKIIIi 00yMOBJIEHI POOOTOIO HEM-
pOHaJIbHUX aHcamOmiB. PiBeHb PO3BUTKY
KOTHITUBHUX 3IIOHOCTENW IIOB'A3aHUil 31
CTPYKTYPHUMH Ta (yHKIIOHATLHUMH BiIl-
MIHHOCTSIMH Y JIaTepajibHil TpedpOHTAITb-
HIA Kopi, MeIiaabHIi (PpOoHTANBHINA KOpi,
3a/IHIM KOPi Ta CEHCOPHUX 00JIACTAX MOTH-
JUYHOI Ta TIM'AHOI KOPH, a TaKOX TyTOIO-
JTIOHUX BOJIOKOH, IO 3'€JHYIOTH IIi 00jac-
Ti. Ile mimkpecnioe, 1m0 B MO3KY HEMae
C(pOKYCOBAHOTO I[€HTPY KOTHITUBHHUX
¢byHKII#, a KOTHITUBHI IPOIIECH TOB'sA3aH1
3 aKTUBHICTIO MEPEXKI, 1110 BKIIIOYA€ B cede
71000Bi Ta TiM'AH1 0671acTi MO3KY. I1pu 1160-
My TIM'SHa KOpa aKTUBY€ThCS IiJ 4ac re-
Hepallii CHMBOJIIB Ta a0CTPaKTHUX MpaBHJI,
y TOH 4Yac sk npepoHTaNbHa KOpa — i
yac NepeBIpKU TiNoTe3, NPUUHATTS pi-
1IeHb, BUOOPY Ta OnokyBanHs it [7-10].
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@yHKIii JT000BUX YaCTOK BKIIOYAIOTH
BUKOHaBYYy (YHKIIIO, yBary, iHiliaIiio,
PO3TralIbMOBYBaHHSI, MOHITOPUHT, MOBJICH-
Hs Ta KOHTPOJb emoniid. Kopa mo6oBux 4a-
CTOK MOB'Si3aHAa 3 IHIIMMHU MiAKIPKOBUMH
o0nacTIMH, y TOMY YUCII CMyTracTUM Ti-
oM, 0a3aTbHUMHU TaHTJIISIMU Ta TaJlaMy-
com. Ili 3B'a3kM Ha3WUBAOTHCS JT0OOBUMU
MIJKOPKOBUMH MepekaMu Ta JIOOOBUMU
MiIKIpKOBUMHU JaHIforamMu. ®dponTanbHi
MIJIKIPKOB1 JIAHITIOTH 30ajaHCOBaH1 3a J10-
MTOMOTOI0 TIPSIMUX Ta HEMPSIMHUX IIISAXIB,
10 CKJIaJal0ThCs 3 HEHpOTpaHCMITEPIB Ta
peuentopiB. [lmacTuyHiCTE KOHTYpY OIO-
Cepe/IKoBaHa BUBLIbHEHHSIM O0(QaMiHy B
CMYTacTOMY TUJII ITICJISI BBEIEHHS XOJIIHEP-
T1YHUX 3ac00IB Ta aroHiCTIB raMMa-aMiHO-
MacJISHOI KHUCJIOTH. barato mociigkeHb
MOKa3aJId, 1110 Y TAIlI€HTIB 3 YPAKCHHIMH,
0OMEKEeHHUMH XBOCTaTHM SAPOM, Tajamy-
coM Ta 0azaJbHUMU TaHTJISMU, CIIOCTEPI-
raroThCsl CUMITOMHU CHUHJIPOMY JI0OOBOI
YacTKH, CIIPUYMHEHOI0 PYWHYBaHHSM JIO-
0oBoro migKopkoBoro KoHTypy [11]. B oc-
HOB1 HEHpPOIAaToNorii 3 TUCPYHKIIE JI0-
OOBHX YaCTOK, JIOOOBOTO ITiIKIPKOBOT'O KOH-
Typy Jexarb xBopoba [lapkincoHa, remen-
1is1, IHCYJIBT Ta 3JIOBXKUBAHHS aJIKOTOJIEM.

KornituBHi ¢yHKIT JTOIMHA BU3HAYA-
IOTh ajalTariiiai MOXKJIUBOCTI JIFOAVHU.
[Ipote marosoriuHi 3mMiHU (HEBpOJaETEHE-
paTHBHI 3aXBOPIOBaHHS, CYIWHHI 3aXBO-
PIOBAaHHS, TPAaBMU F'OJIOBHOT'O MO3KY, 1H(}e-
KIIifHI Ta TOKCUYHI BIUIMBH), III0 BIUIMBA-
I0Th Ha 11 PYHKI(IT, MOXXYTh TIPU3BECTH 10
PO3BUTKY KOTHITUBHUX TMOPYIIEHb, IO
YCKJIATHIOIOTH MPOLIEC aIamnTallii.

KoruiTuBHI nopy1eHHs — 1ie cy0'eKTHB-
He Ta/a00 00'€éKTHBHE MOTIPIICHHS BHUIINUX
MO3KOBHX (PYHKII1i HOPIBHAHO 3 BUX1THUM
BHIIIMM PIBHEM BHACIIIJIOK OPTaHIYHOI Ia-
TOJIOT1i TOJIOBHOTO MO3KY, IO BIUIMBA€E Ha
e(eKTUBHICTh HaBYaHHs, NPodeciiiHoi, mo-
OyToBOIi Ta colianpHOi AisnmpHOCTI [12; 13].

3HayylicTh NpoOJIeMU CKPUHIHTY Me-
TOJIIB JIOCII[)KEHHsI KOTHITUBHUX (DYHKIIIH
MOJISAITA€ Y BEJIMKIN KUTbKOCTI acrekTiB. Le

HepII 3a Bce iHHOBaIliifHa cdepa KOrHITHUB-
HUX HayK, sIKa IOCTIHHO pPO3BHBAETHCS.
Came 3/1iiCHEHHS CKPHHIHTY JI03BOJISIE BU-
SIBUTHU HaO11b1I €()EKTHBHI Ta IEPCIIEKTH-
BHI IIIXOMU IS IOJANBIINX TOCIIIHKEHD.
Le nopiBHsuIbHA cepa, OB’ s13aHa 3 ICHY-
BaHHSAM BEJIHKOI KIJIBKOCTI METOIIB BUB-
YeHHsS] KOTHITUBHUX (yHKUIN. (Baxmuso
MaTH MOXJIMBICTb NOPIBHATHU iX €(eKTUB-
HICTh, TOCTOBIPHICTh Ta 3aCTOCOBHICTb /10
KOHKPETHUX JTOCJIITHUIIBKUX TMUTaHb; Pi3-
HOMAHITHICTh KOTHITUBHHMX 3aBIaHHS Ta
raixy3 JOCTIIKCHHS).

JlojaTkoBa akTyalbHICTh CKPUHIHTY Me-
TOMAIB JOCTIPKEHHS 00yMOBJICHA IIIe ¥ 1H-
JTUB1Tyati3alicro miaxomiB. [CHYIOTh pi3Hl
KOTHITHBHI Ipo(11i Ta 0COOIMBOCTI, TOMY
BO)XJIMBO MaTy PI3HOMAaHITHI METO/IU BHB-
YeHHs KOTHITUBHUX (yHKIIHA. CKpUHIHT
JI03BOJIsIE BUOMPATH METOJIH, 1110 HANOLITb-
1€ BiJIMOBIIAIOTH 1HAWBITyJIBHUM TIOTpE-
0aM Ta OCOOJMBOCTAM IIimmociaigHux. Ta-
KO CKPUHIHT € aKTyaJIbHUM IS KJITHIYHOT
npakTuku. Hampuxman, mpu 1iarHOCTHII
Ta OI[IHI[l KOTHITUBHUX PO3JIaiB, TAKUX SIK
nemMeHIist abo musodpenisa. Bin gomoma-
rae oOupaTH HAMOUIBII TOYHI Ta HaAIINHI
METOAM ISl TIarHOCTUKUA Ta MOHITOPUHTY
CTaHy MAaIli€HTIB. 3 PO3BUTKOM TEXHOJIOT1H
CKPUHIHT METOMIB JONOMAara€ BiJCTEXY-
BaTH Ta OLIHIOBATH HOBI TEXHOJIOrI] Ta 1X
[MOTEHII A JUIS JOCIIHKEHHS KOTHITUBHUAX
nporieciB. TakuM YMHOM, CKPHHIHT Cydac-
HUX METOMIB IOCIIUKEHHS KOTHITUBHUX
GYHKIIIH 3aTUIIA€THCS aKTYyalIbHUM Y KOH-
TEKCT1 PI3HOMaHITHUX MOTPeO Ta HaIpsIM-
KiB JIOCIIIJDKEHHS Y 111l ramy3i.

Jns OUiHKM KOTHITUBHHX (YHKIIH
OPUIHATO BUKOPUCTOBYBATU AK OKpeEMi
ncuxodi3i0I0TiuHI TeCTH, TaK 1 iX KOMOi-
Harii. [li iHCTpyMeHTH Aal0Th MOXKIIUBICTD
TudepeHIiioBaHO OI[IHIOBATH OKPEMi KOT'-
HITUBHI (DYHKIIIi: IIBUAKICTH MOBHU, AMHA-
MIYHUI Mpakcuc, KOHIICHTPAIIO0 yBaru,
Opi€eHTaIlil0 Y mpocTopi Ta yaci i T.a1. Bu-
KOPHUCTaHHSI IIMX IHCTPYMEHTIB JI03BOJISE
BU3HAUUTH CTYIIHb TSHKKOCTI KOTHITUBHUX
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pO3MaaiB, IKi MOXKYTh OyTH JIETKUMH, TO-
MIpHMMH Ta BUPOKECHUMH (JIEMEHIIIS).

Jlo mepuioro THITy AOCIHIPKEHb Halle-
KAaTb TaKi, K TECT MAJIFOBAHHS TOAMHHUKA,
tect Jlypist, KopekTypHHil TecT Bypnona,
TecT Ha 3aBepuieHHs peuyeHb (Hayling
Sentence Completion Test) [14]. Ho npy-
roro TUIly JAOCHIKEHb HalleXkKaThb MPOCTI
koMOiHOBaH1 TecTu. Hampukiazn, meronu-
ka Mini-Cog, mKamu OI[iHKH KOTHITUBHUX
(GyHKIIM TOMIPHOT CKJIaTHOCTI, TaKl SIK Ha-
01p TeCTiB BUSIBJIEHHS JIOOOBOT TUCHYHKIIIT
(Frontal Assesment Battery), mkana miHi-
MaJbHOI OIIIHKM MEHTAJIBHOTO CTaTyCy
(Mini Mental State Examination, MMSE),
Momnpeanbcbka IIKajga OLIHKA KOTHITHB-
Hux QyHkuiit (Montreal Cognitive Assess-
ment, MoCA), 1 ckiaani ncuxogiziosnoriy-
HI cucreMu, Takui sk [IporpecuBHi Mar-
puni PaBena (Raven's Standard Progressi-
ve Matrices).

Tect mamoBanus roomuaHuka (Clock
Drawing Test, CDT) — iHctpymeHT, Mo
IIUPOKO BUKOPUCTOBYETHCS JJISI BUSIBIICH-
HS KOTHITUBHUX PO3JIaJliB 30POBO-TIPOCTO-
poBOi (PyHKIIIT, 3aJIeKHOI BiJT JIOOOBOT YacT-
KM Ta CKpOHEBO-TIM'siHOI kopu. He3Baxa-
I0OYd HA YacTe BUKOPHUCTAHHS KIIHIIIHC-
Tamu, CDT KpUTHUKYETHCA 3a MOro MmoraHy
MPOTHOCTUYHY LIHHICTH y JIETKUX BUMIAJ-
Kax MOpYIIEHb.

Sejunaite K. et al. (2023) nposenu orri-
HroBaHHg CDT sk IHCTpYMEHTY CKpUHIHTY
paHHbOi cTaAli KOTHITMBHHMX TOPYILICHb
MpU MATBEP/UKEHIA OloMapkepaMu XBO-
po6i1 AnblreiimMepa Ta IeIPEeCUBHOMY pO3-
nazi. JlorictTudHa perpecis mokasana, 1o
SK Ul TAli€HTIB 3 JICNPECUBHUM pO3Ja-
JIOM, TaK 1 JUIsl MAIIEHTIB 3 XBOPOOOKO AJIbII-
reiimMepa 3 BUCOKMMH OIIHKAMH 3a IIKa-
oo MMSE (27 1 Buile) 3Hauymow npo-
THOCTMYHOIO 3MIHHOIO € HEPIBHOMIpHA Bif-
CcTaHb MK uuciaamu. [Ipu moripuieHHi
MMSE (24-26 6aiiB) 101aTKOBa IIOMHIIKA
BCTaHOBJICHHS CTPUJIOK FOJIMHHMKA € TIpe-
JMKTOPOM 3aXBOpIOBaHH:. B yMoBax Buco-
koro MMSE piBHi quckpuMiHauii Oynu

NPUIHHITHAMH T1iJT YaC BUKOPUCTAHHS Je-
TAJIHOI OLIIHKH, aJie TOTaHUMHU IIPH BHUKO-
pucranni mkamu Ilynemana s aBox
IpyT 3aXBOpIOBaHHS. TakuM YMHOM, B ife-
aTi Cy4acHHUU TIarHOCTHYHUU TPOIEC TO-
BUHEH MPOBOJUTHCS JI0 TOTO, SIK KOTHITHB-
Hi 3710HOCTI BIayTh HUKYE 32 3I0pPOBUN
piBenb. Lle pobute CDT manonpugatHuM
[P CKPUHIHTY NAIIEHTIB 13 Ay>Ke JIErKUMU
KOTHITUBHUMM NOpYyIIeHHAMH [15; 16].

Tect Jlypiss mnpusHadeHo s obcrte-
KEHHS JIIOJIEH 31 3HAYHUMH YpaKCHHSIMHU
JT00OBUX YaCTOK, SIKI HE MOIJIH 3MIHHTH
CBOIO PEaKIilo Ha 3allpOrpaMOBaHy PyXOBY
3a/1a4y 3a 3MIHU HOPSAAKY Aiil y 3aBAaHHI.
Jlo6oBa yacTka BUKOHYE PErYJISTOPHY
(GYHKIIIIO0, MOJETHIYIOYd Ta MPUTHIYYIOUU
peaxiiii, a pi3Hi pyXoBi IporpaMu, po3poo-
JIeH1 3a TomoMororo Tecty Jlypiero, BUKO-
PUCTOBYIOTHCS, 100 JOTIOMOTITH BIiIpi3-
HUTH JI0OOBO-CKPOHEBY JEMEHIIII0 BiJ 1H-
IIUX PO3JIAJIIB HA OCHOBI I[LOTO CIIOCTEpE-
keHHs. Tpueranauit Tect Jlypia HeoOXi-
HUU 1715 BU3HAUEHHS TOTO, Y JIOTIOMarae
CKJIQIHICTh BHKOHAHHS LbOTO 3aBJaHHS
BIJIPI3HUTH KOTHITUBHO HOPMAJIBHHUX JIFO-
JIeil TIOXUIIOTO BIKY BiJ JIOAEH 3 JETKUMHU
KOTHITUBHHMHU TopytieHHs MU [17], mob6o-
BO-CKPOHEBOIO JEMEHIIIEI0 Ta XBOPOOOIO
Aunbireitmepa.

[Tpouenypa tpueranmHoro tecty Jlypis
BHUMarae, 100 naieHTu NOBTOPIOBAIHN TPU
PYXHU PYKH, IKi BUKOHY€ OCTiTHUK. [ToTiM
MAIli€HTIB MPOCATh MOBTOPUTH PYXH 0O€3
KepiBHHUIITBA Aociigauka. Ominka 0 3amu-
CY€ThCS, SKIIO MaIli€eHT HE MOXKE IMITyBaTH
pyx a00 BHUKOHATU TPU HE3ATEKHI IUKIIH.
Iopsimox niit tecry Jlypii y nocmiKeHH1
[18] 6yB HacTymHMM: KyJIaK, opi3 i Jsrmac;
1HII1 aBTOPU BUKOPHCTOBYBAIU MOCTIA0B-
HICTh JsiMaca, Kyjaka Ta ynaapy. Pesyib-
TaTu TecTy Jlypis oliHIOBaNIHCA SK HOP-
MaJbHI 4M HEHOpMaibHi. TecT BBa)kaBcs
HEHOPMAJIbHHM, SIKIIO PYXHU PYK 32 TUIIOM
YH MOCJIIOBHICTIO BiPi3HSUIHCS B PyXiB
JOCHIHUKA. SIK MOTIpIIEHHS pe3y/ibTaTiB
tecty Jlypis pijika 3ycTpidaeTbes y aroseit
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3 HOPMAJIBHUM KOTHITUBHUM CITPHUAHSTTSIM
i1 3ycrpidaerses y <10 % mrozaeii 3 IerkuMu
KOTHITUBHUMH nopymeHHs My, i nani mo-
KyTb OyTH KOPUCHUMU JUTst Auepentiamnii
HOpPMaJIbHUX CyO0'€KTIB Ta MAIIEHTIB 3 JIET-
KMMHM KOTHITUBHUMH TOPYILIEHHSIMH Bi1J]l
XBOpoOU AunbireiimMepa Ta JT00HO-CKpOHE-
BOI JIEMEHII11, ajie He J03BOJIsIE AU epeHIli-
I0BaTH JIOOHO-CKPOHEBY JIEMEHIIIIO Ta XBO-
poou Ansireiimepa. Tect Jlypii moxe Oy-
TH KOPHCHHM Y MIDKKYJbTypHOMY KOH-
TEKCTI, OCKUIbKM BIH HEBEepOaJIbHUM, a Ha
1oro epeKTUBHICTH HE BIUTMBAE OCBiTa. Ic-
HYIOTh OOMEXKEHHS IIOJI0 BUKOPHUCTAHHS
TECTY y AITEH.

Tect Bypaona — oHa 3 HalOMyJspHI-
ITUX METOJIUK JIOCITIPKEHHS yBaru. 3 Horo
JIOTIOMOTOI0 OIIHIOIOTH KOHIIEHTpAIII0 Ta
CTIHKICTh YyBaru, BUSBIISIOTH IIBUIKICTH
CTOMJTIOBAHOCTi. MeToJ] IIMPOKO 3aCTOCO-
BYIOThb y TECTYBaHHI Jt0Jeil Oynb-KOro
BIKY: BiJI IIKOJIAPiB J10 Aopociux [19]. Ko-
peKTypHa mpoda Mae HU3KY OOMEKEHb.
[Ipun mpoBeneHHI TOCHIKEHHS BPaxoBY-
I0Th: CTaH 30pYy BHIPOOYBAHOTO, PiBEHb
TPaMOTHOCTI, HasIBHICTh 3aXBOPIOBAHb, 110
3HIDKYIOTh MOYJIMBICTh KOHIIEHTpAIII].

B ocHOBiI MeTOIMKH KOPEKTYPHOI Mpo-
ou bypmona nexuth poboTa BUMIpPOOyBa-
HOTO 3i creniaaipHuM OjaHkoM. Buripo6o-
BYBaHUU TOBHHEH BUKPECIIOBATH TMEBHI
CUMBOJIA 3 PAIIB BUIAJKOBO PO3TaIIOBa-
HUX CHUMBOJIIB. TpHUBaNICTh JOCTIIKEHHS
BapilOIOTh B 3aJICXKHOCTI BijI 3a/1a4i. 3a3BHU-
yail Ha BeCh TeCT BUAUIIEThCA 5—10 XBH-
muH [20]. Kopekrypna npoba byprona —
OJIMH 3 PI3HOBU/IIB TECTIB Ha yBary. daxis-
1[I Pi3HOTO POAY BUKOPUCTOBYIOTH HOTO,
SKIIO XOUyTh 3pO3yMITH, SIK IIBHJIKO TIEp-
COHAaJI 3aCBOIO€ HOBY 1H(OpMAIlLit0, Y1 BMi€
30Cepe/KyBaTuCs Ha 3aBJaHHAX. Pe3yinb-
TaTH TECTY BPaXOBYIOTHCS MPH PO3MOALTI
nocaj, CKjaJaHUX NpOrpaM HaBYaAHHS
MepcoHay.

BikoBi KOTHITHBHI 3MiHH 3a3BUYal TO-
B'AI3aHI 13 3HIKEHHSIM BUKOHABYMX (PyHK-
i, a caMe crenuQpiYHOro KOMIOHEHTY

BUKOHABYMX (QYHKIIH 1 CeMaHTUYHOTO
rajgbMyBaHHs. BuKoHaB4i (yHKIIi BKIIIO-
Yal0Th CTBOPEHHS, 30€peKEHHS Ta HaJlaIll-
TyBaHHS IUIaHIB, CIPSIMOBAHUX HA JOCSAT-
HEHHS [IUJIeH IbOT0 3aBaHHs. BoOHH BKITIO-
YalOTh TPU OCHOBHI XapaKTEPUCTUKH: TaJTb-
MYIOYHMI KOHTPOJIb, 0 BKJIFOYAE CAMOKOHT-
pOJIb 1 KOHTPOJIb BTPYYaHHS; KOTHITUBHY
(«pO3yMOBY») THYUKICTb, ITOB'SI3aHY 3 TBOP-
YiCcTIO, 1 pobouy nam'sth. [loripiieHHs Bu-
KOHaBYMX (PyHKIIM MOB’s3aHI 3 TaKUMU
NPUYMHAMHU SIK: TOPYIICHHS MO3KOBOTO
KpPOBOOOIry, 3MIHU y MO3KOBIH CTPYKTYpl
(31 BTpaTOIO HEMPOHIB), MOTIPLICHHS Mi€i-
Hizarii. BmactuBocti Mieniny, mo oGrop-
Ta€ aKCOHU HEHPOHIB, MOXYTb MOT1pIIyBa-
THCS 3 BIKOM, IO BITUBA€ Ha IBHUJKICTh
nepeaaydi CUrHaJliB y MO3KY 1, OT’Ke, Ha BH-
KOHaB4l (QyHKIIIi. 3 BIKOM TaK0X MOXYTh
BiIOyBaTHCS 3MIHU Y PIBHSAX HeWpoMmeia-
TOpiB (Hampukian, aodamiHy, CEpOTOHI-
HY), 10 MalOTh 3HAUYEHHS JJI1 BUKOHABYMX
¢dbynkuii. [logo cnenudiyHOro KOMIOHEH-
Ty, BUKOHABUIX (DYHKIII1, TAKMX 5K TUTAHY-
BaHHS, IPUUHATTS PIIlICHb Ta KOHTPOJIb M-
MyJIbCIB, BOHU YacTO BUSBISAIOTHCS 0CO0-
JIMBO BPA3JIMBUMH JI0 BIKOBHX 3MiH, OCKLIb-
KM BOHHM BUMararoTh BEJIUKOI KITBKOCTI pe-
CypCiB MO3KY 1 KOMIUIEKCHOI KOOpAWHAIIIT
MK pisHUMH oOmactsasmMu Mo3ky [21]. Ce-
MaHTHUYHE TallbMyBaHHS MOXe BiiOyBa-
TUCS HE TUIbKHM MPH NATOJOTTYHUX 3MiHAX
y TOJIOBHOMY MO3KY, a 1 y 3B'fI3KY 3 BIKO-
BHMH 3MiHaMHU, TaKi K BTpaTa HEUPOHIB Ta
3MIHH y MepeXaxX MO3Ky, IO BiJAIOBiia-
IOTh 32 00POOKY CeMaHTUYHOT iH(pOopMaIlii.
Le Mmoxe mpu3BeCTH 10 MOBUIBHINIOTO AOC-
Tymy A0 CIOBHUKOBUX JaHHX, MOHSTH Ta
acolianii, 110 BIJIMBA€ Ha IIBHAKICTH Ta
TOYHICTHh MOBJICHHEBHX 3aBJ/IaHb, TAKUX 5K
3HAXOJ/KEHHS MPABUIILHOTO CJIOBA 1] 4ac
po3MoBH abo nuckMa. Llelt penomen yacto
CIIOCTEPIraeThCsl y BITHOCHO 3/I0POBUX JIIO-
Jiei cTapuioro BiKy 1 MOXKe MOTIMOIIOBaA-
TUCS TIPU PO3BHUTKY MATOJOTIYHUX CTaHIB,
TaKuX sIK XBOpoOa Anblreiimepa ado iHII
dopmu gemenii [22].
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Tect XeiisniHra Ha 3aBepILICHHS pEUEHb —
1€ CTaHJAPTHHUIA HEHPOTICUXOIOTTYHUH 1H-
CTPYMEHT, IO ITMPOKO BUKOPUCTOBYETHCS
IUIs. BUMIPIOBaHHS BUKOHABUMX (DYHKIIIH,
a came BepOanpHOI iHIiMiamii Ta mpumy-
meHHs. BepOanbHa iHiIiamis — e KOTHITHB-
Ha 3JaTHICTb, 1[0 JO3BOJISIE IIBUIKO 1 ITOC-
JMJOBHO TEHEPYBaTH CJIOBA 33 TICBHUMH
kputepisiMu. [lpuaynieHHs, B KOHTEKCTI
KOTHITUBHOI TICHXOJIOTii Ta HEUPOIICUXO-
JIoT1i BITHOCUTBHCS /0 3IaTHOCTI MO3KY
MPUTHIYYBaTU a00 3MEHIIyBAaTH aKTUB-
HICTh HEMOTPiOHUX a00 HeOaXkaHUX AY-
MOK, aiii abo Bignosinei. Ile BaxuBa Bu-
KOHaB4Ya (YHKIIiS, SKa JTO3BOJISIE JIIOISIM
30CepeKYBATHCS HA PEJICBAHTHUX 3aB-
JAHHSX 1 KOHTPOJIFOBATH IMITYJILCUBHI Iii.
[IpuaynieHHs omoMarae yupaBJisTH yBa-
o0 Ta TOBEAIHKOIO, 3abe3nedye THyY-
KICTh MUCJICHHS Ta aIAITUBHY PEaKIIiio Ha
3MiHU B HABKOJIMIITHHOMY CepeoBHIIli. Ta-
KUM YUHOM, IPUIYLIECHHS € KJIFOYOBOIO KO-
THITUBHOIO (DYHKIII€FO, IO T03BOJIsIE epek-
THUBHO YTNPABJISTH YBaror, MOBEAIHKOIO Ta
MHCJIEHHAM. TecT crnpsMoOBaHUN Ha mepe-
BIpKy BHMKOHABYHMX MPOIIECIB iHIMmiamii Ta
MPHUAYIICHHS B eMOLIIITHOMY KOHTEKCTI.

Tect Xelminra BUKOPUCTOBYETHCS IS
OIIIHKY BIKOBHX 3MiH Y KOTHITUBHUX (DyHK-
uigx. /s omiHKM BeTMYHUHU e(eKTy BiKy
OLIIHIOBAJIMCS PE3YyJIbTaTH TeCTy XeniiHra
Ha 3aBEpUICHHS MPOMO3UIIiH y rpynax Mo-
JIOAWX Ta JIITHIX JIFOJIe. XelHra ckiama-
€THCS 3 IBOX PEKUMIB (aBTOMAaTUYHOT'O Ta
raJbMyBaHHs) MO 15 Mpomo3uIiiii 10 KOX-
Horo. B 000X Bumaakax iHTEpB'toep 3a4u-
TYy€ BroJioc He3aKiH4eHi MPOMO3uIlii, a yJac-
HUK Ma€ 3aBEPIIUTH KOXKHY MPOMO3HIIIIO.

[Ipu mpoBeneHHi TecTy B aBTOMAaTW4-
HOMY PEXKUMI yYaCHHKAM IMPOMOHYETHCS
HAa3BaTH CJIOBO, MOB'sI3aHE 3 TIOYATKOM pe-
YeHHsI, 1 3po0uTH 11e K HalmBuame. Ha-
IPUKIIAJ, IHTEpB t0ep nounHae: «Bin Haxi-
ciaB nucta 0e3...», — a MaIieHT 3aKiHYYe:
«...ITammy». 3aTpUMKa 4acy B aBTOMAaTH4-
HOMY PEKUMI BUMIPIO€ MBUAKICTD, 3 IKOIO
yYaCHUK IHIIIFOE aBTOMATHYHY Bi/MOBI/Ib.

[Ipu migpaxyHKy pe3ysbTaTy TpHu Oanu Ha-
PaxoBYIOThCSl 332 HE3B’SI3aHE CIIOBO, OJUH
0ay — KoM BIATMOBIH CEMAHTUYHO TIOB'S-
3aHa 3 MPOMO3UIIIEIO, 1 JKOHOTO Oalia SIKIIO0
BKa3aHO 3B’si3aHE CJIOBO. bisbIa KUTbKICTh
0aiB BIANOBIAA€ HUXKYIHM TPOAYKTUBHOCTI.

Y pexuMi TanbMyBaHHS y4acHUKaM
MPOTOHYIOTh SIK HAWIIBHJIIE 3aBEPIIUTH
PEYEHHS CJIOBOM, IKE 30BCIM HE IOB'A3aHe
3 HUM 1 HE M€ JKOJIHOTO CEHCY B KOHTEKCTI
peuenHsa. Hanpuknaza, iHTepB’roep nouu-
Hae: «lllodep xoTiB 3arabMyBaTH CBIil...», —
a TAIIEHT 3aKiHYYye: «...s0mykoy». SKimo
MAI[iEHT TPAaBHJIHLHO 3aBEPINYE IMPOTIO3H-
I[I}0 3aMICTh BUKOPHUCTAHHS HE3B'A3aHOIO
clioBa, WOMY/ii MOBTOPIOIOTH IHCTPYKIi
3aBJaHHA. 3aTPUMKA 4Yacy y CTaHl rajibMy-
BaHHA Jac iH(dopMaIrito mpo yac, HeoOxi-
HUM 1715 IpUIyIIeHHS TpaBUIbHOL BiJINO-
Bi/i Ta 3HAWJEHHS HEMpaBUIbHOI. Tpu
0aTi HapaXOBYIOTHCS, SKIIO IPOITO3HUIIIS
MOMMJIKOBO 3aBeplleHa 3B’SI3aHUM CJIO-
BOM, OOWH 0aj — SKIIO HAa3BaHO AHTOHIM,
CEMaHTUYHO TOB'I3aHE CJI0OBO, ab0 CIIOBO,
SIK€ HESCHO BIJICHJIAE 0 Tpomo3uilii. bamu
HE 3apaxOBYIOThCSI, AKIIIO HAJIAEThCS a0CO-
JIOTHO He3B'si3aHEe cNoBO. binblna Kijb-
KICTh OajiB CBITYUTH MPO HWKIY MPOIYK-
TUBHICTb. 3arajibHUI Yac BUKOHAHHS 000X
pexkumiB Tecty XeiniHra CTaHOBUTD MPH-
OJIN3HO 5 XBUJIUH.

3HWKEHHS MTOKa3HUKIB EMOIIHHOTO Te-
cty XeimiHra, oco0JIMBO y BIiAMOBIAL Ha
HEraTUBHI TPOMO3MIlli, BIAMOBIIAE €MO-
IHHOMY 3MICTY 1 TpEeI'sBIIsiE€ TiABUIICHI
BUMOTH JI0O CUCTEMH BUKOHABYMX (DYHKIIIN
[23].

Cervera-Crespo T. et al. (2017) B cBoix
Tparsix BUSIBUJIM 3HAYHI BIKOB1 epeKTH st
3aTPUMOK BIJMOBI/II SIK B aBTOMAaTHYHOMY
(g Xemxeca = 0,81), Tak i B iHri0yr0ouOMy
ctani (g Xemxkeca = 0,98), xo4ya ocraHHI
JIBa po3MipH epeKTy He BIAPI3HAINCSA OAUH
BiJl oqHOro0. HaBmaku, aHasiz MOMUIIOK BH-
SIBUB 3HAYHY PIZHHUIIO MK HEBEIUKHM
e(eKTOM, [0 CHOCTEPIraeThCcsi B aBTOMa-
THUHOMY pexumi (g Xemxeca = 0,13)
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MOPIBHSHO 3 MOMIPHUM €(PEKTOM, 110 CIO-
CTEepIraeTbes B CTaHI raibMyBaHHsA (g Xe-
xeca = 0,55). Takum yHOM, aBTOPH PEKO-
MEH/IyIOTh 3aCTOCOBYBAaTH TECT XEWJiHra
JUIS Kpamoro po3yMiHHS TaJbMiBHOTO
(YHKIIOHYBaHHSA Y JIOJIEH MMOXUJIOTO BIKY
[22; 24].

Bartapes TecTiB J1000BO1 YacTKH
(Frontal Assessment Battery, FAB) mus
OI[IHKM JI0OOBOi YacTKU MO3KY CKJaja-
€ThCSL 3 MIECTU CyOTecCTiB, SKl JoroMara-
I0Th BU3HAYUTH BUKOHABY1 (QYHKIII1, yBary,
KOTHITHBHUI KOHTPOJIb, ITAHYBaHHSI, THYY-
KICTh, MUCJICHHS Ta 1HIII acniekTy. L{i Tectn
€ TTPOCTUM 1HCTPYMEHTOM JJIsI OI[IHKH
¢dbynkii 6t ikka xBoporo [25]. s
npoxo/pkeHHs Tecty FAB notpiOHo 6:113b-
ko 10 XBuUIMH, 1 HOTO JIETKO MPOBOJIUTH.
Haniiinicts Ta Bamignicth FAB-Tecty no-
BEJICHA Yy MAIlIEHTIB 13 IUJIOK HU3KOIO 3a-
XBOPIOBaHb, 30KpeMa npu xBopoOi Ilap-
KiHCOHa. TecT mokaszaB X0opoIry BaiHICTh
Ta HAAIMHICT TP AUQEpeHIiarii Mix ma-
IIEHTaMH 3 TTOPYIIECHHSIM JIOOOBOT J10JTI Ta
30pOBUMHU 0cobamu [26; 27], mpu OiHIT
muchyHKIII 1000BUX YacTOK y TAIli€HTIB
3 XBOpoOOI0 AJblreiiMepa Ta TAIl€HTIB
3 1000BO-CKpOHEBOIO AeMeHItiero [28]. Cun-
ha P.J. et al. moBimomunu [29], mo TecT
FAB xopento€e 3 IHIIUMU HEHPOIICHUXO0JI0-
TYHUMH TeCTaMU JOJEH 13 3aJIeKHICTIO
BiJI IICUXO0AKTUBHUX pedoBrH. Paviour D.C.
et al. mokazanu [30] BamigHicTs TeCTY FAB
JUI BU3HAUYEHHS BUKOHABUYOI JUCHYHKIIIT
y MAlli€HTIB 3 MPOrPECYIOYNM CYTIpaHyKJIe-
apuuM mapaniuem. FAB-TectyBanHs Moxke
OyTH BUKOpPHUCTAHE JJIsl BUSIBIICHHS JUC-
¢yHKLii J000BUX YacTOK Ta IIBUIKOTO
MPUUHATTS PIMISHHS TPO CTpaTterii JiKy-
BAaHHA MAIlI€HTIB 3 1HCYJIBTOM, OCOOJIHMBO
y MAlli€HTIB 13 HOPMAaJbHUMHU KOTHITHB-
Humu nokazaukamu MMSE [31; 32].

OnHuM 13 HaUNOIMIMPEHIIINX CIOCO0IB
BU3HAYEHHS IHTEJIEKTYaJbHOTO Ae(ilUTy
e tect Mini-Cog [33]. Ile#i npoctuii iH-
CTPYMEHT CKPHHIHTY CKJIaJIa€ThCsI BCHOTO
3 TPbOX KOMIIOHEHTIB: 3aBJIaHHS Ha 3ama-

M'SITOBYBaHHSI TPbOX CIIiB i3 3aTPUMKOIO
(cmoBa MOXYTb OyTH BHKOpPHCTaHi Oyb-
sIKi, 3araJbHOBXKMBaHI, T00pe 3HaloMi ma-
IIIEHTY), TECTY 13 MAJTIOBaHHSM TOJIMHHUKA
(3 BenukuM KpyriauM mudepOraToMm 3i
CTPUTKaMH, IO TOKa3ylTh TNEBHUH dYac;
Hanpukiiaj, 0e3 Mm'aTHaALATH /1Ba) Ta 3ra-
JyBaHHsSI TPbOX CJIiB, sIKI OyJM Ha3BaHi
B [IEpILIOMY 3aBJlaHH1. J[J1s OLIHKY pe3ylib-
TaTy 3a KOXHE MPaBUIIBHE CIIOBO HA/IAIOTh
1 Gan. SIKm10 MaIi€HT Ha3BaB MEHIIIE TPhOX
CNiB, — MPUITYCKAIOTh KOTHITMBHI MHOpY-
mIeHHS. Y TaKOMY BUIAJKy HEOOXiTHO
OupII metalbHe oOcTexeHHs. Llel Tect
KOPUCHUHW IS BUSIBJICHHS TOTEHIIHHUX
BUIAJKIB 3HWKEHHS KOTHITUBHUX (PYyHK-
11 y Malli€HTIB 3 PU3UKOM ITiCIsonepaniii-
HOTO aemipiro [34].

HactymHuUM MOCUTBH MOMYJISIPHUM TeC-
ToM € MMSE, a00 TecT oniHKu MiHiMaJIb-
HOTr0 piBHA (KOTHITUBHHX NOPYIIEHB).
3 Ha3BH 3p03yMLI0, 110 TECT BUKOPUCTOBY-
FOTh JUISL OL[IHKHU JIETKUX KOTHITUBHUX IIO-
PYIICHb, TAKUX SK JIETKa KOTHITHBHA JIHC-
byHKIIST UM paHHA cTajis aemeninii. Taka
OIliHKA € BaXXJIMBOIO MPU PU3UKY JAEMEHIII,
KU 3QJTAIIAETHCS HE TTIOMIYCHUM.

V nmedakux OOl 3 JIETKUMUA KOTHITHB-
HUMH TIOPYIICHHSMH PO3BUBAETHCS JIEMEH-
11is1, ajIe B 1HITUX 30epira€ThCcsl CTa0UIBHICTD
a00 TOBHICTIO BiJHOBJIIOIOTHCS (DYHKIIII.
MMSE 4acTo BUKOPUCTOBYIOTb ISl OITIHKH
KOTHITUBHUX ITOPYIIECHb Y KITIHIYHHX, JOCITI-
JHUIBKAX Ta CYCIUTbHHX yMmoBax [35-37].
OnutyBaJIbHUK CKiIagaeTbes 3 30 muTaHb
IJIs OI[IHKY MOPYIIEHb MaM'siTi, yBaru,
COPUMHATTA i1H(pOpMAaLlil, OpiEHTYBaHHS Ha
MICLEBOCTI, ¥ Yaci Ta MpOCTOpPi, CHPOMOXK-
HOCTI paxyBaTH Ta MUCATH 03 MOMUIIOK.
MaxkcuManbHO Y IIbOMY TECTI MOXHA Ha-
Oparu 30 GaiB, 1o Oy/e BiANOBIIATH Haii-
BUIIIUM KOTHITUBHMM 3HI0HOCTSIM. Pe3yrb-
TaTl TECTy TPAKTYIOTh HACTYIMHUM YHHOM:
28-30 GaiB — HOpMa, 2427 GaJliB — yMOBHI
KOTHITHBHI NOpy1eHHs, 20-23 6anu — j1erka
nemMeHttis, 11-19 6aniB — moMipHa AeMeHIlis,
Mmene 10 G6amiB — Bakka gemenitis [38].
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Montreal Cognitive Assessment
(MoCA) — 11e iHCTpYMEHT KOPOTKOT'O KOT-
HITUBHOT'O CKPHHIHTY, BITOMHUI CBOIMHU XO-
POIIUMHU TICHXOMETPUYHUMH BJIACTHBOC-
TSAMH Ta YYTIMBICTIO JIJIsi BUSBIICHHS JIET-
KMX KOTHITMBHMX HopyueHs [39]. 3 iioro
JIONIOMOTOI0  OIIHIOIOTh YBary, 3JIaTHICTh
KOHIIEHTPYBAaTUCS, BUKOHABCHKI (PYHKIIIT,
naMm'siTb, MOBJICHHS, OIITHKO-TIPOCTOPOBY
TiSUTTBHICTD, KOHIIENITYaIbHEe MUCJICHHS,
CIPOMOXKHICTh O€3MOMUIIKOBO paxyBaTu
Ta opieHTyBaTHucs y mpocrtopi. O6cTe-
KEeHHs nauieHta npu gonomoru MoCA
3aitmae mpubnau3Ho 10 xB. MakcumanbHa
KUTBKICTB 0attiB — 30, Hopma — 26 1 OubIIIe.
Inctpyment ckpuniary MoCA mnepesep-
urye MMSE B inenTuikariii yMoBHUX KO-
THITUBHUX mopyuieHb. OOuaBa TecTu BH-
SIBUJTUCS TOYHMMH y BHUSIBIICHHI XBOPOOHU
Anwureiimepa [40]. OgHak, y A0CTiKEHH]
Carson N. et al. (2018) [41] kpurepii 3a-
crocyBaHHs mkaiu MoCA Oynu neperis-
HyTi. ABTOpPH TOKa3ajd, IO MOPOTOBUI
6ain B mkaiai MoCA nopiBHIOE 23, 3aMiCTh
CIOYaTKy peKoMeH0BaHoro 6aiy B 26. Lle
KOPUTYBaHHS 301IBIIHIO TIarHOCTHYHY
TOYHICTH JOCIIDKEHHS.

MeToa KOTHITUBHOTO CKpHUHIHTY YHi-
Bepcutery Cent-Jlyica (Saint Louis Uni-
versity Mental Status, SLUMS) € anbrep-
HatuBoro MMSE ta MoHpealibCbKOMY KO-
THITUBHOMY TecTy. BiH n03BosIsi€ mependa-
YUTH MOXJIMBUX PO3BUTOK JEMEHII] 0
MOSIBM KOTHITUBHMX MOpYIIeHb [42]. Spen-
cer R.J. et al. (2022) [43] BBaxawTh
SLUMS «anekBaTHO YyTJIUBUMY Ui BH-
SIBJICHHSI KOTHITUBHUX TOpPYIIEHb, aJie aB-
TOPHY BU3HAIOTb, 1110 HEMAE TOCTATHIX OMH-
CiB HaJIHOCTI TeCTy. 3Ba)Kal04YM Ha T€, 1110
MICUXOMETPUYHI BIACTHBOCTI TECTy BCTa-
HOBJICHI HE TOYHO, HOTO CIIiJ] BUKOPUCTO-
BYBAaTH 3 00EPEKHICTIO IPU CKPUHIHTY KO-
THITUBHUX MOPYIIICHb.

Wu Y. et al. (2023) [44] nopiBHATH
qyTIauBicTh Ta crneuudpiynicts SLUMS,
MoCA ta MMSE y nopocnux 3 UepenHo-
MosxkoBoro Tpasmoro (UMT) cepenuaboro

Ta TSDKKOTO CTYIIEHS. Mi>K METOMKAaMU HE
OyJI0 BUSBIIEHO CYTTEBUX BIMIHHOCTEH.
Ane BiAmoBigHO M0 aHami3y kpuBoi ROC,
ONTUMAJIbHI MTOPOTOBI 3HAYEHHS sl 00-
crexxenas SLUMS, MoCA ta MMSE
cknanu 24,5; 21,5 Ta 28,5 Bianosiaxo. [Ipu
[[bOMY IOPOTOBE 3HAYEHHS YYTJIHBICTH
1 cienudivHicTh gocaimkendas SLUMS
Oynu moOpe 30amaHCcoOBaHI 1 TMEpPEBHIIY-
Baiu 80 %. Y 3B’43Ky 3 OCTaHHIM aBTOpU
TIWIIIM BUCHOBKY, IIO JOCHIJKEHHS
SLUMS kpame miaxoauts, Hix MMSE
abo MoCA, mi1g OLIHKA KOTHITHUBHHUX
¢yukuiil y nauientis 13 YMT cepennboro
Ta TSHKKOTO CTYTICHS.

BucHoBku

Y MO3Ky BIAICYTHIH €IMHUN IIEHTP KOT-
HiTUBHUX (YHKIIA. KOTHITHBHI mporecu
MOB’s13aH1 3 aKTUBHICTIO JIOOOBOT Ta TiM's-
HUX HWoro obmacteit. [lopymenns pobotu
X 00J1acTel MarOTh 3B'SA30K 3 PI3HUMH 3a-
XBOpPIOBaHHSIMH. Tak, Hampukia:, TUC-
dyHKI1isI T000BOT 0071aCTI HAWYACTIIIE TTO-
B’s13aHa 3 xBopoOoro IlapkiHcoHa, nemMeH-
1i€0, 1HCYJIHTOM a00 3JTOBXHBAHHSAM ajl-
KOTOJIEM.

JI1s1 OLIHKY KOTHITUBHUX (DYHKIIIM BH-
KOPUCTOBYIOTh OKpeMi TICUX0]i3100T1uH1
TECTH (TeCT MaJlOBaHHS TOJUHHHUKA, TECT
Jlypis, kopektypHuii Tect bypaona, tect
Ha 3aBEpIIECHHS PEUYCHb Ta 1H.) Ta IX KOMOI-
Harii (Mini-Cog, TecT OIliHKH MiHIMaJIb-
HOTO piBHA (KOTHITUBHUX ITOPYIIIEH)), MOH-
peanbchka IIKaja OLIHKH KOTHITHBHUX
(GyHKLIH, METOI KOTHITUBHOTO CKPUHIHTY
VYuiBepcurery Cent-Jlyica Ta in.). BuGip
METOJIUKU JIOCIIPKEHHSI 3aJIeKUTh BiJl BU-
Iy Ta BaXKKOCT1 3aXBOPIOBaHHS, BiKY, PIBHA
ocBiTH. Hampuknaza, TecT MajiroBaHHS To-
TUHHUKA He 1HQOPMATHUBHUMA MpPU JIETKUX
KOTHITUBHUX TopyuieHHsX. Tect Jlypis
HaBIAaKH BUKOPUCTOBYETHCS MPHU JETKUX
KOTHITUBHHX MOPYIIEHHSX 1 U1 AudepeH-
miarii JJoO0BO-CKpOHEBOI JEeMEHIIil BiJl 1H-
[IMX KOTHITUBHUX PO37aiB (HAMPUKIA,
XBOpoOM Amblreiimepa).
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JUnist TOCTIKEHHS PI3HUX KOTHITUBHHUX NOPYUIeHb KOTHITUBHHUX (YHKII{ 3 MOpIB-
(GYHKLIN TAXOIATh TECTH Pi3HUX aBTOPIB. HSHHSM CTaHIB JI0 Ta MICIs PO3BUTKY 3a-
Hamnpukiian, tect bypioHa BUKOPUCTOBY- XBOPIOBAaHHsS (aHKETH JOBIpeHOI ocobu
€TBCS JUIS TOCHIDKSHHS YBard, a TecT Xeu- 1010 3HMKEHHSI KOTHITMBHUX 3A10HOCTEH
JiHTa — JUI BUBYEHHS! BUKOHABUMX (DYHK- y JIFOJIel MMOXMUIIOTO BiKY), BPaXOBYIOTh
11l (BepOanpHOI 1HIIIALIT T TPUAYIICHHS) KyJIbTYPHHM KOHTEKCT, JO3BOJIIOTH IPO-
Ta 1X BIKOBUX 3MiH. BOJIUTH CKPUHIHT CIUIBHOT Ha JEMEHIIIIO,

MOHITOPUHT METO/IB BUBYEHHS MOpPY- JIO3BOJIIIOTh BUBYUTH (PYHKIIIOHAJIbHY aK-
II€Hb KOTHITMBHMX (PYHKIIH € KOPUCHUM TUBHICTb, «cCOLlaJbHE (YHKIIOHYBaHHS.
METOZOM TOPIBHSUIBHOTO JOCTIKCHHS, TakoX HEOOXITHUM € BUBUEHHS BIZJOMOTO
1[0 JIeTaNi3y€ XapaKTepUCTUKU LUTbOBUX HeBepOanbHOro Tecra PaBeHa, okopyxo-
rpyn /Uil BUKOPUCTaHHI PI3HUX TECTIB Ta BUX MOPYLIEHHb NPU KOTHITUBHUX PO3JIa-
PO3IIMPIOE MOXKIIMBOCTI IX KIIIHIYHO] jiar- nax, 30poBo-BepOanbHOro Ttecty Kinra-
HOCTHKH. JleBika.

[lepcriekTrBa MOJANBIINX JOCTIIKEHb
MOJIATAE Y BUBUEHHI METOAIB JIOCI1PKEHHS KonduikT inTepeciB BiACyTHIH.
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Maslova N.M., Bulynina O.D.

MODERN METHODS OF COGNITIVE FUNCTIONS ANALYSIS (literature review,
part 1)

In the field of modern medicine, there is a significant focus on addressing cognitive impair-
ments due to their widespread prevalence and substantial impact on patients' quality of life. The
human brain's cognitive functions are closely tied to a wide range of structural and functional
characteristics of individual brain regions, as well as the specific interactions between these
regions. When individuals engage in cognitive activities, such as solving complex tasks, the
efficiency of processing and transmitting information between different brain areas becomes a
key consideration. Each of these brain regions is meticulously designed to assess various neu-
ropsychological functions, including memory, language, executive function, abstract thinking,
attention, and visuospatial abilities. Recently, healthcare professionals and researchers have
been increasingly focusing on pre-dementia (mild and moderate) cognitive impairments. The
spectrum of cognitive impairments in the elderly is broad, encompassing not only dementia and
Alzheimer's disease but also less severe, moderate cognitive impairments. Assessment tools
vary, ranging from those designed to evaluate a single neuropsychological domain to compre-
hensive neuropsychological testing, which evaluates all neuropsychological domains. This re-
view provides an analysis of the most common modern methods, including classical neuropsy-
chological tests and the use of eye-tracking technology, which offers quantitative assessment

TexHonorii MeAUYHOI AiarHOCTUKM 67 Technologies of Medical Diagnosis
Ta NiKyBaHHSA and Treatment



EkcnepumeHTanbHa i kniHiyHa meguumHa  93(1)2024 Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

and sensitive detection of cognitive impairments in conditions such as dementia, concussion,
traumatic brain injuries, autism spectrum disorders, and attention deficit hyperactivity disorder,
among others. The review also discusses the advantages and limitations of these methodologies,
highlighting the necessity of a comprehensive approach to assessing cognitive functions. This
comprehensive approach is crucial for diagnosing both severe and mild cognitive impairments,
evaluating brain damage, determining decision-making capacity, and testing for intellectual
disabilities.
Keywords: psychophysiological tests, brain, cognitive disorders, screening test, dementia.
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CouiajibHa MeAULIHHA TA 0XOPOHA IPOMAICHLKOI0 310POB’ A

V]IK: 614.216:616.8-009.7-036-092-085.211

KEPOBAHICTB BOJIIO ¥ ITAJITATUBHIN MEJTUIUHI
AK ®PAKTOP MEJINKO-COUIAJIBHOI'O BIVINBY
HA SKICTbh )KUTTS NALIEHTIB B KIHLI iX )KUTTSA

Hecmepenko B.I.

Xapxiscokull HayioHaTbHUL MeOudHUll yHigepcumem, Xapkie, Ykpaina

HasiBHICTb Ta ajiekBaTHICTh 3HEOO0IIOBAaHHS € OJTHUM 3 ()aKTOPI1B ICTOTHOTO BIUIMBY Ha KICTb
KUTTS NaJllaTUBHUX XBOpHuX. Ha cydacHoMy eTamni po3BUTKY CUCTEMa MMajiaTUBHOI Ta XOCIICHOI
JIOTIOMOTH B YKpaiHi He 3a0e3neuye sikicHe 3HeO0IeHHs! OLTBIIIOCTI MaIli€HTIB. Y 3B 43Ky 3 UM
MU TIPOBEINM JOCIIPKEHHS JiTepaTypHux Jukepen Ha PubMed ta Google Scholar, a Takox HOp-
MAaTHUBHO-TIPABOBUX aKTiB Ykpainu. [IpenMeromM BUBUCHHS OYyB MEPEITIK 1 3MICT pI3HUX aCTICKTIB
00110 Ta 3HE0O0JICHHS Y MAJIIATUBHUX XBOPUX, SIKI MAIOTh BPAaXOBYBATH Y CBOTM poOOTI MEeAUYHI1
Ta COIllaJIbHI MPAIiBHUKH, 1110 HAJIAIOTh MaJlaTUBHY IOTIOMOTY, a TAKOK OpraHi3aTopyu OXOPOHU
310pOB’si. MU 3alponOHYBaJId PO3MIMPUTH HAYKOBY JTUCKYCIIO TIPO BUAM OOJIO Ta BIAMOBIIHE
HUM 3HEOOJIIOBaHHS. BHBYECHHS HOPMATHBHO-IIPABOBOI JIOKYMEHTAIIIi ITPO TOPSIOK HaJTaHHS
MajJiaTUBHOI IOMOMOTH B YKpaiHi Ta MPOTOKOJTY JIKyBaHHS XPOHIYHOT0 OO0 y TaTiaTHBHUX
XBOPHX BUSBHJIO 1X BIAMOBIIHICTh CYYaCHUM MPOTOKOJIAM Ta MpaBHJIaM KpaiH 13 pO3BUHEHUMU
CHUCTEMaMHM MaIaTHBHOI JOTTOMOTH. [IpoTe MU TakoX BUSBIIIM, IO MTPAKTHYHA peari3alis ic-
HYIOUHUX MPaBUJI 3HAYHO BiJIPI3HIETHCS X HEBUKOHAHHSAM. MU TIWIIIITH BUCHOBKY IPO HEOOX1]1-
HICTh PO3IIMPEHHS] BUKOPUCTAHHS HAPKOTUYHUX Ta HEHAPKOTHUYHUX 3HEOOIIOI0UHNX B YKpaiH-
CHKiH TaJiaTUBHIA MEAUITNHI, 3MIITHEHHS MaTepialbHO-TEXHIYHOI 0a3M XOCIICIB Ta JIKBiamii
ix kagpoBoro naedinuTy. Y cTaTTi BUCBITICHA HU3KA MUTAHb MaTtodizionoriii 6o10. Mu BU3Ha-
YUK, 1[0 Y TUTaHHS BiMIyTTs OOJII0 MaNTiaTUBHUMU XBOPHUMH BaXJIMBUMH € 11 MPUUMHU, TaK
1 9y TJIUBICTb, SIKY MOXKHA OIIIHUTH 32 KiJTbKOMa IIKajJaMu y Oanax. Mu IiAIUIM BUCHOBKY, 110
aZIcKBaTHA PEakKIlis MaIli€eHTIB Ha OUTh CIIPOIIYE AIarHOCTUKY Ta MPU3HAYCHHS aJIeKBATHOTO JIi-
KyBaHH$, a HaJIMipHA Ta «CTOTUHA» peakilis X YCKIaJHIOITb. MU 3ayBakKuiH, 10 JIKyBaHHS
XPOHIYHOTO 0010 TIepeadayae BUKOPUCTAHHS MEIUKaMEHTO3HOI Tepallii, T1MHO3y, KOTHITHB-
HO-TIOBEIIHKOBOI Tepartii, pi3uIHUX BIIpaB Ta (i3ioTepaneBTHUYHUX TPOLICIYP.

Knrouoei cnoea: xponiunuii 06ine, Hoyuyenyis, apmaxomepanis, HAPKOMUYHI 3He00.10-
8AIbHI, HEHAPKOMUYHI 3HEOONIOBANbHI.

LintyinTte ykpaiHcbkow: Hecteperko BI'. KeposaHicTb 60nto y naniaTueHin

E ﬂ . E MeOMLMHI K (haKTOp MeauKO-COLLianbHOro BMIMBY Ha SKICTb XMTTS NaLEeHTIB
1 B KiHUi iX xunTTs1. EKCnepumeHTanbHa i kniHivHa meguumHa. 2024;93(1):69-86.
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Beryn

3a Bu3HaueHHAM BcecBiTHboi Oprani-
3amii Oxoponu 3mopos's (BOO3, 2002),
rajiaTMBHA JIOIIOMOra HeoOXiJaHa IS I10-
JIIIIEHHS IKOCTI KUTTS AIli€HTIB 13 cMe-
pTENBPHUMHU JiarHo3aM® (HITeH 1 Jopoc-
TMX) IXHIX CIMEH Ta OIiKYHIB, OJIETIICHHS
iX cTpaxkaaHb, 3HUKEHHSI OOJIIO Ta 1HIIKX
(G13MYHUX CHMIITOMIB, HaJaHHS MCHUXOCO-
HIaNIbHOI 1 TyX0oBHOI miaTpumMkd [ 1; 2]. Ilo-
CTaYaJIbHUKH IMAJTIaTHBHUX TOCTYT HaJe-
JKaTh JI0 JIAHOK ITIEPBUHHOI MEANYHOI IOTIO-
MOTH, TOCITITAJIIB, CIIY>KOU IMIBUAKOI AOTIO-
MOTH, 1 3a3BHYail yTBOPIOIOTH KOMaHIU
3 JIIKapiB PI3HUX clieuiaJbHoCTeH, 3 000-
B’SI3KOBOIO CIIEI[IaII3aI[I€I0 OJHOTO 3 YJjIe-
HIB KOMaHIM Ha MUTAHHIX 3HEOOJCHHS.
[TopsiTok HaTaHHS MAIaTUBHOI JIOTIOMOTH
B YKpaiHi BuU3HaYeHUH HaKa3oM MiHicTep-
cTBa OXOpOHU 370poB's Ykpainu Ne 1308
Bix 04.06.2020 [3]. [Ipuanmmamu oprasi-
3amii najgiaTUBHOI JOHNOMOTH € 3a0e3re-
YeHHS 11 JOCTYIMHOCTI (HE3aJIeKHO BiJl MiC-
1I€3HAXO/HKEHHSI Ta COIAJIBHOTO CTaTyCy
TAIlIEHTIB) Ta aJeKBaTHE 3HEOOJCHHS (SIK
y 3B’SI3Ky 3 OCHOBHHUM IaJliIaTUBHHUM Jiar-
HO30M, TaK 1y 3B’sI13Ky 3 OOJIICHUMHU MEIHY-

HUMH TIpoueaypaMu). 3HEOOJIEHHS € Of-
Hi€r0 3 0a30BUX MOTPEO MaiaTUBHUX XBO-
pux (puc. 1). 3ay1s OCATHEHHS METU 3Me-
HIICHHS CTPaXIaHb JOCTaHEe 3HEOOJICHHS
€ 000B’SI3KOBUM. 3710pOB’sl Ta OJaronoiyy-
Ysi JIFO/IEN TaKOoX TMOB’S3YIOTH 13 BIJICYTHIC-
TI0 O0ITI0 [4—6].

He Bci nmonoxxennst Hakazy Minicrepc-
TBa OXOpOHHM 3/10poB'st Ykpainu «IIpo yao-
CKOHAJICHHS OpraHizailii HaJlaHHS TajiaTH-
BHOI oniomoru B Ykpaini» (2020) Ha cro-
TOJIHI € peai30BaHUMU y IPAKTUUHINA 0X0-
pOHI1 310poB’s. 30KpeMa, UM HaKa3oM
OyJ10 BBEJICHO HOBY CIELIANIbHICTD <JIIKap
3 majiaTUBHOI gomomMorm» [7], ska mama
OyTU BHECEHA JI0 HAIIOHAJILHOTO KJ1acui-
KaTopy npodeciii. Ajie Ha IPaKTUIll IILOTO
nie He BimOyocs [8]. Tak camo HemoBHE
BUKOHAHHS TMOJIOKEHb HaKa3y CTOCY€EThCS
il 3HeO0eHHS. 30KpeMa, He BiaOyBaeThCs
CTBOpPEHHS KaO1HETIB JIIKYBaHHS XpOHIY-
HOTO OOJIIO SIK BIJIOKPEMJICHUX CTPYKTYp-
HUX MAPO3IUIIB 3aKJIaiB OXOPOHH 3]10-
pOB’4.

VYHidikoBaHHH KITIHIYHUN TTPOTOKOJ T1a-
J1aTUBHOT MEJUYHOI JOMTOMOTH TIPU XPO-
HivHOMY O0TbOBOMY cuHApOMi (2012) [9]

| Jle, Ik, KHM HAIA€THCH A0TIOMOTA I | Popmu 1onoMorH I | IToTpedn namiaTHBHHX XBOPHX I
| Xocnick | ~ | JlocTyn o eBTanasii |
= =5
e B . -
[ Maniatieri Biaainenns, nanaty, Koiikn | s = | [lamaruBHi onepaini |
2 =
e =
LlenTpu eBTaHasii IHIIKUX JepikaB s 3 MennkaMeHTO3He JIKYBaHHS
s =
(MeIHUHHIT TYPH3M) 7 T
[laTorenernyuna 3HedoneHHs
Ynenun moOibHOT OpHramm N Ta 1y s
(miKapi, MeIMYHI CECTPH, s = cumnToMaTtH4yHa | Hapko- | Henapko-
- - . = o -
COLUATIBHI TTPaLlIBHHKH, oe) § = Tepams THYHE THYHE
TICHXOJIOTH, CBALICHHUKH, z S Z
z = 5 - - —
BOIIOHTEPH ) : [lepioanyni Mean4HI 00CTEIKEHHA
= (KOHTPOJIb PO3BUTKY OCHOBHOT'O
o - .
Ynenu poaux, =3 N NaJlaTHBHOIO Ta 1H. 3aXBOPIOBaHb)
3anpOIIeHi Me/HHHI E £z .
NPAIBHAKHA (MEIHYHI CECTPH, ] = | [Tcuxonoriyba JaomnoMora I
peabimiTonorH, MacaKHCTH, ,E 8
cizenku) ¥ | JIyXOBHA I ATPHMKA |

Puc. 1. OcHoBHI noTpeOu NaniaTUBHUX MALli€HTIB, POPMHU Ta METOIH iX 3aJJ0BOJICHHA B Y KpaiHi.

CouianbHa meauuuHa
Ta OXOPOHa FPOMaACLKOro 340poB’s
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MICTHTb BiJOMOCTI IIPO MaJiaTUBHOTO 3HE-
OOJICHHSI TPAKTUYHO ISl BCIX MAIli€HTIB
3 III Ta IV cTagissMu OHKOJOT1YHUX 3aXBO-
pIOBaHb. Y TPOTOKOJII 3a3HAYEHO, 110 OiJIb,
SKUI HE JIKYEThCS, MOXE IMOBHICTIO 3HU-
[IUTH JIIOJIUHY SIK OCOOHCTICTh, BUKIIUKAE
BITUyTTS O€3MOpagHOCTi, HEnoTpiOHOCTI,
3aJIe)KHOCTI BiJl JIIKapiB Ta OMIKYHIB, CTO-
POHHIX 0C10, 30UIbIIy€E PHU3UK CYIIUIB.
Taxkum gynHOM O1Ib 1 3HE0OJIEHHA y TaTia-
TUBHIA MEIUIIMHI Ma€ BEIUKE MEIUKO-CO-
1iajgpbHe 3HaUeHHs. BHBUEHHS BUMOT IPO-
TOKOJIy TaKOX BHSBIISIE BIJICYTHICTH Je-
SIKUX BaKJIMBUX OpraHi3aliiHUX pilleHb,
[0 MalOTh 3HAYCHHS ISl JOCTATHHOTO
3HeOoneHHs. Tak, y KapTax najgiaTUBHUX
XBOpUX BIJCYTHI MapHIpyTHI JIUCTH 3 BH-
3HAYEHHSIM O0OB’SI3KOBOTO OTPHUMAHHS 3HE-
00JIEHHS, 3 aJrOpUTMaMU MEepPeBeIeHHS
B 1HIII JIIKyBaJIbHI 3aKJIaJIM Y BUMAAKaX He-
MOJKJIUBOCT1 OpraHi3yBaTu Take 3He0o-
JICHHS Y 3aKJIa/Il.

Takum 4MHOM, HABITH NMPUUHATTA (3a-
TBEPDKEHHS Ta ONMPHITIOAHEHHS) HEO0X1]1-
HUX HOPMATHBHO-TIPAaBOBUX AaKTIB HE Ja€
rapaHTiil MoA0 HaJeKHOI opraHizarii me-
JMYHOT IOTIOMOTY NaJIIaTUBHUX XBOPUM Ta
3abe3neueHHs ix 0a30BuX MoTped. Y BUMa-
Kax, KOJIM 3aKjaJieHI y 3aKOHOJ/AaBCTBI HE
MpaloTh 200 MPALIOITh HEIOCTATHHO
e(heKTHBHO, HEOOXITHUNM KPUTUIHHX aHA-
JI13 OpraHi3aliiHuX pillieHb, OIlIHKA TOTOB-
HOCTI HaJaBaTh HEOOXiqHI MeQU4HI Ta CO-
1iaNbHI TOCIYTH, BUSBJICHHS T'OJIOBHUX TIe-
penko peaizaltii 3arIaHOBaHUX 3aX0/IiB.

MeTo10 10Ci1JDKEHHS OyJI0 BU3HAYEHHS
Mepeniky 1 3MICTy acrhekTiB 0600 1 3He60-
JIEHHS y MaJiaTUBHUX XBOPHX, SKI MalOTh
BpPaxoOBYBaTH y CBOili poOOTI MeIWYHI Ta
coIliabHi MpaIiBHUKY, 110 HAJAIOTh TaTi-
aTUBHY JIOTIOMOTY, a TaKOXX OpraHi3aTopu
OXOPOHH 370POB’ 1.

Marepiajm i MeToaun

JlocikeHHsT POBEACHO 13 BUKOPHC-
TaHHSM METOJy CUCTEMHOTO aHai3y 3 PiB-
HEM IMOKPOKOBOI JeTai3allii, 3ampornoHo-
BaHuM ['ony6kxoBum €.1I1. [10]. Takox Bu-

KOpHUCTaHUH 0i0J1I0CEeMaHTUYHUN METOT
3 BUKOPUCTAaHHSAM CTaHIAPTHUX MOIIYKO-
BUX anroputMmiB mxepen y Goggle Scholar
ta Ha PubMed, 3a KIIFOYOBHUMH CJIOBAMH
«XpOHIUYHUH OiIb» Ta «HajiaTHBHA JIOTIO-
MOTay.

Pe3yabTaTH Ta iX 00roBOopeHHst

Sx Bxke Oyno 3azHaueHo y «Bcerymiy,
3HEOOJICHHSI € OJIHI€I0 3 0a30BUX TOTPEO
OUIBIIOCTI MaNlIaTUBHUX XBOPUX. BOHO MO-
*e OyTH HEOOXITHUM Yy 3B 3Ky 3 OCHOB-
HUM TaJIaTUBHUM J1arHO30M, KOMOpPOij-
HUMH CTaHaMH, 1[0 CYIIPOBOKYIOTBCS XPO-
HIYHUM 0OJIEM, 3 TIPOBEICHHSIM MaliaTUB-
HUX OICPATHBHHUX BTPYYaHb Ta IHITUX ME-
JUYHUX TPOLENYp, U0 BUKIUKAIOTH Ob
[11; 12]. HemocraTHe 3HE00ACHHS, HEpaIli-
OHAJILHUH BUOIp IpernapariB MOXYTh OyTH
MOB’s13aH1 3 BIJICYTHICTIO HAJIHHUX 3HaHb
po BUAM 0010, MEXaHI3MH HOT0 BUHUK-
HeHHs. | HaBIaku, PO3yMIHHS ITUX aCIeK-
TiB I03BOJISIE TOKPAIIUTH SIKICTh KUTTSI Ma-
IIIEHTIB BCIX MpOodiIiB JiKyBaHHS, 0OpaTH
aJleKBaTH1 JIarHOCTHUYHI Ta JIIKyBaJbHI
migxoau [ 13-15].

V cBiTi O11b € CHMIITOMOM, 3 SIKMM IIa-
[IEHTH HaN{4YacCTiIIe 3BEPTAOTHCS 32 MEIUY-
HOIO JOIOMOT00. Y MajiaTUBHINA MequIi-
Hi BiH CYTIPOBOIKY€E OLIBIIICTh IMaTOJIO0T14-
HUX cTaHiB [16; 17]. YkpaiHCbKuii TIpOTO-
KOJI JTIKyBaHHsI XpOHIYHOTO 0010 y Taia-
TUBHUX XBOpHUX [9], 3 MOCUIaHHSIM Ha
MixunapoaHy Acorrialito BUBYEHHS OO0
(International Association for the Study of
Pain, IASP) [18], moB’sa3ye XpoHiUHHIA
O111b TIepII 32 BCE 3 OHKOJIOTTYHUMU 3aXBO-
PIOBaHHSMHU Ta BUAUISE TaKU TUIU OOJIIO:
3a CHJIOI0 — c1a0KuH, cepe/iHiil Ta CUIIbHUIN
(HecTepmHUT) Oib; 3a TPUBAIICTIO — NOC-
MitlHUll Ta HAaNaodonooioHUIL; 3a JHKEPEIIOM
Ta MEXaHI3MOM BUHUKHEHHS — Hoyuyen-
mueHuil (IKUH TOAUISIOTh HA COMAaTHYHUI
Ta BicuepanbHuil), Heuponamuynuii (MOB's-
3aHUH 13 mepe30yKeHHSIM abo MexaHid-
HUM a00 XIMIYHHM MOIIKOKEHHSAM HEp-
BiB) Ta kay3aneito (Oi1b, 3yMOBIEHUH ypa-
YKEHHSIM HEPBIB MyXJIMHOIO Ta MOCUJICHHH
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CHUMITATUYHUMH HEPBaMH). XpOHIYHUH O1J1b
PO3TIIAIAETECA TAKOXK Yy KOHTEKCTI HOro
MOTIEPETHBOTO JTIKYBaHHS.

3BepHEHHS JI0 MEePIIOHKEPE (IOKYMEH-
TiB Ta myOmikariii IASP) [19-22] noka3za-
JIO, 1110 3 MaJIaTUBHOIO MEIUIIMHOIO TaAKOXK
MOXe OyTH TOB'SI3aHUHN 1 TOCTPUH Oijb.
Tomy nmorminpHUM OYB PO3IJIST MEXaHI3MIB
HOT0 BUHUKHCHHSI Ta X MOPIBHSIHHS 3 Me-
XaHI3MaMHu XpoHIyHoro 6oumto. ['ocTpuit
OUIb YacTO CYMPOBOKYETHCS O3HAKaMHU
TOCTPOTo CTpecy (30UTbIICHHSIM apTepi-
QTBHOTO THUCKY, TOTOBIAMIJICHHS, YaCTOTH
CEepIIEBUX CKOPOYCHH Ta JWXAHHS, PO3IIH-
PEHHSM 31HUIb, T 1H.), @ XPOHIYHUHN — TO-
PYLIEHHSIMHI MEXaH13MIB B1THOBJICHHS (BTpa-
TOIO aleTUTy, BTOMOIO, 3HI)KEHHSIM J1i0i-
710, TPUBOT 010, Jienpeciero Toio). Cuia ceH-
COPHHX Ta €MOIIHHUX TIOPYIIICHb y TaIli€H-
TiB 3 0OJIEM KOJIMBAETHCS y ITUPOKOMY [li-
amasoHI 3aJIeKHO BiJl 1HIUBIAyaIbHOI TEP-
numocTi 6omo [23-27]. Ha copuitHsaTTs
00110 3HAYHMI BIUTUB MAlOTh AYMKH Ta
emorii. Iyt mamiaTHBHOT MEIUIIMHU BaK-
JUBUM € (aKT HENpPaBHJIbHOTO CIPHUIi-
HSTTS KJIIHIIUCTAMH XPOHIYHOTO OOJII0,
110 BUKITUKAE a00 MOCUIIIOE TPUBOTY Ta Jie-
npecito abo moripirye KOTHITHBHI QyHKIIIT
(BukoHaByi QyHKIII, yBary, mam'sire). Y Ta-
KOMY BHUNAJKy TAaIli€EHTIB YacTO JIKYIOTh
BiI TICUXIYHMX pO3JIaTiB 0€3 HaJIeKHOT
yBaru 110 3He6oneHHsA. Edexr Big aHTHIC-
MIPECaHTIB, TPAHKBLUII3aTOPIB Ta HEHPOJIeTI-
THUKIB MOK€E 3HW)KYBATH O171b pa30M 13 IICH-
X1aTpUYHUMH CUMIITOMaMH. AJie pO3yMiH-
HS TIEPBHHHOCTI OOIII0 MOXKE T030aBUTH
MaIieHTIB BiJ MOOIYHOI Iii mepeniuyeHux
npemnapatis [28-31].

BaxxnuBumu € # iHI11 1aTodi3ioa0rivHi
acniekt Oomto. Tak, cuia roctporo 60110
OLITbIIIE KOPEIIOE 13 CTYNEHEM YIIKOIKEH-
HS OpraHiB 1 TKaHWH, HI)X XPOHIYHOTO.
Heiiponatuunuii 6inb MOB'I3aHUN 13 JHC-
¢dyHKui€e0 (po3bagaHcoBaHICTIO) nepude-
puuHOi 200 LIEHTPaIbHOT HEPBOBOI CUCTE-
MU, a HOLUIIETUBHUHN — 13 IOMIKOKEHHIM
TKaHuH. CoMaTuuH1 00JIb0BI CUTHAIIN HAJ-

XOZSITh IEPEBAXKHO BiA MIKipi (i3 MOEqHAH-
HSM BiquyTTs OOJNIO Ta medii) Ta opraHiB
OTIOPHO-PYXOBOTO amapaTy (HOCATh T'OCT-
puii abo Tynuii TOKaTBbHUIA XapakTep), a Bic-
[epaibHi — Bij IHIIUX BHYTPIIIHIX opra-
HiB. Xapakrep BicLepabHOr0 OO0 3aiie-
KUTh BiJl OpraHy, 3 sSKOTO BiH ITOXOJUTH:
O1J1b B1J1 HAPEHXUMATO3HUX OPraHiB OUIbII
JIOKaJIbHUN Ta PI3KUM, BIJ MOPOKHUCTHX
OpraHiB — pO3JIUTHM, TTTMOOKUH Ta criazMa-
TUYHUH. BicuepanbHuil 011 mapeHxuMa-
TO3HUX OPraHiB OUIBIIOI0 MIPOIO MOB’s3a-
HUW 13 ypaKEHHSAM KallCyJl, MEHILOI —
IUOOKUX CHOMYYHUX TKAaHUH. X POHIYHUN
OHKOJIOT14HMI O1J1b, O171b y MOMEPEKY Te-
PEBAXHO € MOEAHAHUMH HOIUIEITUBHO-
Heliponarnunumu [32-41].

[Tepenada 60150BOTO CUTHATY BiIOyBa-
€TBHCS BIJ CIIElialli30BaHUX OOJHOBUX pe-
IENTOPIB, PEUENTOPIB PO3TATHEHHS, THC-
Ky. CHrHaI TIepefaeThes 10 CIMHHOTO MO3-
KY, a 3BIJITH — JIO IEHTP1B OOJII0 TOJIOBHOTO
MO3Ky. YacTrHa IMITyJIbCIB TAKOX Tepea-
€ThCS Yepe3 O1UHI HEPBOBI CTOBITH TIO MPO-
TUJICKHIN JpKepery 00J1i CTOPOHI, /10 Tajia-
MyCy Ta KopH. [[j1st po3yMiHHS XpOHIYHOTO
00JI10 BaXXJIMBUMM € SIBUINA 2inepanveesii
(HEeMOMIPHO CHJIBHOTO BiT4yTTs 0OJII0),
SIK€ BUHUKAE y 3B’SI3KYy 3 CEHCHOLTI3aIli€l0
HelpoHiB 10 Oomro. B pesynbrarti TpuBa-
Joro 000, sIKIiM HE JIKYIOTh aJeKBaTHO,
MO’K€ BUHMKHYTH HaJITO CHJIBHUH OO0JIbO-
BHI CHUTHAJ y BIANOBiAh HAa MiHIMAJIbHE
HOJpa3HEHHs Oylb-SIKUX NepuPepUuIHUX
HepBiB. BapianTom ceHcuOimizanii € BUHH-
KHEHHs an00unii, 60JIbOBOI peakiii Ha He-
00JLOBUI TOAPA3HUK. binb Bij perento-
piB PO3TATHEHHS Ta TUCKY BUKJIHMKA€ BiJl-
qyTTs 00110 a0 X 3HAYHO MOCUIIIOE 0O0-
JbOBUH CHTHAJI 32 YMOB TPUBAJIOrO Ha-
OpsIKy, 3HaXO/PKEHHS y TOPU30HTAILHOMY
HOJIOXKEHH] 0e3 3MiHU MO03U. 3BaKAI0YN Ha
€JIEKTPOXIMIYHY HPUPOAY Iepenadi Hep-
BOBUX CHUTHAJIB, BOKJIUBUMHU JUIsI BUHUK-
HEHHs 00JII0 € TaKOX I'yMOpaJbHI Mexa-
Hi3MU. Y popMyBaHHI 00110, TEPETBOPEH-
Hi 10r0 13 TOCTPOro Ha XpOHIYHUMN, CEHCH-
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Oimizarii HepBOBOi CHUCTEMHU NPUIMAIOThH
y4acTb MeJiaTOpH 3amajieHHs (aleTuiixo-
JiH, CEpOTOHIH, aJAPEHANiH, MPOCTarjaH-
JVHY, OpaJIMKiHIH Ta iH.). 3MEHIICHHS Ha-
OpsiKy, HOpMaji3amisi TeMmnepaTypu TKa-
HUH 3a3BHYail MocadiooTh 01tk [42—46].

[HmIMM HaNPSIMKOM 3MEHIIEHHS OO0
€ peryJsLis HOro CIpUMHATTS 32 paXyHOK
TICUXOJIOTIYHUX HAJIAIITyBaHb, MEAUTATHB-
HUX TEXHIK, TiTHOTeparii, pediaekcorepa-
mii, ¢i3ioTeparii, HAPKOTUYHUX Ta HEHAP-
KOTHYHHUX 3HEOONIOBAJILHUX IpPEnaparis,
AHKCIOJIITUKIB, AHTHJIENIPECAHTIB, MPOTHU-
CYZAOMHHUX IpenapatiB. JIiKkyBaHHS XpOHIU-
HOTO OO0 TOTPIOHO MOYMHATH OJpasy,
KOJIM 3’SIBJISIFOTHCS BIATIOBIJHI YMOBH: KO-
T TIALI€HT 3BEPTAETHCS 32 MEAMYHOIO JI0-
TTOMOTOIO Ta MOYKE€ OTPUMATH 11 BIJIIMOBITHO
JI0 KJTIHIYHUX MPOTOKOJIIB Ta BiJ MeIud-
HOTO TIEPCOHAITY 13 JOCTaTHHOIO KBaidi-
Kali€ro.

[HauBinyabHA YYTJIMBICTH O OOJIIO
KOJIUBAETHCS BiJ] HAAMIPHOI 10 CTOIYHOI.
BwminHsa (CrTpOMOXHICTB) TAIli€eHTa CTOIY-
HO MEPEHOCHUTH O1JIb Ma€ SIK TO3UTUBHI, TaK
1 HeratuBHI Haciiaku. I[lo3suTUBHUM Hac-
JIJIKOM € 3HIKEHHS PU3MKIB CEHCUO1Ti3a-
mii 70 O0Jf0, HEraTUBHUM — PU3UK TIOCH-
JICHHS TICUX1YHUX Ta COMATUYHUX CUMIITO-
MiB (Henpecii, ayTHYHUX PO3JIaJIiB, BUCHA-
KEeHHs MOp(]osOoTiYHUX Ta 0I0XIMIYHUX
KOMITEHCAaTOpPHUX MexaHi3MiB). CTtoiyHa
peaxiris Ha OUTb TaKOXK YTPYIHIOE IIBUIKY
OI[IHKY p€ajJbHOTO PiBHIO OOII0 MEaHn4-
HUMH TpaliBHUKaMH. AJie HaBITh SKIIO
MaIie€HT HE CKap)KUThCAd Ha Oib, BU3HA-
YUTH HOro BIUIMB HA XBOPOTO J0MOMAara-
I0Th TaKi 03HAKU SK TPEMTIHHSI, BereTaTUB-
Hi peak1ii (zepmorpadizm, Temneparypa
IIKIPHUX TTOKPOBIB, MMOTOBUAICHHS ), TPH-
MacH 6oiti. OcTaHHI € HEBIT €MHOIO YaCTH-
HOIO JIarHOCTHKH CHJIM CIIPUUHSTTS OO0
3a BizyansHo-Ananorosoto [Ikanoro (BALL)
[47-49]. BincyTtHicTh ckapr Ha Oitb MOXKe
TaKoXK OyTH MOB’sI3aHa 13 BIKOM (MaJICHbKI
JITH MOXYTb IJIAKaTH, alie¢ HE CKapKUTH-
Ccsl, y JIITHIX MAaIli€HTIB 3 IEMEHII€I0 3a-

MICTh CKapT Ha Oi71b MOXKYTh OyTH HAmau
arpecii, BiJUyKe€HICTb, CTOHH), BIICYTHICTIO
MOJKITUBOCTI pyxarucs (y MAIi€HTIB i
yac cepalii, mapaai3oBaHUX MAIi€HTIB),
BIJICYTHOCTI MOXKJIUBOCTI TOBOPHUTH (HiMi
MaIi€HTH, TAIlEHTH 3 ayTHYHUMH pO3Jia-
namu) [50-52]. Jlns omiHKHM Big4yTTS Ta
HasIBHOCTI 00JI1 JTiKapi 3BEPTAIOTh yBary Ha
pedIeKTUBHI MPOSIBH, SIKI BaXKKO IMPHXO-
BaTu (CTOH, rpuMacu, TpeMTiHH:). [1i yac
oreparlii aHeCTe310JI0TH OpPIEHTYIOThCS Ha
BEreTaTUBHI peakiii, po3mupeHHs abo
3BYXKCHHS 31HHIIb, IPUCKOPEHHS ceplie-
OWTTS Ta TUXaHHS, TPUMACH, PyX OYHUX
sg0JIyK, MUMOBIJIbHE MOpPTaHHS, a TAKOX
3BEpPTAIOTHCS JIO0 MAIli€HTa, IKOMY BaXXKO
TOBOPUTH, 1100 BIH MOPTHYB NEBHY KiJIb-
KICTb pa3iB, AKIIIO TOH HE MOKE TOBOPUTH.
A TIaIfieHTIB 3 ayTHYHUMU PO3JIaJIaMH peaK-
1i€ro Ha OUTh MOXke OyTH BiJICTOPOHEHHS,
BTpaTa KOHTaKTy 3 oTouyrounmu [53-55].

O1iHKa IHTEHCUBHOCT1 00JIt0 MOXe Oy-
TH BepOATbHOIO (CUJIBHUIN Ta CIIAOKHUH OL11b;
CUJIBHUH, CEpeNHIN Ta cIabkuii) abo Oab-
Hoto, 3a BAIII, B sikiit 0 o3Hauae BimCyT-
HicTh 0010, 10 — HecTepmHMA O11h. Takum
YHUHOM IIIKaJIa € JecsITUOANbHOLO, alle Bapi-
AHTIB OIIIHOK MOYe OyTH OquHAAIATE. [{yist
JiTEeH Ta HETPAMOTHHUX TAIIEHTIB Ha IIIKa-
Jqy OJAl0Th MANFOHKH OONHUYYS 3 TpUMa-
camH, Ta MPOIMOHYIOTh OKAa3aTH TOU BUpa3
00y Ys, IKUH Ha X JyMKY BiJIOBiIA€ piB-
HI0 OO0 3apa3 abo y 3rajlaHvii Jac pa-
nime. Ominka 3a BAIIl € kopucHOW0 11st
BHU3HAUEHHS AK OOJIOUOCTI MPOBEICHHUX
MEINYHUX MPOLEAYP, TaK 1 €PeKTUBHOCTI
MPU3HAYCHOTO 3HEOONEeHHS. Y OUIBIIOCTI
Mall€HTIB CAMOOIIHKA CHILHOrO OO0 3a
BAIII € Ginbin 00’ €KTUBHOKO, HIXK MOMIp-
HOro Ta ciaabkoro [56-58].

VY memiaTpu4HIN NMpaKTHIN, JUIS JITCH
y BiIli BiJl IBOX MICSIIB A0 CE€Ml POKiB,
a TaKOX JUTSl OLIHKU OOJO TOPOCIUX, SIKi
HE MOXYTbh T'OBOPUTHU uepe3 iHTyOariro,
BUKOPHCTOBYETHCSI aJlbTePHATUBHA IIIKAJa
6omo BAITHO (BrtimHicTh, AKTUBHICTB,
[Tnau, Horu, O6muyust; anr:i. — Face, Legs,
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Activity, Cry, Consolability scale, a6o
FLACC). llkana BUKOPHCTOBYE 5 KpuTe-
piiB OIIIHKK COMAaTUYHHMX Ta EMOI[IHHUX
MposiBiB 0OJI0, 32 KOXKHUU 3 SIKHX MOXKE
OyTu HajaHa orinka 0, 1 abo 2 Ganu (maob-
auys 1). Cyma OaiB BCiX KaTteropiu orti-
HIOETBCA SIK KOMPOPTHUI abo posciadiie-
Huit cran (0 6aniB), jgerkuil auckoMdopt
(1-3 Oamm), nomipHuii Ok (4—6 OaiiB)
abo x cuiapHUHA auckoMdopt/6ins (7-10
OauniB) [59-61].

CTBOPEHUX Y MAIli€HTA IiJ] 9YaCc KOTHITHUB-
HO-TIOBEIIHKOBOI Tepartii [62; 63].

Omninka 060JI0 BKIIIOYA€ HE TUIBKH BU-
3HA4YEHHS i1 peaJbHOi IHTEHCHBHOCTI Ta
PiBHS CIPUAHATTS, aje i BIUIMB HA SKICTh
JKUTTS, COH, HACTPii, CIPOMOXKHICTh MUC-
JWTH, HABYATHUCS, MPAIIOBATH, 3JaTHICTh
JI0 caM0o00cITyroByBaHHs, J1i0ino [28]. Ane
CJII1 BpaXOBYBAaTH, IO CJIOBOM «O1iJ1b» Ta-
LIEHT MOYKE XapaKTepU3yBaTH CBIM IyIlIeB-
HUW CTaH, piBeHb CTPaXJaHb, TPUBOTH,

Tabauys 1. Oyintoeanns nposeise 6ono y dimeti 8ikom 2 micayi-7 pokie 3a wikanrow BAITHO.

Kinpkicts Oaiis

Kpurepiit 1

2 3

BrimmnicTh Cran po3crmabiaeHmit

MoskHa 3aCIIOKOITH
JIOTUKaMH, 001fiMaMu
abo po3MoBaMu

Baxxko BTimmTH
abo0 3acroKoiTH

AxTuBHICTE | JISKHUTH CIIOKIIHO, 3BUBAETHCH, Pyxu pi3kn,
TOJIOKEHHST HOPMaJIbHE, IIepeCyBaETHCA, BUTHHAETHCS Ha3a]
JIETKO PYXa€ThCS pyxXaeTbcs BIIepen-Hazal,
Hanpy>KeHUH
[Tnaua He mmade yBi cHi CTOrHE Ta CKHUTJIUTS, ITocritinuii 1ade
Ta KOJIH MPOKUHYBCS 1HOM1 CKap>KUTHCS (punae), KpHIUTH, YACTO
CKap>KUTBCS
Horm Y HOpMAaTEHOMY Hampyxeni, MoxyTs OyTn | b’e HOramu
MTOJIOKEHHI, po3ciabiieHi | He3HaYHI pyXH a0o MmATATYE iX
O6aIst be3 ocobmmBoro Bupasy UYac Bix wacy € rpuMacHy, ITlixGopiaas TpeMTHTD,

a00 MOCMIIIIKH

XMYpUH, 3aMKHEHHH,
HE 3alliKaBIIeHUH
OTOUYYIOUYHMM CTaH

miejena CTUCHyTa

HanmipHa peakiiist Ha O11b, sSiIka HE Bij-
MIOB1JIa€ CHJIi TIPOSIBIB MATOJIOTTYHOTO TIPO-
1ecy, MOKe TPHU3BECTH JI0 MOSBU TOCTil-
HOT'O CTpaxy HOBUX Hama/iB, KU TIPH3BO-
IWTH 10 HEBPOTH3alii, MOsBH ab0 3aroct-
PEHHS CHUMIITOMIB JieTipecii, BTOMH, Bifc-
TOPOHEHOCTI BiJ] OTOUYIOUYOTO CBITY, BUHU-
KHEHHS icTepii, IpaTiBIMBOCTI, HAIMIPHUX
ckapr. CroiyHa abo HagMipHa peakxiiisi Ha
OUTb YTPYIHIOE TIarHOCTUKY Ta MPaBHJIb-
HICTb MPU3HAYEHHS 3HEOO0JII0I0YNX Iperna-
pariB. HeanexkBaTHa peakiist Ha O171b MOXKe
OyTH BperyJibOBaHa BOJIbOBUMU 3YCHII-
JSMH, 3 BUKOPUCTAHHSAM HalalllTyBaHb,

CTpaxiB, MPUTHIYEHOTO HACTPOIO, 1 HABIThH
CUMIITOMHU KIiHIYHOI aemnpecii. Haamiphi
CKapru Ha OiuTb MOXYTh OyTH TPOIHKTO-
BaHI KOPHCTIO OTPUMATH HAPKOTUYHI 3HE-
Oosroroui ab0 JTKApHSHUM, ICTEPUYHUMH
(1eMOHCTPAaTUBHUMH) CTAaHAMH, HASIBHICTIO
cuHapoMy MIoHXTay3eHa, OpakoM CIIiB-
YyTTs Ta yBar" y caMOTHIX Jrofei. Pi3Hi
TUTU peakilii Ha OiIb Ta X MOXJIHBI Hac-
JAKY TpecTaBleHi Ha puc. 2.

Jnst nikyBaHHSI OO0 BUKOPUCTOBYIOTh-
Csl HAPKOTHYHI Ta HEHAPKOTUYHI aHaJbre-
TUKU (mabauys 2), a TaKOXK aja’ IOBaHTHI
npenaparu (MiopesakcaHTH, aHTUJIeTIPe -
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Peakllisi maiieHTa Ha XpOHiuHMii 011k |

I
HanmipHa | [ AnexBaTHa «CtoigyHa»
~
L G | YcknaaHeHHs
=~
ceHceOlm3anis, BiZCYTHI BUHUKHEHHS 200
aNomiHis, ITi ICUJICHHSI CUMITTOMIB
rinepabresis, PiBenb 0ot BiANOBiAAE Jierpecii;
rinepecresisi; BAKKOCTI 3aXBOPIOBAHHSI TICUXOCOMATHUYHI MPOSIBH;
3arOCTPEHHs iCTepil, BIZICTOPOHEHHS NIPU
emijencii, AQyTHYHHX PO3JIaziax
cuHapomy MroHxray3eHa

\Z

BB Ha AiarHOCTHKY Ta JIiKyBaHHS

|
Z ~ -

301IbLIIEHHS JO3YBaHH JIO3BOJISIE IBUILIE TIOMUJIKH J1arHOCTHKH,
3HEOOIIOBABHUX 13 BCTAHOBHUTH MPABUIIbHHI NPU3HAYEHHSI

PHU3UKOM Mepeao3yBaHHs JarHo3 Ta MPU3HAYUTH MEHILINX 33 MOTpPiOHi

Ta MPULIBUALICHHIM aJIeKBAaTHY TepaIrLiio, 2103 3HEOOJFOBAIBHIX
3aJIEKHOCTI BiJT ZIOTIOMAra€e KOpUryBaTu MPUCKOPEHHS XPOHi3arii
HApKOTHKIB; TEepArio MPOTSIrOM Oouni;

JIKyBaHHS JIKyBaHHS BUIL[ PH3UKH
NCHUXIaTPUUHUX BUCHQ)KEHHS

CUMIITOMIB 3aMiCTh KOMIEHCATOPHHUX
3HEOOIEeHHs pecypciB

Puc. 2. YcxmamaenHs Big HaAMIpHOT Ta «CTOTYHOI peakilii Ha OiJb,
iX BIUTMB Ha JIarHOCTUKY Ta JIIKYBaHHIL.

Tabnuya 2. Ilpenapamu 0ns 1iKy8aHHs XPOHIUHO20 OO Y NATIAMUBHUX XEOPUX
8i0N0BIOHO 00 HAUIOHALHO2O NPOMOKOLY (PiK) ma «mpbox cxoounoxy BOO3/IAHPC (2008)

;Se)%(;f:{i? [Ipemaparu (pazoBa/MakcumainbsHa 1000Ba 103a*)
1. nerkwuit 617b 1.1. mecrepoinni mpotu3amnansHi npenapatu (HII3I1) (aneruncaminmiosa
kucnora, mapareramou (0,5 /1,6 r), ibynpoden (0,2-04 r/1,2-1,6 1),
IHIOMeTanuH, MeaokcukaM (7,5—15 mr/7,5-15 mr),
nexcanri (25 mr/75 mr), eropukokcu6 (50—120 mr/150 mr));
1.2. ax’roBanTHI (onmoMixHi) mpenaparu (mimokamM (50 mr/150 mr),
Oaxmodenr (5 mr/30 mr), TuzaniauH (2—8 Mr/24 mr),
amiTpunTiiIiH (25 Mr/75 mr), kapoamasemnin (0,2—0,4 1/1,2 1));
2. momipHuit Oinb 2.1. cmabki omioimu (KoaeiH, TpaMamon);
2.2. HIT3IT;
2.3. ag’10BaHTHI penapary;
3. cunbHUIR/ 3.1. cunpHi omioinu (MopdiH, GpeHTaHi, riIpoMopdoH, METaI0H,
HecTeprHuil 6i1b Oynpenopdin, Tpumenepunut, Oyropdanoin, HaIOydiH);
3.2. ax’tOBaHTHI penapaTw.

[TpumiTKH: pa3oBi Ta MaKCUMAaITBHI JOOOBI T03H BKa3aHi BiAMOBIAHO 110 [65].
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CaHTH, MPOTHCYAOMHI IpenapaTH, aHKCio-
JUTHKI, HEUPOJICNITHKY, CHOJIINHI Ta cena-
THUBHI IIpenapaTy, aHTUTICTaMiHHI 3aco0H,
MICIIEBI aHECTCTHKH, arOHICTH ICHTPaJb-
HUX alib(haaapeHoperenTopiB), MO MOCH-
JIIOIOTh 10 3HEOOJIOBAJIBHUX IIEHTpalb-
Hoi 11ii. Bubip 3He000BaIbHUX IS JIIKY-
BaHHS XPOHIYHOTO 0O0JIIO B1/INIOB1/Ia€ MPUH-
nunmy BOO3 Ta MixnHapoaHa Acormiaris
XOCITICHOT Ta MaJTiaTUBHOI JOMOMOTH (aHTJI.
International Association for Hospice and
Palliative Care, IAHPC) «Tpbox cxo/u-
HOK» (2008) [9; 64].

AHaNBreTHKH BUKOPHUCTOBYIOTH IIE€PO-
panbHO, 1H(]Y31HHO Ta JTOKATBLHO (HAPHK-
naj, y BUTIISAL OJIOKaI, IIacTUPiB). «30710-
TUM CTaHIAPTOM» 3HEOOJICHHS € MOpPhiH.
Horo no0Ope BigoMuii TOOIYHMIA e(deKT
MIBUJIKOTO (DOPMYBaHHS 3aJICKHOCTI HE Oe-
PYTb 10 yBaru Juis BUKOPUCTaHHS Yy Tepa-
mii HampukiHI XUTTA [9; 66]. Bukopuc-
TaHHS 3HEOOJIOBAJIbHUX 32 MPUHIUIIOM
«CXOJIMHOKY» Tependadae MoCTyMOBUIl Ie-
pexia Bia 611k cabKux 0 OUTBIIT CUIIBHUX
npenapariB, a TaKOX IMOCTYIIOBE ITi/IBU-
IIEHHS J03yBaHHA. Bukopucranus an’to-
BAaTHUX IpenapariB J03BOJISIE BUKOPUCTO-
BYBaTH MEHIII JI03H 3HEO0OTIOBATIBHUX, 110
0COOJIMBO BaXJIMBO JJISi HAPKOTUYHUX 3a-
co0iB.

[TonermeHHss XPOHIYHOTO OOJIF0 MOXKE
B1IOyTHCSl BHACIIJIOK MPOBEJACHHS Tajia-
THUBHOT'O ONIEPATUBHOIO BTPYUYaHHS: 3aBIs-
KU BUJAJIEHHSI 00’ €MHOTIO0 HOBOYTBOPEHHSI,
10 TUCHYJIO Ha HEPBH, BITHOBIIEHHS MPO-
XITHOCTI JIUXQIbHHUX, CEYOBUBIIHUX IIIS-
XiB, IIJTYHKOBO-KUIIIKOBOTO TpakTy. Edek-
TUBHUM TaKOX € MUISIX 3MiHU BITIyTTs 00-
0. KorHiTHBHO-TIOBEIIHKOBA TEPAITisl J10-
3BOJIsIE TalieHTaM (OopMyBaTH BIAaCHI
cTparerii momaHHs 001r0. BUTbIIICTh 1TUX
CTpaTeriii 3aCHOBaHa Ha TMEPEOLliHIll 3Ha-
4yeHHsI 00JII0 Ta BiABOJiKaHHS yBaru. Jlis
JKyBaHHS XPOHIYHOTO OOJII0 MOXYTh Oy-
TH e(pEeKTUBHUMHU TiMHO3, pediekcoTepa-
mis, (izioreparnisi, Gi3MyHI BIpaBH, MOJIHU-
TBU, MeauTalii. OfHI€I0 3 BAXKIUBUX MIPH-

YUH 0COOJIMBOIO cTaBjicHHS (0e3 abCooT-
HOI BiZIMOBH, 3 BU3HAHHSM IIpaBa Ha iCHY-
BaHHs) y CIIIA ta kpainax €Bponu i3 po3-
BUHYTOIO «3aX1JHOI0» MEIUIIMHOIO € came
MO3UTUBHUY BIUTUB HA CTaH JEIKUX allb-
TEPHATUBHUX (HAPOJHUX, HETPAIULIHHUX )
METO/IB HA CTaH ITAJIaTUBHUX IAI(I€HTIB
[28; 67—72]. Hanpuknan, y CIIIA BuBYeH-
HSIM IIUX METOIB 3aliMaEThCsl CIeliani3o-
BaHa JiepKaBHa ycraHoBa HarioHabHMIA
ueHTp CIIIA 3 xommieMeHTapHOI Ta IHTer-
patuBHoi MequiaE (NCCIH) Hartionans-
HOT'O IHCTUTYTY OXOPOHH 370POB'sl (aHIJL. —
National Institutes of Health, NIH) [73; 74].
Jns moponaHHg caabKoro Ta ToMIp-
HOT'O 0OJTI0 MOKE BUCTAYATH ITEPOPATHHIX
HII3II, GinpLIicTh 3 SKMX HE MOXKHA na-
BaTH Hatie. [Ipobiema moapazHeHHs CIu-
30B010 000moHkH HIT3IT 3 pusznkom kpoBo-
T€Y € aKTyaJbHOIO Yy CBITJII HEOOXi1THOCTI
TPUBAJIOTrO 3HEOOJEHHS. Y JITHIX MAalli€H-
TiB MPH MPU3HAYCHHI IUX MpernapaTiB Ta-
KOX CJIiJ] BpaXOBYBATH 1HIMBIyalbHY TIe-
PEHOCUMICTh, PU3HKU HUPKOBOT HEOCTAT-
HOCTI Ta CyAMHHHUX Kpu3 (1HpapKTy Mio-
KapZly Ta 1HCYJIbTY), pU3UKHA. BaxinBoro
OCOOJIMBICTIO IIUX TIpemapariB € BiJICYyT-
HICTh PU3HKY 3aiekHOoCTI [75-80].
HasBHiCTBH cuipHOTO 00JTI0 TTepeadadae
BUKOPHCTAHHS HAapKOTUYHHUX 3HEOOJIOBA-
npHuX. [lepur 3a Bce omioifiB, aroHicTiB
(Mop@iH, OKCHMKOJ/IOH) aHTAarOHICTIB Ta aro-
HicTiB-aHTaroHicTiB (OynpeHopdiH, OyTOp-
dbaHO0JI) OMHONMEHHUX PEHENTOPIB Y
IIEHTpaJIbHIN HEpBOBIiK cucTeMi. HeoOxin-
HICTh TPUBAJIOTO 3HEOOJIIOBAHHA y Masia-
TUBHIM MEIUIIMHI BUMarae BUOOpy mpemna-
paTiB 3 MIHIMQJIbHUM 3BHKaHHSIM Ta IiH-
[IUMH [MOOIYHUMH JisIMHU. Y HalllOHAJILHO-
My MPOTOKOJI JIIKyBaHHS XPOHIYHOTO 00-
JI0 y MaiaTUBHUX XBOpUX [9] € 3acTepe-
JKEHHSI HE TOBOPUTH XBOPUM PO 000B’513-
KOBU PO3BHUTOK 3aJIeKHOCTI, a JIUIIE PO
11 BUCOKHM pU3UK. TaKoX € 3aCTEpPEIKECHHS
JUISL JIIKapiB PO MOXKIIUBICTH OMHUJIKOBOT
JIarHOCTHKY 3aJIe)KHOCT] Y BUTIAJKY HEJO-
CTaTHBOTO J03YBaHHS 3HEOOIIOBAIBHOTO.
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Bumora nomatkoBoi 103u Moxke OyTH He-
MIPAaBUIILHO PO3I[IHEHA K 3aJIE€KHICTb.

[Ipu3HayeHHs HEHAPKOTUBHHUX 3HEOO-
JIOIOYMX 3a3BHYAN Mepeye MpU3HAYeHHIO
HApPKOTUYHUX, a 1X CIUIbHE MPU3HAYCHHS
JI03BOJISIE 3MEHIIIUTH 103U HApKOTHYHHX,
110 3MEHIIIY€ PU3HKY 3BUKaHHA. [[puiiman-
Hs HAPKOTUYHUX 3HEOOJII0I0UNX Olblie
TPHOX MICSIIIB BUMArae OLiHKH 0OJIto, 1o-
KpalieHHs (yHKIIOHAJIbHOTO CTaHy Marlie-
HTa, O3HAaK 3aJeKHOCTI. SKII0 piBeHb 00-
JIF0 HE 3HMKYETHCS HABITh 13 MABUIICHHSM
703U — HAPKOTUYHI 3HEOOJIOI0U1 BiAMIHS-
10Th. OTHUM 32 BOKJIMBUX PU3HUKIB MOIATb-
1100 NpUHMaHHS HAPKOTHKIB € CMEPThH Bij
3ynuHKY quxans [81-85]. Jlitui moau Ta
HEMOBJIATA 3a3BUYail OLIBII YYTIUBI /10
OMIOi/iB, Ta MOTPEOYIOTh MEHILUX 03, HIXK
mosioni. [ToOiYHUMM IiIMHU OITlaTiB TaKOXK
€ TIJBUINCHHS TOTOBIIUICHHS, 3aKpilH,
CYXICTb Y pOTIi, HyA0Ta, 6mtoBaHHA. L1 Hac-
JAKU € YacTUMU. TakoXk € MEHII 4acTi Mo-
O14H1 JTii y BUTJISIII MIOKJIIOHIYHUX CYJIOM,
CBepOJITUKa MIKIpH, OpOHXOCMa3My, MPUT-
HIYEHHS TUXaHHS, 3aTPUMKH Cedi, Tcuxia-
TPUYHUX cUMNOTOMIB (aucdopii, memipiro,
rajrorHanii yei cui). [llomo nux cummnro-
MIB 3aCTOCOBYIOTh CUMIITOMATHYHE JIIKY-
BaHH4. SIKI10 BOHO HE eeKTUBHE — Mperna-
paT 3MIHIOIOTh Ha IHIIUK. Y 3B’SI3KY 3 pH-
3UKOM MPUTHIYCHHS AUXaHHS 3 OmiaTaMu
3 BEJIMKOIO OOEPEKHICTIO CJIiJT TpU3HAYATH
TaKi mpernapaTu sik 6eH30/11a3eiHU, Miope-
JaKkcaHTH Ta rabaneHtuH. Hebaxano Ta-
KOX TTOETHYBAaTH BUKOPUCTAHHS OITiaTiB 13
QJIKOTOJIEM.

Oxpemoi yBaru notpelye MUTaHHS Jii-
KyBaHHsI XpOHIYHOT0 O0JII0 Y HajliaTUBHUX
XBOpHUX Memaoonom. Lleit npenapar € Bax-
JUBUM JUTs T030aBIEHHS BiJl HAPKOTUYHOT
3aNIe)KHOCTI y paMKax MmporpaMm «3HUKEH-
Hs mkoam» (aHria. — Harm Reduction), sika
TICHO OB s13aHa 3 TAKOIO KaTEropiero natia-
TUBHUX XBOpHX, Ak BIJI-iHdikoBaHi (xBopi
na CHIJI) [86; 87]. JlikyBaHHS METaIOHOM
Mae npoBoauTucs mia kontposem EKT,
OCKIJIbKU BiH Ma€ BIUIMB Ha MOJOBXKEHHS

inTepBairy QT. CMepTHICTH BiJ BUKOpPHUC-
TaHHS META/IOHY € HABHIIOIO Cepel OIio-
iniB, TOMY JUIs HOrO IpU3HAYEHHS JTiKapsM
notpiOHa cnemianpHa miaroroka. [Ipemna-
pat HaJIC)KHTD JI0 TPYTIH JIKIB 3 «BiATEPMi-
HOBAHOIO TOKCHYHICTIO» 32 PaXyHOK TpH-
BaJol MUPKYJSAMii y KpoBi. TOKCHYHICTD
npernapara MoKe BUKJIMKATH a0o0 M1JCHUITIO-
BaTU NPOSIBU MEYIHKOBOI Ta HUPKOBOI HE-
JIOCTAaTHOCTI. Y MAlli€HTIB MOXWJIOTO BIKY
BIH YaCTO BUKJIMKAE 3aKpEU Ta HaAMIpHY
cenalliio, sika MOXe MPU3BOJIUTH 10 Ta-
JIHHS TAIli€HTIB, IO PYXamThCsA CaMo-
ctiitHo. [lopylieHHs: piBHOBAaru MoXyTh
BinmOyBaTHCSl BHACIIJOK PamnTOBOTO 3a-
TbMapeHHs cBioMocTi. Takox cepe mooi-
YHUX [ Tperapary 4acTHMHU € HyJ0Ta,
OJIFOBaHHS, 3aKpeIn, CBepOIIsTIKa, MIOKJIIO-
HYyC, TPUTHIYCHH TuXaHHs. BHacigok oc-
TaHHBOTO YCKJIaIHEHHS Mpemnapar 3 odepe-
JKHICTIO TIPU3HAYAIOTh MIPH XPOHIYHIN 00-
CTPYKTHBHIM XBOpOOI JIeT€Hb Ta CHHIPOMI
0OCTPYKTHBHOTO alTHOE CHY. 3a HassBHOCTI
JeMeHIIii Ta eHiedaionaTii MeTaJoH MO-
K€ BUKIIMKATH TaIoUHAII].
[TamieHT-KOHTPOJbOBaHA aHAJbre3is €
YACTUHOIO MAIIEHTOPIEHTOBAHOTO IMIXO1Y
y MaJliaTUBHOMY JIIKyBaHHI, ajie, Ha)KaJb,
came 11040 3HEOOJEHHS I[LOr0 MPUHIIUITY
HE YacTO JOTPUMYIOTBCS B YKpaiHi [88—
91]. IlpoBeneHuii aHaji3 PO3BUTKY CHCTE-
mu IlamiatuBHOi Ta XocmicHoi Jlomomoru
(ITX1) BenuxoOputaHii mokasaB, [0 Ha
MIEBHOMY €Talll CBOTO PO3BHUTKY (TIpuOIH-
3HO 35—40 pokiB ToMy) Kpaina nepeOyBaia
y CTaHi, y IKoMy 3apa3 nepelyBae Ykpaina
(TobTo 6€3 inTerpamii cucremu I1X]] no
HAI[IOHATTFHOI CHUCTEMH OXOPOHHU 3I0PO-
B’s1). Lle crocyBanocs Takox i opraHizanii
aziekBaTHOro 3HeboneHHs [92]. Ane dyty-
pICTHYHI MOJENi PO3BUTKY YKpaiHChKOI
CHUCTEMH OXOpPOHH 340poB’s [93] maroTh
HA/III0 Ha MOCTYMOBE MOBTOPEHHS IIISAXY
BenukoOpuTanii 10 o/Hi€T 3 KpaIux y cBi-
Ti cucreM [IX/]], 1 30kpeMa y NUTaHHSX 3a-
Oe3nedeHHs 3HEOONEHHSM MaTiaTUBHUX
MAII€HTIB Ta HA AKICTDH IX YKUATTA.
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Ha skicTh XHUTTS TaIi€HTIB TaKOX
BILUIMBA€E BUOIpP ONTUMAIBHUX (HOPM Me-
IUYHUX Tpernaparis, cepel SKUX MiHi-
MaJIbHa KiJIBKICTH MperapaTiB Mae BBOJIU-
THCS TapeHTepaibHo. HeHapkoTH4Hi Ta
HapKOTUYHI 3HEOO0II0I0UYN MOXYTh OyTH
BBEJICHI MEPOPATBHO a00 TpaHCAepPMalIb-
Ho. OcTaHHIi crocid BUKOPUCTOBYIOTh
JUISL TIpemnapariB, SKi MarOTh MOCTYBaTH
B OpraHi3M UJI01000BO, JUIsl BBEICHHS TT1]T
yac cHy namienTa. [Ipu iomy ciin Bpaxo-
BYBATH, II[0 CaMe BHYTPIITHLOBEHHUH CITO-
ci0 BBEJEHHS 3HEOOJIOIOYUX IpernapaTiB
3a0e3nevye HaWIIBUAIIUN MOYATOK iX Iii.
Came TOMy U1 TOYHOT'O I030BaHOrO 1 0e3-
MepepBHOro (MepioJUYHOTO OOJIIOCHOTO)
BBEJCHHS 3HEOOOBATBLHUX HAaMKpaIuM
CIIOCOOOM € BUKOPHUCTAHHS IIITPUIIEBOTO
Hacocy. Skmo Taki mpucTpoi BiCYTHI,
BHYTpPIITHROBEHHA 1H(Y31s1 32 TOTIOMOTOI0
KpareabHHUIb BUMarae MOCTIHHOTO KOHT-
poJIto 3 00Ky MEITUYHOIO IIEPCOHAITY.

bontocnum BBeIEHHSIM Ha3UBAIOTh «I1PO-
IITOBXYBaHHs» 31 LIMNPHULIA B KaTeTep Mpo-
TATOM KOPOTKOTO mepioay 4dacy. Taka of-
HOPa30Ba JIisi CTBOPIOE HEOOX1THY KOHIICH-
TpaIiro 3HeOOTIOBAIBHOTO B 00’ eMi 1H]Y-
31HHOT piAMHY, SKa MOTIM MOCTYIa€ Kpa-
MeJIbHO MPOTATOM MEBHOTO MEPIOTy Yacy.

[Ipu HEO0OXiTHOCTI TPUBAJIOTO 3HEOO-
JIIOBaHHS KUIBKICTH Ta iHTEpBaa OOJOC-
HOT'0 BBEJCHHS IIpenapariB Ma€e KOHTPO-
JIOBATH JiKap. BaxmauBum 115 XOCITiciB
€ KaJIpoBe 3a0e3MeYeHHs], SIKE YaCTO € MEH-
UM 3a motpedy. Jlikap y xocrmici mae mpa-
I[IOBaTH L1JI0JOOOBO Ta KOHTPOJIOBATU
3He0O0JIeHHS KOXH1 4 TOIMHU, 3 METOIO 3a-
noOiraHHs nepea03yBaHHI HAPKOTUYHUX
npenapatiB. bomtocHi 103U (Hampukian,
1 Mr mopdiny) NamieHTd MOXKYTh BBOJIUTH
co0i caMOCTIIfHO, HATUCKAIOUN KHOTIKY HE
paHimie yuM KoxHi 6 XxBWIMH. Hatuckanus
KHOIIKH paHille He IpU3Be/e 10 BBEACHHS
HOBOI JI03H IIpernapary, 110 103BOJISIE 3aI10-
OirTy mepeno3yBaHHIO. TakoXk HE MOXKHA
BUKOPHUCTOBYBATH MOJIIOHI J]03aTOPH Yy Ma-
JE€HBKHUX JITeH, JOPOCIHX 13 IEMEHIIEIO.

AJle HEOOXIIHICTh CIIATH, CTOMIIIOBAHICTD,
3yMOBJIEHa XBOPOOOIO, COHJIUBICTH BiJ
BBEJICHHS 3HEOOIOIOYMX Mpenaparis, 0a-
raTo 3 SIKAUX MalOTh CEJATUBHUM €()eKT, BH-
MararTh 3a0e3redyBaTH XOCIICH BapTic-
HOIO TEXHIKOIO JUISI KOHTPOJIO 3HEOOITI0-
BaHHS. AJle cydacHHU piBeHb (DiHAHCY-
BaHHS CTaIllOHAPHOI XOCHICHOT JOIIOMOTH
HE JI03BOJISIE KYTIUTH BCIO HEOOXIAHY TEX-
HIKY IS 3HEOOJIEHHS], HE3BaYKatouM Ha TIEB-
H1 YCIIIXH Yy peaii3alii nporpaM MeIu4HuX
rapanTiii momo 3HeboseHHs [28; 90; 94—
96]. BrnockoHaneHHsl Jep’KaBHOTO YIPaB-
JIHHS CHCTEMOIO XOCITICHOIO Ta MaiaTHUB-
HOIO JIOIIOMOT'OI0 Ma€ BKJIFOYATH CHCTEMHI
KPOKH II0J10 OLIBIIOI TOCTYIHOCTI 3HE00-
JTIOBAJIBHUX, 30KpeMa HAPKOTHIHHUX.

st mepiomMuHOTO 3HEOOJIEHHST TaKOX
MOKHAa BHUKOPHUCTOBYBaTH BHYTPIIIHbO-
M’s130BUM nUIsix. [locTynmoBo HaaXOIKEH-
Hs1 3HEOOTIOBAILHOTO 3 M’SI3y 10 KPOBI 3a-
Oe3reuye OUTBII TPUBAIMI 3HEOOTIOIOUNI
eekT y mopiBHSIHHI 3 BHYTPIIITHbOBCH-
HHUM, ajie € OLIbII OOJICHUM JIs Halli€eHTa
caMo 1o co0i. B oHKOJOTIUHIM TpaKTHUIll
JIOCTaTHBO YaCTO TaKOX MPAKTUKYIOTh Mif-
IIKIpHE BBEJICHHS 3HE00TI0BaIIbHOT0. MOp-
(biH TaKOX MOYKHa BBOJUTH I TypaIbHO
(5,0-10,0 mr) Ta iarpapekransuo (0,5-1,0
Mmr). B ocranHbOMy BHMaJIKy BBEICHHS
MOp(diHy 4acTO KOMOIHYIOTh 13 BBEICHHIM
MICIIEBUX aHECTETUKIB (31KOHOTHI, KJIOHi-
nuH) [28; 97].

BucHoBku

SIkicHe 3HEOOJIIOBAHHA € OIHIEI0 3 IO-
JIOBHUX NOTpeO ManiaTUBHUX XBOpUX. Bin-
CYyTHICTh Ta HEJOCTATHICTh 3HEOOJICHHS
3HAYHO 3HIKYIOTh AKICTb iX KUTTs. Ha cy-
YaCHOMY €Tarll PO3BUTKY CHCTeMa Maia-
THBHOI Ta XOCITICHOI JJOIIOMOTH B YKpaiHi
He 3abe3neuye sikicHEe 3HEOOJEHHS Ollb-
IIOCTI MAIi€HTIB, 1[0 MU OB’ I3YEMO 13 He-
3aBEPIICHOI0 PEPOPMOIO K CUCTEMH TaTi-
aTUBHOI JIOTIOMOTH, TaK 1 CHCTEMHU OXO-
POHU 37I0POB’sI B IIIOMY. MU IPONIOHYEMO
PO3IIUPUTH HAYKOBY AUCKYCIIO MPO BUAU
00110 Ta BIAMOBITHE HUM 3HEOOIIOBaHHS.
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BuBueHHsS HOpMATHBHO-TIPABOBOI JI0-
KyMEHTallil po MOPSA0K HaJaHHS Malia-
TUBHOI JIOIOMOTH B YKpaiHi Ta IPOTOKOIY
JIKyBaHHS XPOHIYHOTO OOJIO y IMajiaTHB-
HUX XBOPHX BUSBHJIO iX BiJIOBIIHICTh CY-
JaCHHUM TPOTOKOJIAM Ta MPaBUIaM CHCTEM
13 PO3BUHEHUMH CHCTEMaMHU TaJIiaTUBHOT
normomoru. [Ipore mpakThyHa peanizaiis
ICHYIOYHX TPaBWJI 3HAYHO BiJPI3HAETHCS
y Oik iX HeBUKOHaHHA. ToMy MU npoaHaii-
3yBaJIM BIJOMOCTI 110710 OO0 1 3HEOOII0-
BaHHA Ta 3pOOMJIM Y CTaTTI HEOOXi/HI aK-
IIEHTH, SKi MAIOTh BPaXOBYBaTH MPAKTUKU
Ta OpraHi3aTopd OXOPOHH 3/I0POB’S, aB-
TOPH HABYAJIBHHUX MPOTpaM IO IMajiaTHB-
HIM IOTTOMO31 JOPOCIIUM 1 JIITSM.

Mu BBaxaeMO HEOOX1THUM PO3LIUPUTH
BHKOPHUCTAHHS HAPKOTHYHUX Ta HEHAPKO-
TUYHUX 3HEOONIOIOUUX Y YKpPaiHChKIN Ta-
JaTUBHINA MEIUIMHI. YKPaiHChKI 3aKJIaau
OXOpPOHH 37I0POB’sI TOTPEOYIOTh 3MIIIHEH-
HS MaTepiajibHO-TEXHIUYHO1 0a3u XOCITiCiB
JUTSl 3aKYTIKH HEOOXITHOTO I 3HEOOJIEH-
Hs 00JIalHAHHS, TOCTaTHHOI KIJIBKOCTI CTa-
BOK MEIUYHOTO MEPCOHANly, 30Kpema s
KOHTPOJIIO CKJIaIHOTO MPOIlecy MOCTIHHO-
ro 3He0ooBaHHs. OJHOYACHO 3 LIUM TOT-
piOHO BUBUYEHHS Ta IIUPOKE OOTOBOPEHHS
y npodeciiftHX KojaxX MmaTrogi3ioNoriyHuX
Ta IIarHOCTHYHHUX acMEeKTiB OO0 y majia-
TUBHHUX XBOPHX.

Mu BU3HAUUIIH, 1110 Y MUTAHHS BIIYYTTS
00110 MaTiaTUBHUMH XBOPUMH BaXKJIUBUMU
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Nesterenko V.G.

THE CONTROLLABILITY OF PAIN IN PALLIATIVE MEDICINE AS AFACTOR
IN THE MEDICAL AND SOCIAL IMPACT ON THE PATIENTS’ QUALITY OF LIFE
OF AT THE END-OF-LIFE

Availability and adequacy of analgesia is one of the factors that significantly influence the
quality of life of palliative patients. At the current stage of development, the system of palliative
and hospice care in Ukraine will not provide clear pain relief for the majority of patients. We
conducted a study of PubMed and Google Scholar’s sources and legal acts of Ukraine at the list
and content of pain management in palliative patients, which should be considered in their work
by medical and social workers providing palliative care, as well as health care managers. We
proposed to expand the scientific discussion about types of pain and their corresponding anal-
gesia. The study of regulatory documentation on the palliative care in Ukraine and the protocol
for the treatment of chronic pain in palliative patients revealed their compliance with modern
protocols and rules of systems with developed systems of palliative care. However, we also
found that the practical implementation of the existing rules varies significantly in the direction
of their non-enforcement. We came to a conclusion about the need to expand the use of narcotic
and non-narcotic pain relievers in Ukrainian palliative medicine, to strengthen the material and
technical base of hospices and to eliminate their staff shortage. The article covers a number of
issues of the pathophysiology of pain. We determined that both the causes of pain and its per-
ception, which can be evaluated on several scales in points, are important in the issue of pain
perception by palliative patients. We came to the conclusion that an adequate reaction of pa-
tients to pain simplifies the diagnosis and the appointment of adequate treatment, and an exces-
sive and "stoic" reaction complicates them. We noted that the treatment of chronic pain involves
the use of drug therapy, hypnosis, cognitive-behavioral therapy, physical exercises, and physio-
therapeutic procedures.

Keywords: chronic pain, nociception, pharmacotherapy, narcotic analgesics, non-narcotic
analgesics.
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THE IMPORTANCE OF MEDICAL CANNABIS
FOR SOLVING THE PROBLEM OF PROVIDING ANALGESIA
TO PALLIATIVE PATIENTS IN UKRAINE

Lekhan V.M.
Dnipro State Medical University, Dnipro, Ukraine

One of the ways to solve the problem of pain relief for palliative patients in Ukraine is to
expand the arsenal of painkillers through the use of medical cannabis. In many palliative
diseases, cannabis is able to alleviate other symptoms that accompany patients with incurable
diseases at the end of their lives: nausea, lack of appetite, seizures, anxiety, depression. The
procedure for the legalization of medical cannabis in Ukraine is coming to an end, which is
a timely decision of the legislators and the government. Before the full-scale medical cannabis
war, 2.3 million patients were needed. Since its inception, this need has increased to 5.5-6
million. The Ukrainian agricultural market and the pharmaceutical industry will eventually be
able not only to provide the country with the necessary amount of plant raw materials for the
production of medicines and other cannabis products, but also to earn profits from exports,
providing part of the growing demand for cannabis in Europe in other countries of the world.
But this will require good conditions for investors and a consistent state policy in the adoption
of by-laws and the practical implementation of already adopted laws. The medical effects of
herbal cannabis and preparations containing it depend on the content of the narcotic TetraHy-
droCannabiol (THC) and the non-narcotic CanaBiDiol (CBD). Consumer preferences for rec-
reational cannabis are gradually flooding the market with high-THC, low-CBD herbal cannabis,
which increases the risk of faster addiction, the frequency and severity of cannabis side effects
such as psychotic disorders and cardiovascular crises. Ukraine needs to be prepared for the
increase in the use of illicit recreational cannabis along with the increase in the use of medical
cannabis, including among children and adolescents, and to counter these phenomena. But even
despite these risks, significant positive medical and social consequences can be expected from
the legalization of medical cannabis for palliative patients and war victims with post-traumatic
stress disorders.

Keywords: chronic pain, hospices, narcotic painkillers, non-narcotic painkillers, PTSD.
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In Ukraine, the problem of depriving
palliative patients of chronic pain is unre-
solved [1-3], which negatively affects the
quality of life of patients. One of the pos-
sible solutions is to expand the arsenal of
painkillers due to medical cannabis, which
also has a sedative, anti-nausea effect, re-
duces intraocular pressure, which is impor-
tant for the treatment of glaucoma. Medical
cannabis can significantly alleviate the
chronic pain of approximately 1 million
cancer patients in the country after chemo-
therapy, restore their appetite, which is ab-
sent due to intoxication, and reduce the
convulsive manifestations of the disease.
Professional medical associations of the
world are in favor of expanding the study
of the effects of cannabis and recognize its
great therapeutic potential.

The use of cannabis to relieve physical
and mental pain is over 5,500 years old.
Thus, the rite of smoking cannabis at funer-
als among the Scythians helped to reduce
the sense of loss. In ancient India, Greece,
and Rome, cannabis was used to treat fe-
ver, leprosy, gout, arthritis, and dysentery.
In the modern world, the medical effects of
cannabis have been studied in relation to
Alzheimer's disease, Parkinson's disease,
epilepsy, multiple sclerosis, amniotrophic
lateral sclerosis, HIV/AIDS, cancer and
many other diseases. In most countries of
the world, in connection with the need to
fight against the illegal circulation of nar-
cotic substances, a ban on the cultivation of
cannabis was introduced by the middle of
the 20" century. However, later some
countries legalized its use for medical pur-
poses. And some countries (the USA, the
Netherlands, Canada, Uruguay, Mexico)
are also for recreation. According to UN
data, as of 2015, there were more than 181
million cannabis users in the world [4].

The history of attempts to legalize can-
nabis for medical purposes in Ukraine
dates back three decades. For a long time,
the conservatism of society, the opposition

of tobacco companies, the inconsistency of
medical reform, and other factors stood in
the way of legalization. The last attempt of
the lawmakers in 2022 led to the legaliza-
tion of medical cannabis in Ukraine, but it
will remain prohibited for recreational pur-
poses. Patients will receive it via electronic
prescriptions. Only legal entities that have
a license and a GMP certificate will be able
to grow cannabis. They must provide
round-the-clock video surveillance of a clo-
sed greenhouse for growing raw materials,
control the movement of each hemp bush
with an individual code from the producer
to the patient. In December 2021, 60 out of
149 pharmaceutical manufacturers of Uk-
raine declared their readiness to produce
cannabis preparations under such condi-
tions. But it is likely that the first prepara-
tions with a cannabis content of 0.3% of
Ukrainian production will be made from
foreign raw materials [5].

But later, Ukraine will be able to make
a profit from the trade of technical hemp
due to the quota volume of sales to EU
countries (every fifth grown kilogram) and
also without restrictions from sales to
countries that do not have quotas. It is also
possible to export medical cannabis (mari-
juana) with a high TetraHydroCannabinol
(THC) content [6]. According to the calcu-
lations of business analysts, the profitabil-
ity of growing hemp in Ukraine can reach
50%, the income from each hectare of land
is 500-2000 USD. At the same time, Uk-
raine can satisfy a significant part of the
European cannabis market, which has been
growing rapidly for the past 10 years. In
general, provided that growth rates are
maintained, this market will reach an an-
nual turnover of 115.7 billion euros by
2028.

On the eve of the completion of the le-
galization procedure in Ukraine, we must
study the possible social consequences of
increasing the consumption of cannabis.
First, there is a risk of increased recreatio-
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nal consumption, including by young peop-
le. The second, it is the risk of consuming
cannabis together with alcohol. Thirdly, it
is insufficient experience of medical pro-
fessionals who will meet more patients
who use medical and recreational cannabis,
but will not have the appropriate training to
work with such patients. To forecast events
related to the consequences of the legaliza-
tion of medical cannabis in Ukraine, it is
advisable to also take into account the ex-
perience of other countries that legalized
cannabis earlier.

The effect of cannabis on the human
body is mostly determined by the narcotic
substance TetraHydroCannabinol (THC).
Plants of the hemp family (Cannabaceae)
contain over hundreds of phytocanna-
binoids that enhance each other's effects
and stimulate the endocannabinoid system.
The human endocannabinoid system regu-
lates metabolism, individual links of im-
munity, appetite, fertility, pain sensation,
mood, emotions, memory, coordination of
movements [7]. In a study by de Melo Reis
R.A. et al. (2021) [8] determined the rela-
tionship between the operation of this sys-
tem and the quality of human life.

When using cannabis recreationally, it
is necessary to take into account the risks
of its side effects: the appearance of symp-
toms of anxiety, depression, hallucinations,
the development of addiction, the risks of
vascular crises and respiratory arrest. The-
se risks increase with higher THC content
in marijuana [9]. According to the meta-
analysis of Cascini F. et al. (2012) [10]
THC content in cannabis is on average 5%,
but the maximum content can reach 15—
17%. Such a concentration is extremely
dangerous. Especially if at the same time as
the high content of THC in the plant there
is a low content of non-narcotic CanaBi-
Diol (CBD), which mitigates the negative
effect of THC. Quite often, the selection of
cannabis crops is aimed specifically at in-
creasing the THC content, which is often

accompanied by a decrease in the CBD
content [11]. The recreational marijuana
market is responding quickly to user pref-
erences. An analysis of marijuana offered
by "coffeeshops™ in the Netherlands (2014)
[12] revealed an average content of THC in
herbal cannabis at the level of 15%, CBD —
1%. The shift in consumer preferences to-
wards cannabis with a higher THC content
indicates an increase in the risks of its rec-
reational use in the WHO European Re-
gion. As of 2012, cannabis was the top drug
for which users sought medical attention
for the first time in the region.

In the countries of Oceania (Australia,
New Zealand) since the beginning of the
century, a similar trend of increasing de-
mand for cannabis with a higher THC con-
tent and lower CBD content has been
noted. This is associated with an increase
in the number of psychoses and a decrease
in fertility [13]. In the US, THC content in
illicit cannabis has gradually increased
from 3.7% in 1993 to 12.6% in 2013 due to
increased circulation of sinsemilla. An in-
crease in the number of hospitalizations
caused by drug use has been associated with
the change in cannabis user preferences [14].

In palliative medicine, the analgesic, an-
ti-nausea, anxiolytic, antidepressant and
anticonvulsant effects of cannabis are nec-
essary. Before the full-scale war in Ukrai-
ne, 2.3 million patients needed medical
cannabis. Most of them were palliative pa-
tients with chronic pain. During the war,
the number of patients requiring cannabis
tripled from military and civilian patients
with Post-Traumatic Stress Disorder (PTSD)
[15]. PTSD encourages risky behavior, abu-
se of psychoactive substances, increases
the risk of hypertension, angina pectoris,
stomach ulcers, gastritis, arthritis, and de-
pression. In turn, deaths from cardiovascu-
lar and oncological diseases increase more
than 1.5 times.

Medical risks from the use of cannabis
with a high THC content support the scien-
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tific debate in the world about the feasibil-
ity of legalization and influence govern-
ment restrictions [16]. As of mid-2023, this
discussion has led to the identification of
benefits over risks in Ukraine and in 55
other countries around the world. What is
important is the relatively low cost of can-
nabis with sufficient potential for pain re-
lief. The pain relief needs of palliative pa-
tients in low- and middle-income countries
are easier to meet with domestically pro-
duced drugs, which in many countries
makes it easier to obtain budget funding.

In Ukraine, the assessment of the need
for medical cannabis correlates with the as-
sessment of the need for hospice and palli-
ative care by Nesterenko V.G. et al. (2021—
2023), which is also several times more
than the actual coverage of patients [17—
19]. From a formal point of view, in order
to legalize cannabis, it will be removed
from the register of prohibited substances
and registered in the register of substances
under strict control. The development and
registration of new dosage forms and medi-
cal preparations containing cannabis with
a defined list of indications for use will
take place. Cannabis will begin to be used
for medical, industrial, scientific and tech-
nical purposes. It is also planned to include
drugs containing cannabis in the list of
drugs of the "Affordable Medicines" pro-
gram with reimbursement of part or all of
their cost by the National Health Service of
Ukraine [20].

As already mentioned, among the risks
of using cannabis, the occurrence of addic-
tion is mentioned, which is less compared
to opiates [21]. Teenagers are a risk group
for the rapid onset of addiction, so age re-
strictions on the sale of cannabis exist in all
countries that have legalized it. Other pos-
sible risks in young cannabis users are also
vascular crises (strokes and heart attacks),
psychotic disorders (with the occurrence of
hallucinations), reduced learning ability
[22; 23].

The legalization of marijuana in the
years 2010-2020 in the United States led to
an increase in its smoking by children and
adolescents. Jones E.L. & Rozenman M.
(2024) emphasize [24] that the recreational
use of cannabis by young people reduces
their chances of employment, obtaining
higher education, and having children. In
addition, early initiation of marijuana smo-
king correlates with aggressive behavior
and more delinquency. Despite the strong
focus on youth cannabis use, the majority
of cannabis users in Europe and North
America are middle-aged and older. The
study of Orhurhu V. et al. (2020) [25] on
cannabis consumption in the United States
showed a high adherence to the drug in pa-
tients over 45 years of age, with low-in-
come households, women, tobacco depen-
dents, patients after trauma and failed spine
surgery. A decrease in cannabis adherence
has also been reported in patients who con-
sistently take opioids for pain relief. The
study was conducted in the period 2011-
2015 on a large number of patients (248
thousand people) and with high reliability
of results (from p<0.0001 to p=0.03).

Among all the studies on the risks of
cannabis use, the most famous is the work
of Nutt D.J. et al. (2010) [26], in which the
total harm from the use of various psycho-
active substances is compared. According
to the results of the study, this harm is less
from the use of cannabis compared to to-
bacco and cocaine by approximately Ya,
compared to heroin — by 2%, compared to
alcohol — by 3.5 times. In addition, in
a state of cannabis intoxication, its users
are approximately 10 times less likely to
show aggression towards others, than in the
case of alcohol intoxication.

Conclusions

The study of the medical properties of
cannabis allows us to consider it a promi-
sing tool for solving the problem of insuf-
ficient analgesia in palliative patients in
low- and middle-income countries. The
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legalization of medical cannabis in Ukraine Ukraine. The issue of growing cannabis
is timely and expected both by the medical and the production of drugs containing it
community and by patients with chronic should be subject to strict control. An in-
pain, Alzheimer's, Parkinson's, multiple crease in the recreational use of cannabis,
sclerosis, epilepsy, cancer patients, etc. especially by children and adolescents,
Growing cannabis is a promising area of cannot be allowed.

agricultural and pharmaceutical business in Conflict of interest is absent.
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Jlexan B.M.

3HAYEHHSA MEJUYHOT'O KAHABICY 1Jisd BUPIINEHHSA IMPOBJEMUA
3ABE3NIEYEHHS 3HEBOJIEHHSIM ITAJITATUBHUX XBOPUX B YKPAITHI

OpHMM 3 NUIAXIB BUPILIEHHS po0ieMH 3HEO0JICHHS y NaIaTUBHUX MAIll€EHTIB B YKpaiHi €
PO3LIMPEHHST apceHATYy 3HEOOIIOI0UNX 3aC001B 3a PaXyHOK BHUKOPHUCTAHHS MEAMYHOTO KaHa-
oicy. [Ipu Garatbox majgiaTUBHUX 3aXBOPIOBAHHIX KaHA01C 3JaTHUI NTOM’ SIKITUTH ¥ 1HIII CUM-
MITOMH, 10 CYNPOBOIKYIOThH TMAIIEHTIB 13 HEBUJIIKOBHUMH 3aXBOPIOBAHHSIMHU HANPUKIHII 1X
KUTTS: HYJOTH, BiICYTHOCTI alleTUTY, CyJ0M, TPUBOTH, Aenpecii. Lle kopoTke HayKoBe MOBi-
JIOMJICHHSI HAIMCAHO y Yac, KOJIM MpolLielypa Jerajizallii MeJuIHoro kanabdicy B Ykpaini 100i-
rae KiHIf, 1110 € CBOEYaCHUM pIIICHHSM 3aKOHOJABIIB Ta ypsay. Jlo moBHOMacmTaOHOI BiiTHU
MEIMYHOT0 KaHallicy moTpedyBanu 2,3 MIIH mnamieHTiB. Big i movarky us motpeba 3011bIIH-
nacs 10 5,5—6 MitH. YKpaiHChbKUH C1JIbChKOTOCIOIApPChKHIM PUHOK Ta (papMalieBTUYHI IHAYCTpIs
3r0/I0M 3MOKYTh HE TUIbKH 3a0€3MeYUTH KpaiHy He0OX1IHOIO KIJIbKICTIO POCIIMHHOI CUPOBUHU
JUTsl BUPOOHUIITBA JIIKIB Ta 1HIIUX BUPOOIB 13 KaHAOICY, aje ¥ 3MOKe OTPUMYBATH MPUOYTKY
B1JI €KCIIOPTY, 3a0€3MEUHNBIIM YaCTHHY 3POCTA0UOT0 MOMUTY Ha KaHaOic y €Bpori Ha 1HIINAX
KpaiHax cBiTY. AJe /Ui bOro OyAyTh HOTPIOHI XOPOIl YMOBH ISl IHBECTOPIB Ta MOCIIIOBHA
JIep>KaBHA TOJITUKA Y MPUHAHATTI MiJ3aKOHHUX aKTIB Ta MPAKTUYHIN peani3aiii y *KHUTTS BKe
MPUHHATHX 3aKOHIB. MenuyHi eekTH TpaB’ SHOTO KaHa0ICy Ta MpenapariB 3 HOro BMICTOM 3a-
nexath Bia BMicTy HapkoTuyHoro Terpal inpoKana6iony (TI'K) ta nenapkotuuHoro Kanabi-
Hiony (KB/I). Biogo6anHs crio)krBadiB pekpearitHoro kaHadicy mpu3BOASTh J0 MOCTYIIOBOTO
HaIlOBHEHHS PUHKY TpaB’stHUM KaHaOicoM 13 migBuiieHuM BmictoM TI'K Ta 3HWKEHUM BMic-
toMm KB/, 1m0 miaBuIye pU3MKH IIBUIIIOTO 3BUKAHHS, YACTOTHU MOSIBH Ta CHUJIM MIPOSBY TAKUX
MOOIYHMX AiM MpenapaTiB KaHa0ICy SIK TICUXOTHYHI PO3JaJH Ta CEPLIEBO-CYANUHHI KPU3H. YK-
paiHi MOTpiOHO OYTH TOTOBOIO /10 301TIBIIICHHS BXKUBAHHS 3a00pPOHEHOT0 PeKpealliiHoro KaHa-
0icy pa3oM i3 30UJIbIIIEHHSM BUKOPHCTAHHS MEIMYHOTO KaHa0iCy, y TOMY YHCIIi cepe JiTeH Ta
I JUTITKIB, Ta MPOTUCTOSATH UM SIBUIIIaM. AJle HaBiTh IOMPH Il pU3UKHA MOKHA OUiKyBaTH 3Ha-
YHUX [MO3UTUBHUX MEANKO-COLIAIbHUX HACIIIJIKIB B JIeTajtizallii MeIMIHOr0 KaHaoicy JuIs ma-
JTATUBHUX XBOPUX Ta MOCTPaXAATUX BiJ BIMHM 13 MOCTTPaBMATUYHUMH CTPECOBUMH pO3JIa-
JaMH.

Knrouoei cnosa: xporiunuii 6inb, Xocnicu, HAQPKOMUYHI 3HEOONIOBANIbHI, HEHAPKOMUYHI 3He-
oonoeanvni, [ITCP.
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HEPCIIEKTUBA BUKOPUCTAHHA KBEPHETUHY
SIK JIIFOYOI PEHOBUMHU M’SIKUX JIIKAPCBKUX ®OPM
JJIA JIIKYBAHHS OINIKOBUX PAH (orasia jgitepatypu)

Epmonenxo T.1., lllanosan O.M.

Xapxiscokull HayioHaTbHUL MeOudHUll yHigepcumem, Xapkie, Ykpaina

[TokazaHo icHyBaHHS PoOIEeMH JIKyBaHHs OMIKOBUX paH HE TUIbKU B YKpaiHi, ajie 1 B CBITI.
AHai3 HOMEHKJIATypu M’ SIKHX JIKapChbKUX (OpM sl JIIKYBaHHS OMIKOBHX PaH, 103BOJIEHHUX
JUTSE BAKOPUCTAHHS B YKpaiHi, CBIIYUTH PO Te, IO JKOJHA 3 HUX HE MICTUTh KBepreTHH. [1po-
JEMOHCTPOBAHO 3HAYHUU 1HTEPEC JOCIITHUKIB 10 BUBYEHHS MICIIEBOI paHO3arorOBAIbHOI il
KBEpLETUHY Ta HOro MexaHi3MiB. Y3arajJbHEHHS OTPUMAHUX JaHUX JI03BOJIIE TOBOPUTH MPO
Te, MO (PIaBOHOIA KBEPIETHH MICTUTHCS B 0aratboX pOCIMHAX, Ta MA€ JIOKa3aHy IIUPOKY
(hapmakoguHAMIKY, OOYMOBJIEHY OCOOJIMBOCTSIMH CTPYKTYPH MOJEKYIH. MoJekyna KBepiie-
TUHY MICTUTB ()EHOJIBHY TPYIy Ta MOJIBIiHI 3B’ 3KH, 5IKI OEPYTh YUacTh y 3B’ sI3yBaHHI BUIBHUX
paauKaiB i 10HIB MEPEXiTHUX METAJIB MiJ] 4ac OKUCHEHHS Ta PochOPUITIOBAHHS, 32 PaXyHOK
YOro KBEPLETUH MPOSBISE MOTYKHY aHTHOKCHIAHTHY, MEMOpaHOCTa011i3ylouy Ta IUTOIPO-
TEKTOPHY aKTUBHOCTI. L[i aKTUBHOCTI € JIAaHKOIO B ME€XaHi3M1 aHTHOKCUIAHTHOT, MPOTH3aIalb-
HOI1, IPOTHAIEPT1YHOT, AHTUMIKPOOHOT Ta penapaTuBHOI J1ii KBEPIIETHHY TIPH 3aTrOE€HHI paH, 110
BUHUKJIU BHACJIIIOK aTOTIIYHOTO JIEPMATHUTY, €K3EMH, XOJIOZOBUX Ta TepMIuHUX omiKiB. [IpoBe-
JICHUH aHalli3 Ta y3araJbHEHHS OOIPYHTOBYE aKTyaJbHICTb, JOIUJIBHICTh Ta CBOEYACHICTH I10-
ITyKYy Ta CTBOPEHHS HOBHX M’ SIKUX JIIKAPCHKHUX 3aC0O01B, 110 MICTATH KBEPILIETHUH, JIJIs JTIKYBaHHS
OITIKOBUX PaH.

Knrwouoei cnosa: ¢hnasonoio keepyemun, masi ma 2eji, pano3azo6aibHa 0is, AHMUOK-
CUOAHMHA MA YUMONPOMEKMOPHA AKMUBHICb.
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Beryn

Ha cporonui mpobnema JiikyBaHHS OITi-
KOBUX paH 3aJUIIAETHCS aKTyaJbHOIO HE
TiJBKHU B YKpaiHi, ane i y cBiTi. Tak, B Yk-
paiHi MOPIYHO 3BEPTAIOTHCS 1O EKCTPEHY
MEJMYHY JonoMory 6au3bko 80 Tucay na-
IIEHTIB 3 omnikoBUMH TpaBMamu. [1{opiuHo
B YkpaiHi Ounbiie 20 THCAY JOPOCIUX Ta
10 Tucau mitet moTpeOyrOTh CTalioHap-
HOTO JIIKYBaHHSI OIIKOBUX paH [1; 2]. Yac-
TOTa OIMIKOBUX TPaBM y PO3BHHYTHX Kpai-
HaX CBITy csirae onuH Ha 1 TucsAdy Hace-
nenns. Y CHIA mopiuno 6au3bko 200 tu-
CsY JIOJIEH OTPUMY€E OITKH, TIOJOBUHA
3 HUX NTOTpedye rocmitanizauii. ¥ Benuko-
OpHTaHii OIIKK OTPUMYIOTh IIOPIYHO OJIH3b-
ko 250 Tucsc moxaei, 3 Akux 175 THCIU
3BEpPTAIUCH TIO0 EKCTPEHY CTalliOHAPHY JI0-
nomory [1; 2]. OgaumM i3 3aco0iB KOHCEp-
BAaTHMBHOTO JIIKYBaHHS OINIKOBUX paH
€ M K1 JIIKapChKi (GOpMH y BUTJISIIL Ma3eid,
KpeMiB, TeliB, Oalb3aMiB TOIIO 3 paHO3a-
rOIOBAJIbHUMHU, AHTHCENITUYHUMH Ta/abo
aHTUMIKpOOHUMH BitacTuBOCTsME [3—10].
AHaJi3 HOMEHKJIaTypH M’ IKHX JIIKAPChKUX
dbopM a7 JIIKyBaHHS OIIKOBUX paH, J0-
3BOJICHUX JJISi BUKOPUCTaHHS B YKpaiHi,
CBITYUTH TIPO T€, 110 KOJHA 3 HUX HE MiC-
TUThH KBEPLETHH, SIKHI 32 paXyHOK aHTHOK-
CHUJIAHTHUX, MeMOpaHOCTa011i3yBabHUX,
AHTHUAMONTHYHUX Ta HUTOMPOTEKTOPHUX
BJIACTUBOCTEM, HA HAIll TIOTJISII, € TIEPCIIeK-
TUBHHM JJISi CTBOPEHHS MpenapaTiB paHo-
3aroloBaJIbHOI Tepamii. 3BaKaroun Ha BU-
IIEeBUKJIA/ICHE, TMOIIYK Ta CTBOPEHHS HO-
BHUX M SIKHUX JIIKAPCbKHUX 3aco0iB, 110 Mic-
TATH KBEPIETHH, JUIS JIKyBaHHS OMIKOBUX
paH € aKTyaJIbHUM, JOLIIBHUM Ta CBOE-
YaCHUM.

MeTta gaHoi poOOTH — TEOPETUYHO 00-
IPYHTYBAaTH JIOLINbHICTh BUKOPUCTAHHS
KBEPILETUHY SIK JIF0YOr0 KOMIIOHEHTa HO-
BUX M’SKHX JIKapchKuxX (opM IpenapaTis
JUISL JTIKYBaHHS OIIKOBUX PaH.

Marepiaan Ta meToau

JIns [OCATHEHHS METH MPOBEICHUM
aHaJli3 HOMEHKJIATYpPH M’ SKHX JIKapChbKUX

dopMm Ui JTIKYyBaHHS paH, Y TOMY YHCIi
I OMIKOBUX, JIO3BOJICHUX JIJIsl BAKOPUCTAH-
HS B YKpaiHi, sIKi IpeICTaBIEH] HA YKpaiH-
CBKHX iHTepHeT-IaTdgopmax "tabletki.ua"
ta «Komnenaiym». Sk 00’€KT HOCIIKEeH-
Hs Oy;M 0OpaHi HAayKOBI JIITEPATYpPHI JIKe-
pena indopmamii Ha twiardpopmax ['yri-
akanemisi, HamionansHoro (CIIA) uentpy
61oTexHonoriuHoi iHdopmarii (National
Center for Biotechnology Information,
NCBI) ta PubMed mono 3actocyBanHs
(G1aBOHOITy KBEPIETUHY IS JIIKyBaHHS
paH, 30KpeMa OIliKOBHX. BHKOpHCTOBYBa-
JIY TaKl METOY AOCIIIDKEHHS K aHATITHYHI
Ta y3arajJbHCHHS.

Pe3yabTaTH Ta iX 00roBOpeHHst

AHani3 oiiaabHOT HOMEHKIaTypu M’ si-
KUX JIIKapChKHUX (OpM IS JTIKyBaHHS PaH,
y TOMY YHCJ 1 OMIKOBUX, Ha caiTax
"tabletki.ua" Ta «Kommenmiym» moka3zas,
mo B po3aut «PaHo3aroroBanbHI TMpemna-
patu» npeacTaBiieHO 248 HallMEeHyBaHb,
3 SIKAX M’ SIKHX JIIKAPCHKUX (POPM y BUTIISAII
Ma3ei, reiiB, KpemiB, Oanb3amMiB, (HiTo-
O6anp3aMmiB Ta mact — 150, 3 HUX THX, IIO
MICTATh aKTUBHI KOMIIOHEHTH POCIUHHOTO
MOXOJKEHHS — 36, Ta ’KOJHA 3 HUX HE MicC-
TUTH KBEpLETUH. AJle IpernapaTH, 110 Mic-
TATHh KBEPIIETHH, TPUCYTHI Ha (apmaries-
TUYHOMY PUHKY YKpaiHM y BUTJISAL JiKap-
ChKUX QopM 11 mapeHTepanbHoro («Kop-
BITHHY») Ta MEPOPATBLHOTO (TAOJIETKHU KY-
BanbHI «KBeptun» Ta rpanymu «Ksepie-
TUH») 3aCTOCYBAaHHS MPH Teparii rocTpux
Ta XPOHIYHHX CEPIEBO-CYJAUHHUX 3aXBO-
pIOBaHb, IS 3aM00IraHHs €pO3UBHO-BUPA3-
KOBUM ypaX€HHSIM BEPXHIX BB TPaB-
HOTO TPAKTY, CIIPUYMHEHUX MPUHOMOM He-
CTEPOiTHUX MPOTHU3AMAILHUX 3aC00iB, MicC-
[EBUX MPOMEHEBUX YPaKEHb MICII PEHT-
reH- Ta TaMMa-MpoMEeHeBOi Tepamii Ta ix
npodUIaKTUKY, JUIS JIIKYBaHHS HapoJIOH-
TO3Y, €pO3UBHO-BUPA3KOBHX 3aXBOPIOBAHb
CIHM30BOi OOOJOHKH POTOBOI MOPOKHUHU
tomo [11]. PerenbHumii aHami3 MOKa3aHb 10
3aCTOCYBaHHs IIMX TpenapariB IMOKa3aB,
110 JJISl MiCIIEBOTO JIIKYBaHHS OMiKOBUX
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paH BOHM He 3acTocoBYIOThCS [11]. OTxe,
HACTYITHUM 3aBJIaHHSIM HaIoi poooTu Oy-
JO JAOCHIWTH PE3yJNbTaTH JOCIHiIKEHb
BUCHHX PI3HUX KpaiH, OMyOJIIKOBAaHHX Ha
wiarpopmax NCBI ta PubMed miono 3a-
CTOCYBaHHS (DJTaBOHOITy KBEpPIETHHY JUISI
JKyBaHHS PaH, 30KpeMa OIiKOBHX.

Ksepuerun (3,5,7,3',4'-nenrariapokcu-
(11aBOH) € BIZJOMUM IIPEACTaBHUKOM KJlacy
(h1aBOHOIIIB Ta OJWH 13 IT’STU TiJIKJIACIB
(bIaBOHOIAHUX CHOJNYK, IKUH y BETUKIN
KUIBKOCT1 MPUCYTHIN B 0BOYax 1 PpyKrax,
Takux sK sg01yka, uuOyss, Aroju, 4epBo-
HUW BUHOTPAJ, KamycTa, OpOKOJIi, BUIIIHI,
yaii Ta iH. [12—14]. Ha3Ba kBepueTns mo-
XOJUTh BIiJI JIJATHHCHKOI Ha3BU AyOy —
Quercus, 60 Brepire OyB BHIIJICHHHA 3 KO-
pu ayba y 19 cropiuui Ta OO0 CHOTOAHI
MPEACTABIISIE MUPOKUN HAYKOBUN 1HTEpEC
JUTsL TOCIIJKEHHST Moro (apMakosorianx
BJIacCTUBOCTEH. Maiike CTOJNITHS icTOpis
(hapMaKoJIOTIYHOTO BUBUCHHSI KBEPIIETUHY
JI03BOJIsSIE TOBOPUTH PO ioro Gararorpan-
HI BJIJACTUBOCTI, — aHTHOKCH/IAaHTHI, TPOTH-
3anayibH1, aHTUKAHIIEPOT€HHI, POTUBIPYC-
Hi, ICUXOCTUMYJTIOIOU1, KapIIOMPOTEKTOP-
Hi, HEHPONPOTEKTOPHI, AaHTUMIKPOOHi, IMy-
HOPETYJIATOPHI, aHTHAJICPTi4HI, perapaTrB-
Hi, IUTONPOTEKTOPHI Tomo. Taka mupoka
(hapmakoguHAMIKa KBEPIIETHHY OOyMOB-
JieHa MOro XiMiYHOIO CTPYKTYPOIO, 30Kpe-
Ma HasBHICTIO Ta PO3TAILlyBaHHIM B MoOJIie-
Ky rigpokcunbHux (-OH) pamikanis, Ta
3IaTHICTIO BIUIMBAaTH Ha MPOLECH OKHC-
HeHHs Ta GpocdoprmoBanns [12-14].

B po6oti Qi W. et al. [15] mincymoBy-
I0Th JIaH1 PO AHTUOKCUAAHTHY aKTUBHICTh
KBEpIETUHY. 3a3HAYEHO, 110 AHTHOKCH-
JTaHTHUHW MEXaHi3M KBEpIETHHY iN Vivo
B OCHOBHOMY OTIIOCEPEIKOBYETHCS BILIH-
BOM Ha ITyTaTiOH, CUTHAJIbHI HUIIXH TPaHC-
IyKLii, akTUBHI ()OPMU KHCHIO 1 aKTHUB-
HICTh (pepMeHTIB. AHTHMOKCHIAHTHI Biac-
TUBOCTI KBEpPLIETUHY BUSIBISAIOTH 3aJIEK-
HICTh BiJl KOHIIEHTpAIlii B Jiana30Hi HU3b-
KHUX 7103, alle 3aHaJTO BEIHUKa J03a aH-
THOKCHUJIAHTY MPU3BOJIUTH O PO3BUTKY

IIPOTHUJIEKHOI ITPOOKCUIAHTHOI aKTUBHOC-
Ti [15].

BBakaeTbcs, 10 aHTHOKCHUJAHTHI BJIac-
THUBOCTI KBEPIETHHY JIE)KATh B OCHOB1 HOTO
3/IaTHOCTI cTabimi3yBaTH MeMOpaHu Kili-
THH, BITHOBJIIOBATH 1X (DYHKIIIT Ta YHHUTH
UTONPOTEKTOPHY JIiF0, IO 1 TPOSBISIETHCS
fioro GararorpanHor (hapMaKoIMHAMIKOIO.
OcTaHHIMH pOKaMHU IIJBUIIMBCS 1HTEpEC
JOCITIITHUKIB JI0 BUBUEHHS MICIIEBOI paHO-
3aroroBajIbHOI J11 KBEPLUETHHY B JIIKYBaHHI
PaHOBOTO IpoIecy PI3HOMAaHITHOI €Tio-
JI0T1i.

Bueni Ha yvomi 3 Polera N. mpoBenu no-
CJIJKEHHS 3 BUBHAYEHHSI POJIl KBEPLETHHY
1 iOT0 MPUPOJHUX JPKEPET B TIKyBaHH1 paH
[16]. B miii crarTi, ska oImyOJiKOBaHa
B 2019 pomi, HaBeneHl JaHI MPO OUIKY-
BaHHS 30UIBIICHHS PUHKY JIKYBaHHS paH
1o 22,01 mimesapaa nonapis CILIA mo 2022
poky 3 18,35 mimesapaa pgomapis CIIA
y 2019 pori npu cepeTHLOPIYHOMY TEMITI
3poctanHs 3,7 %. 3pOCTaHHIO [IbOTO PUH-
Ky CIIpHsi€ 301IbIIIEHHS MTOIIMPEHOCTI XPO-
HIYHUX 1 TOCTPUX paH, 301TIBIICHHS YaCTKH
HaCeJIEHHS TIOXWIOTO BIKYy, 3pOCTaHHS Ha-
YKOBO-JIOCTIAHOI AiSUTBHOCTI Ta MpoTrpec
y Tally31 TOCJIJDKEHb JIIKyBaHHS paH. Me-
JTUKaMEHTO3Ha Teparris € ePeKTUBHOIO IS
JiKyBaHHI XpOHIYHUX PaH, X04a HEBUPIIIIe-
HOIO MPOOJIEMOIO BCE HIE € MOIIYK e(heKTUB-
HOTO 3ac00y Ui KOpEKIii mpoiecy 3aro-
€HHS paH 1 MOJOJIAHHS XPOHIYHOTIO CTaHy
paHH, 3 METOI0 YHUKHYTH OaKTepiaJbHOTO
iH(}iKyBaHHS 1 cuiIbHOTO O0Jr0. Tpaauiriii-
Hi JIIKapChKi POCIMHY IIUPOKO BUKOPUCTO-
BYIOTBCS JJIS JIIKYBaHHSI paH, a paHO3aro-
IOBaJIbHI BJIACTMBOCTI PI3HUX POCIUHHUX
EKCTPAKTIB OyJU OIliHEHI 3a JIOTIOMOTOIO
JOCTiKe b iN Vitro Ta in vivo. Ix diroxi-
MI4HI KOMITOHEHTH, 30KpeMa KBEpIICTHH,
JIEMOHCTPYIOTh JIIKyBaJIbH1 BJIACTUBOCTI IPU
3aro€HHI paH. ABTOPU 3ayBa)KWJIH, 1110 KBEP-
LETUH € MEePCHEeKTUBHUM JUJISI CTBOPEHHS
HOBHUX IIpenapariB s 3aroe€HHs paH [16].

Beken B. et al. mpoBenu nocnimkeHHs,
Ta BCTAHOBMJIH, 1110 KBEPIETUH MPOTHU/II€
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3amaJieHHIO, OKUCITIOBAIbHOMY CTpPECY 1 Mo-
TIPIICHHIO 3arO€HHS paH TpU MOJEIIo-
BaHHI CHMIITOMIB aTOIIYHOTO JIEPMATHTY
Ha KyJbTYpl KepaTHHOIUTIB Jtoaunu [17].
ABTOpH 3a3HauWIM, MO ATomiyHuid Jlep-
MatuT (AJl) — nommpeHe 3amnaabHe 3aXBO-
PIOBaHHS IIKipH 31 CKJIAJHUM aTOTCHe-
3oM. [Ipupoani ¢aBOHOIIU BUSBISIIOTH
CWJIbHI TPOTH3ANAIbHI Ta AHTUOKCHUIAHTHI
BJIACTUBOCTI IpHU 0ararboX 3aXBOPIOBaH-
HAX JIIOJUHU. Y IIbOMY JOCIIKEHHI BUe-
HUMHU OyJIO OLIIHEHO MOTEHIIMHUI Teparnes-
THYHUH e(PEeKT KBEPIIETHHY 3a BILTABOM Ha
3arajyieHHs, OKUCIIIOBAJILHUNA CTpeC 1 3aro-
€HHS paH MPU MOJCIIOBAHHI CHMIITOMIB
aTOIMIYHOTO JAEPMATUTY Ha KyJbTypl Kepa-
TUHOIIUTIB JIFOIUHH, SKi 0OpOOISIIH 1HTED-
neiikinom (IL-4, IL-13) 1 dakropom Hek-
pO3y MyXJIMHU o JyTst iMiTanii o3Hak A/l in
vitro. BueHi BCTaHOBWIH, IO MOTEPEAHS
00poOKa KIITHH KBEPUETHHOM 3HAYHO
3Hu3mia exkcmpeciro IL-1p, IL-6, IL-8
1 cTpoManbHOTO JiM(OomoeTUHY TUMYCa,
cnpuyrHeHux AJl, Ta CHJIbHO MOCHIIMIA
eKCIIPECiio KaTalla3d, CYNEePOKCHIIUCMY-
tazu-1 (SOD1), SOD2, rimyraTioHIEepoK-
cunasu Ta IL-10. KBepuerun cnpuss 3aro-
€HHIO paH, 1HIyKYIOUH emiTeiabHO-Me3eH-
XIMaJbHUN TIepeXiJl, KU MATPUMYBaBCS
perymsmiero ekcripecii MPHK Twist 1 Snail.
HecnogiBano momnepeans oOpoOka KBepIie-
THHOM KJIITHH, 1HIyKOoBaHuX A/l, mocu-
nuna ekcrpecito MPHK Ta omHodacHo 3HU-
3UJla EKCIPECiI0 MATPIKCHUX METaJoNpo-
Teinas 1, 2 ta 9. [lonepenns 06podka npwu-
rHivyBana iHaykoBaHe AJl ¢ocdopuiro-
BaHHS MMO3aKJIITUHHOI CUTHAJIBHO-PETYJIbO-
BaHOI KiHa3u 1/2/MiTOreH-akKTUBOBAHOI MPO-
teinkina3u (ERK1/2 MAPK) i ekcripeciro
snepHoro ¢akropa kamnmna B (NF-«kB), ane
HE 3MIHIOBAJIO TPAHCAYKIIiIO CUTHATY 1 oc-
(dboprTIOBaHHS aKTUBATOPa TPAHCKPHUMITIT
6 (STAT6). Otxe, aBTOpH 3pOOHIIU BUCHO-
BOK, 1[0 KBEPIIETUH MOXKE CITYKUTU TIOTEH-
IHHOI0 010aKTUBHOIO PEUOBHUHOIO IS JTi-
KyBaHHSI CUMIITOMIB, TIOB’SI3aHUX 3 aTOIIi-
YHUM JIEPMaTUTOM, 3aBJIIKH MTPOTU3AIAIb-

Hill Ta aHTUOKCHJIAHTHIA aKTUBHOCTI pa-
30M 13 MPUCKOPEHHSM 3aTO€HHS PaH 3a J10-
noMororo Tpancaykuii nwisxie ERK1/2
MAPK i NF-xB [17].

Chang L. et al. mociiauau aHTHOKCH-
JTAHTHY aKTUBHICTh KBEPLETUHBMICHHUX Ji-
IIOCOM Y Telli Ta iX 3JaTHICTh MOTepeHKATH
Ta JIIKYBaTU €K3eMy Yy JIabOpaTOpHUX TBa-
puH [18]. ABTOpH 3ayBaXKWJIH, KBEpLETUH
MOJKE€ MaTH TEPANEBTHYHUHN e(EKT MPH eK-
3eMi 3a paXyHOK aHTHOKCHJIAHTHOT Ta Ipo-
TU3anaiabHOI 1ii. B manuii yac icHye KiJibKa
JOCITIHDKEHb TPaHCACPMAIILHOTO BBEACHHS
AQHTUOKCHJIAHTHUX IMpernapaTiB s JIKy-
BaHHS IIKIPHOI eK3eMHu. MeTa 1boro J0c-
JJDKEHHS ToJsiraia B TOMY, 1100 OTpH-
MaTH KBEPLETHHBMICHI JINOCOMH B Tell
(QU-LG), ouinutu ix mpodilakTHIHUAN
1 TepaneBTUYHUN e(PeKT 3 BU3HAUCHHAM
AHTUOKCHUJIAHTHUX Ta JIIKyBaJIbHUX BlIa-
CTUBOCTEN Ha MOl €K3eMHU y MUIIECH.
QU-LG rotyBanmu iH’€KIIHHUM METOIOM
3 YTBOPEHHSIM KBEPIIETUHBMICHHUX JIIITOCOM
(QU-L) i piBHOMIpHO AMCIICPryBaiH B MPH-
POIHOMY pO34MHI HATPit0 KapOOKCHUMETHII-
nemonosu (1 % CMC-Na). byno BctaHoB-
neno, mo QU-LG mpurHiuye yTBOpEHHS
MajoHoBoro mianpaeriany (MDA) y neuin-
Il Kpamie, Hi)K KOMEPIIHHO ITOCTYIMHHUN
KpeM 3 JekcameTa3ony auetaty. [lopis-
HSIHO 3 MHILIAMH, SIKI HE OTPUMYBAJIH JIIKY-
BaHHS, My, siki orpumyBaimu QU-LG, no-
Ka3aJli CTAaTUCTUYHO 3HAYYIIE 3MEHILICHHS
JIEPMAaTOIATOJIOTIYHUX CUMIITOMIB. Pe3yiib-
tatn nokazanu, mo QU-LG mae xopoury
AQHTHOKCHJIaHTHY aKTHBHICTH IN VIVO Ta in
Vitro, i Moyxe OyTH BUKOPHCTAHUH /IS PO~
¢inakTUKU Ta JiKyBaHHA ek3eMu [18].

Zhou L. et al. npeacTaBuim pe3yabTatu
BUBUCHHS (papMaKoJIOTiYHUX BIACTHBOC-
Tell aHTHOaKTepiaabHOI OB’ A3KHU 3 €JIEKT-
pochopMOBaHUX HAaHOBOJIOKOH OJIiIrocaxa-
PHIIIB XITO3aHY/HOMIKAIPOJIAKTOHY, HAIIOB-
HEHHMX PaHO3arolBAIbHUMH CIIOTyKaMU
PYTHHOM Ta KBEPLIETUHOM JIJIs JIIKYBaHHS
OMIKOBHUX paH [19]. ABTOpH 3a3HaYNIH, 110
OITIKOBA TPaBMa CTBOPIOE PYHHIBHUU TATap
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IUISL 3710pOB’sl 4epe3 HEMHHYYE IOIIKO/I-
KEHHS CTPYKTYpPH LIKIpH, 110 IPU3BOJAUTH
10 TiJBUIIEHOT'O0 PHU3UKY iH(IKyBaHHS.
Tomy po3pobka edextuBHOI aHTHOAKTEPI-
aJIbHOI paHO3arolOBAJILHOI [IOB’ A3KH € HaJI-
3BUYANHO aKkTyalbHOK. He3Baxkaroum Ha
CIPHUATINBY PAHO3arOIOBAIBHY JIif0, JIIKY-
BaJIbHA €(PEKTUBHICTh (PITOXIMIYHUX CIIO-
nyk kBepueTuHy (Qe) Ta WOro moxiJaHUX
oOMerkeHa 1X TIOraHOI0 PO3YMHHICTIO Y BO-
ni. BueHl BUTOTOBUJIM HOBY MeMOpaHy
3 HAHOBOJIOKOH eNleKTpoBoJiokHa (ENM),
IO CKJAJA€THhCS 3 TONIKANMPOIAKTOHY
(PCL), omirocaxapunis xito3any (COS)
1 Qe/Rutin (Ru) sk noreHuiiiny 610aKTUB-
Hy TOB’A3Ky JJIs 3aro€HHs paH. Bkiio-
YeHHs XiTo3aHoBuX ojirocaxapuiis (COS)
B kapkac PCL B onTuMi3oBaHOMY MOJISIp-
HOMY CITIBBIJIHOIIICHH] HE TUIBKU CIPUSLIIO
MTOKPAIIEHHIO T1ApOdIILHOCTI Ta BOJOMO-
rmuHaHHs ENM, ane #t edekTuBHO 3017B-
IIWIO MUTOMY IOBEPXHIO CHOPMOBAHUX
HAHOBOJIOKOH. 30Kpema, OyJo mpoTecTo-
BaHO aHTUOKCHUJIAHTHY Ta aHTHOAKTEpi-
aJIbHY aKTHUBHICTh HAHOBOJIOKOHHMX MEMO-
paH, 3aBaHTaKEHUX KBEPLIETUHOM Ta PyTH-
HOM, 1 BCTAaHOBJICHO, 1110 MeMOpaHa 3 KBep-
neruaoM PCL-COS-Qe moka3zana kpamry
e(eKTHBHICTh CepeJl yCiX HAHOBOJOKOH-
HUX MeMOpaH. Takum 4yuHOM, PO3pOOIICHI
HAHOBOJIOKHUCTI MeMOpaHH 3 KBEpIETH-
HoM PCL-COS-Qe MaroTh BeTMue3HHU 110-
TEHITJT SIK TIOB’ SI3KH JJ1s1 JTIKYBaHHS OITIKO-
BUX pad [19].

Buennmu Ha o 3 Irfan F. mpoBeaeno
BUBYEHHS POJIi KBEPLETUHY Ta pPyTUHY B I10-
CWJICHHI TEpareBTUYHOIrO MOTEHI1aly Me-
3€HXIMaJIbHUX CTOBOYPOBHUX KIITUH NpHU
JKyBaHHI OIIKOBOI paHu y LIypiB, IHAYKO-
BaHoi xojoaoM [20]. B poGoTi iime moBa
PO T€, IO XOJI0IOBI OIMIKOBI paHU BiJIpi3-
HSAIOTHCS 3a CBOIM MaTO(i310J0T1YHUM
CIEKTPOM BiJ 1HIIKUX BUJIB OMIKOBUX paH.
I[i paHu MarOTh TpUBaNUN pYyHHIBHUN
BILUTUB HA OpPraHi3M, BKIIOYAIOUH TilepTpo-
¢biuHi pyOIli, KOHTPAKTYpy Ta HEKpo3. Me-
3eHXxiMasibHI cToBOYpoBi kiiiTuan (MCK)

BB@KAIOTHCS MEPCIEKTHBHUMU KaHIW/a-
TaMHU JJIs TIOBHOI pereHeparii omikoBUX
pan. Onnak tpanciantoBani MCK cruka-
IOTBCS 3 TPOOJIEMOIO BM)KUBAHHS B CYBO-
pUX TKaHMHHUX ymoBax. llomepemns o6-
pob6ka MCK 010aKTHBHUMU CIIOJYKaMu
MOJKE IiJIBUIINTH iX BHKUBAHHS Ta pere-
HEepaTHBHHH MMOTEHITIAN TSI BAKOPUCTAHHS
B KJIIHIYHUX LIIAX. BlOakTHBHI CIONTyKH
KBEpPLETUH 1 PyTHH J100pe BIJJOMI CBOEIO
MNOTEHLIHHOIO POJUIIO B JIIKYBaHHI PI3HUX
TUIIB WIKIPHUX paH 3aBJAKHU iX IpOTU3A-
HMaJTBHUM, TTPOTUBIPYCHUM, aHTHIIMTOTOK-
CHYHUM 1 aHTHOKCHJIAHTHHM BJIACTHBOC-
tam. Lle mochimkerHs Oyso crpsiMOBaHE
Ha OLIHKY cuHepreTnyHux edextis MCK,
OTPUMAaHUX 3 TIYNOBHHU JIFOIUHH, TICIS 1X
norepeaHbOI 00poOKH 610aKTUBHUMHU CIIO-
JyKaMH KBEPLETHUHOM 1 PyTHHOM Ha MO-
JIeNT1 OITKOBO1 paHu y IIypiB, BUKIMKAHOI
XOJIO/IOBHM areHTOM PiIKUM a30TOM. Mak-
pPOCKOMIIYHE JOCTIPKEHHS paHU BUSIBUIIO
YTBOPEHHS cTpyna Ha 14-ii 1eHb y KOHT-
POJIBHIN TPy, TOI SIK B TPYIaXx, Kl OTPH-
MYBaJIU JIIKYBaHHS, CTPYII BiJJOKPEMITIOBA-
BCs, @ TKAHWHA PaHM 0yJia 3HAYHOIO MIPOIO
pekoHcTpyiioBaHa. [TopiBHAHHS MK Tpy-
namMu, sSKi OTPUMYBAJIHU JIIKyBaHHS, MOKa-
3aJ10, 110 JiKyBaHHS omikoBoi panu MCK
3 KBEPUETUHOM 3HAYHillle BIJIMBAJIO Ha
nporec 3aroenns, Hibk MCK 3 pyTuHoM.
['icTonoriuHi pe3ysabTaTH MOKa3alu MOCH-
JIEHY pEreHepalliio MapiB IMKipH pa3oM 3
BOJIOCSTHUMU (DOTIKYJIaMH B TPYIIi KBEpIle-
TUHY, TOJl SK TMOCHUJICHHS HEOBACKYJSAPH-
3awii 0yJ0 Bi3HaueHO B 000X rpymnax Ji-
kyBaHHs. [Ipodine reniB meaiatopis 3aro-
€HHSI paH MPOJIEMOHCTPYBAB 3HAYHY aKTH-
Bizamito IL-5, IL-4, GPX-7, TXNRD-2,
PRDX, VEGF i FGF, a Takox 3HMKEHHS
perynsmii 3anmansHuX nuTokiHiB IL-1f Ta
IL-6. BueHi qifinui BUCHOBKY, 11O CHHEp-
riunuit epekr MCK Ta 010aKTHBHUX CHO-
JYK KBEpPLIETUHY Ta PYyTUHY MOKpaIIye 3a-
TOEHHS paH MIJISXOM 3MEHIICHHS 3arma-
JIeHHS, IPUTHIYEHHS OKUCHOTO CTpecy Ta
MOCUJIEHHS HEOBACKYJISpU3aLlii.

Xipypris

98

Surgery



EkcnepuMeHTanbHa i KniHiyHa meguumHa

93(1)2024

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ecm.journal@knmu.edu.ua

Hoseneno, mo MCK 3 kBepueTHHOM
notysxHimre 32 MCK 3 pyTuHOM CTUMYITIOE
emiTeNi3allilo Ta pereHepanio TKaHUH 0e3
yTBOpeHHs pyOuiB. PesynbpTaTun nocmia-
KEHHSI JOMOMOXYTh PO3POOUTH OiIbII
e(eKTHBHI METOJU JIIKYBaHHS XOJIOJIOBUX
omikis [20].

Panthi V.K. et al. npoBoaunu mocmiz-
KCHHS 3 BUBYCHHS 3HAYCHHS KBEPICTHH-
BMICHHMX BJJOCKOHAQJICHUX HaHOIIpernapaTiB
IS TIKyBaHHS Aia0etuyHux pad [21].
B teopeTnuHOMy OOrpyHTYBaHHI METH JAa-
HOTO JIOCITI/DKEHHSI aBTOPH HABEITH PE3YIIb-
TaTU OTJISAY MEXaHi3MIB il KBEpLETUHY
npu 3aroeHHi padH. Humu 3a3naueno, 1o
KBEpLIETUH Ha KJIITUHHUX 1 TBAPUHHUX MO-
JeJISIX CIPUsIB 30€pEeKEHHIO MITICHOCTI
KJIITUH B1J yJIbTpadioseToBOro onpomi-
HEHHsI Ta BIJHOBJIIOBAJIbHINA Nii mpu 3aro-
€HH1 paH. SIK 1HT10ITOp MEPEKUCHOTO OKH-
CJIEHHS JIIM1/11B KBEPLETUH 3aXUIIA€ MKIPY
BiJ 3HEBOJHEHHS. 3aBISIKH CTIHKOCTI OO
Il MeTaTonpoTeiHa3 KBEPIETHH MOXKE TIe-
PENIKOPKaTH BTpATi KOJIareHy MIKIPH TTiJT
yac 3amajJpHOi peaxiii y BiJIMOBIAb Ha
BIUIMB 30BHIMIHIX (akTopiB ctapinas. [1n-
POKHUI CIEKTp 010JIOTTYHUX BIIACTHBOCTEH
KBEPIIETUHY, 110 BKJIFOYAE TT1IBUILICHHS Pi-
BHSI KOJIareHy, aHTUOKCHIAHTHY Ta MPOTH-
3amanbHy aKTUBHICTh, CIIPUSIHHS aHTiore-
He3y 1 30UIbIIeHHs KUIbKOCTI (hibpodiac-
TiB, 3a0e31meuye paHO3aroBalbHY MifO.
MicueBe 3acToCyBaHHsI KBEPIIETUHY y KOH-
uentpauii 0,3 % 3HAYHO MPHUCKOPIOE 3a-
KPUTTS PaHH, ITIBUIIYE PETCHEPAIIIIO eIli-
TeNiaJbHOI0 HIapy Ta 3MEHIITY€E OKUCIIOBA-
npHUM cTpec. KBepueTun crpusie 3aXucty
KEpPATUHOLIUTIB BiJl €K30I'€HHUX OKHCIIO-
BayYiB, IMOTJIMHAHHIO BIILHUX paJaUKaiB,
MPUTHIYY€E€ BUCHAKCHHSI E€HIOTCHHUX aH-
TUOKCUJAHTIB 1 MiCIis BITUBY yibTpadio-
JIETy TEpelIKOKAE MEPEKHUCHOMY OKHC-
JIeHH!O JiniAiB. KBepueTun OuIbl MOTYX-
HUH, HIK 1HII (JIaBOHOINHN, Y TIEPEIIKOI-
xaHH1 aktuBHOCTI NF-kB, sikuii € ¢akro-
POM TPaHCKPHIILIi Ta BiIIrpae BUPIIAIbHY
pOJb y peryisiii 3amajieHHs Ta iIMyHHOI

BiJIMIOBI/Ii, 1 BUBUIBHEHHI IHIIMX TMpO3ara-
JBHUX LUTOKIHIB. KBepreTnH mokpamrye
mudepeHIialio Ta nporidepario KITHH
i dac npoidepaTuBHOI CTaii 3aroeHHs
pan. IloBimomusyiocsi, MmO KBEPUETHUH
cipusie mirpatii ¢pidpo0nacTiB 1 pO3BUTKY
Ta (POPMYBaHHIO HOBUX KPOBOHOCHUX CY-
JIUH, Kl Ty’K€ BaXKJIMB1 JJIA pereHepartii
TKaHWH, BIUIMBA€ Ha CTAJII0 PEMOJIEIIO-
BaHHS, TIOCHJTFOIOYH MTPOJYKIIIIO KOJIATCHY
Ta MO3aKJIITUHHOT'O MAaTPHUKCY, 110 B KiHIIE-
BOMY M1ICYMKY HIATPUMYE Ta 3MIIIHIOE HO-
BOPO3BHHEHY TKaHMHY. HaBeneHi naxi, 1o
paHa y 1rypiB, o0poOiieHa KBEPIIETHHOM,
NIBUKO 3arooBajiaCh 3aBISKH BHIIE3a-
3HauYEHUM 010JIOTTYHUM XapaKTEPUCTUKAM.
byna Takox mokazaHa MOBUIbHA MOMIYJISI-
uis TNF-o, sika BusiBuIa nependavyBaHy
3JIaTHICTh KBEPLIETUHY 3ar0I0BaTH TPABMH.
Jlesiki maHi TaKOX CBITYIIIM, IO TEparis
KBEPIIETHHOM TIOKpAIIHJIa JIIKYBaHHS PaH
nusixoM BIiuBY Ha TNF-a Ta 1Hr10yBaHHS
nusixy MAPK [21]. Panthi V.K. et al. ipo-
JIEMOHCTPYBAJIU, IO 3arO€HHS PaHU — IIe
CKJIaJiHA cepis TOJiH, SKa MOYUHAETHCS
3 TpaBMH, LI0 MPU3BOAUTH 10 YTBOPEHHS
IPaHyJSALIMHOT TKAaHUHHU, a 3aKIHUy€ThCA
pereHepalicro MKIpu Ta 3aKPUTTIM PaHH.
Yac 3aroeHHs 3ajieXKUTh BiJ TUIY paHU Ta
peaxiiii opra”i3My Ha JiKyBaHHs. ABTOpH
MOKa3aJIy MOTEHI1a]l KBEPLETUHY Y JOKIIi-
HIYHUX MOJEIISAX SK YCHIIITHOTO 3ac00y JIi-
KyBaHHSI paH Ta 3pOOMIM BHCHOBOK IPO
HEOOXIHICTh KITIHIYHUX BHIIPOOYBaHb IS
MOJANbBIIOTO MiATBEPKEHHSI HOro paHo-
3aroroBajibHOI aii [21].

BuchHoBok

B naniit my0mikariii My mokasaiu icHY-
BaHHs MPOOJIEMHU JIIKyBaHHS OIMIKOBUX paH
HE TUIbKU B YKpaiHi, ane i B cBiTi. AHami3
HOMEHKJIATypU M’SIKUX JIKapChbKuX (opMm
JUIS TIKYBaHHS OMKOBUX PaH, JO3BOJECHUX
JUIS BUKOPHUCTaHHS B YKpaiHi, CBIIYHTH
PO Te, 110 JKOJHA 3 HUX HE MICTUTH KBEP-
HETHH.

Hamu mokazaHo BUCOKHII iHTepeC J10c-
JTiTHUKIB JO BUBUCHHS MiCI[€BOI paHO3a-
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TOIOBAJILHOI 11T KBEPLETHUHY Ta HOT0 MeXa- OKHCHEHH Ta (ocHOpUITIOBAHHS TOTYKHY
Hi3MiB B JIIKyBaHHI paHOBOTO MpoIecy AHTHOKCHJIAHTHY, MEMOpPaHOCTa0LTi3yI0qy
BHACIIIJJOK aTOIMIYHOTO JIEPMATHUTY, €K3e- Ta HUTONPOTEKTOPHY aKTUBHICTh. OCTaHH1
MU, XOJIOZIOBHX Ta TEPMIYHUX OITIKIB. Y3a- € JIAaHKOIO B ME€XaHI3Ml aHTHOKCHUIaHTHOI,
TaJIbHEHHS OTPUMAaHUX JIaHUX JI03BOJISIE NPOTH3AMaIbHOI, MPOTHAJIEPTIYHOT, aHTHU-
TOBOPHUTH PO Te, 10 (pIaBOHOI] KBEpIe- MIKpOOHOT Ta pernapaTuBHOI Aii, sKi 3a0e3-
TUH MICTUTBCS B 0aratb0X pOCIMHAX, Ta NEeYyIOTh 3HAa4YylL[y PaHO3arOlOBaJIbHY aK-
Mae JIoKa3zaHy IIUPOKY (papMaKkoAUHAMIKY, TUBHICTh KBEPLETHHY NPHU MICLIEBOMY Ji-
00yMOBJIEHY OCOOJMBOCTSAMU CTPYKTYpHU KyBaHHI PaH, B TOMY YHCJ 1 ONIKOBHUX.
roro Monekysd. L{s Monekyna xapakrepu- OT:xe BUILEBUKIIAZICHE OOTPYHTOBYE aKTy-
3Y€ThCA HAABHICTIO (PEHOJBHOI T1IPOKCH- AIBHICTh, TOIUIHHICTH Ta CBOEYACHICTB 1O~
JBHOI TPYNU Ta MOJBIHHOTO 3B’S3KY, SKI HIYKY Ta CTBOPEHHS HOBHUX M’ SIKHX JIIKap-
OepyTh ydacTh y 3B’s3yBaHHI BUIbHUX pa- CBbKHX 3aC00iB, M0 MICTSITh KBEPIIETHUH,
JMKaNiB, 10HIB TMEpPeXiHUX MeETaJiB Ta JUIS JIIKyBaHHS OMIKOBHUX PaH.
BIUTMBAIOTh HA aKTUBHICTh (DEPMEHTIB, 1110
3abe3reyuye 3a paXyHOK BIUIMBY Ha MPOLECH KonduikT inTepeciB BiaCyTHi.
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lermolenko T.1., Shapoval O.M.

PROSPECTS OF QUERCETIN’S USING AS AN ACTIVE INGREDIENT OF SOFT
MEDICINAL FORMS FOR THE TREATMENT OF BURNS WOUND (literature review)

The problem of treatment of burn wounds in Ukraine and in the world was shown. Every
year in Ukraine more than 20,000 adults and 10,000 children need inpatient treatment for burn
wounds. The frequency of burn injuries in the developed countries of the world reaches one per
1 thousand population. In the USA about 200,000 people get burns every year, half of them
require hospitalization. In Great Britain, about 250,000 people receive care every year, of which
175,000 people sought emergency inpatient care. One of the means of conservative treatment
of burn wounds is soft medicinal forms in the form of ointments, creams, gels, balms, etc. with
wound-healing, antiseptic and/or antimicrobial properties. Analysis of the nomenclature of soft
medicinal forms for the treatment of burn wounds, which are using in Ukraine, shows that none
of them contain quercetin. Significant interest of researchers in the study of the local wound-
healing effect of quercetin and its mechanisms has been demonstrated. Demonstrated the fla-
vonoid quercetin is found in many plants and has proven broad pharmacodynamics due to the
peculiarities of the molecular structure. The quercetin molecule contains a phenolic group and
double bonds that bind free radicals, transition metal ions, which affects the processes of oxi-
dation and phosphorylation. Thanks to this, quercetin exhibits powerful antioxidant, membrane
stabilizing and cytoprotective effects, which play a significant role in the mechanism of antiox-
idant, anti-inflammatory, antiallergic, antimicrobial and reparative action. This provides a sig-
nificant wound-healing activity of quercetin in the local treatment of the wound process due to
atopic dermatitis, eczema, cold and thermal burns. The conducted analysis and generalization
substantiate the relevance, expediency and timeliness of the search and creation of new soft
forms of medicines containing quercetin for the treatment of burn wounds.

Keywords: flavonoid quercetin, ointments and gels, wound-healing effect, antioxidant and
cytoprotective activity.
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