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Pe3rome. YirkomkeHHs nepupepunIHAX HEPBIB YHACIIIOK BUHHO-BHOYXOBHX MTOPAHEHb CYyTPOBOKYIOTHCS CTIHKH-
MU TIOPYIIEHHSIMHU PyX0oBoi (DyHKIIi Ta MOTpeOyI0Th MOETHAHHS XiPYPTi4HOTO BiJHOBICHHS 3 LIIECTIPSIMOBAHOIO MICIISA0-
nepariiHo peadiitamiero. CeeKTHBHI HEPBOBI Iepecagky € e(h)eKTHBHUM METOIOM BIHOBJICHHS IHHEPBALIi1 I{LITbOBHX
M’s131B, OZIHAK TXHIi QYHKIIOHAIBHUI pe3ysibTaT 3HAYHOIO MIPOIO 3aJISKUTh Bijl opraHizaiii pyxoBoi peabimirtarii 3 ypa-
XyBaHHSIM MEXaHI3MiB HEHPOIIACTUYHOCTI Ta (a3 pereHeparii nepupepruuHOro HepBa.

MeTta f0cailzkeHHS: y3aralbHEHHSI CydYaCHUX HAyKOBO OOTPYHTOBAHUX IMIAXOIB 0 CTPYKTYPOBAHOI pyXOBOi pea-
OLTiTaI] MiCNs CEJIEKTUBHUX HEPBOBUX MEPECaiOK Ta aHali3 IX BIUIMBY HA BiJHOBJICHHS PyXOBOTO KOHTPOIIIO, (DYHKI[IO-
HaJbHUX Jill 1 MOTOPHOI iHTEerpallii BiiCbKOBHUX.

006’exT pocaigxenHs. O6’€KTOM DOCTIKEHHS € HayKOBI MyOiiKamii, MPUCBSIUECH] CEIEKTUBHIM HEPBOBHM IIepe-
cajKaM, pereHepariii nepudeprnaHIX HEPBIiB Ta MiCIONEpaniiHiil pyxoBiii peabimiTarii.

Pesysnbratu pociaigxkenb. [IpoBeneno anami3 myOuikaiii, iHaekcoBaHux y 6a3ax PubMed, Scopus Ta Web of
Science, MPUCBAYCHUX CEIEKTUBHUM HEPBOBHUM IE€pecajKkaM, HEMPOTUIACTUIHOCTI Ta MicIsonepaliiHii peadimirarii.
Pesynbratu iIHTEPIIPETOBAHO 3 ypaxyBaHHsM (a3 pereHeparii HepBa Ta MPUHIMIIB MOTOPHOTO MepeHaBUAHHS. Y3arajb-
HEHi J]aHi CBi4aTh, 10 €TallHa CTPYKTYpOBaHa pyXxoBa peabiiTamis, sKa BKIO4Yae nepiox HeipobionoriyHoi Trmi (silent
phase), ToHOp-Opi€eHTOBaHY aKTHBALIIO Ta MOETAHY (PYHKIIIOHATBHY 1HTETPAIliio, ACOIIOETHCS 3 KPAIIIMH ITOKa3HUKA-
MH CEJIEKTUBHOCTI PYXOBOTO KOHTPOJIIO, KOOPAWHAIIT Ta 3MEHIIIEHHSM KOMIIEHCATOPHUX TaTEPHIB, MOPIBHIHO 3 TPaIu-
HiHHIMH CHJIOBUMHU MiaxoxaMu. Bukopuctanus exexrpomiorpadii sk iIHCTpyMEHTa MOHITOPHHTY PEeiHHEpBAIlil 103BOJIIE
ONITUMI3yBaTH TAalMIHT 1 JO3yBaHHS peadiTiTallifHUX BTPyYaHb.

BucHoBku.

1. CenekTHBHI HEPBOBI Nepeca Ky € e(heKTUBHUM XipypridHUM METO/IOM BiJHOBJICHHs pyxoBoi (yHKIIIT, mpore iX-
Hill GYHKI[IOHATBHAN MOTEHIIIAT peaTi3yeThCsl HTOBHOIO MipOIO JIMIIE 32 YMOBH BIIPOBA/KEHHS CTPYKTYpOBaHOI PyXOBOi
peabimiTartii, sska BpaxoBye 0iomoriuHi (a3u pereHepailii nepudepuaHoro HepBa Ta MEXaHi3MH HEHPOTIACTUIHOCTI IEH-
TpajbHOT HEPBOBOI CUCTEMHU.

2. IloeTtamHa cTpyKTypoOBaHa pyxoBa peadimiTallis 3 IpiOpUTETOM MOTOPHOTO MEPEHABUYAHHS, TOHOP-OPiIEHTOBAHOT
aKTHBAIlIl Ta CEJIEKTUBHOTO PYXOBOI'O KOHTPOJIIO 3a0e31euye OUIbII CIPUSTINBI pe3yJbTaTi moA0 (YHKI[IOHYBaHHS, aK-
THUBHOCTI Ta Y4acCTi IOPaHEHNX BifICHKOBHX, MMOPIBHAHO 3 TPATUIIIMHUMH ITiIX0AaMHU, OPIEHTOBAaHIUMH NEPEBaKHO HA CH-
JIOBE TPEHYBaHHS.

3. Buxopuctanns xonuenitii MK® no3Boisie KOMIIEKCHO OIIHIOBAaTH €()EKTUBHICTh peadiliTamiifHuX BTPYYaHb,
30CepeDKYIOUH YBary He JIMIIE Ha BIIHOBJICHHI (pyHKIIIH 1 CTPYKTYD, a i Ha 31aTHICTIO IHTErPYBaTH BIHOBJICHY (YHKIIIIO
y CKJIaJIHI 6araTOKOMITOHEHTHI i1, mepeadadeHi mpodeciiiHOI0 AiSUTbHICTIO.

4. InTerpamiss iIHCTPYMEHTAJBHUX METOMIB KOHTPOIIO, 30KpeMa elekTpomiorpadii ta 6iomoridyHOro 3BOPOTHOTO
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3B’513KY, ITiIBUIILY€ TOYHICTh MOHITOPUHTY IPOIIECy peiHHEepBallii Ta CIpHsie ONTHUMI3allil IHTEHCHBHOCTI peadiiTaliiftHux
BTpPYyYaHb, 110 3MEHIIY€ PU3HUK (POPMYBaHHSI MATOJIOTIYHUX MOTOPHUX MATEPHIB.
KoatouoBi ciioBa: cenekTHBHI HEpPBOBI Nepecaiky, nepudepruyHi HepBH, pyXoBa peadiiTaiis, HeHpPOIIaCTUYHICTB,

MOTOPHE MEPEHABUAHHSI, CIICKTpoMiorpadis.

Beryn. BoitoBi aii Ta MiHHO-BHOYXOBI ypaKeHHS
ACOINIOIOTECS 3 BHCOKOIO HYacTOTOIO TOETHAHUX TPaBM
KIHIIIBOK, Y CTPYKTYpI SIKUX YIIKOKCHHS NeprupepruIHuX
HEpBiB MalOTh BU3HAYaJILHNH BIUIMB Ha (YHKIIOHYBaHHS
Ta TIOBEPHEHHS BIHCHKOBOCITYKOOBLIB 10 CIyxOH. Y
TaKUX TAI[IEHTIB HEHpOTpaBMa 3a3BHYAi MOETHYETHCS
3 TIeperoMaMM,  YIIKO/DKCHHSM  M’SKHX  TKaHMH,
KOHTpPAKTypaMH Ta XPOHIYHUM OOJeM, IO YCKIIAJIHIOE
SIK XIpypriuHe JIKyBaHHS, TaK 1 MOJaJIbITy peadiiTamiio
[1, 2]. YurkomkeHHs niepu)epuvIHUX HEPBIB € CKIIATHOIO
KIIHIYHOIO  TPOOIIEMO}O, 110 CYNPOBOKYETHCS
MTOPYIICHHSM PyX0BOI (DYHKIIi{, CCHCOMOTOPHOI iHTeTparii
Ta (OPMYBAHHSAM CTIHKHX (YHKIIOHAJBHUX OOMEKEHB.
Hes3Bakaroun Ha JOCSTHEHHS CydYacHOI MIKpoXipyprii,
BITHOBJICHHsI IHHEpBAIlil IITOBUX M SI3iB HE TapaHTYe
aBTOMAaTHYHOTO TOBEPHEHHS O E(EKTUBHOIO Ta
CENICKTUBHOTO PYXOBOTO KOHTPOJIO, OCKUIBKH ITICIIA
NepuGepruIHNX HEPBOBHX YIIKO/PKCHb BiJOYBArOTHCS
mOOKi  mepeOy/1oBH K Ha TepudepudHoMy, TaK i
Ha I[EHTPaJIbHOMY pIiBHIX HepBoBoi cuctemu [3, 4].
CenexkTHBHI HEPBOBI TEPECAIKH PO3MIAIAIOTBCS  SIK
OAWMH 13 HaHOLTbII e(EeKTHBHHUX XipypridyHHUX METO/IB
BIJTHOBJICHHSI PYyXOBOi (YHKIII TPH NPOKCHMAIBHUX
YIIKO/DKCHHSIX HEPBIB, OCKIJIBKM BOHH JO3BOJISIOTH
CKOPOTHTH IIISIX pereHepariii akCoHiB 10 [IIBOBUX M sI3iB
Ta 3MCHIINTH Yac JeHepBarlii [5].

Bongnouac cydacHi ODISAM  IIKPECHTIOIOTH, IO
aHaTOMIYHA peiHHEpBallisl He TapaHTye (QyHKIIOHATIBLHOTO
pesynbrary 0e3 IilecnpsiMOBaHOI Ta CTPYKTypOBaHOI
peabiniTanii, OpieHTOBaHOi Ha MOTOpPHE NEpPEHABYAHHS Ta
HEHpOIIacTUIHICTh [4,6-7].

CyuacHa BilficbKkoBa HelipopealiiTallis aeaani Oiibre
TPYHTYETHCS Ha MKIUCIUILTIHAPHINA MOJIENI BEICHHS, 10
TIO€IHY€E MIKPOXIPYpPTilo, €IEeKTPOIarHOCTUKY, (pi3udHy
Ta eprorepariio, KOHTPOJIb OOJIIO0 1 ICHXOCOIIaJbHY
miaTpuMKy. JlocBin BIMCHKOBHX IIGHTPIB  JTIKyBaHHS
NepuGeprUIHNX HEPBOBHX YIIKO/PKCHb CBIAYHUTH, IO
JIOBrOTpHBaJIC (PYHKIIOHAIBHE BiJHOBJICHHS MOMKIINBE
JUIIe 32 YMOBHM CHCTEMHOTO CYIIPOBOJXY TMalli€HTa
Ta 3aCTOCYBAaHHS BIATBOPIOBAaHMX peaOuTiTamiiHUX
anroputwmiB [ 1, 8]. Cy4acHi JOCTIIKEHHS i IKPECITIOIOTH,
oo 0e3 CTPYKTypOBaHOI MicIsOIepaliiHoi peabimiTarii
(YHKIIOHATIBHI ~ pe3yJabTaTH CEJICKTHBHUX HEPBOBHX
Tepecasiok 3aJIMIIAIOTEC oOMexxeHMMH. HapartuBHi Ta
KIIHIYHI ODISAIU BKa3yIOTh, IO TPAAMIIHHI ITiIXOAH,
OpIEHTOBaHI TEpPEeBAXHO HA CWJIOBE TPEHYBaHHS, HE
BPaxOBYIOTh 3MIHEHOI aHaToMii iHHepBalii Ta MOXYTb
TIPU3BOINTH JI0 (POPMYBaHHS HE(YHKIIOHATBHUX PYXOBHX
CHHEpriid. ¥ 1IbOMY KOHTEKCTI BCE OUIBIIOTO MOMINPEHHS
HaOyBae donor activation focused rehabilitation ap-
proach (DAFRA), sxuii nepenbadae HOHOP-OPi€HTOBAHY
aKTHBAIlII0 Ta MOETAITHY IHTErpamilo BiJHOBICHUX PYXiB
y ¢ysknionansHi nii [9-10], 3 ypaxXyBaHHSM IepiofiB

HelipoOionoriunoi tumr  (silent phase), moyarkoBoi
peinHepBanii Ta mojganbinoi (GyHKIIOHAIBHOT 1HTErparii,
10 JIEMOHCTPYIOTH OUIBII CHIPHUATINBI JOBrOCTPOKOBI
pesynbTaru [5].

KnrogoBy pomb y BigHOBIEHHI QyHKmii Ticis
CEJICKTHBHHX HEPBOBHX IIEPECAIOK BiAIrParoTh MEXaHI3MH
HEeWpOIIaCTUYHOCTI [EHTPaJbHOI HEPBOBOI CHCTEMH,
30KpeMa KOpPTHKaJIbHAa peopraHizamisi Ta (OpMyBaHHS
HOBUX KOPTHKO-M’SI30BHX 3B’SI3KiB. Y IIbOMY KOHTEKCTI
MOTOpHE ITepeHaBYaHHS PO3IIISAAETHCS HE SIK JIOTTIOMDKHUH
KOMITOHEHT JIIKyBaHHs, a SIK LCHTPAJbHUH eJNeMEHT
peabiniTaniifHoTO TpoIecy, CIPSIMOBAHUI Ha iHTETpaIliio
BiZIHOBJICHO iHHEpBaMii y QyHKIIOHAIFHO 3HAUYII PyXH
[9-10].

Takum YMHOM, aKTyaIbHUM € y3arajJbHEHHS Cy4acHUX
HAayKOBHX JOCIHIPKEHb IIOAO CTPYKTYpOBaHOI PyXOBOi
peabinmiTanii micyst CEeNeKTHBHUX HEPBOBHX IEPECaOK 3
AKI[CHTOM Ha MEXaHi3MM HEHpPOIUTAaCTHYHOCTI, PUHINIH
MOTOPHOTO NepeHaBYaHHS Ta (PyHKIIOHAIBHI PE3ybTaTH,
MO0 ¥ 3yMOBIIOE HEOOXIIHICTH IIPOBEICHHS JaHOTO
JIOCITIJDKCHHSI.

MeTor0  fOCHiTKEHHS] €  y3arajJbHEHHI Ta
CHCTeMaTH3allisl Cy4YacHHX HAyKOBHX ITAXOIIB IIO/O
CTPYKTYPOBAHOI pyX0BOi peaOimiTarii micis ceJIeKTUBHNAX
HEpPBOBHUX TIEPECATOK.

O0’exT pocaimkenHss. O0’€KTOM JIOCTIJDKCHHS €
HayKOBI IyOJIiKallii, MTPUCBIYEH] CEJICKTHBHUM HEPBOBUM
nepecagkaM, pereHepamii TnepupepuuHHX HEPBIB Ta
micysionepaniifHii pyxoBii peadimiTarii.

Metonu JOCTiIZKeHH . MeTo0JIOrYHOI0
OCHOBOIO POOOTH € OMUCOBHI Ta aHANITHYHUA METOIH,
AKi TepenOadamy KpPUTHYHHMK aHal3 3MICTy JDKepel,
MOPIBHSHHS MIAXO/IB PI3HUX aBTOPIB Ta KOHIENTYaJIbHE
y3arajibHeHHs  iH(opMmarii  Imom0  CTPYKTypOBaHOI
pyxoBoi peaOimiramii. JlocmimpkeHHS HE Imepeadadaio
3ay4eHHs MAIi€HTIB 1 TIPYHTYBAIOCS BHKIIOUYHO Ha
aHami3i OmyONiKOBaHMX MaTepiayiiB, IO BIAMIOBiNAE
SeTHYHNM TPUHIMNAM HAayKOBUX OINISAIB. Marepianamu
JUI  aHaJi3y CIYryBaJM CTaTTi, ONISAM Ta KIIHIYHI
pekoMeHanii, omyOmiKoBaHl y peleH30BaHUX BHIaHHSX,
iHekcoBannx y 6azax PubMed, Scopus ta Web of Sci-
ence. Ilomryx jokepen 3AifiCHIOBAaBCS 3a KIIOUOBUMH
cioBamu nerve transfer, peripheral nerve injury, motor
re-education, rehabilitation, neural plasticity. 3niificneno
aHaNi3 MyONiKaIiil aHDTHCHPKOI MOBOIO, IO MICTIUTH
ONMC MEXaHI3MIB pereHepaii, NpUHIMIIB peabimiTarii
a0o0 KJIIHIUHI y3arajgbHEHHS pe3yibTaTiB JiKyBaHHA. J{i1s
y3araJlbHeHHSI pPe3yNIbTaTiB BUKOPHUCTOBYBAJIHCS JIOTIUHI
CXeMH Ta TaONuI, 110 J03BOJISUIN CTPYKTYPYBaTH eTamlu
a TaKOXX TIOPIBHSTH TTiIXO/IN Pi3HUX aBTOPIB.

Pesyabratn gociigkeHHs Ta iX o0roBopeHHs. Y
pe3yabTari MPOBEICHOTO0 HAPaTUBHOTO aHai3y HAYKOBHX
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JUKEpEJ BCTAHOBJICHO, 10 Y BIMICHKOBOCITYKOOBIIIB TiCIIs
CENICKTUBHUX HEPBOBHX Iepecajok  (YHKI[IOHAIbHI
pe3ynbTaTd  BiJHOBIICHHSI 3alieKaTh BiJ] IO€JIHAHHS
XIpypriuHOro BTpY4YaHHS Ta CTPYKTYpOBaHOI pyXOBOT
peaOimitamii, 30Kkpema BiJ ypaxyBaHHS OlOJOTIYHUX
(a3 pereneparii nepudepruyHOro HEpBa Ta MCXaHi3MiB
HEHPOIUIACTUYHOCTI IIEHTPAJILHOT HEPBOBOI CHCTEMH.
OcobmuBocTi 00HOBOT TpaBMHU - TOETHAHI YIIKOIKCHHS
nepuGepuyHnX HEpBIiB, KICTKOBI Je(eKTH, TpuBaja
iMMOOUTI3aMiss Ta OONBOBI CHHIPOMH - CTBOPHOIOTH
HECTIPUATIIUBI YMOBH JUISl CIIOHTaHHOTO (DOpMYyBaHHS
CEJIEKTUBHOTO MOTOPHOTO KOHTpoto [1, §8].

Amnaniz myOnmikamid CcBiJUUTH, MO Y BIHCHKOBHX
ManicHTiB BIJIHOBJICHHS JIOBLIBHOL aKTUBAaIil
PEIHHEPBOBAaHMX M’S31B Ma€ MOCTYNOBHH Xapakrep 1
CYIPOBO/KY€ThCS TPHBAIMMITEP100OM HU3bKOIHTEHCHBHOT
M’SI30BOi aKTUBHOCTI. 3@ BiJICYTHOCTI I[IJIECTIPSIMOBAHOTO
peabuniTanifHOro BTpy4YaHHS Ha IIbOMY €Tali 4YacTo
(OpMyIOTBCSI  KOMIICHCAaTOpPHI PyXOBi IaTrepHH, SsIKi
MOXYTb 3a0e3edyBaTH MiHIMaJbHY aKTUBHICTh, ajle HE
BIJINIOBIJTAafOTh BUMOT'aM BiliCHKOBOT CIIY>KOM OO CHIIH,
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BUTPUBAJIOCTI Ta koopanHaii [11-12, 4].

3rifHO 3 JAHMMH JIITeparypu, TMepill O3HAaKH
HEHpOM’s130BOT peiHHEpBAIlil IIILOBUX M’SI3iB 3a3BHUAil
3’SBISIIOTBCS B 1HTEpBaii Big 3 10 6 MicsMiB ITicis
OIMEPaTUBHOTO BTPYYaHHS, IO BiMOBIAE (i310IOTTIHUM
TEMIIaM  aKCOHAJIBHOI  pereHepamnii, OINUCAHUM Yy
(hyHIAMEHTAIBHUX ~ HEUPOOIONOTIYHUX  JTOCIIIKCHHSIX
[3]. JocsiraenHns piBHs M’s130Boi cuimt MRC > M3, sikwuii
PO3IIANAETHCS SIK MIHIMAIBHO (DYHKI[IOHATIBHO 3HAYY LN,
y OUIBIIOCTI BHIAAKIB (IKCYEThCS B mepion Big 6 10 12
MICSIIIIB TiCHIsl CENIEKTUBHOT HEPBOBOT nepecanku [4, 14].

Pesynpraty y3araJlbHEHUX JOCHI/PKEHb CBia4arh,
mo ($a3oBO CTPYKTYpOBaHA PyXxoBa peaOLTiTAIlis Micis
CEJISKTHBHUX HEPBOBHX IIEpecajiok 3ade3reduye OiuibiI
crpusiiuBi - QYHKIIIOHAIBHI ~ PE3yNbTaTH, IOPIBHSIHO
3 TpaAMUiHUMM TiIXOAaMH, 10 HE BPaXOBYIOTh
OiooriuHi eranu pereHeparitii nepudepruuHoro Hepsa [3-
4, 13]. Y3arajibHeHHSI OCHOBHHUX ITapaMeTpiB BiHOBICHHS
M’S30BOi CHJIM, CEJIEKTHBHOCTI PYXOBOTO KOHTPOJIO
Ta (YHKIIOHAJIBHOI ydYacTi MAIi€HTIB IMPEACTaBICHO B
Tabmmni 1.

Taonnus 1

¥Y3arajibHeHHsI 0CHOBHHX napaMeTpiB BiZIHOBJIEHHﬂ micJIs ceJIeKTUBHHUX HEPBOBMX IMEpECAAOK

ITapameTtp MeTtoa ouiHkH / miKkaJja PesynabTaTn CepeaHi TepMinn Mxepesa
Ta KpuTepii Bi/IHOBJICHHS
BiJIHOBJIEHH
M’s130Ba cuna MRC (0-5) Binnosnenns no 34 8—12 TmxHIB Navarro et al.,
6aiB y OUTBIIOCTI 2007; Gordon,
Hali€HTIB 2016
CeJIEKTUBHICTD O11HKa Bukonanus 10—16 TixHIB Novak &
PYXOBOTO KOHTPOIIIO nudepeHniioBaHuX LUIBOBUX PyXiB 0e3 Mackinnon,

PYXOBHUX TaTEPHIB KOMIIEHCATOPHUX 2015; Brown et

cTparerii al., 2019
OyHKI[I0HATbHA DyHKII0HATIbHI TECTH InTerpariiist KIHLIBKY y 1220 TixHIB Bateman, 2023;
y4acTb (oBCsKACHHI 1ii, X0mMbp0a, | MOBCIKICHHI 3aBIaHHS, Gordon, 2016

i THIMAHHS IPEIMETIB) MOKpAaIleHHS
AKTHBHOCTI

ROM (ni1anazon Toniomerpis cyrnoois Binnosnenns >80% 6—12 TnxHIB Navarro et al.,
PyXiB) HOPMaJIBHOT aMIUTITYH 2007; Brown et

al., 2019

bananc ta Tectu Ha OanaHc TTokpaiienus 10—16 TixHIB Bateman,

KOOpAMHALS KOHTPOJIbOBAaHHX PYXiB 2023; Novak
Ta CTaOUIBHOCTI & Mackinnon,
2015

Mpumirka. /{ani Tabnuii y3araabHEHO Ha OCHOBI PE3yJIbTaTiB €KCIIEPUMEHTAIBHUX 1 KITHIYHUX JI0CIHIIKeHb, TPU-
CBSIUCHUX pereHeparii nepuepuyHux HepBiB, CEJICKTUBHUM HEPBOBUM MepecakaM Ta (pa3oBO CTPYKTYpOBaHii pyXoBii
pea6imirarii (Navarro et al., 2007; Gordon, 2016; Novak & Mackinnon, 2015; Brown et al., 2019; Bateman, 2023).

BonmHowyac pesynbTaté  aHamizy  CBigYarh, IO
130JIbOBAHE BIJHOBJIEHHS M’S30BOI CUJIM HE € JOCTATHIM
MOKa3HUKOM (DYHKI[IOHAJILHOTO YCIIiXy. Y JOCIIIKESHHSIX,
Je TicisonepaliiiiHa peaOimiTaimis Oyia 30CepemKeHa
MePEeBAKHO Ha CHJIOBOMY TpPEHYBaHHI 0€3 CHCTEMHOTO
MOTOPHOTO TIEPCHABYAHHS, OINKMCAHO BHUCOKY 4YacTOTy
(dbopMyBaHHsI ~ MATOJIOTIYHUX  MOTOPHHX  IaTEPHIB,
CHHKIHE3ill Ta HaJAMIPHUX KOMIICHCAaTOPHUX PYXIB,
SKi  OOMEXYBaJIM TOJAIIBINY IHTETPAIii0 BiJHOBICHOT
¢byHkuil y moBcskaeHHy AisibHicTh [1, 12]. HatomicTs
$ha3oBO  CTPYKTypoBaHI  peaOumiTaIlifiHi  Iporpamu,
10 BKJIOYQJIM MIJATOTOBYMH TIepioy Tak 3BaHOI silent
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phase, JeMOHCTpyBalM Kpalli Pe3y/IbTaTd IIOA0 SKOCTI
PYXOBOTO KOHTPOJIFO Ta JIOBFOCTPOKOBOI CTaOLILHOCTI
(yHKI[IOHATILHUX JOCSITHEHB [5, 6].

OcCoOnMBO  3HAUYNIUMH  BHSIBIJIUCS — pe3yibTaTu
nporpaMm, TMOOYJ0BaHMX Ha TPHUHIUIAX MOTOPHOIO
NepeHaBuaHHsl 3 BHKOPHCTaHHSIM KoHuemnuii donor ac-
tivation focused rehabilitation, siki TependayarOTH
IiJIecrnpsiMoBane (pOpMyBaHHSI HOBUX MOTOPHHX HpOrpam
[JIIXOM KOHTPOJILOBAHOT aKTHBAIlli JOHOPHOTO HEpBa
3 TIOCTYIOBHM TIIE€PEHECEHHSIM KOHTPOJIO Ha IJIbOBY
¢dynxuiro [9]. [Mamienty, sKi TpoXoAmwIn peadimiTalio 3
BUKOPUCTAHHSM TaKOTO MiJIXOMY, IEMOHCTPYBalIM BHUIILY




CEJICKTUBHICTh PYXIB, Kpally MiKM’sI30BY KOOPIMHAIIIIO
Ta 3MEHIICHHS BHMPAXXEHOCTI CHHKIHE3ii, MOPIBHSHO 3
TPaAMLIITHUMH CHJIOBUMH TIPOTPaMaMH.

OriHka pe3y/ibTaTiB 3 BUKOPUCTAHHSM KOHIICTIIIIT
MixnapopHoi knacudikanii GpyHKIIOHYBaHHS, 0OMEKEHb
KUTTEMISITIBHOCTI Ta 310poB’st (MK®) mokasama, 1o
HAMOUIBII KIIHIYHO 3HAYyIli 3MIHM CHOCTepirammcs
He JMme Ha piBHI QYHKIIH 1 CTPYKTYp, a ¥ Ha piBHAX
aKTHUBHOCTI Ta yd4acti. Da30BO CTPyKTypOBaHa pyxoBa
pealiniTalisi acouiloBayacsi 3 MOKPAIIEHHSIM BHKOHAHHS
LiJIECIPSIMOBAHIX PYXOBUX UM, i ABUILIEHHAM
3ATHOCTI JI0 CaMOOOCIIYrOBYBaHHS Ta MOBEPHCHHSIM JI0
npodeCiiiHOT TISITBHOCTI, M0 Ma€e Oe3MOCepPEIHE 3HAYCHHS
JUISl BIJIHOBJIGHHSI Ipale3laTHOCTI 0ci0 Ipare3aTHoro
BiKy [13, 14].

BaxnuBuMm KoMmroHeHTOM eeKTHBHOI peabimiTariii,
3Ti/IHO 3 IPOAHAJI30BaHUMH JKEpeNlaMu, € BUKOPUCTaHHS
IHCTpyMEHTAJBHUX  METOIIB  KOHTpOJIO,  30KpeMa
TIOBEPXHEBOI enekTpomiorpadii Ta METoIiB 010JIOTIYHOTO
3BOPOTHOTO 3B’s13Ky. 3actocyBaHHs EMG no3Bosse
BUSIBJSITH MiHIMaJbHI O3HAKH HEWPOM’S30BOi aKTHBAIIii
Ha paHHIX eramax peiHHepBalii, 00’ €KTUBI3yBaTH
JUHAMIKy BIJHOBJICHHS Ta CBOEYaCHO KOPHI'YBaTH
IHTEHCHUBHICTh pealiliTallifHuX BTpyYaHb, IO 3HUKYE
PU3MK TepequacHoi CHIIOBOI IHTEHCU]IKALIl Ta CrpHse
(dopMyBaHHIO OUTBII €PEKTUBHUX MOTOPHHX CTpaTerii
[10].

V3aranbHEHHS OTPUMAaHUX pE3YJbTaTiB JI03BOJISE
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CTBEP/UKYBaTH, 10 BIPOBAKCHHS CTPYKTYpOBaHUX
mporpaM pyXOBOi peaOuTiTaIii Ticias CEeICKTHBHHUX
HEpBOBUX IIEpECaJOK Mae He JIMIIe KIiHIYHe, ane H
3HauyHe CyCHiIbHE 3Ha4yeHHs. [lokpalieHHs MOKa3HUKIB
(DyHKI[IOHYBaHHS, aKTUBHOCTI Ta y4acTi NaIi€HTIB CIIPUsIE
CKOPOYEHHIO TPHBAJIOCTI TUMYACOBOI HEIpare31aTHoCTi,
3HWKEHHIO  PIBHS  IHBajigu3amii Ta  3MEHIICHHIO
JIOBFOCTPOKOBOTO HABaHTA)XEHHS Ha CHCTEMY OXOpPOHH
30pOB’s, IIO BIAINOBIZa€ MNPIOPUTETaM T'POMAJCHKOTO
37I0pOB’sl Ta 30€peKeHHsI MPaIe3aTHOCTI HACEICHHS.

OtpuMaHi pe3ysbTaTH y3Tro/KyIOThCs 13 CydYacHUMH
ySBJICHHSMU TpO OIOJOTiYHI MeXaHI3MM pereHeparii
nepuepUIHUX HEPBIB Ta HEHPOIUIaCTUYHICTh
IEHTPaJIbHOT HEpBOBOI cuctemu. JlaHi, HaBelCHI B
Tabmuni 1, cBigyark, mo (azoBo CTPyKTypoBaHa pyxoBa
peabinmiTanisi, moOy/0BaHa 3 ypaxyBaHHSIM Iepioay Si-
lent phase Ta NpPUHIMIIIB MOTOPHOTO TI€pEHABYAHHS,
3a0e3nedye OIbII CHPUSTINBI MOKA3HUKH BiIHOBICHHS
CEJIEKTHBHOTO PYXOBOTO KOHTPOJIIO, aKTUBHOCTI Ta Y4acTi
MAI[I€HTIB, TMOPIBHSAHO 3 TPAIAWIIHHUMH ITiJXOJaMH,
OpIEHTOBaHMMHM TIEPEBAKHO Ha CHJIOBE TPEHYBaHHS [3-4,
13].

Etanuicte micnsionepariinoi pyxoBoi peaOimitarii
TTCIIS CEIEKTHBHUX HEPBOBUX MIEPECATIOK, IO IPYHTYEThCS
Ha TIOEJHAHHI MEXaHI3MIB HEWPOIJIACTHYHOCTI Ta
NPUHIUIIB MOTOPHOTO TIEPEHABYaHHS, y3arajlbHEHO Y
Tabnumi 2.

Tadnnus 2.
®a3oBa MoJieJIb peadimiTanii mic/1sA ceJIeKTHBHUX HEPBOBHX Iepecagok
ETam peabumitarmii OcHoBHa MeTa MexaHi3M BILIMBY OuikyBaHui Mxepena
edexr /
pe3yILTAT
Pannii BinnosneHHs ITacuBHI pyxH, KOHTPOJIb 30epexeHHs Navarro et al,,
micisioneparifaui HeHpoM’s130BO1 MO3MUIIi{, CCHCOMOTOpHA | pyXoBoro o0’emy, | 2007; Batema,
aKTHBAIlii, 3aXUCT CTUMYJISIIIIST 3ar100iraHHs 2023
HEPBOBUX CTPYKTYp arpoii, paHHs
CEHCOpHa
CTHMYJIAIIIS
AKTUBHO-TIOMIpHUHI ®dopMyBaHHs AKTHUBHI BIIpaBu 0€3 TomrmeHHs Gordon, 2016;
nudepeHiioBaHOTo 0Iopy, IPOCTE MOTOPHE CEJIEKTUBHOCTI Novak &
PYXOBOTO KOHTPOJIIO NepeHaB4YaHHs PYyXiB, Mackinnon,
BIJHOBJICHHS 2015
KOHTPOIIIO M’S3iB
THTeHCHUBHMI / MI3HIA 3MIIHEHHS M SI31B, AKTHBHI BIPaBHU 3 30UIBIIIEHHS Brown et
posmupenHs ROM, OIIOPOM, KOMIUIEKCHE CHJTH, aMILTITY/I! al., 2019;
IiITOTOBKA J10 MOTOpHE II€PEHABYAHHS], PYyXiB, Bateman, 2023
(yHKIIOHATBHUX 3a/1a4 OayaHCHI BIpaBH MOKPAIIEHHS
cTablIbHOCTI T
KQOPIMHAITIT
OyHKIIOHATBHUHI THTerpaiist KIHIIBKU KommnekcHi pyxu, 1l1nBumenns Bateman,
y MOBCSIKACHHI Ta KOOpAMHALITHI (dyHKIIOHATBHOT 2023; Novak
npodeciitai BuIu BIIPaBH, CEHCOMOTOpPHA yuacri mamienta, | & Mackinnon
JUSUTBHOCTI CTUMYIISILIIS MOKpPAIIEHHS 2015
SIKOCTI JKUTTS

[Ipencrapnena y Tabmmii 2 TOETalmHAa MOJIENb
peabimiTamii  iUMFOCTpye — KOHIENTyaldbHY  MOIENb
CTPYKTYpOBaHOI PYXOBOi peadimiTarlii mcis CeNneKTHBHIX

HEpPBOBUX IIEPECANIOK, KA Y3TOMKYETHCS 13 Cy4aCHUMH
VSBICHHSAMHA TIPO  HEWPOIUTACTHYHICTH  IEHTPAIBHOI
HEpBOBOI ~ CHCTEMH  Ta  TNPHHIOWIN  MOTOPHOTO
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nepeHaBuaHHs. Takuél MiAXiJ BiANOBiga€ KOHIICTIIT
MixnapopHoi knacudikanii GpyHKIIOHYBaHHS, 0OMEKEHb
KUTTESUIBHOCTI Ta 3[0pPOB’Sl, 3TiJJHO 3 SKOIO KJIIHIYHO
3HAYYII PE3YJbTaTH OI[IHIOITHCS HE JIMIIC Ha PIBHI
(GYHKIIH 1 CTPYKTYp, a i Ha PIBHIX aKTMBHOCTI Ta y4acTi

[9-10, 14].
OTpumaHi  pe3ylbTaTH  MiATBEPUKYIOTh, IO
e(eKTUBHICT  CENIEKTUBHHX  HEPBOBUX  MepecajioK

BU3HAYAETHCS HE JIMIIE XIPyprivyHOIO KOpEKLi€ro, a i
SIKICTIO Ta CTPYKTYpPOBAHICTIO MiCJISIONIEPaIiiHOT PyXOBOT
peaOinitanii. Y3arajibHEHHSI Cy4aCHHX HAyKOBHX JaHUX
CBITYHTB, 1110 O€3 CHCTEMHOTO MOTOPHOTO NEepeHaBYaHHS
MOTEeHIAJl  pereHepamii  NepupepuyHoro  HEpBYy
peai3y€eTbesi HEMOBHOIO MIpOI0, IO Y3TOJDKYEThCS 3
KOHIICTIIIIE€I0 3aJICKHOCTI (DYHKI[IOHATBHOTO BiTHOBJICHHS
BiJl LCHTPAJIBHOT HEHPOIIACTUYHOCTI, & HE JIUIIEC BiJ
niepudepiinoi peinnepsanii [3, 11, 12].

Y Mexax TpamulliifHuX peaOimiTaniiHUX MiIX0/iB
OCHOBHHMI aKIEHT 4YacTo pOOUTHCS Ha BiHOBICHHI
M’sI30BOi CHJIH Ta 00CSTY PyXiB, III0 HE 3aBXK/H NPU3BOANTD
10 GopmyBaHHSI e(DEKTHBHUX Ta CEJICKTUBHUX MOTOPHHX
nporpam. Lle mosicHIoE BHCOKY 4acTOTy KOMIIEHCATOPHHUX
PYXOBHX NAaTEpHIB i CHHKIHE3iH, sIKI ONHMCaH] B KIIHIYHUX

cepisix micias HEpBOBUX Tmepecaqok 0e3  (a3oBoi
opramizamii Brpy4anb [4]. HaromicTe pe3ynbraTi
($a30BO  CTPYKTYpOBAaHHX IpOTpaM  IiJTBEPKYIOTb,

oo ypaxyBaHHs mepiomy silent phase Ta moeramHe
HapOIIyBaHHS  aKTUBHOCTI  JIO3BOJISIIOTH  Y3TOJMTH
010JIOTIYHI MPOIIECHU PEreHepallii 3 MeXxaHi3MaMK HaBUAHHS
PYXy Ta KOpTHKaJIbHOI epeOynoBu [6, 7].

OcoOnuBy ponb y ¢OpMyBaHHI (YHKIIOHAIBHO
3HAYYIIUX PE3YNIBTaTiB BINIrPA€ KOHIICMIlS MOTOPHOIO
NepeHaBYaHHs, OpI€EHTOBaHAa Ha JOHOP-aKTHBALIIO.
KoHTposiboBaHE BUKOPUCTAHHS JIOHOPCHKOTO HEpBa SIK
«TpUTEpay JUIsl 3aIlyCKy HOBUX MOTOPHHX IIPOTpaM CIpHsiE
(hopMyBaHHIO CTaOITPHUX KOPTHKO-M’SI30BUX 3B’S3KIB 1
3MEHIICHHIO MaToJoriyHol koaktuBamii M’s3iB [9]. Taxi
MAXOM JIEMOHCTPYIOTh BHIILYy CEJIEKTHBHICTH PYyXOBOTO
KOHTPOJIIO Ta Kpally IHTErpamilo BiJHOBJICHHUX PYXiB y
(GyHKIIOHATBHI 11iT, 10 Ma€ NMPHHIMIIOBE 3HAYEHHS JUIS
TIOBEPHEHHS MAIIEHTIB 710 MPOQeCiiiHOi AisTBHOCTI.

[HTepnperaniss OTpUMaHUX pPE3YJIbTATIB 3 MO3UIIH
MK® no3Bonsic po3mMpHUTH KIHIYHMH (QoKyc Big
JIOKAJIBHOTO BiJTHOBJICHHS (DYHKIIIH JIO OLIHKH aKTHBHOCTI
Ta yuacti. Moro 3acTocyBaHHs SK aHATITHYHOI PAMKH
MATBEP/KYE, IO  KIIHIYHO 3HAYYIIl  pe3yJbTaTh
pealOiniTanii NPOSBIAIOTHCS HacaMIepel y 3/1aTHOCTI
MaIli€HTIB BUKOHYBAaTH MOBCSKACHHI Ta Ipodeciiiui
3aBlaHHs, a He JIMIIe Yy TOKPalleHHI MOKa3HHKIB
M’si30Boi cui [14]. Takuit miaxia BiANoOBigae cydacHUM
npiopuTeTaM BilicbKOBOI peabiiiTaliii, CrpsIMOBaHUM Ha
30epeKeHHs MPaIe3qaTHOCTI Ta COIIaJBbHOI IHTerparii
BIHCHKOBOCITYKOOBIIB MTicisi OOHOBUX TPaBM, a TAKOXK Ha
MaKCHMaJIbHO MOJKJIMBE BIJHOBJICHHS (DYHKI[IOHAJIBHOT
HE3aJICKHOCTI, NpoQeciiiHOl MPUIATHOCTI Ta SKOCTI
HKHTTSL.

BaMBUM YMHHHAKOM ONTHMI3allii peaduTiTamiiHuX
MporpaM € BHKOPHCTaHHS IHCTPYMEHTAJIBHUX METOIIB
KOHTPOJIIO, 30KpeMa ejiekTpomiorpadii Ta 06ioJI0riuHOro
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3BOPOTHOTO 3B’s13Ky. JlaHi siTeparypu cBiguars, mo EMG
JI03BOJIsIE 00’ E€KTUBI3yBaTH paHHI NPOSBU peiHHEpBalil
Ta 3arno0irTH MepeIyacHOMY CHIIOBOMY HaBaHTA)KCHHIO,
SKe MOXKC HETaTWBHO BIUIMBATH HA SIKICTh MOTOPHOTO
kouTpoitto [10]. Lle migkpeciroe HEOOXiMHICTD iHTErparlii

IHCTPYMEHTAJbHUX METO/AIB OIIHKM Yy CTaHJapTHI
pealimiTaniiHI MPOTOKOIH MICIs CEICKTUBHUX HEPBOBUX
nepecajox.

VYrpoBa/pKeHHsT CTPYKTYPOBaHUX IMPOrpaM PyXOBOT
pealbimiTanii Mae MOTEHIiall 3MEHIIMTH TPHUBAIICTh
THMYaCcOBOT HEMpare3aTHOCTI Ta PU3UK (HOPMYBaHHS
CTIHMKOT 1HBaJIITHOCTI.

Takum YHHOM, posiupeHe 0OTOBOPEHHS
MIATBEPIUKYE, 10 CEICKTUBHI HEPBOBI TEPECAIKH CIIiJ
pO3IIIsIIaTH HE SIK i30JIbOBAHy XipypriuHy MpOIEaypy, a
SK YaCTHHY KOMIUICKCHOTO pPeaduIiTaI[iifHOTO Mpolecy,

JIe  YCIIX BU3HAYAETHCS  B3AEMOMIEI0  XipypriuyHoi
PEKOHCTPYKLII ~ Ta  CTPYKTYpOBaHOIO  MOTOPHOTO
TepeHaBYaHHsI.

VY3aranpHIOIOYM ~ HaBEAEHI  pe3yjibTaTH Ta  iX

IHTepIpETAIlifo, CIiJl 3a3HAYUTH, [0 C(PCKTUBHICTh
BIZIHOBJICHHS BIMICHKOBHX MICJIsI CEJIEKTUBHUX HEPBOBHX
nepecagok (OpPMYeEThCs Ha TIEPETHHI TPHOX KIIIOUOBHX
KOMIIOHECHTIB: O10JIOTIYHUX IPOIECIB pereHepallii Hepsa,
MEXaHI3MIB HEHpPOIUIACTHYHOCTI HEHTPAJIbHOI HEPBOBOI
cUCTeMH Ta IiecnpsiMoBaHoi (a3oBo opraHizoBaHOI
peaOinitamii. AHaii3 Cy4acHUX TMiAXOMIB TMEPECKOHIHBO
JIEMOHCTPYE, 110 caMe JIOTiKa MoOyJ0BH peadiTiTaiiHOro
NpoLEeCy - BiJl MiJrOTOBYOrO NEpiofy 4Yepe3 MOTOpHE
nepeHaByaHHs 10 (QYHKIIOHAJIBHOT IHTErpalil - BU3HAYAE
HE JIMIIe piBeHb M’SI30BOi CHIJIM, a HacaMmepen SKiCTh
PYXOBOTO KOHTPOJIFO Ta 3[JATHICTh MAIli€HTa JO y4acTi y
3HauYIIMX BUAAX AisuibHOCTI [4-7, 9].

OtpuMaHi  JaHi CTBOPIOIOTH  MIATPYHTS  JUIst
(hopMyITIOBaHHS y3arajdbHEHUX BHCHOBKIB 1 NMPaKTHYHUX
peKOMeHJaliid,  OpIEHTOBAaHMX  HA  YIPOBAIKCHHS
CTPYKTYPOBAaHUX peaOUniTaliiHuX mporpam y KIiHIYHY
Ta OCBITHIO MpPaKTHKy (i3u4HOI Tepamii i eproreparii, 3
ypaxyBaHHSIM 1HAMBIAyaJbHUX (YHKIIOHAIBHHUX IiIeH
BICHKOBHX Ta JIOBIOCTPOKOBHX PE3YJIbTATIB BiIHOBICHHS
[14].

BucHoBku

1. CenexTuBHI HEpBOBI Nepecajku € e()eKTHBHUM
XIpypriuHUM METOJOM BIJJHOBJICHHSI PYXOBOI1 (QyHKIIII,
npore IXHIH (YHKIIOHAJBHUI IMOTEHIIAN peai3yeThes
MOBHOIO MIpOI0 JIMIIE 33 YMOBH  BIPOBAJKECHHS
CTPYKTYpOBaHOI PYXOBOi peadimiTallii, ska BpaxoBYe
Oiooriuni (a3u pereHepariii NepUPEPUIHOrO HEpBa Ta
MEXaHI3MH HEHPOIUIaCTUYHOCTI LEHTPaJbHOI HEPBOBOI
CHCTEMH.

2. TloetamHa CTPYKTypOBaHa pyxoBa peaOutiTaris
3 TpIOPUTETOM MOTOPHOTO TEpEeHaBYaHHS, JIOHOP-
OpieHTOBaHOI aKTHBalii Ta CEJIEKTUBHOIO pPYXOBOIO
KOHTpONIO 3a0e3nedye OLIbII CHPHUATINBI Pe3ybTaTH
0710 QYHKIIIOHYBaHHSI, aKTHBHOCTI Ta Y4aCTi MOPaHCHUX
BIICPKOBUX, IOPIBHSHO 3 TPAJAUIIAHUMU ITiXOIaMH,
OpIEHTOBaHMUMH TIEPEBAXKHO Ha CHIIOBE TPEHYBAHHSI.

3. Bukopucranns konmemniii MK® no3Bonse
KOMITJICKCHO OLIIHIOBAaTH €()EeKTHBHICTH peaduriTaniiiHux




BTpPYy4aHb, 30CEPEPKYIOUN yBary He JIMIIE Ha BiTHOBICHHI
GyHKIIH 1 CTPYKTYp, a ¥ Ha 31aTHOCTI IHTErpyBaTH
BIJTHOBJICHY (PYHKIIIFO Y CKJIaJHI OaraTOKOMITOHCHTHI Jii,
nepeadaucHi npodeciiHO0 AISUTBHICTIO.

4. InTerpartist iIHCTPYMEHTAJIBHUX METO/IIB KOHTPOJTIO,
30KpeMa eJekTpoMiorpadii Ta 0i0JIOTIYHOTO 3BOPOTHOIO
3B’SI3KY, IIJBHUINYE TOYHICTh MOHITOPHHTY IPOIECY
peiHHepBamii Ta CHOpPUSE ONTUMI3AIl IHTCHCUBHOCTI
peaOurniTailHUX ~ BTpy4aHb, 1[I0 3MEHIIYE PHU3UK
(hopMyBaHHSI TATOJIOTIYHUX MOTOPHHX MATCPHIB.

IlepcnexkTHBY MOAANBIINX AOCHiTKeHb. [Tofanbmn
JOCIIJDKEHHST  JIOIIJIBHO ~ CIIPSIMYBaTn Ha  KUIBKICHY
OLIIHKY e€()eKTHBHOCTI CTPYKTYPOBAaHUX peadlIiTaiiitHux
Iporpam IiCJIsl CEeNIEKTUBHUX HEPBOBHX IEPECcasiok i3
BUKOPUCTAHHSIM  CTaHJIAPTH30BaHUX  (YHKIIOHAIBHUX
IIKajg Ta IHCTPYMEHTaJbHUX MeToAiB. I[lepcriekTMBHUM
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HEpPBOBOTO YIIKO/PKEHHS Ta Yacy BUKOHAHHS XipypriyHOTO
BTpYYaHHSL.

Kondguiikr inTepeciB. ABTOp nekiapye, 110 HE Ma€
KOH(TIKTYy I1HTEPECiB CTOCOBHO IILOTO JOCIIJKCHHS, B
TOMYy 4YHCITI (PiHAHCOBOTO, OCOOMCTICHOTO XapakTepy,
aBTOPCTBA YH IHIIOTO XapakTepy, [0 Mir OM BIUIMHYTH Ha
JIOCITIJDKEHHS Ta OTO pe3ynbTaTH, MPeACTaBIeHi B CTATTI.

®dinancyBaHHsl. J{OCHi/PKEHHST MPOBOIMIOCS 0¢3
(hiHaHCOBOT MIATPUMKH.

ABtopcebki BHeckn: O.0. becnasnosa a) KOHICHIIIS
Ta JW3aiiH; B) HaJAHHS MarepiayiiB Uil JOCIHIIKCHHS;
A.M. CitoBcbkuid r') 30ip Ta y3aranpHeHHs aaHux; O.0.
SlkoOcoH ) aHani3 Ta IHTEpIpETaIlisi Pe3yJbTaTiB; ¢)
HalMCaHHs pyKonHcy; 0) aaMiHICTpaTMBHA HiATPUMKA;
[.B. Mesenuesa, S1.A. YKo ) peraryBaHHs pyKOIHCY;

VYei  aBropu = TpOYMTANM  Ta  MOTOAWJINCS 3

€ TIPOBCICHHS TMOPIBHSJIBHUX JIOCHI/DKCHb PI3HHX  OIYyOJIKOBAHOIO BEPCIEI0 PYKOITHUCY.
peaburniTalilHUX — MAXOMIB 3  ypaxyBaHHSIM  THILY
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STRUCTURED MOTOR REHABILITATION AFTER SELECTIVE NERVE TRANSFERS AS A
FACTOR IN RESTORING FUNCTION AND WORK CAPACITY OF THE POPULATION
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Abstract. Peripheral nerve injuries remain a complex clinical challenge due to their association with persistent im-
pairments in motor control, sensorimotor integration, and long-term functional limitations. Despite significant advances
in microsurgical techniques, including selective nerve transfers, restoration of anatomical innervation does not automati-
cally result in functional motor recovery. This discrepancy is explained by the need for central nervous system reorganiza-
tion and the formation of new cortico-muscular connections during the reinnervation process. Current scientific evidence
indicates that following selective nerve transfers, the central nervous system must adapt to newly established patterns of
innervation. This adaptation requires active motor re-education. In the absence of a targeted rehabilitation strategy, motor
recovery may occur spontaneously and be dominated by compensatory or non-functional movement patterns, thereby
limiting the quality of functional outcomes. In this context, structured motor rehabilitation is increasingly regarded as a
critical component of comprehensive post-operative management. The aim of this study is to summarize and systematize
contemporary scientific approaches to structured motor rehabilitation following selective nerve transfers, with particular
emphasis on neuroplastic mechanisms, phased intervention strategies, and the development of selective motor control.
Materials and methods. This study is descriptive and narrative in nature. A qualitative analysis of scientific publications
indexed in PubMed, Scopus, and Web of Science was conducted, focusing on peripheral nerve regeneration, nerve trans-
fer surgery, and post-operative rehabilitation. Narrative synthesis, comparative analysis, and conceptual generalization
methods were applied. Statistical methods were not used, as the study was based exclusively on published literature.
Evidence suggests that a phased rehabilitation approach - comprising a neurobiological «silent phase», donor-oriented
motor activation, and gradual functional integration - corresponds with the biological stages of nerve regeneration and
mechanisms of cortical reorganization. Particular attention is drawn to the risk of premature strength training, which, in
the absence of established selective motor control, may reinforce pathological synergies and compromise functional re-
covery. The present analysis expands existing knowledge by offering a structured conceptual framework for rehabilitation
interventions aimed at facilitating functional motor relearning rather than compensatory movement strategies. Structured
motor rehabilitation is a necessary condition for achieving stable functional outcomes following selective nerve transfers.
The proposed phased approach provides a rationale for optimizing clinical practice, reducing the risk of maladaptive mo-
tor patterns, and improving the integration of reinnervated muscles into functionally meaningful movements. The findings
of this narrative analysis may serve as a theoretical basis for future clinical research and the development of standardized
rehabilitation protocols.

Keywords: selective nerve transfers, peripheral nerves, motor rehabilitation, neuroplasticity, motor relearning, elec-
tromyography.
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BLOOD PRESSURE VARIABILITY IN ELDERLY AND MIDDLE-AGED HYPERTENSIVE
PATIENTS
V. S. Pasko
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Kyiv, Ukraine

ORCID ID: 0000-0002-4124-3100, email: victoriapasko@ukr.net

Abstract. It has long been proven that risk of cardiovascular and cerebrovascular complications in hypertensive
patients depends not only on absolute level of blood pressure but also on fluctuations in blood pressure over different
periods of time that is blood pressure variability. Blood pressure is not a static parameter but rather undergoes continuous
fluctuations over time as result of interaction between environmental factors and behavior on the one hand and internal
regulatory mechanisms of cardiovascular system on the other hand. Elevated blood pressure variability may indicate
cardiovascular dysregulation and itself may be a cardiovascular risk factor associated with increased all-cause and car-
diovascular mortality, stroke, coronary artery disease, heart failure, end-stage renal disease and incidence of dementia.

Purpose was to improve system of prevention and diagnosis of hypertensive patients at ambulatory-polyclinic stage
due to study of contribution of blood pressure variability.

Materials and methods. The group of examinees was formed taking into account 60 elderly and middle-aged hyper-
tensive patients including with coronary artery disease. For this purpose ambulatory blood pressure monitoring was used.

Results. The frequency of high blood pressure variability in hypertensive patients of elderly age was 42.5% (n=17);
in middle-aged was 30% (n=0).

In patients with high and low blood pressure variability of elderly age non-dipper group prevails over dipper group
in structure of daily blood pressure rhythm (81.1% vs. 18.9% and 75% vs. 25%, respectively).

The same was true for middle-aged patients (80% vs. 20% and 76,9% vs. 23,1%).

Blood pressure variability in elderly patients was 18.6% higher than in middle-aged and amounted to 16.7+7.2 mm
Hg (p<0.05).

The increase is in average daily systolic blood pressure by 2.4% (p<0.01) between high blood pressure variability
in elderly and middle age in favor of middle age. The difference of average daily diastolic blood pressure between high
blood pressure variability in elderly and in middle-aged was 8.3% higher in favor of middle age (p<0.01). This difference
was also observed in maximal diastolic blood pressure and amounted to 20.4% (p<0.05). There was the slight increase,
but it was there, in average blood pressure between high blood pressure variability in elderly and in middle age by 2.3%
similarly (p<0.05). It was found the significant increase in maximal systolic blood pressure by 8% and 14,1% between the
above groups and controls (p<0.001).

With regard to daily index of average blood pressure differences between control and low/high blood pressure vari-
ability in middle age were of interest, namely the decrease of 24.1% and 60.3%, respectively (p<0.05).

Conclusions. The percentage of hypertensive patients and high blood pressure variability in elderly is higher than
in middle-aged.

In elderly and middle-aged hypertensive patients with high/low blood pressure variability non-dipper group predom-
inates in structure of daily blood pressure rhythm.

In middle age there is an increase in many ambulatory blood pressure monitoring indicators compared to elderly
which should be taken into account in treatment.

Keywords: arterial hypertension, essential hypertension, blood pressure, blood pressure variability, high blood pres-
sure variability, low blood pressure variability, dipper, non- dipper, elderly and middle-aged hypertensive patients.

Introduction. High systolic blood pressure variabil-
ity (BPV) and high systolic mean blood pressure (BP) are
associated with 33% and 6% higher odds of cardiovas-
cular disease in adults aged >65, respectively. High BPV
(HBPV) is also related to an 18%-28% and 11% increased
odds of cerebral deterioration and poor stroke recovery [2].

High day-by-day BPV in acute ischemic stroke was
associated with more severe stroke independent of BP lev-

V. S. Pasko, 2026

els [4, 7].

The 85 years older age group presented a signifi-
cantly greater whole-day systolic BP standard deviation
(STD) of ambulatory blood pressure monitoring (ABPM)
(13.2£3.19 vs. 12.47+3.05, p=.005) compared with those
under the age of 85 years. In the 85 years older age group,
the proportion of individuals with the reverse dipper pat-
tern was higher (48.15% vs. 38.31%, p=.017) than under
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85 years age group. This study revealed that elderly male
hypertensive patients aged over 85 years presented elevat-
ed average BP levels. The research investigated ABPM
characteristics. Older hypertensive individuals are more
likely to have a reverse-dipper BP pattern [5].

These findings supported that maintaining stable sys-
tolic BP (SBP) in late life helped lower the risk of Alzhei-
mer’s disease, partially by modulating amyloid pathology,
cerebral metabolism, and cerebrovascular health [1, 3].

Research justification. Arterial hypertension (AH)
remains one of the leading causes of cardiovascular mor-
bidity and mortality, especially among middle-aged (MA),
elderly (E), and senile individuals. In recent years, increas-
ing attention has been paid not only to BP levels, but also
to its variability and circadian rhythm, which are consid-
ered independent predictors of target organ damage and
adverse cardiovascular events [6].

Of particular clinical significance is the variability
of SBP, in particular as measured by STD, exceeding the
threshold level of which (15 mm Hg during the daytime) is
associated with an increased risk of progression of essen-
tial hypertension (EH). At the same time, age-related fea-
tures of BPV and its relationship with diurnal profile types
(dipper/non-dipper) in patients of different age groups re-
main insufficiently studied in clinical practice.

E and senile patients are a particularly vulnerable
group due to age-related changes in the vascular wall, de-
creased baroreflex sensitivity, and the frequent combina-
tion of EH with other chronic diseases. At the same time,
in MA patients, disturbances in BPV and circadian rhythm
may be subclinical, remaining underestimated during stan-
dard office BP measurement.

Daily BP monitoring allows for a comprehensive as-
sessment of BP levels, variability, peak values, and circa-
dian rhythm, making it an indispensable method for de-
tecting early hemodynamic disorders. However, the avail-
able data on the comparative characteristics of ABPM in
hypertensive patients of different age groups, taking into
account BPV, remain limited and contradictory.

In this regard, studying age-related characteristics of
ABPM indicators, BPV, and daily profile in hypertensive
patients is relevant and clinically useful, as it can contrib-
ute to the optimization of cardiovascular risk stratification
and individualization of antihypertensive therapy.

Purpose of the research. To improve system of pre-
vention and diagnosis of hypertensive patients at ambula-
tory-polyclinic stage due to study of contribution of BPV.

Materials and organization of the research. The
study group consisted of 60 patients namely 40 E and
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senile patients and 20 MA patients with AH including with
coronary artery disease (CAD).

A total of 17 men and 20 women of elderly age and 1
man and 2 women of senile age (mean age 67.5+5.3) were
examined. 11 men and 9 women of middle age with AH
including those with combined CAD (mean age 52.2+3.6)
were also involved.

They were divided in 4 groups: low BPV (LBPV) in
elderly/middle age and HBPV in elderly/middle age. The
control group consisted of 21 people.

Instrumental method was used to solve the tasks. For
this purpose ABPM was used.

ABPM indicators were determined using DiaCard
portable recorder (Solvaig, Ukraine) according to the
standard protocol. BP and certain other parameters were
measured every 30 minutes during daytime activity (from
6:00 a.m. to 10:00 p.m.) and every hour during night sleep
(from 10:00 p.m. to 6:00 a.m.). The initial measurement of
BP indicators was performed on both arms of the patient
and further registration was performed on the arm with
higher initial pressure values. The following indicators
were determined and analyzed: STD for SBP during the
day (mm Hg), average daily SBP (mm Hg), average daily
diastolic BP (DBP) (mm Hg), average BP (mm Hg), max-
imal daily SBP (mm Hg), maximal daily DBP (mm Hg).
Daily index (DI) was also calculated - the percentage of
decrease in night BP compared to daytime, namely: DI of
SBP (%), DI of DBP (%), DI of average BP (%).

The survey results were processed using variational
statistics methods by determining arithmetic mean ‘M’ and
standard deviation “c” for each variation series. Statisti-
cal data processing was performed using Microsoft Excel
software.

Results of the research. The threshold value for STD
is 15 mm Hg during the day.

The frequency of HBPV in hypertensive patients of
elderly age was 42.5% (n=17); in MA was 30% (n=6).

In hypertensive patients with H/LBPV of elderly age
non-dipper group prevails over dipper group in structure
of daily BP rhythm (81.1% vs. 18.9% and 75% vs. 25%,
respectively).

The same was true for MA patients (80% vs. 20% and
76,9% vs. 23,1%).

When comparing ABPM indicators in E and MA pa-
tients, it should be noted that there were differences be-
tween the two groups in most parameters, namely, BPV
in E patients was 18.6% higher than MA and amounted to
16.7+7.2 mm Hg (p<0.05).
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Table 1
ABPM indicators in control group, L/HBPV in E/MA hypertensive patients
LBPV HBPV
Control LBPVE MA HI?EPV MA P, P, P,
Indicator (n=21) (n=23) (n=14) _ (n=6)
(n=17)
-1- 2- i -5-
3-
Pl-3 Pl-S P4-5
N 129.1= 132,74+ 20051 So05 | 005
d ivlerg%eP 134.1+ 128.1+ 3 129.6+
ay 232 11.6 : 18.7 16.1
(mm Hg)
<0.05 >0.05 <0.01
Average 8a.4%
daily DBP |  89.3+ 792 03 77.1% 83.5+ 2005 | <0.05 | <001
(mm Hg) 16.3 54 ' 13.3 8.4
<0.001 <0.05 <0.01
+
111.3 005 0.0 >0.05
106.2+15.5 | 103.3+18.1 11.1 107.0£12.8 | 109.5+12.6
Average
BP >0.05 >0.05 <0.05
(mm Hg)
© 155.5+ 179+
Maximal >0.05 <0.001 >0.05
SBP 156.9427.3 | 156.3x19.6 13.6 169.5+23.5 30.3
(mm Hg) >0.05 <0.001 >0.05
1.7+
- >0.05 >0.05 >0.05
Maximal 108.6+ 1293
DBP 111.3+21.2 12.0 107.4+19.1
17.3 £32.1
(mm Hg) >0.05 >0.05 <0.05
9.0% T7.0%
>0.05 >0,05 >0,05
DI ?; §BP 95.91i 56.4;: ss 39.5;: 109
’ ' ‘ ' >0.05 >0.05 >0.05
37 37E
>0.05 >0.05 >0.05
DI (zt;/]?BP 1491.3ﬂ: 7é35: 47 79.1;: 13
’ : : : >0.05 >0.05 >0.05
10.4+ 5.2+
DI of . - i <0.05 <0.05 | >0.05
average . . .
BP 7.2 0.6 >-8 10.7 10.6
(%) <0.05 <0.05 >0.05

Notes: P, — statistical significance of difference between control and LBPV E groups, P, , — statistical

significance of difference between control and HBPV E groups, P, , — statistical significance of difference between
LBPV E and HBPV E groups, P, , — statistical significance of difference between control and LBPV MA groups, P, , —
statistical significance of difference between control and HBPV MA groups, P, . — statistical significance of difference

between HBPV E and HBPV MA groups.
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Among the significant ABPM indicators in MA pa-
tients that are of practical interest are the following: the
increase in average daily SBP by 2.4% (p<0.01) (table 1)
between HBPV E/MA in favor of middle age.

The difference of average daily DBP between HBPV
E/MA was 8.3% higher in favour of middle age (p<0.01).

This difference was also observed in maximal DBP
and amounted to 20.4% (p<0.05).

There was a slight increase, but it was there, in aver-
age BP between HBPV E/MA by 2.3% similarly (p<0.05).

It was found the significant increase in maximal SBP
by 8% and 14,1% between the above groups and controls
(p<0.001).

With regard to DI of average BP differences between
control and LBPV/HBPV MA were of interest, namely a
decrease of 24.1% and 60.3%, respectively (p<0.05).

Discussion of the results. In accordance with the ac-
cepted STD limit for SBP during the daytime (15 mm Hg),
the study found the high frequency of BPV in hypertensive
patients. In particular, HBPV was more common in E and
senile patients (42.5%) than in MA patients (30%). This
indicates the age-related increase in the instability of BP
regulation, which is probably associated with a decrease in
vascular elasticity, disruption of baroreflex mechanisms,
and the accumulation of comorbid pathology.

Analysis of the daily BP rhythm showed that patients
with SBP and DBP, regardless of age, predominantly had
non-dipper type. This is especially pronounced in E and
senile age (81.1% in SBP and 75% in DBP), which is
of important clinical significance, since it is known that
non-dipper profile is associated with a higher risk of target
organ damage and cardiovascular complications. A similar
trend was observed in MA patients, indicating an unfavor-
able daily BP profile already in the early stages of EH [5].

When comparing ABPM indicators between age
groups, significant intergroup differences were found for
most parameters. In particular, BPV in E and senile pa-
tients was 18.6% higher than in MA patients and amounted
to 16.74+7.2 mm Hg (p<0.05). This confirms the hypothesis
of progressive impairment of daily BP regulation with age
[2].

At the same time, a number of indicators of practical
interest were recorded in MA patients with HBPV. Thus,
the average daily SBP was 2.4% higher compared to the
elderly SBP group (p<0.01), and the difference in the
average daily DBP reached 8.3% in favor of MA patients
(p<0.01). This may indicate greater role of the diastolic
component of BP in the formation of increased variability
in MA patients.

A slight but statistically significant increase in mean

ISSN 3083-6336 (Online)

BP by 2.3% between HBPV E/MA groups (p<0.05) also
confirms the presence of age-related features of hemody-
namics. In addition, the maximal SBP values significantly
exceeded the control values — by 8.4% and 14.1%, re-
spectively (p<0.001), and the maximal DBP — by 20.4%
(p<0.05), which emphasizes the dangerous nature of peak
BP rises in SBP.

Changes in the DI of mean BP in MA patients de-
serve special attention: a decrease of 24.1% was observed
in LBPV MA group and 60.3% in HBPV MA group com-
pared to control group (p<0.05). This indicates the signifi-
cant disturbance in the circadian thythm of BP and can be
considered early marker of an unfavorable course of EH.

Conclusions. The percentage of hypertensive pa-
tients and HBPV in E is higher than in MA.

In E and MA hypertensive patients with HBPV/
LBPV non-dipper group predominates in structure of daily
BP rhythm.

In middle age there is an increase in many ABPM in-
dicators compared to E which should be taken into account
in treatment.

Prospects for further research. A promising area
for further research is an in-depth study of prognostic role
of BPV and disturbances in daily BP profile in hyperten-
sive patients of different age groups. It is advisable to de-
termine their impact on the development of target organ
damage, in particular left ventricular hypertrophy, chronic
kidney disease and cerebrovascular complications.

Thus, further research in this area could significant-
ly expand our understanding of the pathophysiological
mechanisms of BP regulation disorders and contribute to
improving the effectiveness of prevention and treatment
of EH.
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BAPIABEJIBHICTDb APTEPIAJIBHOI'O TUCKY Y XBOPUX HA APTEPIAJIBHY
I'TIHEPTEH3IIO MIOXUJIOTI'O
TA CEPEJHbOT O BIKY

B. C. ITacbko

Heporcasna naykosa ycmanosa «L{enmp iHHOSAYIiHUX MEXHON02T OXOPOHU 300p08 sy [lepoicadrnoco
ynpaseninus cnpasamu, m. Kuis, Yxpaina
ORCID ID: 0000-0002-4124-3100, email:victoriapasko(@ukr.net

Pe3rome. JlaBHO J0BEICHO, IO PU3UK Kapio- i HepeOpOBACKYISIPHUX YCKIATHECHb y MAIEHTIB 3 apTepiaibHOO
rinepTeHsielo 3aJIeKNTh He JIUIIE BiJl a0COIOTHOTO PiBHS apTepialbHOTO THUCKY, & i BiJl KOJIIMBaHb apTEpPialbHOTO TUCKY
HPOTSITOM PI3HUX MPOMDKKIB 4acy, TOOTO BapiaOeNbHOCTI apTepialbHOrO TUCKY. ApTepialibHUN THCK HE € CTaTHYHUM
napaMeTpoM, OCKUIbKH 3a3Hae Oe3MepepBHUX KOJIIMBAHB 3 4ACOM B PE3YJIbTaTi B3aEMOJIT Mk (haKTopamMy HaBKOJIMIIHBO-
IO Cepe/IOBHIA Ta MOBEIIHKOIO, 3 OIHOr0 OOKY, i BHYTPIIIHIMH MeXaHi3MaMM PEryJisiiii cepleBO-CyIUHHOI CUCTEMH,
3 iHmoro G6oky. [linBuieHa BapiaOeIbHICTh apTepiajJbHOTO TUCKY MOXKE CBIIYMTH IIPO MOPYILEHHS CePLEeBO-CYAMHHOT
peryisinii Ta BllacCHe MOXKe OyTH CEeplLeBO-CYAMHHUM (haKTOPOM PH3HKY, OB’ sI3aHOTO 31 301IbLICHHIM CMEPTHOCTI uepe3
IHCYJIBT, 11LIeMiYHY XBOPOOY Ceplis, CepLeBy HEJOCTATHICTh, TEPMiHAIbHY HUPKOBY HEJIOCTATHICTh T4 3aXBOPIOBAHICTh HA
JIEMEHIII 0.

Meta mocinKeHHs — YIOCKOHAIUTH CUCTEMY IIPO(MUIAKTHKH Ta A1arHOCTUKU XBOPUX 3 apTepiabHOIO TillepTeH3i-
€10 Ha aMOyJIaTOPHO-TIOJIKJIIHIYHOMY eTarll 3a J0IOMOTO0 BUBYEHHS BapiaOesbHOCTI apTepiajbHOTO TUCKY.

MeTtonu. ['pyna odcrexenux Oyia copmoBana 3 60 XBOpUX Ha apTepiaibHy TiMEPTEH310 MOXUIIOTO Ta CEPEAHBOTO
BIKY, Y TOMY YHCJI 3 IIIEMIYHOIO XBOPOOOIO ceplisl. 3 II€I0 METOK BUKOPHCTOBYBAIIH JOOOBHI MOHITOPUHT apTepiaibHO-
IO THCKY.

PesyabraTu. YacToTa BUSBICHHS BUCOKOT BapiabeIbHOCTI apTepiaibHOIO TUCKY Y XBOPHX 3 TIIEPTOHIYHOK XBOPO-
0010 TIOXMJI0r0 BiKy cranoBmia 42,5% (n=17); cepenunoro 30% (n=0).

Y XBOpHX Ha TiEPTOHIYHY XBOPOOY 3 BUCOKOIO Ta HM3bKOIO BapiaOeNbHICTIO apTeplaibHOTO THCKY ITOXHJIOTO BiKY
B CTPYKTYpi J0OOBOTO PUTMY apTepialbHOTrO THCKY IepeBaxae rpyna non-dipper Haj dipper (81,1% nopiBusiHo 3 18,9%
ta 75% nopiBHAHO 3 25%, BIANOBIIHO), y cepeaHboMy Billi Takox (80% mopiBasHO 3 20% 1 76,9% mopiBHsHO 3 23,1%).

BapiaOenbHICTh apTepialbHOTO TUCKY Y XBOPHX MOXHIJIOTO BiKy Oyia Ha 18,6% BuIa 3a cepenHiil i cTaHOBHIIA
16,7£7.2 MM pT. cT. (p<0.05).

Pi3HHIIS 32 TIOKA3HUKOM CEPEIHBOA000BOI0 CHCTOIIYHOIO apTePiabHOTO THCKY MK BUCOKOO BapiaOe/bHICTIO ap-
TEpPiaJbHOIO THUCKY Y JIFOAEH MMOXHUIIOTO 1 CepeaHboro Biky Oyna Ha 2,4% BHUIIOIO 3 MEPEBAror0 ISl JIFOACH CePeIHbOTO
Biky (p<0.01). Pi3Huis 3a cepeJHbOJOOOBHM J1aCTOJIIYHUM apTepialibHUM THCKOM MiXK BHCOKOIO BapiaOesibHICTIO apTe-
PlajIbHOTO THUCKY JIFOACH IMOXHUIIOTO 1 CepeaHbOro BiKy Oyia Ha 8,3% BHIIOO 3 MEPEBaror Uis JIOACH CEPEeAHbOTO BIKY
(p<0.01). L1st BigMiHHICTB IPOCTEXkKYBaIACs 1 3a MOKA3HUKOM MAKCHMAaJIbHOT'O A1aCTOIIYHOIO apTePiaIbHOTO TUCKY 1 CKJIa-
naina 20,4% (p<0.05). CriocTepiraiocs HEBEIMKE 301IBIIICHHS MOKA3HUKIB 3a CEPEIHIM apTepiaTbHUM THCKOM MIX BHUCO-
KOO BapiaOEeIbHICTIO apTePiaibHOrO THCKY JIFOICH MOXUIIOTO 1 cepeIHbOoro Biky Ha 2,3% ananorigno (p<0.05). [Toka3zHuk
MaKCHUMaJIbHOTO CHCTOJIIYHOTO apTepiaibHOro TUCKy Ha 8,4% 1 14,1% 3Ha4HO MepeBuIllyBaB KOHTPOJIbHE 3HAYCHHS MIXK
Bulie3zazHadyeHnmu rpynamu (p<0.001).

[{omo 1060BOrO 1HAEKCY CEPEAHBOTO apTEPiaJbHOIO TUCKY CIOCTEpIrajacs Pi3HHUI MK KOHTPOJEM 1 HU3bKOW/
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BHCOKOIO BapiaOelbHICTIO apTepialbHOTO TUCKY Y CEpeIHBOMY Billi, a came 3HWKeHHs Ha 24,1% ta 60,3% BignoBigHO
(p<0.05).

BucHoBku. BincoTok HasSBHOCTI MAIIEHTIB 13 TIIEPTOHIYHOIO XBOPOOOIO 3 BUCOKOIO BapiaOCIIbHICTIO apTepiaIbHOTO
THUCKY ITOXWJIOTO BiKY BHIIHH, HIX y MaIli€HTIB CEPEHBOTO BIKY.

Y XBOpUX Ha rNepTOHIYHY XBOPOOY 1 BUCOKY/HU3bKY BapiaOeIbHICTh apTepialbHOTO THCKY MOXUIIOTO Ta CEPEIHBO-
TO BiKy B CTPYKTYpi 1000BOr0 pUTMY apTepiajbHOTO TUCKY MepeBakac rpymna non-dipper.

VY cepenHbOMY Billl BiIOYBA€THCS 30UIBIICHHS 0araThb0X MOKA3HUKIB JOOOBOTO MOHITOPUHTY apTEpiaibHOTO THCKY,
MTOPIBHSHO 3 TIOXHJIMM, IIIO CJIiJT BPAXOBYBAaTH Y JIIKYBaHHI.

KarouoBi ciioBa: aprepianbHa rinepreHsis, rinepToHiYHa XBopo0Oa, apTepiaibHUN THCK, BapiaOesbHICTh apTepiab-
HOTO THCKY, BUCOKa BapiaOesbHICTh apTepiajbHOTO THCKY, HU3bKa BapiabesbHICTh apTepiabHOro THCKY, dipper, non- dip-
per, NOXWINH 1 cepeHii BiK.

Crarts Hanifinoia B pegakiiro 28.01.2026 p.
Crarts npuiinsTa g0 Buganss 25.03.2026 p.
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Abstract. The purpose of this study was to summarize current scientific evidence on the effects of Qigong practice
on the effectiveness of physical rehabilitation in patients with chronic low back pain, to outline potential mechanisms of
action, and to identify directions for future research.

Materials and Methods. A narrative review of scientific publications addressing the use of Qigong, Tai Chi, and
other mind-body interventions in the rehabilitation of patients with chronic low back pain was conducted.

Results. The analysis of contemporary scientific literature demonstrates that Qigong practice may exert a multi-
faceted positive influence on patients with chronic non-specific low back pain. Across randomized controlled trials and
systematic reviews, Qigong-based interventions were associated with improvements in functional capacity, reduction of
disability scores, and enhancement of overall quality of life. Several studies reported clinically meaningful changes in
functional indices, such as mobility and activity tolerance, particularly in programs lasting eight weeks or longer.

In addition to physical outcomes, Qigong practice showed favorable effects on psycho-emotional parameters. Reduc-
tions in anxiety, fear of movement (kinesiophobia), and pain catastrophizing were consistently observed, suggesting an
important role of mind-body integration in addressing psychosocial contributors to chronic pain. These effects appear to
be mediated through improved autonomic nervous system regulation, increased parasympathetic activity, and enhanced
body awareness.

Mechanistically, Qigong may contribute to normalization of muscle tone, activation of deep stabilizing muscles, and
gradual restoration of spinal mobility through slow, controlled movements combined with rhythmic breathing. Moreover,
several studies suggest a modulatory effect on pain perception, potentially related to reduced central sensitization and
activation of endogenous pain inhibitory pathways.

The most pronounced benefits were observed when Qigong was incorporated as an adjunct to conventional rehabil-
itation strategies, including therapeutic exercise and stabilization training, rather than used as a stand-alone intervention.
However, despite generally positive trends, the available evidence is limited by heterogeneity in intervention protocols,
outcome measures, and sample sizes, underscoring the need for further high-quality, large-scale randomized controlled
trials.

Conclusions. Conclusions. The analysis of current scientific evidence indicates that Qigong can be considered a
safe and clinically reasonable adjunct to comprehensive physical therapy for patients with chronic low back pain, partic-
ularly within a multidisciplinary rehabilitation approach.

Available systematic reviews and meta-analyses demonstrate positive effects of Qigong on functional outcomes, pain
intensity, and psycho-emotional status, with the most stable results observed when Qigong is combined with therapeutic
exercise, stabilization training, and other physiotherapy modalities.

The potential effectiveness of Qigong in rehabilitation is consistent with the biopsychosocial model of pain, as the
practice combines gentle movement components, body awareness training, and psycho-emotional regulation, contribut-
ing to a multidimensional influence on pain mechanisms.

At the same time, interpretation of the results is limited by the absence of standardized training protocols, method-
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ological heterogeneity across studies, and the insufficient number of large-scale randomized controlled trials with long-

term follow-up.

Keywords: Qigong, chronic low back pain, physical rehabilitation, mind-body practices, multidisciplinary approach.

Introduction. Chronic non-specific low back pain
(CNLBP) is one of the leading causes of morbidity and
disability worldwide, substantially impairing quality of
life and functional capacity in adults. It is estimated that
more than 60% of adults experience low back pain at
some point during their lifetime, and in a considerable
proportion of cases symptoms persist for longer than three
months, meeting the definition of chronicity. Persistent
CNLBP is associated with long-term limitations in mobil-
ity, reduced work capacity, and decreased participation in
daily activities [1].

Conventional physical therapy management of CN-
LBP typically includes therapeutic exercise (e.g., limb
strengthening and trunk stabilization programs), manual
therapy techniques, postural correction strategies, and, in
many cases, pharmacological support. However, reported
treatment effects are frequently modest and not consistent-
ly sustained across follow-up periods, underscoring the
need for multimodal and multidisciplinary rehabilitation
strategies [2].

Within this context, increasing attention has been
directed toward mind-body interventions that integrate
physical movement with breathing regulation and focused
attention. Qigong, a traditional Chinese exercise system
characterized by slow, controlled movements coordinated
with diaphragmatic breathing and meditative awareness,
has been proposed as a complementary therapeutic option
for individuals with CNLBP [3]. Mechanistically, such
practice may contribute to improved trunk muscle coor-
dination, enhanced postural control, and modulation of
muscle tone. Additionally, autonomic regulation and stress
reduction associated with mindful movement may influ-
ence central pain processing and pain perception, poten-
tially affecting both subjective pain ratings and functional
outcomes [4].

A growing body of randomized controlled trials
(RCTs) and systematic reviews has evaluated the effects
of Qigong on pain intensity and disability in CNLBP
populations. A 2025 systematic review and meta-analysis
including 16 RCTs reported significant improvements in
functional status, as measured by the Oswestry Disability
Index (ODI), in participants practicing Qigong. Neverthe-
less, reductions in pain intensity did not consistently reach
the minimal clinically important difference (MCID) across
pooled analyses [1]. Other trials have demonstrated im-
provements in range of motion, reductions in activity lim-
itations, and favorable changes in selected psychosocial
parameters compared with control conditions [5].

Despite these findings, the available evidence remains
methodologically heterogeneous with respect to interven-
tion protocols, duration of treatment, comparator groups,
and outcome measures. This heterogeneity complicates
direct comparison and limits the strength of clinical infer-
ences. In several meta-analyses, the I? statistic for pooled
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pain and disability outcomes exceeded 90%, indicating
substantial between-study variability and necessitating
cautious interpretation of aggregated effect estimates (So-
tiropoulos et al., 2025) [3].

Importantly, comparative trials evaluating Qigong
against active interventions, such as structured therapeutic
exercise programs or standard physical rehabilitation pro-
tocols, have not consistently demonstrated non-inferiority.
These inconsistencies highlight the current limitations of
the evidence base and emphasize the need for rigorously
designed RCTs with standardized intervention protocols,
adequately powered samples, clearly defined primary out-
comes, and long-term follow-up to establish the clinical
effectiveness and sustainability of Qigong in CNLBP man-
agement [1, 3, 6].

Aim. The aim of this narrative review was to syn-
thesize current scientific evidence regarding the effects of
Qigong practice within multidisciplinary physical therapy
for patients with chronic non-specific low back pain (CN-
LBP), to outline potential mechanisms of action, and to
identify directions for future research.

Materials and Methods. This research was conduct-
ed as a narrative review of contemporary scientific litera-
ture addressing the application of Qigong in the physical
therapy management of CNLBP. The primary objective
of the analysis was to summarize available evidence con-
cerning clinical effectiveness, safety, and the feasibility of
integrating Qigong into multidisciplinary rehabilitation
programs.

A structured literature search was performed in the
following electronic databases: PubMed/MEDLINE, Sco-
pus, Web of Science, and the Cochrane Library, supple-
mented by screening of open-access scientific sources. The
search strategy combined the following English-language
keywords: “Qigong,” “chronic low back pain,” “chronic
back pain,” “physical rehabilitation,” “physiotherapy,”
and “mind-body interventions,” using the Boolean oper-
ators AND and OR.

Publications predominantly from the last 10-15 years
were considered eligible, including randomized controlled
trials (RCTs), systematic reviews, meta-analyses, and clin-
ical practice guidelines issued by international profession-
al organizations. Foundational theoretical works relevant
to the biopsychosocial model of pain and mind-body ap-
proaches were included irrespective of publication year
when deemed conceptually significant.

Particular emphasis was placed on systematic re-
views and RCTs as sources representing the highest levels
of evidence. Studies classified as low to moderate meth-
odological quality were typically characterized by small
sample sizes, variability in intervention duration, and het-
erogeneity of comparator programs, limiting the potential
for direct comparison and quantitative synthesis.

In total, 32 sources were included in the final anal-
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ysis. The selected studies were categorized according to
study design, clinical characteristics of the study popula-
tions, intervention features, and primary outcomes. Data
were synthesized using qualitative analysis with a focus on
clinical implications, methodological limitations, and the
prospects for integrating Qigong into evidence-informed
physical therapy for patients with chronic low back pain.

Results. Chronic Low Back Pain: A Contempo-
rary Biopsychosocial Perspective. Chronic Non-Specific
Low Back Pain (CNLBP) is currently conceptualized not
merely as a localized somatic condition but as a complex
biopsychosocial process involving dynamic interactions
among physiological, psychological, and social factors
(Vlaeyen & Linton, 2000) [7]. This framework extends be-
yond traditional mechanical models of pain and provides
a more comprehensive explanation for mechanisms under-
lying chronicity and symptom persistence.

Central sensitization represents one of the key patho-
physiological mechanisms in CNLBP. It is characterized
by increased excitability of the central nervous system,
resulting in amplified pain perception even in the absence
of ongoing tissue damage (Woolf, 2011) [8]. Under such
conditions, pain intensity often demonstrates poor correla-
tion with structural spinal findings, supporting the inter-
pretation of CNLBP as a neuro-sensory dysfunction rather
than solely a mechanical disorder (Kosek et al., 2016) [9].

Psychosocial factors, including stress, anxiety, de-
pressive symptoms, and fear of movement (kinesiopho-
bia), play a critical role in the development and main-
tenance of CNLBP. Psychophysiological stress activates
the sympathetic branch of the autonomic nervous system,
increases muscle tone (particularly in deep spinal stabi-
lizers), and contributes to the development of muscular
imbalances. This process may perpetuate a maladaptive
cycle: pain — movement avoidance — muscular decon-
ditioning — increased pain (Moseley, 2003; Linton &
Shaw, 2011) [10, 11].

In reviewing the literature, particular attention was
given to the hierarchy of evidence. Systematic reviews and
randomized controlled trials were considered the most ro-
bust sources of clinical evidence. Studies of moderate and
lower methodological quality were primarily used to gen-
erate hypotheses regarding potential mechanisms of action
of Qigong and to explore possible clinical applications.
Variability across studies was largely attributable to dif-
ferences in intervention protocols, comparator groups, and
outcome measures. The level of evidence was interpreted
in accordance with contemporary approaches to critical
appraisal of clinical research.

Given the multifactorial nature of CNLBP, current
clinical guidelines recommend integrative, multidisci-
plinary strategies that combine physical therapy with
psychosocial interventions, including behavioral therapy,
breathing and movement control training, and education in
self-regulation strategies (Qaseem et al., 2017) [12]. Such
approaches aim not only to reduce pain intensity but also
to restore functional capacity and decrease the risk of long-

ISSN 3083-6336 (Online)

term chronicity.

Within this context, mind-body practices such as
Qigong may represent a relevant component of rehabili-
tation, as they integrate controlled movement, breathing
techniques, and meditative attention. By simultaneously
targeting physiological, psycho-emotional, and neuro-sen-
sory dimensions of pain, these interventions may exert
synergistic effects when incorporated into comprehensive
rehabilitation programs.

Qigong: Brief Characteristics of the Practice. Qi-
gong is a traditional Chinese system of health-promoting
and meditative practices that originated more than 2,000
years ago. It integrates physical exercises, breathing tech-
niques, and meditative methods aimed at maintaining vital
energy (Qi) and overall health (Jahnke et al., 2010) [13].
In contemporary medicine, Qigong is increasingly incor-
porated as a form of mind-body intervention that simul-
taneously influences physical and psychophysiological
mechanisms.

The practice is based on three interrelated compo-
nents. The first component consists of slow, controlled
movements performed with deliberate awareness and
without haste, emphasizing attention to bodily sensations.
These movements are intended to improve flexibility, co-
ordination, and postural stabilization.

The second component involves regulated breathing,
which establishes the rhythm of movement. Deep, rhyth-
mic breathing promotes relaxation, reduces muscular ten-
sion, and contributes to the restoration of autonomic ner-
vous system balance.

The third component is focused attention or medita-
tive concentration directed toward movement, breathing,
and internal sensations. This element is associated with
stress reduction and the development of perceived calm-
ness and self-regulation (Wayne & Kaptchuk, 2008) [14].

Distinctions from Yoga and Tai Chi. Although Qi-
gong, yoga, and Tai Chi share common features, namely
the integration of movement, breathing, and attentional
focus, substantial differences exist among these practices.
Yoga primarily emphasizes static postures (asanas), aim-
ing to develop strength, flexibility, and balance; breathing
techniques and meditation are included but are not always
central components of practice. Tai Chi involves contin-
uous, flowing movement sequences derived from martial
arts traditions, with strong emphasis on coordination and
concentration; its historical foundation is often linked to
martial skill development and movement memory (Jahnke
et al., 2010; Wayne & Kaptchuk, 2008) [13, 14].

In contrast, Qigong is widely adapted for health pro-
motion and rehabilitation contexts, prioritizing simplici-
ty, gentle transitions, and the integrated coordination of
movement, breathing, and meditative focus. This structure
allows practice across different age groups and levels of
physical conditioning. The combined engagement of mo-
tor, respiratory, and attentional components is proposed to
facilitate a sense of psychophysiological coherence and
mind-body integration (Li et al., 2001) [15] (tablel).
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Table 1

Comparison of Qigong, Yoga and Tai Chi

Comparison of

movement

Qigong, Yoga, and Tai Qigong Yoga Tai Chi
| ChiComponent / Practice
. Slow movements, Static postures, asanas, | Continuous movement sequences,

Main focus . I . .
breathing, meditation physical strength martial elements
Health promotion, Qi Flexibility, strength, Coordination development, martial

Purpose : . . o
regulation, relaxation balance skills, meditation
Rhythmic, deep, Controlled, dependin,
Breathing synchronized with > C°P & Calm, synchronized with movement

on style and posture

Meditation / concentration Core component

Core component
(meditation,
pranayama)

Core component

Physical activity level Light to moderate

From light to intensive

Moderate, may become high-
intensity in martial styles

Use in rehabilitation Widely used

Limited, depends on
patient condition

Less commonly adapted for clinical
rehabilitation

Note: The table summarizes key differences between Qigong, yoga, and Tai Chi based on main components and
therapeutic goals (compiled by Kiliachenkova K.E. based on scientific literature review).

Potential Mechanisms of Qigong in Chronic Pain.
Qigong extends beyond a set of physical exercises and may
be conceptualized as a multimodal intervention affecting
both somatic and psychological domains simultaneous-
ly. In the context of chronic low back pain, five principal
mechanisms may explain its potential therapeutic effects.

The first mechanism involves normalization of mus-
cle tone. Regular practice may reduce excessive muscular
tension, particularly in the lumbar and shoulder regions,
while facilitating activation of deep spinal stabilizers. This
dual effect may contribute to improved postural control
and reduction of neuromuscular dysfunction frequently as-
sociated with chronic pain persistence (Wang et al., 2009)
[16].

The second mechanism relates to improved spinal
mobility. Slow, controlled movements may enhance flex-
ibility and range of motion, restore physiological move-
ment patterns, and reduce secondary restrictions associat-
ed with fear-avoidance behavior or pain anticipation (Yu
etal., 2025) [1].

The third level of effect concerns autonomic nervous
system regulation. Rhythmic breathing combined with
meditative focus may stimulate parasympathetic activity
and promote autonomic balance. Such modulation may re-
duce cardiovascular stress reactivity and decrease muscle
tension linked to sustained sympathetic activation (Jahnke
etal., 2010) [13].

The fourth mechanism involves reduction of anxiety
and pain catastrophizing. Mindful attention to movement
and breathing may enhance psychological resilience, at-
tenuate emotional distress, and mitigate maladaptive cog-
nitive responses that are strongly associated with the per-
sistence of CNLBP (Wayne & Kaptchuk, 2008) [14].

The fifth mechanism pertains to modification of pain
perception. Qigong practice may influence central sensi-
tization processes and facilitate activation of endogenous
pain inhibitory pathways, potentially contributing to re-
ductions in symptom intensity and improvements in func-
tional outcomes (Yu et al., 2025) [1] (table 2).

Table 2

Multilevel effects of Qigong practice in chronic pain

Level of influence Mechanism

Explanation

Musculoskeletal

Normalization of muscle tone,
activation of stabilizing muscles

Reduction of muscle spasms and

Motor / functional .
of motion

Improvement of flexibility and range

improvement of posture
Restoration of physiological mobility and
reduction of movement limitations

Autonomic /
neurophysiological

Regulation of autonomic nervous
system, stimulation of parasympathetic

Reduction of stress reactivity and muscle
tension

Psychological

activity
Reduction of anxiety and pain
catastrophizing

Increased sense of control and emotional
mness

Neural / sensory

Modification of pain perception

ca
Reduction of central sensitization and
activation of endogenous analgesic
mechanisms

Note: Compiled by Kiliachenkova K.E. based on scientific literature review (summarized from Jahnke et al., 2010;

Wayne & Kaptchuk, 2008; Yu et al., 2025).
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In contemporary literature, there is a growing body of
research evaluating the effects of Qigong, Tai Chi, and oth-
er mind-body interventions in the management of chronic
non-specific low back pain (CNLBP). At the same time,
this body of evidence is characterized by substantial het-
erogeneity in methodological design, intervention proto-
cols, outcome measures, and overall levels of evidence.

Clinical Studies of Qigong in CNLBP. A number
of randomized controlled trials (RCTs) and systematic re-
views have evaluated the effectiveness of Qigong in pa-
tients with CNLBP. A 2025 meta-analysis including 16
RCTs compared Qigong with either control conditions
or standard therapy. The findings demonstrated improve-
ments in functional status and reductions in disability;
however, the effect on pain intensity remained heteroge-
neous and appeared to depend on study duration and meth-
odological design (Yu et al., 2025) [1].

Other studies suggest that intervention duration and
training frequency significantly influence outcomes. Pro-
grams lasting 8-12 weeks generally produce greater im-
provements in physical function and quality of life com-
pared to shorter interventions (Wang et al., 2009; Marks,
2019; Van de Winckel, 2023) [16-18]. Additionally, com-
pared with Tai Chi, Qigong may offer a simpler execution
protocol, which can enhance its feasibility and applica-
bility within clinical rehabilitation settings (Jahnke et al.,
2010) [13].

Comparison with therapeutic exercise, stretch-
ing, and stabilization training. Some studies directly
compared Qigong with traditional therapeutic exercis-
es, stretching, or stabilization training. In several RCTs,
functional improvements in Qigong groups were compa-
rable to therapeutic exercise groups, suggesting potential
non-inferiority regarding general physical function param-
eters (such as Oswestry Disability Index scores and mobil-
ity outcomes). However, differences in the intensity and
structure of control exercise programs complicate direct
comparison of results.

Regarding stretching and stabilization exercises, ev-
idence remains inconsistent. Some studies demonstrate
similar reductions in pain intensity and functional limita-
tions between groups, whereas others report superior out-
comes of structured therapeutic exercise protocols in im-
proving core stability and neuromuscular control. It should
be noted that study aims and intervention protocols vary
substantially, limiting the generalizability of findings.

Despite generally positive outcomes, most studies in-
vestigating Qigong for CNLBP have several methodologi-
cal limitations. First, sample sizes in many RCTs are rela-
tively small, reducing statistical power and increasing the
risk of random effects. Second, significant heterogeneity
of intervention protocols, including variations in duration,
frequency, intensity, and supervision of practice, compli-
cates cross-study comparisons. Heterogeneity of control
groups (passive control versus active exercise-based inter-
ventions) also influences interpretation of results.

In addition, outcomes are measured using different
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assessment tools and scales (VAS, Oswestry Disability
Index, Roland-Morris Disability Questionnaire), which
further complicates data synthesis across studies. Con-
sidering these limitations, further large-scale RCTs with
standardized protocols, adequately powered samples, and
long-term follow-up are required to confirm and refine the
clinical effectiveness of Qigong in CNLBP management.

The place of Qigong in physical therapy pro-
grams. In contemporary physical therapy programs for
patients with chronic low back pain, Qigong is increasing-
ly considered not as a replacement for standard therapeu-
tic approaches but as a valuable adjunct to comprehensive
rehabilitation strategies. This approach is justified by the
multifactorial nature of chronic pain, which develops un-
der the influence of biomechanical, neurophysiological,
and psychosocial factors that affect functional status, qual-
ity of life, and psychological well-being.

Reviews of movement-based mind-body practices,
including Qigong, demonstrate positive changes in func-
tional outcomes and pain severity, particularly when such
practices are implemented as part of a multidimensional
rehabilitation program that also includes therapeutic exer-
cise and stabilization training [2, 3].

A network meta-analysis covering studies from
2023-2025 that included 29 randomized trials demonstrat-
ed that Tai Chi and Qigong can significantly improve pain
intensity, physical function, and quality of life in patients
with chronic non-specific low back pain. These findings
further support the integration of such practices into con-
ventional rehabilitation programs [19].

Literature analyses involving individuals with chron-
ic pain indicate that mind-body exercises can positively
influence both physical and psychosocial components of
pain, although evidence regarding improvements in quali-
ty of life may vary across age groups and clinical profiles
[20].

Considering the modern biopsychosocial model of
pain, which emphasizes the importance of multidisci-
plinary interventions simultaneously targeting physical,
psychological, and social aspects of patient health, integra-
tion of Qigong into rehabilitation programs appears logical
and promising [21].

Qigong as an adjunct rather than a replacement
for traditional rehabilitation. Unlike structured therapeu-
tic exercise programs that primarily focus on correcting
muscle imbalance, improving spinal stabilization, and re-
storing motor control, Qigong practice emphasizes slow,
rhythmic movements, regulated breathing, and conscious
attention. The combination of movement and mindfulness
components makes Qigong a valuable adjunct to conven-
tional rehabilitation interventions.

Clinical studies show that incorporating Qigong into
standardized physiotherapy programs contributes to im-
proved functional outcomes, reduced kinesiophobia, and
enhanced body control perception. For example, recent
studies demonstrate that combining Qigong with physio-
therapy may provide better long-term outcomes compared
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to physiotherapy combined with strengthening exercises
(Yu et al., 2025) [1].

Qigong practice may be particularly beneficial for
specific patient groups. First, it is suitable for patients with
chronic non-specific low back pain where functional dis-
turbances predominate without clear structural pathology.
In such cases, comprehensive approaches including mind-
body components demonstrate greater effectiveness, as
pain has a biopsychosocial nature (Mescouto et al., 2022)
[22].

Patients whose pain is accompanied by stress, anxi-
ety, or pain catastrophizing may also benefit. Combining
physical activity with mindfulness elements helps reduce
psychological burden and improve functional outcomes
(Martinez Calderon et al., 2022; Taheri et al., 2025) [2,
23].

Qigong is a safe option for individuals with limited
tolerance to intensive exercise because slow, controlled
movements combined with conscious breathing allow
gradual physical activation without excessive mechanical
or physiological load (Kong et al., 2016) [24]. This practice
is also particularly appropriate for older patients for whom
high-intensity exercises may be potentially risky but who
are still able to perform gentle, rhythmic movements with
breathing coordination (Kong et al., 2016) [24].

Overall, combining Qigong with therapeutic exer-
cise, stabilization training, and other rehabilitation meth-
ods may activate both peripheral and central mechanisms
of pain adaptation, creating a comprehensive therapeutic
strategy that extends beyond isolated physical exercise and
addresses the psychophysiological components of chronic
pain.
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Stages of integrating Qigong into the rehabilitation
process. Integration of Qigong into physical therapy pro-
grams for patients with chronic low back pain should be
performed gradually, considering the patient’s functional
status and individual capabilities.

During the early rehabilitation stage, when intensive
physical loads are limited due to pain syndrome or risk of
symptom exacerbation, Qigong is introduced through light
controlled movements, simple breathing exercises, and
meditative focus. Such practice helps reduce muscle ten-
sion, improve blood and lymph circulation, and decrease
pain-related anxiety. For example, in an RCT, combining
Qigong with standard physiotherapy reduced kinesiopho-
bia compared with strengthening exercises alone (Qigong
+ physiotherapy group vs. strengthening exercise group)
[25].

During the subacute and active rehabilitation stages,
Qigong is gradually combined with more active therapeu-
tic exercises aimed at spinal stabilization and movement
control. Systematic reviews demonstrate that Qigong and
Tai Chi can significantly reduce pain intensity and disabil-
ity in patients with chronic pain, supporting their role as
complementary components of conventional therapy [3].

During the maintenance or long-term stage, Qigong
can become part of independent home-based practice
aimed at preventing pain recurrence and maintaining func-
tional stability. Regular practice helps patients develop an
active approach to health management, maintain mobility
and coordination, and reduce the risk of recurrent exacer-
bations. In addition, it contributes to body awareness and
psychological resilience, which is particularly important
for patients with anxiety or high stress levels [2] (table 3).

Table 3

The Role of Qigong in the Structure of a Physical Therapy Program (Stages — Goals — Expected Effects)

Purpose of including

Rehabilitation stage Oisone

Expected effects

Examples of exercises / approaches

Reduction of tension,

Early stage . .
y stag decrease in anxiety

Psychophysiological
relaxation, reduction of
muscle tone

Gentle movements, breathing
exercises, meditation

Subacute / active
stage

Support of active
physical therapy

Improvement of mobility
and coordination

Slow, controlled movements;
integration with therapeutic and
stabilization exercises

Independent practice

Maintenance stage .
and relapse prevention

Increased sense of body
control and improved quality

Daily Qigong practice, breathing
techniques, mindfulness

of life

Note: Compiled by K.E. Kiliachenkova based on a review of scientific literature.

Categories of patients for whom Qigong is most ap-
propriate. Qigong practice demonstrates particular effec-
tiveness for several patient groups with chronic low back
pain.

Patients with chronic non-specific low back pain.
These are cases where pain is primarily associated with
functional disorders of muscles, fascia, or movement pat-
terns, while significant structural spinal pathology is absent
or minimal. Gentle, controlled movements and enhanced
body awareness help improve coordination, normalize
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muscle tone, and reduce protective muscle tension without
provoking pain. This approach corresponds to the modern
biopsychosocial model of chronic pain (Hartvigsen et al.,
2018; Lall et al., 2017) [26, 27].

Patients with psycho-emotional pain components.
These are individuals whose pain is accompanied by anx-
iety, fear of movement, or pain catastrophizing. Combin-
ing moderate physical activity with mindfulness, attention
control, and breathing techniques provides additional
psycho-emotional resources. This contributes to stress re-
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duction, improved self-regulation, and greater perceived
control over symptoms (Martinez-Calderon et al., 2022;
Geneen et al., 2017) [2, 28].

Patients with limited tolerance to physical load. For
individuals who avoid movement due to fear of pain or
have low physical endurance, slow, rhythmic, and con-
trolled movements combined with breathing practices
allow gradual re-engagement in physical activity without
overloading the musculoskeletal system, thereby support-
ing long-term adherence to rehabilitation programs (Kong
et al., 2016) [16].

Older adults. For elderly patients, intensive exercise
may carry increased risks. Qigong provides a safe form
of physical activity that helps maintain flexibility, coor-
dination, and balance, while also positively influencing
psycho-emotional well-being and quality of life (Wayne &
Kaptchuk, 2008; Kong et al., 2019) [14, 16].

Thus, integrating Qigong into physical therapy pro-
grams allows for individualization of rehabilitation ap-
proaches, taking into account physical capabilities, psy-
chological status, and patient-specific recovery goals.
However, Qigong should not be considered a universal
treatment for all cases of back pain; its use should be based
on individual clinical assessment and aligned with the
goals of the primary rehabilitation program (Hartvigsen et
al., 2018) [26].

Discussion. Based on contemporary systematic re-
views and meta-analyses, Qigong practice can be consid-
ered a safe and promising adjunct to comprehensive reha-
bilitation of patients with chronic low back pain. Although
effects on pain intensity have been heterogencous across
individual studies, improvements in functional outcomes
and quality of life have been consistently reported, partic-
ularly when Qigong is used as part of a combined thera-
peutic approach (Martinez-Calderon et al., 2022; Yu et al.,
2025)[1, 2].

Qigong should be viewed as a component of multidis-
ciplinary rehabilitation rather than as an isolated interven-
tion. This approach aligns with the modern biopsychoso-
cial model of chronic pain, which emphasizes that optimal
clinical outcomes are achieved through the interaction of
physical, neurophysiological, and psycho-emotional influ-
ences (Hartvigsen et al., 2018; Foster et al., 2018) [26, 29].
The greatest therapeutic benefit is observed when Qigong
is combined with therapeutic exercise, stabilization train-
ing, and other physiotherapeutic modalities, providing a
gentle regulatory effect on neurophysiological and emo-
tional pain mechanisms, emotional reactivity, and body
awareness (Martinez-Calderon et al., 2022; Geneen et al.,
2017) [3, 28].

Prior to initiating Qigong practice, it is important to
perform a baseline assessment of the patient’s physical
and psychosocial status, including pain intensity, func-
tional limitations, anxiety levels, and fear of movement.
Such assessment allows for individualized rehabilitation
planning, improves treatment adherence, and reduces the
risk of movement avoidance behavior (Vlaeyen & Linton,
2012) [30].

Special attention should be given to proper instruction

ISSN 3083-6336 (Online)

and supervision of exercise techniques, particularly during
the initial stages of rehabilitation. Professional guidance
helps develop correct movement patterns, reduces the risk
of overload and adverse symptoms, and enhances patients’
sense of safety and body control. Clinical guidelines and
rehabilitation studies emphasize that gradual exposure to
movement and correct technique execution are key deter-
minants of exercise effectiveness in patients with chronic
pain (Geneen et al., 2017; NICE, 2020) [28, 31].

Thus, Qigong represents a safe and promising adjunct
to comprehensive rehabilitation, supporting simultaneous
physical, neurophysiological, and psycho-emotional pain
regulation.

Planning the duration and frequency of sessions
should be based on the principles of gradual progression
and patient comfort. Exercises should not provoke pain ex-
acerbation and should be organically integrated with other
rehabilitation components, including therapeutic exercise,
stabilization training, and physiotherapy (Geneen et al.,
2017; Martinez-Calderon et al., 2022) [3, 28]. Such a flex-
ible, patient-centered strategy promotes long-term adher-
ence to therapy, maintains motivation, and contributes to
sustained positive rehabilitation outcomes.

Overall, the integration of Qigong into rehabilita-
tion practice has the potential to improve functional out-
comes, reduce psychological burden associated with pain,
and support more stable recovery in patients with chronic
low back pain, particularly when appropriate clinical ad-
aptation, program individualization, and multidisciplinary
coordination between physiotherapists, psychologists, and
other healthcare professionals are ensured (Hartvigsen et
al., 2018; Foster et al., 2018) [26, 29].

Although Qigong demonstrates promising effects on
physical function, psycho-emotional status, and pain in-
tensity in patients with chronic low back pain, existing
studies have several important limitations.

First, the lack of standardized protocols regarding
duration, frequency, and intensity of training makes it
difficult to compare results across studies and reduces the
generalizability of findings (Lauche et al., 2013; Wayne &
Kaptchuk, 2008) [3, 14, 32].

Second, a substantial proportion of studies are ran-
domized controlled trials with relatively small sample siz-
es, which reduces statistical power and increases the risk
of unstable or biased results. Therefore, further large-scale
RCTs with sufficient sample sizes and long-term follow-up
are required to provide more reliable evidence (Sotiropou-
los et al., 2025; Geneen et al., 2017) [3, 25].

Despite these limitations, the prospects for integrat-
ing Qigong into multidisciplinary rehabilitation programs
remain promising. The combination of gentle mind-body
movement practices with therapeutic exercises, stabili-
zation training, and physiotherapy allows simultaneous
influence on peripheral and central pain mechanisms,
supports psycho-emotional resources, and promotes long-
term treatment adherence.

Future research should focus on well-designed clin-
ical trials with standardized intervention protocols, mul-
ticenter study designs, and long-term outcome monitor-

Vol.2 Number 1(5) 2026 23




International Medical Herald

ing to further confirm clinical effectiveness and optimize
implementation of Qigong in contemporary rehabilitation
practice (Hartvigsen et al., 2018; Martinez-Calderon et al.,
2022) [2, 26].

Conclusions. The analysis of current scientific evi-
dence indicates that Qigong can be considered a safe and
clinically reasonable adjunct to comprehensive physical
therapy for patients with chronic low back pain, particu-
larly within a multidisciplinary rehabilitation approach.

Available systematic reviews and meta-analyses
demonstrate positive effects of Qigong on functional out-
comes, pain intensity, and psycho-emotional status, with
the most stable results observed when Qigong is combined
with therapeutic exercise, stabilization training, and other
physiotherapy modalities.

The potential effectiveness of Qigong in rehabilita-
tion is consistent with the biopsychosocial model of pain,
as the practice combines gentle movement components,
body awareness training, and psycho-emotional regula-
tion, contributing to a multidimensional influence on pain
mechanisms.

At the same time, interpretation of the results is lim-
ited by the absence of standardized training protocols,
methodological heterogeneity across studies, and the in-
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sufficient number of large-scale randomized controlled tri-
als with long-term follow-up.

Future Perspectives. Future research should focus
on developing standardized Qigong rehabilitation pro-
tocols, evaluating their effectiveness in multicenter ran-
domized controlled trials, and defining the optimal role of
Qigong within contemporary rehabilitation strategies for
patients with chronic low back pain.
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Pe3rome. MeTa. Y3aranbHUTH CydacHI HAayKOBi JaHi MIONO BIUTMBY NpakTuku L{uryH Ha edekTuBHICTH (izuaHOl
Teparii mamieHTiB 13 XpOHIYHUM 00JIeM y CIHHI, OKPECIUTH MOTEHINIIHI MeXaHi3MH ii il Ta BU3HAYUTH MEPCICKTHBH
MOJAIBIINAX JOCIIKEHD.

Marepian Ta Mmetonu. [IpoBeneHo HapaTUBHUHN OV HAyKOBUX MyOJiKaIlii, MPUCBIYCHNX 3acTocyBaHHIO L{uTyH,
TalIRu Ta iHmmx mind-body BTpyuans y peaOimiTallii mamieHTIB i3 XpOHIYHAM OOJEM y CIHHI.

Pe3yabTaTu. AHaJi3 Cy9acHUX HAYKOBHX JKEPET CBITUHTH, 0 MpakTHKa L[UryH Moxe YnHUTH 6araTOKOMITOHEHT-
HUH MO3UTHBHU BIUIMB HAa MAIIEHTIB 13 XpOHIYHUM HecnenniqHIM 00JIeM y ToriepeKy. Y paHIoMi30BaHUX KOHTPOIBO-
BaHUX JOCIIIUKEHHAX Ta CHCTEMaTHYHHX OIVIsIaX 3aCTOCYBaHHs L{MTyH aconitoBaaocs 3 HOKpaIeHHsM (QyHKIIOHAIbHOT
CIPOMOYKHOCTI, 3MEHIIIEHHAM PIiBHS iHBaNiTU3aIli] Ta MiJBUIIEHHIM 3arajbHOI SIKOCTI KHUTTSA. Y HHU3II JOCHIKEHb 3a-
(hikcoBaHO KITIHIYHO 3HAYYIII 3MiHH (YHKI[IOHATHHUX MOKA3HUKIB, 30KpeMa PyXJIMBOCTI Ta TOJIEPAHTHOCTI 10 (Di3MIHOTO
HABaHTAXCHHS, 0COOIMBO y MporpamMax TPUBAJICTIO BiCIM TIDKHIB 1 OibIe.

Oxpim Qi3NIHUX pe3ynbTaTiB, IpakTHKa LIUTyH mpomeMoHCTpyBaja CIPUSTINBAN BIUIMB HA NICHXOEMOIIHHI mapa-
MeTpu. [TocninoBHO BiA3HAYANOCS 3HIKEHHS PIBHS TPUBOKHOCTI, CTpaxy pyxy (kiHe3ioho0ii) Ta karacTpodizarii 600,
10 IMiIKPECITIOE BAXKIIUBY POJb IHTETPAIlil MiIXOMIB «TIJIO-pO3yM» Y KOPEKIIii ICHXOCOMiaTbHUX YHHHUKIB XPOHIYHOTO
6omro. 3a3Ha4eHi epeKTH, HMOBIPHO, OTTIOCEPEAKOBYIOTHCS Uepe3 PETryIAIil0 BEreTaTHBHOT HEPBOBOI CHCTEMH, TTiABHIICH-
HS TApaCHMITaTUYHO]T aKTUBHOCTI Ta 3POCTAHHS TIJIECHOI yCBiTOMJIEHOCTI.

3 momsay MexaHi3MiB aii, LIuryH MoXke cripusTi HopMauizamii M’ s;30BOTO TOHYCY, aKTHBAIIi] IITHOOKHX cTadiTizyro-
YUX M SI31B 1 TOCTYTIOBOMY BiJHOBIIEHHIO PYXJIMBOCTI XpeOTa 3aBISKH MOBITHHAM, KOHTPOIBOBAHUM PyXaM y ITO€JHAHHI
3 PUTMIYHEM AUXaHHAM. KpiM TOTO, OKpemi MOCITiKEeHHS BKa3ylOTh Ha MOIUdiKalliro 00J60B01 MEpIeNTIlii, o MoXe
OyTH TIOB’513aHO 31 3MEHIIICHHAM [IEHTPAIbHOT CEHCUTH3AIlii Ta aKTHBAII€I0 €HAOTeHHIX 1HT101TOPHIX MEXaHi3MiB OOITIO.

Haii0inpin BupaxeHi MO3UTHBHI €PeKTH CIOCTEpirayiMcs y BUNIaIKaxX, KOJIH MpakTuka LIuryH iHTerpyBanacs sk J10-
TTOBHEHHS JI0 TPAIWIIIIHUX peadimiTamiifHuX mporpaM, 30KpeMa JiKyBaldbHOI (i3WIHOT KyJABTYPH Ta CTa0imi3amiiHIX
BIIpaB, a HE 3aCTOCOBYBasacs SIK 130JIbOBaHE BTpydaHHS. BomHodac HasBHa nOKa30Ba 0as3a 3aIMIIAETHCS OOMEKEHOIO
Yyepe3 METOHOJIOTIYHY TeTEepOTeHHICTh MPOTOKOIIB, PI3HOMAHITHICTh iHCTPYMEHTIB OIIIHIOBAaHHS Ta HEBEIHMKI po3Mipn
BHOIPOK, III0 3yMOBITIOE TTOTPeOy y MOAATBINNX MaCIITaOHUX PAHIOMI30BaHUX KOHTPOIBOBAHUX JOCITIIKEHHSX.

BucHoBxu. [Tpaxruxa L{uryH Mosxe po3risuatics sk Oe3NeyHe Ta MepCreKTHBHE JOIIOBHEHHS 10 MYJIBTHANCIUILTI-
HapHUX IporpaM (Hi3udHOI Teparii marmieHTiB i3 XpOHIYHAM HecTienniYHIM 00IeM y MoTIepeKy. Y3aranbHeHHs Cy9acHIX
HAyKOBUX JaHWX CBITYWTH, 0 iHTerparis LIuryH y KoMIulekcHI peabimiTamiifHi miIXoau CIpUse MOKPANICHHIO (QYHK-
[IOHAJBPHNUX TTOKA3HUKIB, 3MEHIIICHHIO PiBHS 1HBAJiAM3aIlii Ta MO3UTHBHAM 3MiHAM IICHXOEMOIIHOTO CTaHy, 30KpeMa
3HIKCHHIO TPUBOXHOCTI, CTPaxy pyXy Ta KaracTpodiszarii 6oJro.

EdextuBricts LuryH HaitbinpIn BHpakeHa y pasi HOTo 3aCTOCYBaHHS SIK JOTIOBHEHHS, a HE 3aMiHHU TPaTUIIHHIX
METO/IiB JTiKyBalIbHOI (hi3MUHOI KyNbTypH, cTabiizaniitHux BrpaB Ta ¢i3ioTeparii, 0 BiAMOBiIae cydacHii 6ioncuxoco-
miaxpHIA MOJIeNi XpoHIiYHOTOo 600, M’ IKuil XapakTep pyXiB y IO€IHAHHI 3 ANXATFHIAMHA Ta METUTATUBHIMH KOMITOHECH-
TaMH JJO3BOJISIE OE3MEeTHO 3aTyJaTH MaIi€HTIB 3 00MEKEHOIO TOJIEPAHTHICTIO 10 (hi3MIHUX HABAHTAXKEHB, & TAKOXK CIIPHUSIE
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(opMyBaHHIO JOBrOTPUBAJIOT IPUXMILHOCTI 0 peadiliTalifHuX Mporpam.

Bonnouac HasiBHa j0Ka30Ba 0a3a XapaKTEpU3YETHCS METOMOJIOTIYHOI0 TeTEPOreHHICTIO, BIJICYTHICTIO CTaHIapTH-
30BaHUX MPOTOKOJIIB Ta 0OMEKEHUMH BUOIpKaMH JOCII/PKEHb, 110 3yMOBIIOE€ HEOOXIIHICTh MOAAIBIINX MaclITaOHUX
PaHIOMI30BaHNX KOHTPOJIHOBAHNX BUIIPOOYBAHB 13 UITKO BU3HAUCHUMH TapaMeTpaMy BTPYYaHHs Ta TPHBAIMM MEpioioM
crnioctepexeHHs. [lofanpIi q0CHiPKeHHS 103BOJISITh YTOYHUTH ONTUMalIbHI YMOBH iHTerpanii LIuryH y kiniHiuHYy mpak-
THKY Ta OOTPYHTYBaTH HOTO Miclle B Cy4acHUX Iporpamax (i3uuHOi Teparmii MamieHTiB i3 XpoHIYHUM OO0JIEM Y CITHHI.

Kumouosi c1oBa: Luryn, Taitusu, Mora, xporiunuii Hecnenudiunmii 6ib y monepexy, disuuna teparis, mind-body
MIPaKTHKH, MYJIBTHIMCIUIUTIHAPHUN T IX 1.
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Abstract. Post-traumatic pain syndrome in combat veterans in Ukraine is today one of the most acute problems
of the healthcare system and national security. The specifics of modern combat operations, characterized by a high
frequency of mine-explosive injuries and combined injuries, leads to the formation of complex pain conditions that often
become chronic.

The modern strategy for overcoming post-traumatic pain in veterans is based on the principles of multimodality
and personalization. The traditional biomedical model, which is focused mainly on pharmacological suppression of
symptoms, is now actively supplemented by the biopsychosocial model. This approach considers pain as the result of the
interaction of biological disorders, psychological states and social factors.

Purpose of the research. To conduct an analysis of the scientific literature and substantiate the effectiveness of
modern approaches to correct post-traumatic pain syndrome in combat veterans.

Research results. The clinical picture of post-traumatic pain is characterized by significant polymorphism.
Patients may complain of localized pain in the scar area, phantom sensations after amputations, as well as diffuse pain
covering large areas of the body. A special place is occupied by the neuropathic component of pain, which manifests itself
as burning, shooting or electric current sensations. Clinical manifestations are often aggravated by comorbid conditions,
such as sleep disorders, depressive disorders and post-traumatic stress disorder, which creates a vicious circle of pain and
psychological maladjustment.

The modern strategy for overcoming post-traumatic pain in veterans is based on the principles of multimodality
and personalization. Pharmacological treatment remains an important basis, but it often has limited effectiveness in chronic
conditions and carries the risk of side effects or addiction. Therefore, the global medical community is increasingly
turning to non-invasive methods. Among them, interventional technologies, neurostimulation methods and psychological
correction occupy a special place. An important trend is the use of virtual reality and biofeedback technologies, which
allow influencing the higher centers of pain regulation in the brain.

Conclusions.

1. Theoretical analysis of the problem of post-traumatic pain syndrome in war veterans has shown that this
condition is a complex neurophysiological phenomenon that goes beyond a simple reaction to tissue damage.

2. The modern paradigm of veteran rehabilitation is shifting from a purely biomedical model to a biopsychosocial
one, where priority is given to multidisciplinary interaction and personalized programs. It has been established that the
most promising approaches are those that integrate neuromodulatory technologies, virtual reality and cognitive-behavioral
methods with traditional means of recovery.

3. Physical therapy plays a key role in the system of medical rehabilitation, acting as a connecting link between
clinical treatment and social reintegration. It provides not only physical recovery and restoration of mobility, but also
forms in veterans the skills of self-control over pain, which is a basic condition for their independence and high quality
of life.

4. The scientifically substantiated effectiveness of physical therapy methods in chronic pain is based on the
principles of neuroplasticity and activation of the body’s internal reserves. It has been proven that the complex use of
physical rehabilitation methods (therapeutic exercises, neurodynamics, mirror therapy) allows to significantly reduce the
intensity of pain, improve the functional state and psycho-emotional stability of veterans.
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Introduction. Post-traumatic pain syndrome (PTPS)
in combat veterans in Ukraine today is one of the most
acute problems of the healthcare system and national
security. The specifics of modern combat operations,
characterized by a high frequency of mine-explosive
injuries and combined injuries, leads to the formation of
complex pain conditions, which often become chronic.
Such conditions not only limit the physical performance of
veterans, but also cause deep social maladjustment, which
requires the search for new, more effective approaches in
physical therapy that go beyond traditional drug pain relief
[1,2].

Purpose of the research. To conduct an analysis of
the scientific literature and substantiate the effectiveness
of modern approaches to correct post-traumatic pain
syndrome in combat veterans.

Research results. In modern scientific literature,
post-traumatic pain syndrome is considered not simply
as a symptom of tissue healing, but as the result of
pathological restructuring of the nervous system, which
includes both peripheral receptors and central mechanisms
of information processing [3, 4].

The etiology of pain syndrome in combatants is often
associated with damage to the musculoskeletal system and
peripheral nerves [5]. The specificity of combat trauma
lies in a large area of molecular shock, which leads to
the formation of long-term foci of inflammation and
degenerative changes in nerve fibers. In addition to the
physical factor, an important component is the sensitization
of the nervous system, when, as a result of repeated pain
impulses, the sensitivity threshold decreases, and even
ordinary touches or movements begin to be perceived as
painful [6].

The clinical picture of post-traumatic pain is
characterized by significant polymorphism. Patients may
complain of localized pain in the scar area, phantom
sensations after amputations, as well as diffuse pain
covering large areas of the body.

A special place is occupied by the neuropathic
component of pain, which manifests itself as burning,
shooting or electric current sensations. Clinical
manifestations are often aggravated by comorbid
conditions, such as sleep disorders, depressive disorders
and post-traumatic stress disorder (PTSD), which creates
a vicious circle of pain and psychological maladjustment
[7].

The clinical picture demonstrates a high degree
of individualization of the pain experience, where
psychological factors play no less a role than somatic ones.
The presence of neuropathic and phantom components
indicates a deep lesion of the conductive pathways, which
requires specific methods of therapy aimed at restoring
correct sensory information.

Therefore, etiological  diversity requires a
differentiated approach to diagnosis and the selection of
physical therapy at different stages of recovery.

The relationship between etiology and pain manifes-
tations emphasizes the need for a multidisciplinary evalu-
ation of the veteran. Understanding that myofascial pain
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may be secondary to central sensitization or PTSD allows
the physical therapist to appropriately prioritize treatment,
from passive pain management to active cognitive-motor
exercises.

The modern strategy for overcoming post-traumatic
pain in veterans is based on the principles of multimodality
and personalization [8]. The traditional biomedical model,
which is focused mainly on pharmacological suppression
of symptoms, is now actively supplemented by the
biopsychosocial model. This approach considers pain
as the result of the interaction of biological disorders,
psychological states and social factors. Accordingly,
modern rehabilitation is aimed not only at eliminating the
nociceptive signal, but also at increasing the functional
capabilities of a person and his adaptation to life with
existing limitations [9].

Pharmacological treatment remains an important
basis, but it often has limited effectiveness in chronic
conditions and carries the risk of side effects or addiction.

Therefore, the global medical community is
increasingly turning to non-invasive methods. Among
them, interventional technologies, neurostimulation
methods and psychological correction occupy a special
place. An important trend is the use of virtual reality and
biofeedback technologies, which allow influencing the
higher centers of pain regulation in the brain [10, 11].

Modern rehabilitation also emphasizes the active
participation of the patient himself in the treatment
process. Instead of passively receiving procedures,
veterans are involved in educational programs where they
learn to understand the nature of their pain and methods
of self-regulation. This allows reducing the level of pain
catastrophizing and increasing motivation to perform
physical exercises. The combination of technological
innovations with classical approaches creates conditions
for the most complete recovery of patients [12].

Analysis of modern approaches indicates a gradual
transition from aggressive drug strategies to more sparing
and intelligent rehabilitation methods. Pharmacotherapy
remains indispensable in the acute period, however,
neuromodulatory and digital technologies are becoming a
priority for the treatment of chronic post-traumatic pain in
veterans. This is due to their ability to directly influence
the neuroplasticity of the brain, which is a key factor in
overcoming central sensitization.

Of particular importance is the combination of
physical methods with cognitive correction. A veteran who
understands the mechanism of his pain and sees progress
in virtual reality demonstrates a significantly higher level
of compliance. The advantage of such methods as VR
and mirror therapy lies in their safety and ability to work
with phantom sensations, which are often not amenable
to conventional treatment. However, their implementation
is limited by the technical base and the need for specialist
training.

Physical therapy occupies a fundamental place in
the system of medical rehabilitation of veterans, acting
not simply as a method of auxiliary treatment, but as
a strategic axis around which the entire recovery of
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the patient is built [13]. In the context of working with
veterans suffering from post-traumatic pain syndrome,
the role of the physical therapist is transformed from an
exercise instructor to a specialist in the management of
neuroplasticity and functional adaptation.

The basis of physical therapy in modern rehabilitation
practice is the biopsychosocial approach [14]. In contrast
to traditional medicine, which often focuses on eliminating
the symptom (pain) with pharmacological agents, physical
therapy views pain as a desynchronization between the
biological state of tissues, the psychological perception of
threat and the social ability of the individual to be active.
The central role of the therapist is to identify and break the
«vicious circle» of pain: when injury leads to pain, pain
leads to mobility limitation, mobility limitation leads to
atrophy and degeneration, which, in turn, increases pain
sensations [15, 16].

In the system of rehabilitation of veterans, physical
therapy performs several critically important functions:

1. Modulation of antinociceptive mechanisms:
Due to dosed physical activity, endogenous pain
suppression systems are activated (release of endorphins
and endocannabinoids). This allows to lower the
sensitivity threshold and reduce the phenomena of central
sensitization, which is characteristic of chronic PTSD [17].

2. Reconstruction of movement stereotypes:
Combat injuries, wearing heavy equipment and prolonged
stay in static tense postures form pathological movement
patterns. Physical therapy is aimed at retraining muscle
chains, restoring normal biomechanics of walking and
posture, which reduces the load on the injured segments
[18].

3. Prevention of secondary degenerative changes:
Prolonged pain often leads to kinesiophobia (fear of
movement). The physical therapist helps the patient
overcome this barrier, preventing the development of
contractures, soft tissue fibrosis, and osteoporosis that
often accompany chronic conditions after injury [19, 20].

4. Neurosensory integration: Working with veterans
after amputations or nerve damage requires specific
intervention. Physical therapy in such cases is aimed at
restoring proprioception - the brain’s ability to adequately
perceive the body’s position in space, which is key in
combating phantom pain [21].

A separate aspect of the role of physical therapy is
the adaptation of methods to the specifics of the «military
patienty». This includes working with the consequences of
mine and blast injuries, where pain is often diffuse and
accompanied by cognitive impairment after concussions.
The therapist must have the skills to differentiate the
type of pain (nociceptive, neuropathic, or nociplastic)
and flexibly change the strategy: from gentle myofascial
release techniques to intensive weight training [22].

An important component is also patient education
(Pain Neuroscience Education). The physical therapist
acts as a teacher who explains to the veteran that pain
does not always equal damage. This knowledge is
critical for patients whose nervous system is in a state of
hyperreactivity after combat stress. By teaching the veteran
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self-help methods, self-massage, and ergonomics, the
therapist delegates some of the responsibility for recovery
to the patient himself, which significantly increases the
effectiveness of the intervention [23].

Physical therapy acts as a bridge between the medical
institution and the real world. By restoring physical
strength and reducing pain, therapy directly affects the
psychoemotional state of the veteran, reducing symptoms
of depression and anxiety. Success in performing a
physical exercise that the patient previously considered
impossible due to pain becomes a powerful psychological
incentive. The ultimate goal of physical therapy is not
simply the disappearance of pain, but the achievement of
a level of functioning that allows the veteran to return to
professional activities, sports, and an active social life [24,
25].

Therefore, the role of physical therapy is integral and
system-forming. It combines deep knowledge of anatomy
and physiology with psychological support skills, creating
conditions for a comprehensive transformation of a veteran
from a «patient with trauma» to an «active member of
society». Without professionally organized physical
therapy, the rehabilitation of individuals with PTSD would
remain only a passive expectation of tissue healing, while
active therapy makes this process manageable, predictable
and effective.

Assessment of the effectiveness of physical therapy
methods in chronic pain syndrome (CPS) in veterans is
a critically important aspect of modern rehabilitation
science. Chronic pain after combat injuries often becomes
an autonomous pathological condition that persists for
a long time after the healing of primary wounds. The
effectiveness of physical therapy in this context is based on
the concept of neuroplasticity and the ability to modulate
both peripheral and central links of the pain system. Unlike
symptomatic pharmacological effects, physical therapy
methods are aimed at reorganizing motor control and
restoring normal afferent impulses from injured areas [26].

The scientific evidence for the use of physical
exercises, manual techniques and innovative technologies
(such as neurodynamics or mirror therapy) is confirmed
by numerous clinical studies. The main criterion for
effectiveness is not only a decrease in pain intensity on the
visual analogue scale (VAS), but also an improvement in the
functional capacity, quality of sleep and psychoemotional
stability of the patient [27]. The success of therapy depends
on the correct choice of method according to the type of
pain (nociceptive, neuropathic or dysfunctional) and the
stage of the rehabilitation process [28].

The analysis of the presented methods allows us to
state that the maximum effectiveness of physical therapy
in chronic pain syndrome is achieved not through the
isolated use of one technique, but through their integration
into an individual program. Traditional exercises lay
the foundation for physical fitness, while specific
neurotechnologies (mirror therapy, VR) allow you to work
with the most complex forms of pain - neuropathic and
phantom.

The key factor in effectiveness is the transition from
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passive methods (where the patient only receives the
impact) to active and cognitive strategies. Teaching a
veteran to understand the nature of pain in combination
with dosed loads allows you to reflash the body’s «alarm
system». This proves that physical therapy for chronic
pain syndrome is a high-tech process of managing
neuroplasticity, which provides not temporary relief, but
a fundamental change in the functioning of the nervous
system and musculoskeletal system of the veteran.

Conclusions.

1. Theoretical analysis of the problem of post-
traumatic pain syndrome in war veterans showed that this
condition is a complex neurophysiological phenomenon
that goes beyond a simple reaction to tissue damage.

2. The modern paradigm of veteran rechabilitation
is shifting from a purely biomedical model to a
biopsychosocial one, where priority is given to
multidisciplinary interaction and personalized programs.
It has been established that the most promising approaches
are those that integrate neuromodulation technologies,
virtual reality and cognitive-behavioral methods with
traditional means of recovery.

3. Physical therapy plays a key role in the medical
rehabilitation system, acting as a connecting link between
clinical treatment and social reintegration. It provides not
only physical recovery and restoration of mobility, but also
forms in veterans the skills of self-control over pain, which
is a basic condition for their independence and high quality

ISSN 3083-6336 (Online)

of life.

4. The scientifically proven effectiveness of physical
therapy methods for chronic pain is based on the principles
of neuroplasticity and activation of the body’s internal
reserves. It has been proven that the comprehensive use
of physical rehabilitation methods (therapeutic exercises,
neurodynamics, mirror therapy) allows to significantly
reduce the intensity of pain, improve the functional state
and psycho-emotional stability of veterans.

Prospects for further research. Our research is
aimed at finding new and improving existing rehabilitation
programs after myocardial infarction.
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Pe3tome. [TocrrpaBmarnunnii 6onboBuit cunapoM (ITTEC) y BetepaniB OolioBuX jiii B YKpaiHi CbOTO/IHI € OJTHIEIO 3
HANOLIBII TOCTPUX MPOOJIEM CUCTEMH OXOPOHU 3I0pOB’sI Ta HalllOHATIBHOT Oe3mneku. Crenudika cydacHIX O0HOBUX i,
10 XapaKTePHU3YIOTHCSI BUCOKOIO YaCTOTOI0 MIHHO-BUOYXOBHX TpPaBM Ta MOEJIHAHUX MTOPAHEHb, IPU3BOJUTE 10 (HOpPMY-
BaHHSI CKJIQJIHMX OOJIbOBHX CTaHIB, sIKi YaCTO CTAIOTh XPOHIYHUMH.

CyuvacHa cTparerist oJ0JIaHHs TOCTTPABMAaTHYHOTO OO0 Y BeTepaHiB 0a3y€eThesl HA MPUHIMIIAX MYJIBTHMOAIBHO-
cTi Ta nepconaizauii. Tpaauniiina GioMeMYHa MOJIEIB, SIKa OPIEHTOBAaHA NEPEBaYKHO Ha (PapMaKOJIOTIYHE IPUTHIYCHHS
CHUMIITOMIB, CbOTOJHI aKTHBHO JIOTIOBHIOETHCS 010TMICUXOCOIIAIbHOK MoIeUT0. Llei minxin po3nisaae OuTh K pe3ylbTaT
B3a€MOJIiT O10JIOTIYHUX TMTOPYIIEHb, ICUXOJIOTIYHNX CTAHIB Ta COLIaIbHUX (AKTOPIB.

Meta nocaimxennsi. [IpoBecTn aHani3 HayKOBOI JIiTepaTypu Ta OOTPYHTYBaTH €(pEKTHBHICTh CYYaCHHMX ITiJXOJIB
II0J10 KOPEKIiT MOCTTPaBMaTHYHOrO OOJIbOBOTO CHHAPOMY Y BeTepaHiB O0HOBHX [ii.

Pe3yabraTu gocaimkens. KitiHiuHa KapTHHA TOCTTPaBMAaTHYHOTO OO0 XapaKTEPU3YETHCS 3HAYHUM TMOJIIMOpQi3-
MowM. [larieHTn MOXXYTh CKap>KUTHUCS Ha JIOKaIi30BaHUi Olb y 30HI pyOIiB, ()aHTOMHI BIAUYTTS MICIs aMITyTallii, a Ta-
KO Ha JAudy3Hi 001, 0 OXOIUTIOKOTE BEIHUKI TUISHKHY Tija. OcoONMBe MicIie MOCiIa€ HeUPOATUYHUN KOMITIOHEHT OOJTIO,
SIKMU TIPOSIBIISIETHCS TIEUiHHSIM, IIPOCTPLIaMU 200 BIAYYTTSAM IPOXOKEHHS €IeKTpU4HOro crpyMy. KimiHivyHI nposiBu ya-
CTO OOTSKYIOThCS KOMODPOIHMMHU CTaHaMH, TAaKUMHM SIK MOPYIICHHS CHY, ACTIPECUBHI PO3JIafM Ta MOCTTPaBMATHYHUI
CTPECOBHI PO3J1aJ1, IO CTBOPIOE 3aMKHEHE KOJIO OOJII0 Ta NICHXOJIOTIYHOT Jie3aqanTartii.

CyvacHa cTpareris IOIOJaHHs MMOCTTPAaBMAaTHYHOTO OOJI0 Y BeTepaHiB 0a3yeThCsl HA MPHHIMIAX MYJIBTHMO-
JIATIbHOCTI Ta nepcoHasizanii. @apMakosioriuHe JIiKyBaHHS 3aJIMIIAE€THCS BaXKIMBOIO 0a3010, TPOTE BOHO YacTO Mae 00-
MeXeHY e(DEeKTHBHICTh IIPH XPOHIYHUX CTaHaxX 1 Hece pU3MK MoOIuHNX eekTiB ado 3anexHocTi. ToMy cBiToBa MeanYHA
CIIJIbHOTA BCE YaCTillle 3BEPTAETHCS /IO HEIHBa3MBHUX MeTo/iB. Cepell HUX 0COONMBE Miclie MOCialoTh IHTEPBEHIIIHHI
TEXHOJIOT11, METOJIM HEMPOCTUMYIISIIT Ta TICUXOJIOTIYHA KOpeKIisl. BaXkJIMBOIO TEH/ICHIIIEIO € BUKOPUCTAHHS TEXHOJIOT1H
BIpTYyaJIbHOI peaJIbHOCTI Ta O10JOTIYHOTO 3BOPOTHBHOTO 3B’SI3KY, SIKi JO3BOJISIIOTH BIUIMBATH HA BHIII LEHTPU PETyIISLil
00JTI0 B TOJIOBHOMY MO3KY.

BucHoBku.

1. TeopernuHuii aHasi3 MPOOIEMH ITOCTTPABMATHYHOTO OOJILOBOTO CHHAPOMY Y BETE€paHiB BiffHM TOKa3aB, 110 LEH
CTaH € CKJIQJHUM HEeHpOoQi3i0J0TriYHUM (PCHOMEHOM, SIKHI BUXOJUTh 33 MEXKI MPOCTOT PeaKIlii Ha MOIIKOKCHHS TKAaHHH.

2. CydacHa mapaaurma peadiitaliii BeTepaHiB 3MIl[y€eThCs BiJl CyTO OiOMEAUIHOT MOZIEI 10 010TICHXOCOITIATBHOT,
JIc TIPIOPUTET HAAETHCS MYJIBTHIUCIMIUTIHAPHIN B3aEMOIIT Ta MEPCOHAI30BAHUM MTporpamMaM. BeTaHOBIICHO, 1110 Haii-
O1IBII MEPCTIEKTHBHUMH € ITiIXOJTH, SIKI IHTErpYIOTh HEHPOMOAYJISIIIIHHI TEXHOJIOTIi, BIpTyallbHY pealibHICTh Ta KOTHITHB-
HO-TIOBE/IIHKOBI METOAM 3 TPAIULIHHIMH 3ac00aMH BiTHOBJICHHSI.

3. ®izuyHa Teparis Biirpae KJIIOYOBY POJib Y CUCTEMI MEIUYHOI pealimiTalii, BUCTYal04H CIIOIYYHOIO JIAHKOO
MDK KJITHIYHUM JIIKYBaHHSIM Ta COIIajbHOI0 peinTerparicto. Bona 3abe3neuye He smie (i3ndHe Ofy>KaHHS Ta BiJHOB-
JICHHSI MOOIJIBHOCTI, a i (JOpMy€ y BeTepaHiB HABUYKN CAMOKOHTPOJIIO Haj OoeM, 1o € 6a30BOI0 YMOBOIO iXHBOT He3a-
JISKHOCTI Ta BUCOKOI SIKOCTI )KUTTSI.

4. HaykoBo oOrpyHTOBaHa €(peKTHBHICTh METOJIB (Di3UUHOI Teparii Mpu XpoHIYHOMY 000 06a3yeThCsl Ha MPHHIH-
rax HeHpOIIACTHYHOCTI Ta aKTHBAIlil BHYTPILIHIX pe3epBiB opraHizmy. [loBe/eHO, 110 KOMIIEKCHE 3aCTOCYBAaHHS 3a-
co0iB iznuHoi peadiniTanii (TepaneBTHYHNUX BIPaB, HEHPOJMHAMIKH, A3EpPKAIBLHOT Teparii) 103BOJISIE CYyTTEBO 3HU3UTH
IHTEHCHBHICTB 00JII0, TOKPAIINTH (YHKIIIOHAJIBHUI CTaH Ta IICUXOEMOIIHY CTa0lIbHICTh BETEPaHIB.

KarouoBi ciioBa: nocrrpaBMaTiyHuil OOJIBOBUI CHHIPOM, XPOHIYHUI OOJIBOBHH CHHIPOM, MiHHO-BHOYXOBa TpaB-
Ma, (i3uuHI BIpaBU, HEHPOTEXHOJIOTII, I3epKaibHa Tepartisi, Gpi3udHa Teparnis, BeTepaHH.
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Abstract. This is a review of the second lecture in the “Bioelectronic Medicine or Look at Medicine Differently”
series, which presents and substantiates its key concepts, meanings, and relevance. New perspectives on the role of bio-
logical membranes in cells are presented. It is substantiated that the ability to generate electromagnetic fields/currents is
a key function of membranes and the biophysical basis of the phenomenon of life in vivo.

Albert Szent-Gyorgyi (1893-1986, Hungary-USA), a 1937 Nobel laureate for his series of works on biological oxi-
dation, published his fundamental work “Bioelectronics” in 1969. The appearance of this publication can be considered
the date of the beginning of the study of the role of electromagnetic processes in molecular biology. A. Szent-Gyorgyi was
the first to offer calling this branch of knowledge bioelectronics and outlined the tasks and directions for future research

Materials and methods. Biophysical models and scientific data theorized by physicists and published in the spe-
cialized literature were analyzed. General scientific methods (dismemberment and integration of elements of the studied
system, imaginary experiment, logical and historical research, analysis, induction, deduction, and synthesis of knowl-
edge) and theoretical methods (method of constructing theory, logical methods, and rules of normative nature) were used
in this theoretical study.

Results. It is important to understand that the emergence of pathology in the functioning of a biological cell/tissue/
organ will be associated with a primary change in the course of electromagnetic processes. This is objectively manifested
in changes to the parameters of their electromagnetic fields and their frequency-wave characteristics. These are important,
promising parameters for an objective assessment of the functions of human organs during the development of internal
diseases. This is a promising direction for further research into the magnetic fields of internal organs in health and disease.

Conclusions.

1. The latest layer of fundamental knowledge in quantum physics, as applied to the quantum role of cellular mem-
branes in the phenomenon of biological life, must be integrated into the educational process of training specialists in the
biological and medical fields.

2. This knowledge possesses significant paradigm-transforming potential, significantly deepening and changing sci-
entific understanding of the etiopathogenesis of internal organ diseases.
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3. Modern scientists must recognize that the phenomenology of life has a purely electromagnetic basis. However,
the role of biological membranes is not purely mechanistic. Due to their liquid-crystalline state, biological membranes are

unique generators and conductors of electromagnetic signals.

Keywords: medicine, bioelectronic medicine, quantum medicine, biological oxidation, magnetoelectrochemical
theory of metabolism and life, biological membranes, new paradigm, biophysics.

Introduction. Albert Szent-Gyorgyi (1893-1986,
Hungary-USA), a 1937 Nobel laureate for his series of
works on biological oxidation, published his fundamental
work “Bioelectronics” in 1969 [1]. The appearance of this
publication can be considered the date of the beginning
of the study of the role of electromagnetic processes in
molecular biology. A. Szent-Gyorgyi was the first to of-
fer calling this branch of knowledge bioelectronics and
outlined the tasks and directions for future research [1].
A. Szent-Gyorgyi wrote that “without a doubt, molecular
biology has achieved remarkable successes and created a
powerful basis for biology. However, there are indications
that it has left aside the main problems, if not entire layers,
since some of the basic questions remained undiscovered
and even unposed. The mechanism of energy conversion,
chemical energy into mechanical, electrical or osmotic
work, has also not been explained. “These transformations
are closely linked to the very basis of life” [1]. Currently,
the research directions described by A. Szent-Gyorgyi re-
main highly relevant for two opposing reasons. The first
reason is that scientific consensus on the mechanisms of
biological life has not yet been achieved, and the exist-
ing paradigm for describing the bioelectromagnetism of
life is limited primarily to the chemical aspects of these
processes. A classic example of this is the description of

the mechanism for the generation of action potentials in
membranes, based primarily on the movement of ions [2].
Various scientists have repeatedly pointed out the model’s
imperfections and shortcomings. One of the most substan-
tiated proofs is Ling’s calculations of the inconsistency
in the energy supply model for ATPase functioning as a
pump [3, 4]. According to the calculations presented, the
functioning of pumps for the transport of ions across bi-
ological membranes requires such a large expenditure of
energy that does not exist in a biological cell, and so on.
Therefore, there continues to be a theoretical demand for
a scientific explanation of this fact and/or for the creation
of a new, improved model of such concepts. The second
reason is that the progressive development of fundamen-
tal science has led to the emergence of a large amount of
fundamentally new knowledge [5-10]. Their accumula-
tion, along with the simultaneous emergence and develop-
ment of quantum physics [11-13], quantum chemistry [14,
15], and quantum biology [16, 17], requires a rethinking
of the concepts of the paradigm. These new, fundamen-
tally different approaches and views are already capable
of partially answering the questions posed in 1969 by A.
Szent-Gyorgyi [1] and of explaining the mechanisms un-
derlying the life of the human body (Figure 1).

E QUESTIONS THAT REMAINED UNANSWERED FOR A LONG TIME

What makes molecules alive in the human body and dead in vitro?
What are the mechanisms of protein folding?
How do stem cells and other cells know the path of their differentiation?

They have the same DNA...

o Due to which mechanisms in the human body is the coordination of such a large

number of metabolic reactions?

o How are 30 trillion cells of the human body combined into one organism?

etc.

Figure 1. An example of current biological questions about the mechanisms of life phenomena that, until

recently, remained unanswered.
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This scientific review is devoted to presenting these
ideas by describing the quantum role of biological cell
membranes as the basis for the phenomenon of biological
life. The scientific goal of the review is to present a mod-
ern concept of scientific views on the functions and role of
biological cell membranes in vivo from the perspective of
modern biophysical knowledge and the Magnetoelectro-
chemical Theory of Metabolism and Life [4, 18-28].

Materials and methods. This scientific material is a
fragment of a research paper from the Department of In-
ternal Medicine and Emergency Medicine of Poltava State
Medical University (23 Shevchenko St., 36011, Poltava,
Ukraine) on “Development of algorithms and technologies
for implementing a healthy lifestyle in patients with non-
communicable diseases based on the study of functional
status” (state registration number 0121U108237: UDC
613 616-056-06: 616.1/9-03; the execution period is from
2021 to 2025). Now these studies are continuing within the
framework of the research topic of Poltava State Medical
University “Clinical and pathogenetic features of cardio-
vascular diseases in conditions of comorbidity, taking into
account gender and age aspects and ways of correcting
their disorders” (state registration number 0124U003397;
the execution period is from 2024 to 2028). It is the result
of a systematic analysis of literature data.

Biophysical models and scientific data theorized by
physicists and published in the specialized literature were
analyzed. General scientific methods (dismemberment
and integration of elements of the studied system, imagi-
nary experiment, logical and historical research, analysis,
induction, deduction, and synthesis of knowledge) and
theoretical methods (method of constructing theory, log-
ical methods, and rules of normative nature) were used
in this theoretical study. Scientific work is carried out in
conjunction with the following scientific institutions: 1)
Lithuanian University of Health Sciences (9, A. Mickev-

THE ANSWERS ARE ALREADY

change in energy levels
releases light energy
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icius St., LT-44307, Kaunas, Lithuania), the cooperation
coordinator is Prof., DM A. Vainoras; 2) Shupyk Nation-
al Healthcare University of Ukraine (9, Dorogozhytska
St., 04112, Kiev, Ukraine), the cooperation coordinator is
Prof., DM O.P.Mintser; 3) Kherson State University (14,
Shevchenka St, Ivano-Frankivsk, 76000, Ivano-Frankivsk
region, Ukraine), the cooperation coordinator is As. Prof.,
PhD S. Danylchenko; 4) Lithuanian Sports University In-
stitute of Sports Science and Innovation (6, Sporto St, LT-
44221 Kaunas, Lithuania), the cooperation coordinator is
As. Prof., PhD K. Poderiene.

The practical application of the obtained results in
medical science is carried out through a series of lectures
within the educational-scientific initiative “Bioelectronic
Medicine or Look at Medicine Differently” [28].

Results.

Biological membranes and electromagnetic energy
generation

Systematization, analysis of existing fundamental
knowledge, and its extrapolation to biological concepts
of human body functioning [4, 21-28] have allowed us to
draw a basic conclusion about the essence of the mecha-
nisms underlying biological life. It has now been estab-
lished that the life of a biological cell is determined by the
generation of electromagnetic energy by the molecules of
the biopolymers of its membrane structures, followed by
its subsequent transport to other molecules within the cell
and beyond. This energy serves as a “nutritional” substrate
for biological molecules, transmitting information and en-
abling the simultaneous, non-chemical coordination of all
biochemical reactions in vivo. Cessation of electromagnet-
ic energy generation by cell membranes leads to cell death.
In other words, the life of a biological cell is determined
by the occurrence of electromagnetic processes in its mol-
ecules (Figure 2).

THE PHENOMENON OF BIOLOGICAL LIFE IS COMPLETELY

DETERMINED BY MAGNETOELECTROCHEMICAL PROCESSES AT
THE MOLECULAR LEVEL.

ABSENT ENERGY PROCESSES -
ABSENT LIFE

Figure 2. The phenomenon of biological life arises from electromagnetic processes that occur at the quantum

level in vivo.
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It is important to emphasize the fact that the electro-
magnetic processes that support the biological cell’s life
include all processes of electromagnetic current genera-
tion and circulation, as well as all metabolic biochemical
reactions within cells. The biochemistry of molecules is
a secondary derivative of biomagnetism. This is because
chemical interactions between atoms are based on their
quantum-mechanical properties and energy states, which
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determine the biochemical reaction [4, 27].

Thus, as established, the fundamental structural com-
ponent supporting the biological life of a cell is its mem-
branes: both external and intracellular. Membranes are the
main structural elements at the subcellular level, playing a
key role in the life support of cells by generating the cell’s
specific electromagnetic energy (Figure 3) [4, 27].

TO UNDERSTAND THE ESSENCE OF THE PHENOMENON OF LIFE IS THE KEY

TASK OF SCIENCE

o Membranes are the

main structural element
of the subcellular level,
which play a key role in
the life support of cells

e

ndoplasmic
Reticulum

The total mass of intracellular membranes is

2/3 of the mass of a dehydrated cell

Cell = it's membranes + other

Microtubule —

Animal cell

Figure 3. Biological membranes are the basic structural components of cells, which enable the phenomenon

of biological life to occur in them.

The functions of biological membranes have been
studied (Figure 4). However, according to modern views,
the emphasis should now be shifted when it comes to cell
life support. The most important function of biological
membranes was considered to be the barrier function. In
light of modern concepts regarding the dominant role of
electromagnetic processes in the emergence of cellular life
and the fact that biological membranes generate electro-

1. BARRIER FUNCTION (exchange and transport)

2. MATRIX FUNCTION (mutual reproduction and

orientation of proteins determines the interaction of
enzymes, etc.)

3. MECHANICAL FUNCTION (strength and autonomy ‘," X0
of cells and organelles)

YOU CAN DISAGREE WITH THIS -
IT IS NECESSARY TO PLACE ACCENTS DIFFERENTLY...

magnetic energy [29], this issue should be reconsidered.
If a cell’s biological membrane ceases to generate electro-
magnetic currents, the cell dies, even if the membrane is
intact and its barrier function is not impaired. The imple-
mentation of the barrier and transport functions of mem-
branes also depends directly on their energy function, that
is, their ability to generate and conduct electromagnetic
energy.

1. RECEPTOR FUNCTION

2. GENERATION AND CONDUCTION OF BIOPOTENTIALS
3. ENERGETIC (described as the ability to synthesize
adenosine triphosphate on the inner membranes of
mitochondria and synthesis of carbohydrates in the
chloroplasts of plant cells (photosynthesis))
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General aspects of bioelectromagnetism of biological
membranes

Why do electromagnetic currents generate specifi-
cally in biological membranes? The answer lies in their
structural features.

First, all biological membranes have a liquid-crys-
talline structure in vivo (Figure 5). The bimolecular layer
of phospholipids that forms biomembranes, under physi-
ological conditions (at body temperature, normal pH, and
the ionic composition of the interstitium and cytosol), is a
liquid crystal. The liquid-crystalline state of membranes
results in a high degree of order and high mobility of
their molecular components. This ensures the stability of
the structures they form in an open system under chang-
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ing conditions, as evidenced by the significant mobility
of their molecular components and high recovery rates.
For example, the half-life of membrane structures in the
plasma membrane and endoplasmic reticulum membranes
is 50 hours, in mitochondrial membranes it is 110 hours,
in the nuclear membrane it is 120 hours, the half-life of
membrane lipids is 15-80 hours, membrane cholesterol is
24-140 hours, and so on. Liquid crystals are capable of
phase transitions, that is, transforming into solid crystals
and returning to their original state, which in vivo can oc-
cur under physiological conditions in response to several
agents/stimuli and not in the entire membrane volume, but
in its individual areas [4, 29].

ALL PROPERTIES OF BIOLOGICAL MEMBRANES ARE BASED ON QUANTUM
MECHANICAL FEATURES OF THEIR STRUCTURE

(1) All membranes are liquid crystals

The term "liquid crystal” refers to a mesophase
between a solid state and an isotropic liquid state,
where the mesophase retains the fundamental
properties inherent in the two states of matter

Figure 5. The main feature of the quantum-mechanical structure of biological membranes.

Other important structural features include asym-
metry in the composition of membrane proteins, carbo-
hydrates, and lipid layers, with these layers being highly
dynamic. In the plasma membrane of all mammalian cells,
the outer surface is rich in choline phosphatides (phos-
phatidylcholine, sphingomyelin), while the inner surface
is rich in aminophosphatides (phosphatidylethanolamine,
phosphatidylserine). Due to lipid asymmetry, the outer and
inner surfaces of biological membranes undergo deforma-
tions in response to temperature changes and chemical ex-
posure. Lipid asymmetry can determine the curvature of
the cell membrane and its semiconductor properties. The
inner surface of biological membranes is free of carbohy-
drates, whereas glycoproteins are concentrated primarily
on the outer surface of the plasma membrane and serve as
receptors. The majority of the plasma membrane enzymes
in most cells are embedded in the inner half of the lipid
bilayer. The symmetrical orientation of proteins and lipids
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determines the vectorial properties of a biomembrane, i.e.,
the ability to transport substances unidirectionally across
it, and also influences the membrane’s semiconducting
properties. Data on the variability of the physical and
chemical properties of cell membranes indicate that they
are highly dynamic structures: biological membranes can
move, disappear, and reappear. Membrane changes occur
continuously within the cell. An important aspect is that,
due to their structural features, biological membranes can
generate an electric current. They are characterized by
electrostriction and flexoelectric effects (Figures 6 and 7)
[4, 29].
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ALL PROPERTIES OF BIOLOGICAL MEMBRANES ARE BASED ON QUANTUM
MECHANICAL FEATURES OF THEIR STRUCTURE

(2) Asymmetry in the composition of lipid layers

(3) Asymmetry in the composition of membrane proteins

and carbohydrates

(4) High dynamism of existence and structure

(5) Electrostriction and flexoelectric effects

(6) All biological membranes are characterized by the

presence of a surface charge

Figure 6. Features of the quantum-mechanical structure and function of biological membranes.

Therefore, all biological membranes are character-
ized by the presence of a surface charge. The polar heads
of phospholipids create the surface charge, glycoproteins
(mainly the carboxyl groups of sialic acid and amino acid
residues), and glycolipids, which generate a negative
charge on the surface of biological membranes. The pres-
ence of charged groups on biological membranes leads to
the formation of a diffuse electrical double layer, in which
the negative charge of the cell surface is fixed and bal-
anced by the positive charge of ions in the interstitial me-
dium. The potential difference between parts of the electri-
cal double layer (the potential difference between the outer
surface and the interstitium) is the electrokinetic potential/
zeta potential. The zeta potential depends on the electro-
lyte type and ion concentration. With a 200-fold decrease
in the sodium chloride concentration in the interstitial me-
dium, the double layer thickness increases by a factor of
5. The zeta potential is related to the bilayer thickness by
an exponential relationship: at high electrolyte concentra-
tions, the zeta potential decreases to zero. In the presence
of divalent cations in the intercellular space, the excess
positive charges can become so significant that the zeta po-
tential changes sign. A decrease in the zeta potential, and
especially a reversal of its sign, is accompanied by adhe-
sion of the plasma membranes of adjacent cells (for exam-
ple, a change in the zeta potential occurs with excess Ca2+
in the intercellular space, as well as with cell membrane
restructuring). In blood cells (e.g., erythrocytes), the zeta
potential can decrease due to disturbances in the salt and
protein composition of the blood plasma, which underlies
the principle of changes in the erythrocyte sedimentation
rate. Due to the zeta potential, electrolysis of cells occurs:
in an electric field, they move toward the anode. The zeta

potential at the surface of different cell membranes varies
from -10 to -30 mV [4, 29].

Thus, it is the quantum-mechanical structural fea-
tures of membranes that determine their electrical proper-
ties. Furthermore, the plasma membrane’s surface charge
plays a significant role in intercellular interactions, con-
tributing to the stability of membrane structures and the
binding of ions in the intercellular environment. The ion-
ic composition of the perimembrane layers of the inter-
cellular environment depends on the plasma membrane’s
surface charge, thereby influencing a significant number
of intracellular metabolic processes. The unique magne-
toelectrochemical properties of biological membranes
are undoubtedly explained by the fact that, according to
the quantum-mechanical structural parameters, they are
semiconductor heterostructures and exhibit semiconductor
properties (Figure 7) [4].

Vol.2 Number 1(5) 2026 39



International Medical Herald ISSN 3083-6336 (Online)

E WHY IS THAT 50?

ALL MEMBRANES ARE LIQUID COSTAL SEMICONDUCTOR HETEROSTRUCTURES THAT PLAY A KEY ROLE IN
THE MECHANISMS OF MAGNETO-ELECTROCHEMICAL GENERATION OF ELECTRIC CURRENT AND
ELECTROMAGNETIC FIELD

Figure 7. Biological membranes are semiconductors.

Therefore, modern membranology should be the re-
sult of the convergence of biology and electronics. Alle-
gorically speaking, biomembranes are essentially similar
to capacitors (Figure 8): 1) they are semiconductor het-
erostructures; 2) they have a three-layer structure (a bi-
molecular liquid crystal layer of lipids is at the edges and
a protein layer is in the middle) with an asymmetry of

E WHY IS THAT SO?

BIOMEMBRANES guess
CAPACITORS

the three-layer organization depending on the type of cell
and membrane; 3) they have an external positive charge
formed by the heads of phospholipids; 4) they have an
electric surface potential of 75-200 mV; 5) they have an in-
creased concentration of Na+t ions outside the membrane,
K+ — inside the cell (the property of selective permeability
for Na+ and K+ ions) [4].

electrode /

The design principle of a capacitor is that
there are two conductive plates and a
dielectric between them

Figure 8. Biological membranes are capacitors.

Biological membranes, like technical capacitors,
can accumulate electrical charge. When a capacitor is
connected to a power source, an electric current begins

40 Vol.2 Number 1(5) 2026

to flow through it. At the beginning of the current’s pas-

sage through the capacitor, its strength is maximum, and

its voltage is minimum. As the device accumulates charge,




the current decreases until it vanishes, and the voltage in-
creases. During charge accumulation, electrons accumu-
late on one plate, and positive ions on the other. No charge
flows between the plates due to the presence of a dielectric.
This is how the device accumulates charge. This is called
electrical charge accumulation, and the capacitor is called
an electric field accumulator. Similar processes occur in
biological cell membranes [4].

Moreover, the membranes of all cells in the human
body [including tissue, bone, fat, liquids, and the like]
are semiconductors of varying types. Depending on their
structure and corresponding quantum-mechanical char-
acteristics, membranes can be classified as [4]: 1) nar-
row-band semiconductors, which conduct current well like
semimetals (for example, these are biological membranes
of nerve and muscle cells); 2) wide-band semiconductors
and insulators, including those with ionic (usually proton)
conductivity (for example, these are membranes of cells of
adipose and bone tissue); 3) semiconductors with mixed
conductivity (for example, different aqueous environments
of the body have such parameters).

A biological representation of the biophysical mech-
anism of the occurrence of electromagnetic currents in
biological membranes

The biophysical mechanism underlying the genera-
tion of electromagnetic currents in biological membranes
is that membrane biopolymers convert the chemical energy
of adenosine triphosphate (ATP) molecules into their own
specific electromagnetic energy, which is coherent and in
the form of a standing wave—a soliton. When phosphate
residues are cleaved from an ATP molecule, the energy of
these chemical bonds is released. This energy enters the
biopolymer molecules and is transformed, during their
movements/oscillations, into cell-specific coherent elec-

BIOPHYSICAL MECHANISM OF THE EMERGENCE OF
ELECTROMAGNETIC CURRENTS IN BIOLOGICAL MEMBRANES

liquid crystal structures of water
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tromagnetic energy. This energy transformation occurs due
to the quantum-mechanical properties of the structure of
their primary molecular chains with amide groups, which
formed during the stage of chemical evolution [4]. This
is essentially the key biological moment in the generation
of electromagnetic energy in the membrane. Questions re-
garding the generation and movement of energy along bio-
polymer chains were theorized by the Soviet biophysicist
A.S. Davydov [30-32]. He found a solution to the nonlin-
ear problem of energy conversion and its movement along
biopolymer chains, as one of the most important stages of
self-organization in a living system [30-32]. This resolved
the crisis of biophysics of the 1970s [4]: at that time, ex-
periments established the fact that the movement of energy
along a biopolymer chain occurs at such a high speed that
this effect could not be explained by the generally accepted
model of energy transfer by n-electrons, which passed to
biopolymers from ATP [33-38].

A significant contribution to the understanding of the
biophysical processes of electromagnetic energy propaga-
tion through biological membranes and in the cytoplasm
of cells was made by the work of the Soviet biophysicist
N. Gall [4] on collective processes in biopolymers. She
also made a significant contribution to the generalization
and extrapolation of biophysical concepts of these mecha-
nisms to biological models of processes [39,40]. Thanks to
the generalization of these scientific concepts with the re-
sults of studies of the properties of water in vivo [41-43], it
became possible to understand that electromagnetic ener-
gy is formed in membrane biopolymers, circulates through
them, is transferred from one biopolymer to another, and
is transferred without loss to liquid crystals of structured
water (Figure 9).

IN VIVO

Figure 9. The principle of generation and transmission of electromagnetic energy in the membranes of

biological cells.
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Thus, the liquid crystal structures of membranes, = components in the formation of a single circuit for trans-
formed by biopolymers, and the liquid crystal structures  mitting the flow of electromagnetic energy/current inside
of water in the cell cytoplasm and intercellular fluid are  biological cells and beyond them (Figure 10).

LIQUID CRYSTAL WATER AND LIQUID CRYSTAL MEMBRANES ARE
COMPONENTS OF ONE CHAIN OF ELECTROMAGNETIC CELLULAR COMMUNICATION

IN VIVO

ELECTROMAGNETIC
CELL
SIGNALING

CHAIN

In vivo, cell membranes have a In vivo, water must be in a liquid
liquid crystalline state... crystalline state to ensure the
phenomenon of life...

Figure 10. The principle of generation and transmission of electromagnetic energy in the membranes of
biological cells (continued).

Due to the constant circulation of electromagnetic en-  havior. In vitro, biological molecules/biopolymers cease to
ergy along this electromagnetic communication chain, all ~ receive this electromagnetic energy and information from
molecules of biological cells/tissues are non-chemically  other biopolymers in the cell. For this reason, they cease
unified into a single functional whole. As a result, each bi-  to coordinate their metabolism outside the biological cell
ological molecule receives an instantaneous coordinating  (Figure 11) [4, 44].
electromagnetic signal that controls its biochemical be-

BIOPHYSICAL MECHANISM OF THE EMERGENCE OF
ELECTROMAGNETIC CURRENTS IN BIOLOGICAL MEMBRANES

IN VITRO IN VIVO

Structure Structure

It’s dead It’s alive

IN VITRO, THE MEMBRANE IS INTACT, ALL THE RECEPTORS ARE IN THEIR PLACES... BUT THE MEMBRANE "DOES NOT WORK™ AND "DIES”, BECAUSE IT
STOPS GENERATING BIOPOTENTIALS AND CONDUCTING ENERGY....

Figure 11. The principle of generation and transmission of electromagnetic energy in the membranes of
biological cells (continued).
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The evolution of knowledge in the physicochemical
approach has generated criticism of the classical mem-
brane theory of cell structure. A weakness of the mem-
brane theory has proven to be the calculated energy con-
sumption of membrane ion pumps, which is incompatible
with common sense: it has been calculated that maintain-
ing Na+ and K+ gradients through the membrane’s Na+/
K+-ATPase requires 3600 times more energy than the cell
can actually store [3,4], and so on. The electrochemical
paradigm of metabolism cannot adequately describe the
mechanism by which cells generate alternating current
using environmental resources, cannot definitively ex-
plain how rhythmicity and an adaptive energy response to
stimuli are ensured, and cannot explain how, and by what
mechanisms, cells are organized into a single morphoen-
ergetic structure. This information has prompted consider-
ation of the existence of as-yet-undiscovered methods of
regulating and supplying energy to cellular metabolism,
as well as the need to continue the search for truth. The
membrane magnetoelectrochemical biocurrent generation
circuit model addresses a problematic issue. It describes
a universal mechanism for explaining the phenomenon of
electromagnetism in living biological systems as a conse-
quence of the generation and flow of alternating current
within their membranes. This model is simple and univer-
sal. Its creation resulted from a combination of knowledge
from modern electrochemistry and cybernetics. The mem-
brane magnetoelectrochemical biocurrent generation cir-
cuit model (authored by Soviet physicist Oshe) represents
auniversal algorithm for explaining the mechanism for the
emergence of electromagnetism in living biological sys-
tems as a result of the generation and flow of alternating
current within their membranes [4].

The essence of the idea [4]: the energy supply of liv-
ing biological systems is provided by electrochemical pro-
cesses on their membranes through reactions of anodic ox-
idation of digestive products (fuel) and cathodic reduction
of oxygen (oxidizer). These reactions occur specifically on
biological membranes due to the membranes’ semiconduc-
tor properties. Magnetoelectrochemical reactions occur di-
rectly in cell membranes because the phosphate portion of
the membrane mediates all electronic processes, while the
lipid portion delivers the protons that control them. The
processes of anodic oxidation and cathodic reduction are
interconnected through their reaction products—the ac-
id-base balance, which is controlled in a living organism
by the laws of cybernetics. The design principle of the bi-
ological circuit for membrane magnetoelectric generation
is similar to that of the technical one. The only fundamen-
tal difference between the biological circuit for magne-
toelectrochemical biocurrent generation and its technical
counterparts is that in technical equipment, the anodic and
cathodic reactions occur on different electrodes separated
by an electrolyte. In the membranes of living biological
systems, both processes occur on a common membrane
through a single electron and ion-conductivity channel.
Since biological membranes are semiconductors, they
typically exhibit a nonspecific electrochemical response
to any actions that alter the electronic conductivity of liv-
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ing tissue. The well-known magnetoelectric patterns of
receiving and transmitting nerve impulses from receptors
to target tissues can also be explained by the mechanism
of biocurrent generation, as described by the model of a
biological magnetoelectrochemical membrane generator.
The difference is that neurons produce a greater quantity
of biocurrent under the same qualitative conditions as a re-
sult of a different biological purpose of cells, respectively,
(the ability to collect and transmit information in the form
of high-frequency electrical impulses over a distance and,
accordingly, an elongated shape with dendrites at the end,
strengthening of protective lipid electrical insulation with
nodes of Ranvier for feeding the energy of the signal trans-
mitted over a distance and transmitting data on its strength
via the frequency in the pulse packet/solitons). The bio-
logical magnetoelectrochemical membrane generator has
energetic advantages over an artificial technical generator:
- in a normally functioning cell, all the necessary reaction
components are always available in sufficient quantities;
their delivery to the “electrodes” (specific sections of the
membrane) and the removal of products occur alternate-
ly and involuntarily. Technical generators for all these
processes use additional “devices”, which reduce their
efficiency. The stability of the rhythms of the biological
magnetoelectrochemical membrane generator serves as an
indicator of the performance (resistance and adaptability)
of the living cell to external influences, since it depends
not so much on the power of the electrochemical reactions
occurring on the membranes, but on the action of low-en-
ergy factors connecting these processes - catalytic; this is
integrally reflected by the generated frequency of alternat-
ing current (for example, from the effect of homeopathic
doses of electroactive substances on the catalytic action
and proton transfer in the biomembrane and on any other
external influences, and the like). The processes of biolog-
ical current generation by membranes can be accelerated
or decelerated within the limits of homeostasis: theoret-
ically, if the biological membrane of a cell is exposed to
a factor requiring a change in energy conditions, then the
magnetoelectrochemical membrane generator, being es-
sentially a complex of reaction flows in certain areas of
the membrane, can be reconstructed. Self-organized, sta-
ble, and compliant with new conditions, the model of a
biological magnetoelectrochemical membrane generator
adequately explains the mechanism of energy supply for
cellular metabolism. The membrane magnetoelectrochem-
ical biocurrent generation circuit model is a solution to a
problematic issue. The model describes a universal mech-
anism for explaining the emergence of electromagnetic
phenomena in living biological systems as a result of the
generation and flow of alternating current in their mem-
branes. This model is simple and universal. It was creat-
ed by combining knowledge of the modern laws of elec-
trochemistry and cybernetics. The model of a membrane
magnetoelectrochemical biocurrent generation circuit (the
author is the Soviet physicist Oshe) represents a universal
algorithm for explaining the mechanism of the emergence
of electromagnetism in living biological systems as a re-
sult of the generation and flow of alternating current in
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their membranes [4].

Frequency-wave model of the human body structure

According to universal physical laws, the electromag-
netic energy generated by biological membranes merges
into a single entity, forming the electromagnetic field of
a cell. Tissue cells form organs, and the electromagnetic
fields of these cells form the electromagnetic fields of the
corresponding organs. Therefore, the human body can also
be represented using a frequency-wave model (Figure 12).
For each tissue and organ, there are objective parameters
of their electromagnetic fields and a frequency in Hertz for
normal functioning [25, 45-48].

It is important to understand that the emergence of
pathology in the functioning of a biological cell/tissue/or-
gan will be associated with a primary change in the course
of electromagnetic processes. This is objectively manifest-
ed in changes to the parameters of their electromagnetic
fields and their frequency-wave characteristics. These are
important, promising parameters for an objective assess-
ment of the functions of human organs during the develop-
ment of internal diseases. This is a promising direction for
further research into the magnetic fields of internal organs
in health and disease [28, 44].

Conclusions.

1. The latest layer of fundamental knowledge in
quantum physics, as applied to the quantum role of cellular
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membranes in the phenomenon of biological life, must be
integrated into the educational process of training special-
ists in the biological and medical fields.

2. This knowledge possesses significant para-
digm-transforming potential, significantly deepening and
changing scientific understanding of the etiopathogenesis
of internal organ diseases.

3. Modern scientists must recognize that the phe-
nomenology of life has a purely electromagnetic basis.
However, the role of biological membranes is not purely
mechanistic. Due to their liquid-crystalline state, biolog-
ical membranes are unique generators and conductors of
electromagnetic signals.
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ELECTROMAGNETIC PROCESSES IN MEMBRANES ARE THE BASIS OF THE
PHENOMENON OF CELL LIFE AND FUNCTIONING

Due to the total electromagnetic processes in its membranes, every
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living cell in vivo has its own electromagnetic field

Thanks to the total electromagnetic processes in its membranes, every

Frequency-wave model of the structure of
the human body

living cell in vivo is alive and performs its functions

Figure 12. Frequency-wave model of the human body structure.
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Pe3srome. Y HayKOBOMY JIOCHIJDKCHHI TIPEACTABICHO MaTepialaMu JApyroi Jekiii 3 nukiny «bioemexrpo-
HHA-MeTUIIHA a00 TIOIVISTHh Ha MEIUIIMHY iHAKIIe», sKa TMPE3eHTY€E OIS HOBITHIX MOIVISAIB HA Poib Oio-
JOTIYHUX MeMOpaH y kiritTiHaxX. OOTPYHTOBYETHCS TOW (PAKT, IO 3MATHICTH /10 TeHepallii eJIeKTPOMAarHiTHOTO
TIOJISI/CTPYMIB € KITIOUOBOIO (PyHKITiEr0 MeMOpaH Ta 0i0(i3NIHOI0 OCHOBOIO (PeHOMEHA KUTTS in Vivo.

Anwbept Cent-Zpopapi (1893-1986, Yropmuna-CIILIA ) — maypeat HoGeniBcrkoi mpemii 1937 poky 3a cepito poOiT
3 O10JIOTIYHOTO OKWCJICHHS, TAKOK BITOMHI CBOEIO (DyHIAMEHTAIBHOIO TIpariero «bioernekTpoHikay, sIKy omyOiKyBaB y
1969 pori. ITosBy i€l myOGmikariii MOkHA BBaKATH JATOIO MTOYATKY BUBYCHHS POJIi MEKTPOMATrHITHUX MPOIIECiB Y MOJIe-
KynsipHiit 6iomorii. A. CenT-p0Opapi mepmmM 3arponoHyBaB Ha3BaTH IO Taly3b 3HAHD 0i0CTIEKTPOHIKOIO Ta OKPECIHB
3aBIaHHA | HATPSIMKH MaiOyTHIX JOCIHTiKEHb

Marepiaau i meroau. Bymo npoanamizoBano 6io¢i3ndHi MOAeNi Ta HAyKOBi IaHi, TeOpeTH30BaHi (izmkamu Ta
oIryOITiKOBaHI y CIIeIianbHil JiTeparypi. Y IbOMY TCOPETHIHOMY TOCIIIKCHHI BUKOPHUCTOBYBAIIMCS 3arajbHOHAYKOBI
MeTonu (PO3WICHYBaHHS Ta IHTETpaIlisi eEMEHTIB JOCIHIIKyBaHOI CHCTEMH, YIBHUH SKCIIEPUMEHT, JIOTiKO-iCTOpUYHE
JOCTI/DKSHHS, aHalli3, iHAYKILis, TeAYKIliS Ta CHHTE3 3HAaHb) Ta TEOPETHYHI (MeToJ TOOYIOBH TEOpii, JTOTiYHI METOIM Ta
MpaBHJIa HOPMaTHBHOTO XapakTepy).

Pe3yabraT. BaknmBo po3ymiTH, 110 BUHHKHEHHS MaTONOTIi Y (QYHKI[IOHYBaHHI 0i070T19HOI KIITHHW/TKAHUHU/OP-
rany Oyfe MoB’si3aHe 3 IEPBUHHOIO 3MIiHOIO TIepediry eNeKTpOMarHiTHUX mporeciB. Lle 06’ eKTHBHO MPOSBIAETHCS Y 3Mi-
HaX MapaMeTpiB IXHIX eIeKTPOMATHITHHUX ITOJIiB Ta YaCTOTHO-XBMIHOBUX XapaKTEPHUCTHK. Taki mapaMeTpH BiIirparoTh
BaXXITUBY POJb JUIA 00’ €KTHBHOI OLIHKM (DYHKIIiH OpTraHiB JIOIWHU IIiJl 9aC PO3BUTKY BHYTPIIIHIX 3aXBOPIOBAHb, IO €
MIEPCIIEKTHBHAM HAIPSMKOM MOMANBIINX JOCHTIHKEHb MarHITHUX OB BHYTPIIIHIX OpraHiB y HOpMi Ta MPH 3aXBOPIO-
BaHHSIX.
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BucHoBku.

1. HoBwmii mnacT ¢pyHAaMEHTAIBHIX 3HAHBb 3 KBAHTOBOI (PI3UKH II0JJ0 KBAHTOBOI POJIi KIITHHHUX MeMOpaH y (GeHo-
MeHi 610JIOTI9HOTO KHUTTS HEOOXiTHO iHTErpyBaTH B OCBITHIH MPOIEC MiITOTOBKHU (axiBIiB 610JIOTIYHOTO Ta METUIHOTO
HaIpsIMiB.

2. 11i 3HaHHS MalOTh ICTOTHUH MapagurMagbHO TPAHC(POPMYIOUMHA MOTEHIIaT, iICTOTHO MOTTHOMIOIOTE 1 3MiHIOIOTh
HayKOBE YSIBIICHHS ITPO €TiOMaTOreHe3 3aXBOPIOBAHb BHYTPIIIHIX OPTaHiB.

3. Bueni cygacHOCTI MalOTh YCBIJOMUTH, 10 (HEHOMEHOJIOT s JKUTTS M€ TITbKA €JIEKTPOMArHiTHy 0CcHOBY. IIpu po-
My POJIb O10JIOTIYHUX MEMOpaH He € CYyTO MEXaHICTHYHOIO. 3aBASKH PiIKOKPUCTATIIYHOMY CTaHy 0i0J0TiuHI MeMOpaHH €
YHIKaJIbHIM T€HEPAaTOPOM 1 POBITHUKOM E€JIEKTPOMAarHiTHOTO CUTHAIY.

KutiouoBi ciioBa: meauimHa, 6i0e1eKTpoHHA MEIUIIMHA, O10JI0TIYHE OKUCIIEHHS, KBAHTOBA MEUIIMHA, MATHITOEIICK-
TPOXiMiYHA TeOpis MeTaboi3My Ta KHUTTs, O10JI0Ti9HI MeMOpaHH, HOBa mapaanrMa, 0iodiszuka.

Crarts Hagidnuia B pegakiito 23.02.2026 p.
Crarts npuiinsaTa go Buganas 25.03.2026 p.
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BHUMOTI'H JIO O®OPMJEHHA CTATTEN

ABTODY, SIKUIl HAJICWJIa€ CTATTIO BIEpILE 0 pelakLil )KypHaily, HeOOXiHO 3apeecTpyBaTHCs Ha CaTi
xypHaity «International Medical Herald» Ta mogaTu cTarTio 3a HACTYMHUM NOKJANKaHHAM https://imh.
com.ua/index.php/imh.

[Ticast peectpailii HEOOXiTHO OHOBUTH CaWT, 3alTH y PO3.ia MoAaHHsS Ta BuOpatu omuito «[lomatu HOBHI
Matepiaim». [1pu momadi cTarTi Ha calT HeOOX1JHO 3aITOBHUTH ITOJIE ITiJT HA3BOTO TIPEMET Ta BKa3aTH BiAIOBIIHY
creuianbHiCTh, HanpukiIan «MenuurHa». Haszpa ¢aiiny moBUHHA BiANOBIIATH NPI3BUILY MIEPLIOTO aBTOPA.

Ha nmouartky cTarTi 000B’I3K0B0 HE00XiTHO BKa3aTH HOMeP Tejie()OHY aBTOPA JJIsl MOAATbIIOT0
CINIJIKYBAHHSI 3 PeJaKIicl0 KypHaJy, a TAaKoxK Kareropio crarti (manpukiaan, OPUITHA/IBHI
JAOCHII?KEHHA).

o crarTi 000B’S13KOBO TOAATH CKAH-KOIII0 EKCIIEPTHOI'O BHCHOBKY IPO IEPEBIpKYy HA HASBHICTD
aKaJieMiuHOrO TUIariaTy 13 3a3HayeHsM BiJCOTKY opwuriHampHOCTi Tekery! (Hampuxman: wmokHa
BHUKOPHUCTATH aHTHIIIariaTHy nporpamy StrikePlagiarism.com a6o inmry).

Best po6oTa Hang cTarTero BifOyBaeThesl Yepe3 caiiT KypHATY, Ae aBTOP CHIJIKYEThCH 3 pelAaKIi€lo Ta
BHOCHTH BUIIPABJIEHHSI Y CTATTIO, 2 TAKOK MOKe Bi/ICTEKMTH HA SIKOMY eTarli 3HAXOAUTHCS HOTo CTaTTH.

3 MeTO HiABUIEHHS SIKOCTI MyOJikamiii Ta iHJAEKCiB UUTYBAaHHS HALIMX aBTOPIB peaakuist
JKyPHAJIy HANOJIEVIMBO PEKOMEH/1Y€ MOAABATH CTATTi, HAMCAHI aHITiCHKOI0 MOBOIO.

Penaxmist xxypuanmy «International Medical Herald» Gepe mo po3rsiay aiist myOumikariii cTarTi 3a yMOBH,
IO Hi PYKOIHUC, Hi Oy[b-AKa HOro 4acThHa, TaOIHLi, PUCYHKH He OyJH oIyOIlikoBaH1 paHille B IpyKOBaHil 4u
eJIEeKTPOHHIN (opMi 1 He IepeOyBaroTh Ha PO3MISLAL I MyOiKalii y 1HIIOMY KypHAJII.

Crarrs Oyie ony0/1ikoBaHAa Ta HAJPYKOBaHA B OJJHOMY i3 HACTYIIHUX HOMeEPIB :KypHaJy TiIbKH 32
YMOBH JO0TPUMAHHSI BUMOT 10 0()OpMJIeHHSI Ta NPOXOIKeHHs BCiX eTaniB nmepesipku!

Kareropis crareii. OpuriHanbHi JOCTiKeHHS, TUCKYCiifHI Ta MPOOIEMHI CTATTi, BUIAIKA 3 TPAKTHKH,
MEJIMYHa 0CBITa, OIS JTITEpaTypH.

Cremianerocti: 11 (221) - «Cromaronorisy, 12 (222) — «Meaumuaay, 14 (225) - MequdHa TICHXOJIOT IS,
17 (227) — «Teparist Ta peabiniTariis (3a creniaabHOCTAME)», 19 (229) — «I'pomajceke 3m0poB’s», E1 (091) —
«bionoris Ta GioxXimis

MoBa my6uaikamii. MoBu craTTi: aHIIilChbKa, yKpaiHChbKa, HiMEIbKa, IMOJbChKA (3MIlIaHi B OIHOMY

HOMeEpi).
ABTOp 3000B’sI3aHHMI PETETHLHO BHYHUTATH 1 BiApemaryBaTH TEKCT PYKOMHUCY. 3MICT BHKIAIATH YiTKO, Oe3
[IOBTOPEHb, KOPUCTYBAaTUCS aHIIIHCHKUM (YKpPaiHCBKHM) IIPAaBOIKMCOM, BKMBATH aHIIIMCBKY (YKpaiHCBKY)
TepMiHonori}o i JIOTPUMYBATUCS HOPM JTepaTypHOl aHTIiHChKOl (yKpaiHChKoi) MOBH. CTaTTi aHIIIHCHKOIO
MOBOIO, sIK1 IepeKIIaieHi 3 YKpaiHChKO1, MalOTh CYMPOBOJKYBATHCS TEKCTOM Ha MOBI opnrlHany, oq)opMJIeHOMy
BiJIMIOBIZTHO JI0 BCTAHOBJICHUX BHUMOT. Taki crarTi MOMEPeHRO MPOXOISTE Y penaxuii nepeBlpKy SKOCTI
nepekiany. Y BUMAIKy BUSIBICHUX 3MICTOBUX HEBIAMIOBIIHOCTEH CTAaTTs oBepTa€Thes. OMHULI BUMIPIOBAHHS
3a cucremoro CL

Bumoru 10 opopmiieHHs cTaTei.

Pyxonnc nHeoOximHo odopmutu 3a gomomoroto MS Office na cranmaprHomy apkymi dopmary A4
(210x297 mm), mpudt — «Times New Romany, poamip mpudty — 14, inrepsan — 1,5, adbzaawuii Bigctyn - 1,25
MM, BUPIBHIOBaHHA - 110 mupuHi. [lons noxkymenTa 20 MM (3 ycix cropiH), oocsr 15 - 30 cTopiHOK.

CTpykTypa crarri:

* lIndp VK.
» HasBa crarti (BenmuKuMu JiTepamMu (HEOOXiHO BUIIJTUTH TEKCT | HATUCHYTH Ha BKJIaali « OCHOBHE» y rpyIi
«Ipu¢r» xHOTIKY «3MiHNTH pericTp» (Aa), 00 yci OyKBH B TEKCTi HaOyJIM BEPXHBOTO pericTpa, 00epiTh
«YCI BEJIUKI», xupHuM mpudToM, BUPIBHIOBAHHS 110 CEpe/INHI, OAMHAPHUN MiXKPSIKOBUN 1HTEpBA).
Ininianmn aBropa (aBTOpIB), TPI3BHINA, MOBOIO CTarTi (KUIBKICTH aBTOpPIB OJHIET CTAarTi HE TOBHUHHA
TIEPEBHIIYBATH IT SITH 0Ci0!) — HEXKUPHUM MIPUPTOM, BUPIBHIOBAHHS 110 JTIBOMY KParo, OJUHAPHUIN MIXKPSTKOBUI
iHTEepBAaI.
* YcraHoBa (1oBHA Ha3Ba, Kadenpa, Micto, kpaina, ORCID ID (koxHOro aBTopa y Tiif HOCIiOBHOCTI SIK BOHU
MoJIaHi y cTarti), e-mail) — KypcMBOM, HEKUPHAM HMIPUGTOM, BUPIBHIOBAHHS I10 JIIBOMY Kparo, OWHAPHUN
MDKPSITKOBHI 1HTEpBaJ.
* Pesrome muriercs MOBOIO CTAaTTi Ha IMOYATKy, a YKpaiHChKe pesfome B KiHIli crarti (obcsar 3000 3HakiB
(2950-3000) 6e3 mpoOLTIB Ta KIFOYOBUX CIIiB), y HUX BKaszyroThes Y/IK, Has3Ba crarri, iHilianm Ta npi3Buima
aBTOPiB, Ha3Ba yCTaHOBM (IIOBHA Ha3Ba, Kadenpa, micto, kpaina, ORCID ID, e-mail, (koxxHoTO aBTOpa!), Y HUX
MIOBHICTIO BiIOOpaKa€ThCs 3MICT CTATTi, OPUTIHAIBHI JOCIIPKEHHS TOBUHHI MICTUTH YIiTKO BHJIIJICHY METY,
METOJH, PE3YJIbTATH AOCIHIIPKEHHS Ta BUCHOBKH
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» KitrouoBi ciioBa (ykpaiHCBKOIO Ta aHTIIIHCHKOIO MOBaMu) — 10-12 ciiB un crnoBocnonydeHb (MULIYThCS B
KIHIII KOXXHOTO PE3IOME).

CrarTi npucBsveHi oriasiAy JiTeparypu a0o BHIAaJKaM 3 NPAKTHKH MOXKYTh MIiCTMTH He BCi
CTPYKTYPH CTATTi.

OcHoBHi po3aiim cTarTi:

1. 1. Beryn. Iadopmaris (y ToMy 9ncii JOBIAKOBOTO XapakTepy), HeoOXiHA IJIs TOTO, MO0 3pO3yMiTH
Bamri mocmipkeHHST 1 TPUYUHY TIPOBEACHHS. Y IIbOMY PO3AiII CTAaTTi HEOOXiTHO BKa3aTH MEPEAYMOBH 0
MIPOBENICHHS JIOCIHIKEHHS: JIaTH 3arajibHe PO3yMiHHsI mpoOiiemMH, sikoro Bu 3aiimMaerecs, i apryMeHTOBaHO
OOTpyHTYBaTH aKTyalbHICTh Barmoro mocimiKkeHHsl.

2. 2. OOGrpyHTYBaHHSI AOCJiAKeHHs. J[aTH BIJMOBiIb HAa MHUTAHHS MPO HEOOXITHICTH MPOBEICHOTO
aBTOPOM JOCIIKEHHS. MeTa BUCBITIIFOE HEBUPIIICH] IHITUMH BUSHUMH YaCTUHU JIOCIiKYBaHOT MPoOIeMHu
1 BKa3ye Ha He 3aifHATa «HIlIy» AoCiikeHb. Lleil po3ain mumerbes Ha mifcTaBi myOiKauid nepiogndHux
HayKOBHX BUIaHb (KHHUTH, MAPYIHUKH, MOHOTpadii 10 Taknx He Haynexars). Omisag nepioauky 3 IpoodiIeMu,
110 JTOCITIJKYETHCS aBTOPOM, TIOBHHEH BKITIOYATH JKepesia He OibIiie S-pivHO1 JaBHOCTI 1 000B’ I3KOBHIA OTIISIIT
3aKOPJIOHHUX HAYKOBHUX MEPIOAMYHUX BHJIAHB 3 IIPOOJIEMH, 1110 JIOCIIKY€EThCs aBTOpoM. KiTbKicTh iHO3EMHHUX
oxepen mae Oytu He MeH1oro 40 %. lomyctumuil piBeHb camouuTyBaHHs — He Ounbiie 30 %. O60B’ s13k0BUM
[IPY BUKOPHUCTaHHI MOKJIMKAaHb Ha JIiTepaTypHi JKepesa € KpUTUYHUH aHali3 MUX JHKepes, TOOTO 3a3HaYeHHs
TOTO, III0 aBTOpaM PoOIT BAATIOCS AOCSTTH, a 9oro Hi. [Ipu ipoMy OaskaHmii TaKWUi aHAJIi3 TI0 KOXKHOMY JKEPEITy
(BUKOpHUCTaHHSI ILUPOKOTO [iarna3oHy MOKIMKaHb TUIY «y poborax [3—7]» He pexoMeHmyeThcs). Po3mia
«OOrpyHTYBaHHSI JAOCJTI/ZKEHHSD» MOBHHEH JAaTH YUTA4YeBi PO3yMiHHSI TOr0, JIJsl YOr0 NMPOBOIHJIOCS
JOCJIKeHHS], Pe3yJIbTATH IKOr0 aBTOP 30MpPa€ThCsl ONYOJIIKyBATH B CTATTI.

3. 3. Mera pocaimkenns. HeoOXxiqHo 4iTko c(OpMyIIOBaTH METY JOCTIIKEHHS, sIKa IOBUHHA JIOT1YHO
BUIUTABATH 3 O3y «O0rpyHTYBAHHS J0CTiTKeHHs». MeTa DOCITiHKeHHSI, MOXe OyTH c(hopMylTboBaHa y
T'inomes3i, siKy aBTOp XOTiB MiATBEPAUTH 200 CIIPOCTYBATH.

(ITOPAJIA: He mummrits dpas3u tammy: «MeToro Hamroi po6oTu Oys10 TOpiBHIHHS Mpernapary A i mpenapary
B npu narosorii Cy». [Inmite Te, 110 703BOIMIO O 3pO3YMITH, W0 came asmopu OUiKyioms nooauumu 6
pe3yIbmami maKoeo NOPiGHsHHS).

4. 4.Marepianuiopranizauisiiociaimkens. Y MamepianaxaBTopIOBUHEH JOBECTH PEIIPE3CHTATUBHICTh
MaTepiany: XapaKTepPUCTUKU XBOPHX (UM IHIITKX 00’ €KTIB JOCIIPKEHHS ), CMIOCiO0 1X BiTOOpY. YMOBH ITPOBEICHHS
JoCITimKeHHs (0a3a) MOBUHHI OyTH BUKJIaIeHI HACTUIBKH IETATBHO, 00 YUTaY MIT CAMOCTIHHO BUPIIIUTH, YU
MPaBUIBHO BOHM OITMCAHI 1 UM BiAMOBiJa€ ONMMUC KOHKPETHUX YMOB HOTO KIIiHIYHOT TPAKTUKH.

(ITOPAIA: y1st penpe3eHTaTUBHOCTI aBTOP MOBUHEH MOSICHUTH 3 TOJIOBHI MOMEHTH:

— Bignosictu Ha nutaHHs: «HoMy Oyito oOpaHO came IIeid, a He IHIIMKA Marepian?.

— Bukmactu mnpuHumun Bindopy Marepianmy (omucaHi KpUTepii BKIIOUEHHS/BHUKIIOUCHHS 00 €KTiB
JTOCITI IPKEHHS ).

— [losicHUTH PUHIIMII 1 CEHC MOy MaTepiaity Ha Oynb-sIKi rpyny (3a BIKOM, CTaTTIO TOLIO).

VBara! [losicHEHHS THUITY «TPaJAHIIIITHOY 1 MOAI0HEe HEMPUIHHATHI.

Opranizamnis qocaiaKens. Y il 9acTUHI po31iTy HEOOXiTHO:

— OOrpyHTYBarH, YoMy OyB 3aCTOCOBaHUI came 1eH, a He SIKUICh THIITNI METO/.

— ChopmymroBaru KpuTepii oliHkd eekTy abo pe3yabTaTy 3aCTOCOBYBaHOTO METOY.

YBara! Metoau KiTbKICHOTO aHami3y Kpalli, HK omucoBi. Tomy, SIKIIO BOHM HE 3aCTOCOBYIOTBCS 1 1X
BIICYTHICTh HE Ma€ BHAMMOTO OOTPYHTYBaHHS, MOTPIOHO BKA3aTH, YOMY He GUKOPUCHOBYIOMbC Menmoou
cmamucmuxy. Po3ain HeoOXiIHO Ha3BaTH Tak, MI00 OyJM 3pO3yMiJi «EKCHEPUMEHTAIbHA» 1 «METOIMYHA»
CKJIQJIOBI aBTOPCHKOTO J0CIIIPKCHHS.

[lin yac mpoBeAEHHS EKCIIEPUMEHTIB 3a y4acTi JOHOpPIB Ta/ab0 MAIi€HTIB, i3 3aIy4eHHSM OyIb-SKHX
MaTepiaiB JIFOICHKOTO TTOXO/PKEHHS MOXKe Oy TH BUKOPUCTaHE (OPMYITIOBAHHS: «/[0C1idscenHs 0)/10 BUKOHAHE
eionoeiono 0o npunyunie I'envcincovkoi dexknapauyii. Ilpomoxon oocnioxcennus nozodxcenuit Jloxkaavnum
emuunum xkomimemom (JIEK) ons ecix, xmo opae¢ yuacmuy. A Ui AOCHIKEHb 3 YUacTIO Ja0OpaTOpHUX
TBapuH: «Ili0 uac nposedenns exkcnepumenmis 3 j1a0OPAMOPHUMU MEAPUHAMU 6CI OioemuuHi HOpMU §
PeKomeHOauii 6y1u 00mpumani.

Jlanuii po3ain MOBMHEH MICTUTH iH(OPMALII0 TPO 3rojly MAMI€HTIB i JOOPOBOINBINIB B3STH Y4acTh Y
JOOCHIUKEHHIX, OTPUMaHHI HUMH JAETAJIBHUX PO3’SICHEHb PO Te€, AKi MPOLEeAypd BOHU OyAyTb MPOXOAMTH
(«Ha npoeedennsa oocnioxcensv Oyna ompumana noingpopmosana 32o0a nayicumie (bamokie oimeit aoo
IXHix onikyHie)»).

Hanuncana crarts 3 BUKOPHCTAHHAM [IPOTPaMHOTO 3a0e3MeueHHs sl OOpOOKM CTaTUCTUYHUX JaHUX YU
IHIIIMX METOJMK, aBTOPY HEOOXiJHO BKa3aTW HOMEp JIICH3IT MporpaMu abo Jie 3HAXOAMTHCS MPOorpaMa 4u
MTOCUJIAaHHS B IHTEPHETI.

5. 5. Pe3yabTaTu HoCaimKeHHs. Y [bOMY pO3/UII HEOOXIJHO BigoOpa3UTH BCi OTpUMAaHI IiJ| 4ac

50 Vol.2 Number 1(5) 2026



International Medical Herald ISSN 3083-6336 (Online)

JOCHIJKEHHS! pe3ylbTaTH, IPUUOMY TUIBKH B TAKOMY BUIIISI, SIKHH MOYKHA C(OPMYJIIOBATH SK «TOJ1 (DaKTH».
IaTepnperyBatn pe3yapTaTd B MBOMY PO3IiIl HE MOTPiOHO! Y IIbOMY pO3IiIi PEKOMEHIYETHCS ITOaBaTH
Marepiajd HaCTYyITHUM YHHOM:
— Sk i B po3nini «Marepianu 1 METOJi» pe3ylbTaTH, sIKi BiIMOBIIAIOTH PI3HUM EKCTIEPUMEHTaM, MOYKHA
PO3IITUTH Ha ITiIPO3ILIH;
— Pegynbraty moBuHHI OyTH MpEACTaBIEH] B JIOTITYHOMY HOPSIKY, TPUIOMY PEKOMEHIYETHCS TPUBOIUTH
PE3yJIBTaTH B MOPSIIKY BaXJIUBOCTI, HE 000B’I3KOBO BUKOPUCTOBYBATH TOM NOPSAOK, B IKOMY ITPOBOAMIIHCS
EKCIIEPUMEHTH;
— He cmix my6mroBary naHi, siki HaBeIeHI Ha MaTIOHKaxX, rpadikax i B Tadmumsx. [TomumpeHoo MOMUIKOI0 €
MIPUBEICHHS JaHUX, BIOOpaXCHUX B MAITFOHKAX 1 TAOJMUIISIX B TEKCTi CTATTi. 3aMiCTh IIOTO B TEKCTi CTATTi
CJIIJT y3araJIbLHUTH TOW MaTepiaj, SKAW YyuTad 3Haljae B TaOnuili a0o 3BEpHYTH yBary 4uTadya Ha TOJIOBHI
IIyHKTH B HaBEJACHOMY MaJIOHKY abo Tabmuiti. YuTa4esi, sk mpaBuIlo, JIETTIe YATATH JaHi B TAOIUI, HIXK
B TEKCTi CTaTTi.
(ITOPAJIA: IcHye Bimoma mprKka3ka B aHTITiHCHKIN MOBi: «Kapturka kormrye 1000 ciiBy. Lle o3Hagae, mo
300pa’keHHs1 MOKe MOSICHUTH BUCHOBKH Habararo Kpaie, Hi>k TeKCT. TUM He MEHIL, yHUKaHTe HagMIpHUX
MAIIOHKIB 1 Ta0iuIb. SIKIIO JaHUX JUTS TOBHOILIHHHUX TaOJMIb Ta PUCYHKIB HE BHCTayae, Kpaiie I
iH(OpMAaIlifO OITUCATH B TEKCTI).

6. 6. O0roBopenHs pe3yabTaTiB. Y JaHOMY pO3/iii cTaTTi B1 NOBUHHI BUCIOBUTH CBOIO TOUKY 30py Ha
OTpUMaHi pe3yJIBTaTH JOCIIHKEHHS. [HIIMu ci1oBaMu, HEOOXiTHO JaTH BiAIMOBIAL HA TOTOBHE MUTAaHHS: «I1{o
Bami pesynsraru o3Havarots (y Baiii intepnperaunii)?». ¥ upoMy po3aini Bu moBunHi: o6roBoputn Bamri
pe3yabpTaT B MOPSIKY BiJl HAWOLIBII O HAWMEHII BaXKJIMBUX; OPIBHATH Bamni pesynsraru 3 pesyiasraTaMu
IHIIMX TOCITITHHUKIB — SIKi B HUX € pO301’)KHOCTI Ta OOTOBOPHUTH 1X IPUYHHHU; MOXKHA 3aIIPOTIOHYBATH JIOJJATKOB1
JIOCIII/PKEHHS JIJIS TTOJIIITIICHHS 00 TOITMOJICHHSI OTPUMAaHUX PE3YJIBTaTiB.

7. 7. BUCHOBKH. Y NaHOMYy pO3MiJi cTaTTi 00OB’S3KOBO BKaXITh II€ pa3 OCHOBHI y3arajlbHIOKOYI
pesynbratu o Bamriii po6oTi, 3BepTaroun 0coOaMBY yBary Ha BiIMOBiJHICTh BUCHOBKIB MOCTaBICHOT METH
TOCITIIKEHHS 3 PO3IUTY cTaTTi «MeTa TOCTiKeHH» — BOHU TTOBUHHI 30iratucs. lle o3nauae, mo BucHoBkH
MOBHMHHI BiJOOpa)kaTH KOHKPETHI OTPUMaHi aBTOPOM PE3yJIbTaTH, Ha MiICTaBl IKUX MOJKHA 3pOOUTH BUCHOBOK
PO HAyKOBY HOBU3HY 1 MOMKJIMBOCTI MPAKTHYHOTO 3aCTOCYBaHHS PE3yJbTaTiB JOCITIKEHHS, BUKIAJICHUX Y
CTarTi.

(BAYKJIUBO! BucHoBkM MawTh OyTH IOJaHi TakKuM 4YWHOM, 1100 uuTad (Oyap-TO BueHUil abo
TIPAKTUKYIOUHH JIiKap), MPOYNUTABIIHN TUTBKH BUCHOBKH, 3aXO0TiB MMPOYUTATH BCIO CTATTIO).

8. s crarreii kareropii «OpuriHaigbHi JOCHiKEHHS» noaatH posain «llepcnekTHBU MOgaJbLIIMX
JAOCJTiIZKEHbY.

9. Kouduikr inrepeciB. /lpu nassnocmi xou@nixmy inmepecié neoOXioHo KoHKpemusysamu. Y pasi
giocymHnocmi KoHgaixmy inmepecis, HeobOXiOHO eKazamu @pazy: «Aemopu Oexiapyioms, wjo He Malomb
KOHGDIIKMY [HmMepecié CMOCOBHO 0aH020 OOCHIONCEeHHS, 6 MOMY Uuciti QiHancosoeo, 0cooUCMiCHO20
xapakmepy, agmopcmea 4y iHuwo20 xapaKxmepy, wo mie ou enauHymu Ha 00CAI0HCEHHs ma U020 pe3yibmamu,
npedcmasneni 6 oaniti cmammi.» IlyOmikarmis JaHuX Ipo KOHQIIKT IHTEPECIB Y CTATTi € 000B’ I3KOBOIO!

10. ®inancyBauHs. Brazamu ddcepena ginancysanus. B pasi, akuo ¢inancysanns 6iocymue, HeoOXioHo
sasHayumu. «/Jocniodcenns npoeoousocs e3 PiHaHco6oi NiIOMPUMKU. »

11. Moasika. ABTOpY MOXKYTb ITOJIIKYBAaTH 32 CIIPUSTHHS Y ITiITOTOBII, HAIMMCaHHI Ta/a00 myOmiKarii cTaTTi.
MosyTb OyTH 3a3Ha4eHi JKepesa MiATPUMKH, BKITIOYal0uX CIIOHCOPCTBO.

12. OdopmireHHs1 MaJIIOHKIB / Tadaub. HaBogsaThCS B TEKCTI cTaTTi, 03 OOTIKAHHS; IMOCHIAHHS Ha
TaOJIMLI Ta MAJIIOHKH HABOJSTHCS TAKOXK y TEKCTi cTarTi (Tadm. 1, puc. 1); Bci pucyHkH noBuHHI OyTH y hopmari
JPG ( 3 po3ninbHOrO 3natHicTIO 300dpi); y Tabiuil He MOBUHHO OyTH MOPOXKHIX KIITHHOK 0(OPMIICHI 3TiTHO
3 umoramu JIAKy Ykpaiau i po3MillieHi 1o TeKCTY.

13. Jliteparypa. Jliteparypy minnucyemo cioBoMm References. Criicok BUKOPUCTAHOT JIiTEpaTypH B CTATTI
HeoOXiqHO OoGOpPMHUTH BIAMOBIAHO A0 CcTHI0 1nuTyBaHHA APA — American Psychological Association.
PoGorw, siki B opurinami omyOIikoBaH1 KUPHIHLIEIO, TIOBUHHI OyTH TpaHCIiTEpOBaHi JaTHHULEIO. /{0 KoykHOTO
TPAHCITITEPOBAHOTO JKepea Y KBaJIPaTHUX AYXKKaxX TOMAETHCS MEpPEeKIIaj] aHTIIHCHKOI0 MOBOIO HAHOUIBII
3HaYymHX (pparmeHTiB OibmiorpadivyHoro onucy (Ha3Ba MaTepiaty, Ha3Ba IepioAMYHOTO BHIAHHS, HOPMATUBHO-
IIPaBOBOTO JpKepesa Toio). Hanpukinii 6i0miorpagpiyHOro onmucy KOXHOIO JDKepelia y KBaJpaTHUX JyXKKax
3a3HaYa€THCSI MOBA, SIKOF0 BOHO BUAaHO — [in Ukrainian].

OO00B’A3K0BO y KiHIII KOKHOTO JliTeparypHoro pkepena Bkazatn DOI! KinbkicTh miTepaTypHUX aKepen He
[IOBUHHA [I€PEBUILLYBaTH 25

[lepenaua ykpaiHChKHX JiTep MOBHMHHA 3ilicHIOBaTHCs 3rinHO 3 IlocraHoBoro KaGinery miHicTpi
VYikpainu NS5 Big 27 ciuas 2010 poky «IIpo BmopsiakyBaHHsI TpaHcIiTepalii yKpaiHCBKOTO amndaiTy
JIATUHULEION. Pexomendyemo guxopucmosysamu nyonikayii' y JcypHanax, wo iH0eKcyromocs y MidCHAPOOHUX

Vol.2 Number 1(5) 2026 51



International Medical Herald ISSN 3083-6336 (Online)

HaykomempuyHux 6aszax, 0o npukiaoy, Scopus, Web of Science ma onybnikosani ne nizniwuie, Hidic 3a OCMAaHHI
3-5 pokis).

Ipumimka: 1. ByKBOCHIONYyUEHHS «3I» BIATBOPIOETHCS JATHHULECIO SIK «zgh» (Hampukiaa, 3ropaHu-
Zghorany) Ha BigMiHy Bif] «zh» - BIINOBIIHUKA YKPATHCHKOI JTITEPATYPH «XK».

2. M’sxuii 3HaK i arocTpod He BiITBOPIOIOTHCS.

3. Tpancniteparist mpi3BuI] Ta iMEH 0ci0 1 reorpadiyHUX Ha3B 3IMCHIOETHCS IUISIXOM BiITBOPEHHS
KOKHOT JIITEPH JIATHHEIIEIO.

Penaxuis Harosomye, 1o OCHOBHUM JIKEPETIOM HayKoBO1 iH(opMallii € HayKoBa CTATTs 32 OCTAHHI I’ ATHh
pokiB!

3a0opoHa BHKOPHCTAaHHsS HAyKOBHX Hpalb KpaiHU-OKyHaHTa. 3a00pOHSETHCS LMTYBAaHHS B TEKCTI Ta
BHECEHH JI0 0i0miorpadiyHuX CIUCKIB THX JHKEPET, sIKi Oy OIIiKoBaH1 pOCIHCHKOI0 MOBOIO B Oy/Ib-sIKiii KpaiHi,
a TaKoX JDKEpeT IHITUME MOBaMH, SKIIO BOHU OMYOJIiKOBaHI Ha TePHUTOpii pocii Ta bimopyci.

14. BinomocTi mpo aBTOpiB MogaBaTu 060B’A3K0BO (0KpeMUM (paiijioM) YKPaTHCHKOIO Ta aHTJIIHCHKOIO
MOBaMHU:
- [LLb. (moBHicTIO)
- [locana, 3Barns1, miciie podotr, ORCID ID (https://orcid.org/register)
- KonrakTHuit Tenedon ta agpeca enekTpoHHOI nomTu (000B’I3K0BO)
st 3°sicyBaHHS OyIb-sIKUX TTUTaHb IIOA0 MyOTiKaIlii cTaTTi aBTOp (aBTOpH) MOXKYTh 3BEPTATHCS 32 aIpecoro:
info@imh.com.ua

i npaBuJIa cKJ1a/ieHi Ha OCHOBI «CIMHUX BUMOT JIO PYKOIIUCIB, 1110 HAJAKOTHCS B 010MEIUUHI )KYPHAIIID

(Uniform Requirements for Manuscripts Submitted to Biomedical Journals), po3pobmennx MiKHApOIHIM
KOMITETOM peAakTopiB MeanyHux xypHaiiB (International Committee of Medical Journal Editors), a Takox 3
ypaxyBanusM BuMor Hakazy Ne 1220 Bix 23.09.2019 («IIpo ony6JaikyBaHHs pe3yJbTaTiB AucepTaliii HAa
3100yTTS HAVKOBHUX CTYIEHIiB IOKTOPA i KAHAMAATA HAYK») 1 BUMOI 10 BUJaHb, BKIoYeHuX y «llepemik
HayKOBHX (axoBUX BHJaHb YKpaiHuy», 3rimHo 3 Hakazom Ne 56 Bix 19.01.2026 p. MinicrepcTBa ocBiTH i
HAVKH YKDAaiHW.

Bci crarTi pekoMeH10BaHO 110 MmyOmiKailii Ha 3acilaHHI PeJaKIiiHOT KOJIeTii Mmicis pelleH3yBaHHI,
KOMII I0TepHHi HaOip 1 BepcTKa
penaxuii )xypuany «International Medical Herald».
[Mingnucano no Bunanus [Iporokon NelQ Bix 27.03.2026 p.
76018, M. IBano — ®pankiBcbk, Byi. LlleBuenka 91/2
LinkoBuTe a00 YaCTKOBE PO3ZMHOKEHHS B Oy/b-sIKM CIIOCiO MarepiaiiB, omyOiKOBaHHUX Y LIbOMY BH/aHHI,
JIOITYCKAETHCS JIUIIE 3
IMMCHMOBOTO JIO3BOJTY PEAKIIii.
BinmoBiganeHICTh 32 3MICT PeKJIAMHUX MaTepialliB HeCe PeKJIaMO/IaBellb.
BiamnoBiganeHICTh 3a 3MICT CTATTi HECYTh aBTOPU CTATTI.
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