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Anoramisa. [liabetnuynuii gucrtpec y BHYyTpimHbo-niepeminiennx oci6 (BIIO) 306inbiiye pusuk
KapaiaapbHOoi aBTOHOMHOI Heipomatii (KAH). Mera poGotu: mpoBecTH aHaji3 0coOJMBOCTEH
KOpOTKOYacHO1 BapiabensHOCTI cepueBoro putMmy (BCP) y BIIO, xBopux Ha mykposuii niader (L/]) 2-ro
tuny. O6ctexxkeno 16 3mopoBux ocibd (1-ma rpymna, KOHTpPOJb), nauieHTiB 3 LIJ] 2-ro Tumy i cyOKIiHIYHOO
KAH (m. JIsBiB, 2-Ta, n = 16) 1 BIIO, xBopi na LIJI 2-ro tuny 13 cyokniniudoro KAH (3-1, n = 16).
Cybxniniuny KAH pgiarHocTyBanu 3riJHO pe3ynbTaTiB TECTIB  KapJlOBacKyJISIpHUX pe(IeKciB,
onutyBanbHUKa “Kommno3uTHa ouiHka BereratuBHux cumntomiB 317 (COMPASS 31) 1 kopoTkouyacHOi
BCP (tpuBanictio 5 xB). Bcranosneno, mo y mamientiB 13 I[J[ 2-ro tumy Ta cyoxminiunoro KAH
CIIOCTEpIraeThCsl 3HAUyIIe MiJIBULIEHHA 4acToTH cepueBux ckopodeHb (HCC); nocToBipHE 3HUKEHHS
cepenHboi TpuBanocTi iHTepBaniB R-R (MRR); % nocnigoaux NN iHTepBasiB, Pi3HHIS MK SKAMH
nepeuirye 50 mc (PNN50%); BucokouacToTHOro Komronenta kapaioputmy (HF) i HopMoBaHOi oquHUMIT
CHEKTpY BHCOKOYacTOTHOro kommnoHeHTa (HFnorm). ¥ BIIO i3 LI/l 2-ro Tumy ta cyokmiHiunoro KAH
cnocrepiraerbest nopanpiue 3Hauymie 30utbmieHHs YCC; 3HmkenHs mRR; kBaapaTHOro KopeHs 13
CepelmHiX KBaapaTiB pi3HMIL BenuuuH mociigoBHux mnap iHtepBaniB NN (RMSSD); pNN50%;
HHU3bKOYACTOTHOTO KoMmmoHeHTa kKapaioputmy (LF); HF; %HF B 3aransaomy crektpi BCP, a Takox
3pOCTaHHsI HOPMOBAHOI oauHULI crnekTpy LF; % nyxe HHM3bKOYAaCTOTHOrO KOMIIOHEHTA KapllOpUTMY.
Otxe, y BIIO i3 II/I 2-ro tuny Ta cyOkniniunoro KAH 3a¢ikcoBaHO 3HM)KEHHS 3arajbHOI MOTYKHOCTI
BCP, a Takoxx MOMITHE IOMIHYBaHHS CHUMIIATUYHOTO KOMIOHEHTa. Lle CBIqUUTH NMpO aKTHBI3alliio
aJlanTalliifHUX peakiliii opraHi3aMy y BiAINOBiAb Ha CTpecoBi cuTyarii. BUKOpUCTaHHS KOPOTKOYAaCHOTO
ananizy BCP mMoxxe OyTH sSIK eKOHOMIYHO BUT1THUM, TaK 1 HAYKOBO OOTPYHTOBaHHUM II1IX0JIOM JUIsl pAaHHBOT
niarHocTuku cyokmiHigHoi KAH y mamienTis i3 IIJ] 2-ro Tumy, 30kpema BIIO.

KurouoBi ciioBa: BHYTpIIIHBO MEpeMillleHI OCO0M, LYKpOBHM niaber 2-ro TuIly, KapilajJbHa
aBTOHOMHA Helpomnarisi, KOpOTKOYacHa BapiabeIbHICTh CEPLIEBOTO PUTMY
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CHAPTER 1. BIOLOGICAL SAFETY AND PUBLIC HEALTH IN WARTIME

Abstract. Diabetic distress in internally displaced individuals (IDPs) increases the risk of cardiac
autonomic neuropathy (CAN). The aim of the study was to analyze the features of short-term heart rate
variability (HRV) in IDPs with type 2 diabetes mellitus (T2DM). We examined 16 healthy subjects (group
1, control), patients with T2DM and subclinical CAN (Lviv, 2nd, n = 16), and IDPs with T2DM and
subclinical CAN (3rd, n = 16). Subclinical CAN was diagnosed according to the results of cardiovascular
reflex tests, the Composite Assessment of Autonomic Symptoms 31 (COMPASS 31) questionnaire, and
short-term HRV (STHRYV, 5 min duration). It was found that in patients with T2DM and subclinical CAN,
there is a significant increase in heart rate (HR), a significant decrease in the average duration of R-R
intervals (MRR), a % of consecutive NN intervals, the difference between which exceeds 50 ms (pNN50%),
a high-frequency component of the cardiac rhythm (HF), and a normalized unit of the spectrum of the HF
component (HFnorm). In IDPs with T2DM and subclinical CAN, there is a further significant increase in
HR; decrease in mRR; square root of the mean squared differences in the values of consecutive pairs of NN
intervals (RMSSD); pNN50%; low-frequency component of the cardiac rhythm (LF); HF; %HF in the total
HRV spectrum, as well as an increase in the normalized spectral unit LF; % very LF component of the
cardiac rhythm. Thus, in IDPs with T2DM and subclinical CAN, a decrease in the total HRV power was
recorded, as well as a marked dominance of the sympathetic component. This indicates the activation of
the body's adaptive reactions in response to stressful situations. The use of STHRYV analysis can be both a
cost-effective and scientifically sound approach for the early diagnosis of subclinical CAN in patients with
T2DM, including IDPs.

Key words: internally displaced persons, type 2 diabetes mellitus, cardiac autonomic neuropathy,
short-term heart rate variability

BCTYII

Hucoynkiis  BereratuBHOi  HepBoBoi cuctremud (BHC) moenHyeTbcss 3 YHMCICHHUMH
naTo(i310JI0TTYHUMH CTaHAMH 1 3aXBOPIOBAHHSAMH, 30KpeMa apTepialbHOIO T1EePTEH31€10, META0OIIYHUM
CHHJIPOMOM, MOPYIICHHSIM TOJISPAHTHOCTI 10 rtoko3u/mykpouM miadetom (II1) 2-ro tumy, po3BUTKOM
KapianpHOi aBToHOMHOT HetipomnaTii (KAH)*%4, KAH Bu3HauaeThes K IOpPYIIEHHS CEPIIEBO-CYAMHHOTO
BETreTaTHBHOTO KOHTPOMO B 0ci6 3 I|J] micis BuxmouenHs inmmx npuuna’®. Bpaxkaerscsa, mo KAH
IIOB’s13aHa 3 BUHMKHEHHSAM fia0eTy, aje BereTaTuBHA AMC(YHKIIS MOLIMpEeHa BXKe B MpeaiabeTHUYHOMY
cTaHi Ta nporpecye miz yac Maidectroro 1IJ] 2-ro tuny*!?. Pe3ynbTaTi HEMOAABHBOIO CHCTEMATHYHOTO
OrIsAMy CBimuath, mo nommupenicts KAH xommuBaetses Bix 9 % 10 39 % cepen moneit 3 npeniabeTom*,
KAH npu LI/ 2-ro Tvny BBa)Xa€eTbcs HE3aNEKHUM YMHHUKOM PU3UKY CMEPTHOCTI BiJl CEPLIEBO-CYTMHHHUX
3axBOpIOBaHp (CC3)0Oumokal Heroumnk cepumkn we mainen414 Konin 1oro, moBimoMmserses, Mo miaGeTHUHMIA

IUcTpec y BHyTpimHbo-niepeminieHux ocio (BI1O) 36inbmrye puzuk KAH.

410y Spallone, ‘Update on the Impact, Diagnosis and Management of Cardiovascular Autonomic Neuropathy in Diabetes: What Is Defined,
What Is New, and What Is Unmet’ (2019) 42(1) Diabetes & Metabolism Journal 3.

411y Serhiyenko and A Serhiyenko, ‘Diabetic Cardiac Autonomic Neuropathy’ in JR Rodriguez-Saldana (ed), The Diabetes Textbook:
Clinical Principles, Patient Management and Public Health Issues (2nd edn, Springer 2023) 939.

412 C Coopmans et al, ‘Both Prediabetes and Type 2 Diabetes Are Associated With Lower Heart Rate Variability: The Maastricht Study’
(2020) 43(5) Diabetes Care 1126.

413 A Eleftheriadou et al, “The Prevalence of Cardiac Autonomic Neuropathy in Prediabetes: A Systematic Review’ (2022) 64(2)
Diabetologia 288.

44D Ziegler et al, ‘The Role of Biofactors in Diabetic Microvascular Complications’ (2022) 18(4) Current Diabetes Reviews
€250821195830.
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BpaxoBytoun BruimB KAH Ha sxictb xutts mauientiB i3 L/l 2-ro Tumy, iCHyl04i Ha CbOTOJHI
pexoMeH/alii MpPOHOHYIOTh MPOBOJAUTH IIONIYK BEreTATMBHMX CHMITOMIB y Oyab-skoro mamienTta*l®.
Opnnak Tonorpacgiyne posramyBanHs BHC He gae 3moru npoBectu npsime 1i (i3ionoriyHe TecTyBaHHS, i

OTXe, HeOOXiTHO BUKOPHCTOBYBATH HENPSIMi BUMipIoBaHHA S,

“omotuit” cranmapt y aiarHoctuii KAH 06a3yeThcs Ha pe3yiabTaTax TECTIB KapAiOBaCKYIISPHHUX
pednekciB (cardiovascular autonomic reflex tests, CART’s). Onnak, CART’s moTpeOyroTh crieiiaJibHOro
o0JiaTHaHHS, BOJIOJIHHS METOAMKAMH Ta OUIBIIOI CIIBHOpaIll 3 MAIliEHTOM; MOXYTh OyTH HEAOCTAaTHHO
YYTIMBUMH, MO0 BUABUTH “‘CyOKIiHiuHI” mopymienHs ¢yHKiioHaabHoro crany BHC*Y. 3okpema, y
namienTiB 3 LI 2-ro tuny i3 cyoxminiuHoro KAH Hepigko AiarHOCTYeThCs MPUTHIYEHHS BapiaOenbHOCTI
cepuesoro putmy (BCP), sike, 0/1HAK, 4aCTO 3aJMITACThCSA HEBUABIEHNM 3a gornomororo CART s*8,

24-ron xontepiBebkuii 3amuc EKI € “3omotum” cTranmapToM y crpaTudikaiii pu3uKy HaIli€eHTiB i3
rOCTpUM KOpPOHAapHHM cuHApoMoM, piabermuynoro KAH tomo?®. BCP wmoxe cuyrysaTu
TpaHCIiarHOCTUYHUM GiomapkepoM pu3uky CC3 Ta KoTHITHBHO-eMomiitHoi ominku*?°, OmHak 3pocna
notpeba B OTpUMaHHI pe3ynbTariB BuMiptoBaHb BCP 3 BuUKOpHUCTaHHSM KOPOTKOCTPOKOBHUX YaCOBHX
pamok (TpuBarnictio 5 xB)*?l. Ile 3ymMoBIEHe HEOOXiJHICTIO CKOPOTHTH Yac i BUTPATH HA BHIiICHHS Ta
anamiz iugekcis BPC. Kpim Toro, 24-rox XonTepiBChKHI 3amUC HECYMICHUN 3 JMHAMIKOIO JESKHX
¢izionoriyHUX MexaHi3MiB, fAKi TOTpPiOHO 3apeecTpyBaTd (HAMpUKIAN, CTPUOKH KOTHITHBHOTO
HaBaHTAKCHHS ) Tomo*?%423,

TakuM 9MHOM, METOXO POOOTH OYII0 TPOBECTH aHAJII3 0COOJIMBOCTEH KOPOTKOYACHOT BapiaOeIbHOCTI

CEepIEBOr0 PUTMY y BHYTPIIIHBO MEepeMilieHnx ocibd, xBopux Ha L[1J] 2-ro tumy.
MATEPIAJIN 1 METOAA

Ile minoTHe oOcepBaliiiHe JOCTIKEHHS, 3 BAKOPUCTAHHIM [OPIBHSJIBHOTO NEPEXPECHOT0 TU3aliHy,
31ilicHeHo Ha Kadenpi eHaoKkpuHomorii JIbBIBCHKOro HaI[iOHATFHOTO MEIUYHOTO YHIBEpCUTETY iM. [lanunna
["anuupKoro, M0 po3TaloBaHa Ha 0a3i MOMIKIIHIYHOTO BimaiieHHsA il “Llenmp enOoKkpuronioeiuHo2o
3nopoB’s” KHII JIOP Jlesiscbkoco obnacnozo kainiuno2o IIaTHOCTUYHOTO yenmpy 3 NOTPUMAHHIM
€TUYHUX HOPM Ta MPUHIKIIB [ enbCcinchKoi Aekaparii BcecBiTHROI MEAMYHOI acorialiii, meperisHyToi B
2013 porri, mpo TPOBEACHHS HAYKOBUX MEIUYHUX JTOCTIIKEHb 3@ YUaCTIO JIFOIMHH.

OO6cTeReHO TpU TPYIH, 3 HUX 16 nmpakTuyHO 310poBUX 0ci6 (1-1m1a, KoHTposk), namienTu 3 [J] 2-ro Tumy
13 cyOkmiHiuHOr0 KAH, siki moctiitHo npokuBaroTh y M. JIbBOBI Ta oOnacTi (2-ra, n = 16) 1 xBopi Ha L/] 2-ro
tuny 13 cyOkmiHiuHO0 KAH, sixi orpumanu craryc BIIO micns moyatky HoBHOMAcIITaOHOro BTOpraeHHs PO

(3-a rpyna, n = 16). BiK, crarb, TpuBanicts L/ 2-ro tumy, nokasuuku IMT 1 HbAlc B obcTexkenux rpynax

415 S Williams et al, ‘Cardiac Autonomic Neuropathy in Type 1 and 2 Diabetes: Epidemiology, Pathophysiology, and Management® (2022)
44(10) Clinical Therapeutics 1394.

416 \VA Serhiyenko et al, Diabetic Distress: The Main Etiopathogenetic Factors and Psychometric Methods of Diagnosis (Liha-Pres 2025).
417 JD Solanki, ‘A Comparative Cross-Sectional Study of Cardiac Autonomic Status by Five Minute Heart Rate Variability among Type 2
Diabetics, Hypertensives and Normotensive-Nondiabetics’ (2023) 64(3) Nigerian Medical Journal 373.

418 M Phurpa and S Ferdousi, ‘Short-term Heart Rate Variability: A Technique to Detect Subclinical Cardiac Autonomic Neuropathy in Type
2 Diabetes Mellitus’ (2021) 30(2) Mymensingh Medical Journal 447.

419 VA Serhiyenko, LM Serhiyenko and AA Serhiyenko, ‘Features of Circadian Rhythms of Heart Rate Variability, Arterial Stiffness and
Outpatient Monitoring of Blood Pressure in Diabetes Mellitus: Data, Mechanisms and Consequences’ in RP Sinha (ed), Circadian Rhythms
and Their Importance (Nova Science Publishers 2022) 279.

420 T Tomasi et al, ‘Heart Rate Variability: Evaluating a Potential Biomarker of Anxiety Disorders’ (2024) 61(2) Psychophysiology e14481.
421 JE Ortiz-Guzman et al, ‘Short-Term Heart Rate Variability in Metabolic Syndrome: A Systematic Review and Meta-Analysis’ (2023)
12(18) Journal of Clinical Medicine 6051.

4223 Sammito et al, ‘Guideline for the Application of Heart Rate and Heart Rate Variability in Occupational Medicine and Occupational
Health Science’ (2024) 19(1) Journal of Occupational Medicine and Toxicology 15.

423 C Besson et al, ‘Assessing the Clinical Reliability of Short-Term Heart Rate Variability: Insights from Controlled Dual-Environment and
Dual-Position Measurements’ (2025) 15 Scientific Reports 5611.
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CTaTHCTUYHO 3Hauyle He Biapi3Hsmch (p > 0,05). V mamientiB 3 1J] 2-ro Tumy He BUSIBICHO KIIHIYHUX
cumnromiB KAH (oprocTarn4Hoi rinoTeHsii, HenmepeHoCuMOoCT! (hi3UYHUX HaBaHTaKEHb TOIIIO).

BereratuBny ¢yHkiito BuMmiproBaiim 3a gonomororo CART’s, a came, 3MiHHM 4YacTOTH CEpIIEBUX
ckopouenb (UCC) mig yac rmubokoro BAMXY, criBBigHomeHHs 30:15 1 mpobu BangscanbBu, OpTOCTaTHYHOI
npodu (CART’s) Ta koporkouacroi BPC. Ominka CART’s Oyna oTrpumana i3 cymu OajiB, HaJaHHX
koxkaoMy CART #1°, Cy6kniniuny KAH fiarHOCTYBau 3riJHO pe3ylbTaTiB, OTPUMAHHUX MPU HPOBEACHH]
CART’s i COMPASS 31%244%,

Jliss  BW3HAYEHHS BaliJHOCTI Ta JdiarHOCTUYHOI edekTuBHOCTI KopoTkowacHoi BCP sk
CKPHHIHTOBOTO 1HCTpYMEHTY ajisi BusiBieHHs1 cyOkimiHiuHoi KAH y mamientiB i3 LIJ] 2-ro Tumy Oyo
NPOBEICHO JCTAIBHUN  aHali3 OTPUMAHUX  PE3YyNIbTaTiB. AHAII3YBAIM TOPYIICHHS  PUTMY
ta mposigHocti, mokasuuku YCC, cepeanpoi TpuBamocti inTepBamiB R-R (median RR interval,
MRR), craHgapTHOro BIIXWJCHHS BeaWunH HopMmainbHMx iHTepBamiB  R-R (NN) (standard
deviation of NN intervals within the measurement area, SDNN), kBagpaTHOro KOpEHs i3 CEpeaHix
KBaJIpaTiB pI3HHIL BeMW4YMH mnocuigoBHux mnap iHTepBaiaie NN (root mean square of successive
differences between adjacent NN intervals, RMSSD), Bincotka mnociimoBaux NN iHTepBaliB,
pisuuns Mk skumu nepeumrye 50 mc (percentage of consecutive NN intervals that deviate
from one another by more than 50 ms, pNN 50); xoeoimienta Bapiamii (coefficient of
variation, CV); tpuanrymspuoro ingekca (triangular index, HRVTI); 3aranpHOi MOTYXHOCTI
(total power, TP); nyke HHU3BbKOYACTOTHOIO KOMIIOHEHTa Kapmioputmy (very low frequency
power, VLF); Hu3pKOYaCTOTHOTO KoMIMoOHeHTa Kapaioputmy (low frequency power, LF);
BHCOKOYACcTOTHOrO  KommoHenta kapmioputmy (high  frequency power, HF); HopmoBanoi
OJMHHUIII  CHEKTPY HHU3bKOYaCTOTHOrO KommoHeHTa Kapaioputmy (low frequency normalised
unit, Lf norm); HOpMOBaHOI OJIMHHMIII CIIEKTpa BHCOKOYACTOTHOTO KOMIIOHCHTY KapIiOpUTMY
(high frequency normalized unit, Hf norm); cmisBignomennss LF mo HF (quotient of the spectrum
in LF and the spectrum in HF, LF/HF); Biazcotka VLF B 3arampHomy cmektpi BCP (percentage
of VLF in the total spectrum; VLF%); Bimcorka LF B 3arampHoMy croektpi BCP (percentage
of LF in the total spectrum, LF%) i Bincotka HF B 3aransnomy criektpi BCP (percentage of HF in the total
spectrum, HF%). Tpusanicts yacy 3amucy EKT cranopuia 5 xp*%°,

Pesynbprati AocHiKeHb OINMpalbOBYBaJdM METOAOM BapialliiiHoi craTUCTUKH. [[ns MopiBHSHHS
cepenHix aOCONIOTHUX BEJIMYMH BHKOPUCTOBYBAIM TMapamMeTpuuHuil kputepid CrbrofeHTa 1
HenapameTpuanuii kputepiit Wilcoxon (MicroCal Origin v. 8,0). OTpuMaHi MOKa3HUKU HaBEICH1 y BUTJIAI
cepeHiX apu(PMEeTHUYHUX 3HAYEHb 13 cepelHIM KBaapathuyHuUM BiaxwieHHsM (M + SD). IlopiBHsSHHS
OTPUMAaHUX JIAaHHUX y TPYIax MPOBOIIIH 32 JONOMOTOI0 HEMapaMeTPUIHOTO KpuTepiro ManHa-YiTHi, s
iX ommcy BUKOpHCTOBYBanM MeniaHy (Me) Ta iHTepkBapTHibHHN po3max (Q25-Q75). IIporpamue
3abesneuenns - TIBCO Software Inc. (v. 14.0.0.15).

424 F Shaffer and JP Ginsberg, ‘An Overview of Heart Rate Variability Metrics and Norms* (2017) 5 Frontiers in Public Health 258.

425 A Plaza-Florido, J Sacha and JMA Alcantara, ‘Short-Term Heart Rate Variability in Resting Conditions: Methodological Considerations’
(2021) 79(7-8) Kardiologia Polska 745.

426 J Chen et al, ‘Diagnostic Performance Analysis for Diabetic Cardiovascular Autonomic Neuropathy Based on Short-Term Heart Rate
Variability using Bayesian Methods: Preliminary Analysis’ (2025) 7 Diabetology & Metabolic Syndrome e14481.
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PE3YJbTATH

B tabmummni 1 npencrasieno oco6nuBocti napamerpiB kopotkoyacHoi BPC y xBopux Ha L1J] 2-ro Tumy.

Taoauus 1

[TapameTpu KOPOTKOYACHOT BapiaOeNbHOCTI CEPIIEBOI0 PUTMY y XBOPHX Ha IyKPOBHI fiabeT 2-To TUIy i3
CYOKIJTIHIYHOIO Kap/iaJbHOK aBTOHOMHOIO HEHpPOMaTIe0

IMapamerpu KontpoJab 1 2-ro Tumy BIIO 3 IIJ] 2-ro Tumy | p
1-a rpyna (n=16) 2-a rpyna (n=16) 3-s1 rpyna (n=16)
YCC, ya/xs 66,63 + 14,74 [49,0; | 76,63 + 12,83 [57.0; | 86,19 + 823 [69,0; | p<0,05
113,0] 96,0] 121,0] p1 < 0,001
p2 < 0,05
mRR, mc 933,13 + 161,63 | 80525 + 129,93 | 709,56 + 93,45 [496,0; | p < 0,05
[533,0; 1220,0] [612,0; 1044,0] 871,0] p1 < 0,001
p2< 0,05
SDNN,
MC 48,38 + 15’33 [19’0’ 40’69 + 15,15 [2030’ 37’56 + 13,11 [20,0’ p><00,0055
76,0] 61,0] 57,0] pr==
p2>0,05
RMSSD
» MC 38,13 + 1973 [9,0; | 28,75 + 18,65 [4,0; | 17,56 + 9,06 [5.0; p><060§01
93,0] 75,0] 41,0] pre=
p2<0,05
NN 50, % p<0,05
17,54 14,85 [0; 48,0] | 8,38 7,94 [0; 21,0] | 2,56 + 4,66 [0; 17] p1< 0,001
2 <0,05
CV, y.o. p>0,05
5,44 +225(2,0; 12,0] | 5,81+ 1,68 [3,0;8,0] | 6,06+ 1,95[3,0;9,0] | p1> 0,05
2> 0,05
HRVTI, y.0. _ . p > 0,05
11,63+ 278 [7.0; 1 10,13 %278 16031 g 634326 [5,0; 14,0] | pr> 0,05
16,0] 16,0]
p2>0,05
TP, Mc?
» MC 2453,18 + 139027 | 224194 + 1061,62 | 159031 = 919,33 p><060§5
[369,0; 5753,0] [707,0; 4017,0] [446,0; 2754,0] pr<?®,
p2>0,05
VLF, mc?
» MC 803,44 + 496,83 | 842,5+ 637,83 [126,0; | 740,13 + 55847 p>>060§5
[227,0; 2050,0] 2101,0] [114,0; 1849,0] p1>"%,
p2> 0,05
LF, mc?
Me 968,31 + 868,32 | 1021,94 =+ 59321 | 626,56 + 428,50 p>>060§5
[123,0; 3447,0] [261,0; 2285,0] [156,0; 1358,0] p1>%,
p2< 0,05
HF, mc?
Me 626,63 + 538,82 [19,0; | 327,0 + 214,45 [72,0; | 143,81 + 111,68 [10,0; p<<060§1
1680] 722,0] 363,0] pr==,
p2<0,01
Lf or.
HOTH, HOpM-0A 63.63 + 17.63 [25.0: | 64.60 + 1593 [32.0: | 79.81 + 1425 [540; | P> 009
87,0] 89,0] 96,0] p1 < 0,001
p2 < 0,001
Hf on
RO, HOpM-OA 36,38 + 17,63 [13,0; | 24,75 + 13,85 [4,0; | 20,19 + 1425 [4,0; p<060§1
75,0] 46,0] 46,0] pr="
p2>0,05
LF/HF, y.0
4 2,51 + 1,88 [034;|432 + 433 [1,18;|7,93 + 738 [1,19; §><an§1
6,61 17,5 25,67 Lo
] ] ] pz> 0,05
VLF%, %
0, % 39,19 + 18,53 [13,0; | 31,56 + 16,29 [4.0; | 47,5 + 18,69 [12,0; p>>0(,)0(§'>5
65,0] 58,0] 86,0] P
p2 < 0,05
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IIponoB:xeHHs Tadaumi 1

Ilapamerpu KonTpoas IJI 2-ro Tumy BIIO 3 IIJI 2-ro THmy | p
1-a rpyna (n=16) 2-a rpyna (n=16) 3-s1 rpyna (n=16)
LF%, %
o 37,94 + 12,72 [13,0; | 46,56 + 14,64 [22,0; | 41,88 + 17,81 [11,0; | P >>060§5
60,0] 76,0] 80,0] p1=>Y,
p2> 0,05
HF%, % p>0.05
22,94 + 14,45 [5,0; | 21,88 + 11,79 [5,0; | 10,44 + 8,15 [2,0; p1<0,01
53,0 46,0 26,0 s
] ] ] p2 < 0,001

Ipumirku: p < 0,05 - Biporigna pi3sHnus nopiBHsAHO 3 1-010 i 2-10 rpynamu; pi1 - BiporiaHa
pi3HHISA NOPiBHSIHO 3 1-010 i 3-10 rpynammu; p2 - BiporiiHa pisHMIS NOPiBHAHO 3 2-010 i 3-10 rpynamm.

Pesynbratu mociimpKeHHs BUSBUIIM, 110 Y namieHTiB i3 L[/ 2-To Tumy Ta cyOKIiHIYHOO (POPMOIO
KAH (rpymna 2) cnocrepiraerbes cratuctuuHo 3Hauyie nigsuimenss YCC. OgnouacHo Oynu 3adikcoBani
3MiHHM MOKa3HUKIB KopoTkouacHoi BCP, 30kpema goctoBipHe 3HmkeHHs 3HadueHb RMSSD 1 pNN50%, 1o
CBimuMTH TIpo 3arambHe 3MenmienHs BPC*’. Takox BigsHaueno s3HmkenHs pisuiB HF i HFnorm,
nigsunieHass LFnorm ta 3poctanns cmiBBigHomenus LF/HF. [le cBiquuTh mpo 3MEHIIEHHS aKTUBHOCTI
napacumnatuyHoi komnoHeHTH BHC, mo BuKiIMKae BIAHOCHE IMOCHJIEHHS aKTUBHOCTI CHMIATHYHOI
HepBoBoi cuctemu (CHC) Ta miaBumenns nokasnuka LF/HF (tadauus).

VY BIIO i3 /] 2-ro Tuny Ta cyoxmniniunoto KAH crioctepiraetbcs moaanbiie CTaTUCTUYHO 3HAYYIIE
3011bmeHHss YCC 1 mRR. Ananiz koporkoyacHoi BPC mix 2-10 Ta 3-10 rpynamu nokasas, mo y BIIO 3
LI 2-ro tuny Ta cy6kiiniunoro KAH BinOyBaerbesa nogainelie ictotHe 3HMkeHHs RMSSD, pNN50% i1
HF, a Takox 3pocranHs LFnorm (tadmmusi). Taki 3MiHEM MOXYTh BKa3yBaTH HE JIMINE Ha MOCUIICHY
AKTHBAIIII0 CHMITATHIHUX MEXaH13MiB pEryJIsllii, aje i Ha IMOsABY aJanTalliiHuX peakIlii, 1o GopMyroThCs
y BIIMIOBi/Ib HA CTPECOBI YMOBH B JIaHOT KaTETOpii NAIli€HTIB.

OBI'OBOPEHHA

3menmienHs nokasHukiB LF 1 HF, BusBnene y nanienris i3 LI/] 2-ro tumy i cy6kmiiniunoro KAH, siki
HaOynu crarycy BIIO micns mouyaTky moBHOMacmiTaOHOro BTOprHeHHs P®, Moxke CBITUUTH NpO
ocnalneHHss 6apopedIeKTOPHOrO0 MeXaHi3My Ta 3HM)KEHHS MapacUMIIATHYHOI peryisuii cepreBo-
CYAMHHOI cucteMHu. IMOBIpHO, 3a3HayeHI OCOOJIMBOCTI CHPHSIOTh 3HAYHUM KOJUBAaHHAM Yy
napacuMIIaTUYHIM aKTHBHOCTI, 110 3HAWIUIO B10Opa)KeHHsI y 3MiHI BiicoTKoBoro nokasuuka HF. Sk
BiJIoMO, oka3zHuk VLF% y cnektpanbaomy ananizi BCP BinoOpaxkae akTUBHICTb CUMIATUYHOTO BIAALTY
BHC 1 TicHO kopemntoe 3 piBHEM INCHUXOEMOIINHOTO HAaBAHTAXEHHsS Ta (PYHKIIOHAJILHUM CTaHOM KOpH
ronoBHOro Mo3ky*?8, V mamientis i3 cratycom BI1O, xBopux Ha 1]JI-ro Tumy Ta cy6kniniuaoo KAH, 6yno
3adikcoBaHo migBuiIeHHs YacTku VLF%. Taka 3MiHa € TUTIOBOIO sl CTaHIB iHTEHCHMBHOTO HEPBOBO-
eMoliitHoro HanpyxeHHs. Lle moxe cBimuutu npo tpusany akrupauito CHC, sika cnpuunsse qucbananc
€HEepreTUYHUX 1 MeTaboJIIYHUX MPOIIECIB B OpraHi3Mi, OpiEHTOBAHUX Ha MOOLTI3allil0 3aXUCHUX PECYPCIB.
Takuil cTaH chnpusie TOCHJIEHHIO EHEepPreTMYHOro OOMiHy, akTUBi3alii MeTaOomiyHMX (QYHKUIH Ta
TIOKpaIIeHHI0 KpoBoo6iry*?®. IosigomiseTses, mo Ha paHHIX cTamisx possutky CC3 axtuparis CHC

427N Azulay et al, ‘Reduced Heart Rate Variability is Related to the Number of Metabolic Syndrome Components and Manifest Diabetes in
the Sixth Tromse Study 2007-2008” (2022) 12(1) Scientific Reports 11998.

428 p Castiglioni et al, ‘Heart Rate Variability for the Early Detection of Cardiac Autonomic Dysfunction in Type 1 Diabetes’ (2022) 13
Frontiers in Physiology 937701.

429 HG Kim et al, ‘Stress and Heart Rate Variability: A Meta-Analysis and Review of the Literature’ (2018) 15(3) Psychiatry Investigation
235.
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PO3 I 1. 5I0JIOI'TYHA BE3IIEKA TA I'POMAJ]CEKE 3/]OPOB'Yl B YMOBAX BOCHHOI' O YACY

PO3TISIIAETCA K KOMIICHCATOPHUM MEXaHI3M OpraHi3My, sIKMi BiAirpae KJIIOUOBY POJIb y MiATPUMAaHHI
BereTaTuBHOro Gamancy*’.

VY pesynbraTi 1OCHiKEHHS BUABICHO 3HMKEeHHS BPC Ta akTMBHOCTI mapacuMnaTHYHOi HEPBOBOI
CUCTEMH, IO BIAMOBIJIAE 3a ii peryssiliio, a TAKOXK MMiABUILEHHS YyTIUBOCTI puT™My cepist 10 BruiuBy CHC.
BusiBieni 3minu, 3adgikcoBaHi y MaieHTiB 000X IpyI, BKa3ylOTh Ha paHHE MOPYIICHHS MapacUMIIaTHIHO1
perymsIii cepreBoi AiSUTBHOCTI, 10 € OJHIEI0 3 mepmux o3Hak po3BUTKy KAH mpu LJ] 2-ro Tumy.

Cnermudiune npornoctuyHe 3HadeHHs 3MiH UCC y KOHTEKCTI PO3BHTKY JACTPECHUBHUX CTaHIB
CTAaHOBHTH KJIFOUOBMi1 aCHeKT CyJacHHX JOCHiKeHs 432, [IpocreKTHBHI HayKoBi pOOOTH BKA3ylOTh HA
Te, Mo mnepBuHHE 3HWKEeHHA BCP Moxe BHCTymatu SK MOTCHUIHHMNA (DakTOp pU3MKY BUHHKHEHHS
nenpecuBHux cTanip**%%*, BinmopinHi mOCHiIKEHHS MOXYTh CTaTH BaXI/IMBMM IHCTPYMEHTOM JUIs
inentudikamnii 6iomapkepis CC3 y mroge, fKi € Bpa3IMBUMHU JI0 MOTCHLIHHOTO ICHUXOEMOIIITHOTO

TPaBMAaTU4IHOTI'O BHHI/IBy435.

[le cTBOpIOE MOXIMBOCTI Ui PO3POOKM I1HHOBAIIMHMX cTpaTerii
podITaKTUKK Ta TMEPCIEKTUBHUX MIAXOAIB J0 TCUXOXPOHOOIOJOTIYHOTO JIIKYBaHHS, OPIEHTOBAHUX Ha
BIIO, nauienTiB i3 migBumeHnM piBHeM pu3uKy”*,

OyHKIIIOHATbHE PO3YMIHHS B3aEMO3B’SI3KY MI3K MO3KOM 1 cepIieM MOTpeOdye CyTTEBOTO MOKPAIICHHS
3a JOTIOMOTOK) JIOKJIHIYHUX 1 MPOCHEKTHMBHUX KIIHIYHUX JOCHIDKEHb. 30KpeMa, 3ajIUIIa€ThCs
HEIOCTaTHRO 3'SICOBAHOI0 pOJIb OKPEMHUX JUISHOK MO3KY, SKi OepyTb yd4acTh y UEHTpalbHIl
HeHpOBEreTaTHBHIM MUCPery/aLii y BiAmOBiap Ha cremmdiuni cTpecopu Ta cTpecoBi pozmamu*s’#3%,
[Nonmanpie BUBYEHHS 010JIOTIYHNX YHHHHKIB, IO BIUTMBAIOTH HA PEAKIIiI0 HA CTPEC, € KPUTHYHO BaYKIIMBUM
JIUIE BCTAHOBJICHHS 3B’SI3KIB MIXK KOTHITUBHUMHM, EMOLIIHMHHUMHM, IICUXOCOIL[IaJbHHUMH H €KOJOTTYHHMU
aCIeKTaMU CTPECY, a TAKOXK 1HAUBIAYaTbHUMH BIIMIHHOCTSIMH Y TIepe0iry 3aXBOpPIOBaHb.

OCKiTBKM MEXaHI3MHU €MOI[IHHOro 30y/KEHHS Ta aKTHBallli 3HAYHOI MIpPOK0 CIIBMANAlOTh 13
[EHTPaJIbHOIO BereTaTuBHOIO Mepexkeo, BCP moxe cratu yHiBepcadbHUM OiOMapKepoM YyTIHUBOCTI
CTpecoBOi CHCTEMH, Bpa3jIMBOCTI Ta IHAUBIAyadbHOro pusuky. lle BimkpuBae MOXIUBICTH ii OLIBII
ITIPOKOTO 3aCTOCYBAHHA K y HAYKOBHX JIOCTIIKEHHAX, TAK i B KiiHiuHii mpakTui*3® 440,

AHauni3 pe3ynbrariB KopoTkoyacHoi BCP BigkpuBae nepcrnekTuBH Ui OLIHKH CEpLeBO-CYIUHHOTO
3/10pOB'sl MallI€HTIB 1 PEryIlOBaHHs HeWpokapaianbHoi QyHkuii. OnHaK peanizamis LbOro MOTEHIIaNy B
MPAKTUYHOMY TIOKPAICHHI CTaHy CepIeBO-CYJAMHHOI CHCTEMH BHUMAra€ TPOBEACHHS JIOJaTKOBUX

430 P Valensi, ‘Autonomic Nervous System Activity Changes in Patients with Hypertension and Overweight: Role and Therapeutic
Implications’ (2021) 20(1) Cardiovascular Diabetology 170.

4L F Ge et al, ‘Posttraumatic Stress Disorder and Alterations in Resting Heart Rate Variability: A Systematic Review and Meta-Analysis’
(2020) 17(1) Psychiatry Investigation 9.

432 B Li et al, ‘Abnormal Circadian Rhythm of Heart Rate Variability and Their Association With Symptoms in Patients With Major
Depressive Disorder’ (2024) 362 Journal of Affective Disorders 14.

433 T Moretta and S Messerotti Benvenuti, ‘Early Indicators of Vulnerability to Depression: The Role of Rumination and Heart Rate
Variability’ (2022) 312 Journal of Affective Disorders 217.

434 B Im et al, ‘Utilizing Real-Time Heart Rate Variability during Psychological Intervention Program for Complex Post-Traumatic Stress
Disorder: A Case Study’ (2024) 14(1) Applied Sciences 4.

435 A Serhiyenko et al, ‘Post-Traumatic Stress Disorder, Insomnia, Heart Rate Variability and Metabolic Syndrome (Narrative Review)’
(2024) 73(1) Proceedings of the Shevchenko Scientific Society. Medical Sciences 1.

436 GI Al Jowf et al, “To Predict, Prevent, and Manage Post-Traumatic Stress Disorder (PTSD): A Review of Pathophysiology, Treatment,
and Biomarkers’ (2023) 24(6) International Journal of Molecular Sciences 5238.

437V Vaccarino et al, ‘Brain-Heart Connections in Stress and Cardiovascular Disease: Implications for the Cardiac Patient’ (2021) 328
Atherosclerosis 74.

438 MC Barthel et al, ‘Habituation of the Biological Response to Repeated Psychosocial Stress: A Systematic Review and Meta-Analysis’
(2025) 169 Neuroscience & Biobehavioral Reviews 105996.

439 A Agorastos et al, ‘Heart Rate Variability as a Translational Dynamic Biomarker of Altered Autonomic Function in Health and
Psychiatric Disease’ (2021) 11(6) Biomedicines 1591.

440 M Siepmann et al, ‘Heart Rate Variability: A Measure of Cardiovascular Health and Possible Therapeutic Target in Dysautonomic Mental
and Neurological Disorders’ (2022) 47(4) Applied Psychophysiology and Biofeedback 273.
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MacIITaOHUX PaHIOMI30BaHUX KOHTPOJBOBAHUX IOCIIIKEHb, a TAKOXX PETEIHHOIO aHaNli3y peaJbHHUX
naaux*041 Ile meobximno mna 3°scyBamus, uu 31aTHA Moxyismis BCP umuisxom BTpydaHs, 30Kpema
METO1aMH 010JI0T1YHOTO 3BOPOTHOTO 3B’ A3KY, 3a0€3MEUNTH CYTTEBE MMOKPAIICHHS CTaHY CEPLIEBO-CYTUHHOT
cucremu y BIIO 13 LI/l 2-ro tumy. SIK BUIA€ThCS, 1€ CTAaHE OJIHUM 13 KIFOUYOBHUX HAIPSMKIB MaOyTHIX
JIOCJTIJDKEHB, TIPUCBSIUEHUX ocoOmuBocTsM BCP.

Orxe, koporkoyacHa BCP Moke BuUCTymatm SK TpaHCHIarHOCTUYHHEN OioMapKep CepIeBo-
CYIMHHOTO PH3HKY T4 iHCTPYMEHT /ISl OL[iHKH KOTHITHBHO-eMOIIiifHOr0 cTany**2. 3aB/1sK1 CBOIM MOBHICTIO
TPaHCIALIHHUM BIACTHBOCTSIM, aHaJi3 KopoTkoyacHoi BPC Moke cTaTu mepcrneKTUBHUM JiarHOCTHYHUM
1, 30KpeMa, MOTEHIIHHO TEepaneBTUYHUM MiAXOJOM Yy MaiOyTHIX mocihijkeHHsX. Lle BigkpuBae HOBI
MOYJIMBOCTI JJIs1 TOTIMOJIEHHS (DYHKIIIOHAIBHOTO PO3yMIHHS TUHAMIKH AU3PEryIsLii CepleBOro puTmy,
OCKUIBKM TaKuil aHami3 iHTerpye GpyHnaMeHTa bHI i KIIHIYHI aCIEKTH JOCIiKeHb. BaXKnBo 3a3Ha4nTH,
110 JIOHTITIOMHI OIiHKK guHamivamx 3MiH YCC 1o 1 micns JiKyBaHHS € HAJI3BHYAHO I[IHHUMH IS
BUSIBJICHHSI TIperu3iiiHuXx 3MmiH peaktuBHOCcTI BHC Ta mpormeciB Hopmamizamii i ()yHKIIIOHAJIBHOTO
ctanyOmuoka! HMcroyHuk ccbliku He HaifieH.. OnHaK Ha CYOKIIHIYHMX CTaisiX pPi3HOMaHITHUX
3axBOproBaHb, oco0nBo KAH y nartienTis i3 L[/l 2-ro tumy, HeoOXiAHO BpaxoBYBaTH CKJIaJHUNA XapaKTep
B3aeMoii MK unciaeHHuMu CC3, siki MOXKyTh CyTTeBO BIiMBatd Ha BCP. ¥V Takux BUmagkax JOLITBHO
NOEAHYBATH TOKA3HUKH MOpyIeHb (yHKiioHansHoro ctany BHC 3 momatkoBumu Giomapkepamu ajst
3abe3nedeHHs OiIbI TOYHOT i1eHTH]iKamii maTodi3i0I0riyHIX TPOIECiB.

BUCHOBKHA

PesynbpTat gOCHTiKEHHS IPOIEMOHCTPYBAIH, IO y NarieHTiB i3 [1J] 2-ro Tumy Ta cyOKITIHIYHOIO
dopmoro KAH cnoctepiraetbcsi cratuctuyno 3Hauymie migsuiieHHss YCC, 3MiHM TOKa3HUKIB
kopoTkoyacHoi BCP y Burmsiai mocroBipHoro 3umxeHHs 3HaueHb RMSSD 1 pNN50%, pieuiB HF i
HFnorm, migsumennss LFnorm Tta 3poctanns cmiBBinnomenns LF/HF. V BIIO i3 /[ 2-ro tumy Ta
cyokininiuHoro KAH crioctepiraersbes nmoaanpiine craTucTuuHo 3Hauyie 30uibimenns YCC, a takox mRR;
nojajblle CTaTUCTUYHO 3Hauymle 3HWxkeHHS RMSSD, pNN50% 1 HF, a Takox 3pocranns LFnorm.
Pesynbrati 1pOro MUIOTHOTO OOCEpBAIIHOTO, MEPEXPECHOT0 MOCTIKEHHSI MPOJEMOHCTPYBAIH, IO
BUKOpPHUCTaHHA KopoTkouyacHOoi BCP moxe OyTH HayKOBO-€KOHOMIYHUM OOIDYHTOBaHHM YYTJIMBUM
MeTo oM paHHbOi AiarHoctukun KAH y xBopux nHa IIJ[ 2-ro Tuny. BukopucranHs jikapem NepBUHHOL
MEIMYHOI I0MOMOTH MeToy KopoTkoyacHOi BCP Moxe OyTH MpakTHYHUM i1HCTPYMEHTOM JUIsS PaHHBOL
niarHoctuku cyoxmiHiyHoi KAH y xBopux Ha LIl 2-ro tuny. CdopMynboBaHi BUCHOBKH MOXYTb OyTH
BUKOPUCTaHI JJIsi po3pOoOKM 1HHOBAIIMHMX cTpaTerii mpo@uUIakTUKU Ta NEPCHEKTHUBHUX MiJXOMAIB A0
IICUXOXPOHOO10JI0T1YHOTO JIIKYBaHHS, OpPIEHTOBAaHMX Ha oci0 13 miABMIIEHMM piBHeM pusuky KAH,
30kpema BIIO, xBopux Ha L1J] 2-ro tumy.

Januii po3aia MiATOTOBICHO B MeXaxX BUKOHAHHS JOCTITHUIBKOI poOOTH, 3M1MCHIOBAHOI 3a
HIATPUMKH CTUNIEHAlabHOI mporpamu BepxosHoi Pagu Ykpainu.

41K Jin et al, ‘Agreement Between Ultra-Short-Term and Standard Heart Rate Variability Analysis in Resting and Post-Exercise
Conditions’ (2024) 14(7) Life 837.

442 A Xavier et al, ‘Heart Rate and Its Variability From Short-Term ECG Recordings as Potential Biomarkers for Detecting Mild Cognitive
Impairment’ (2024) 39 American Journal of Alzheimer's Disease and Other Dementias 15333175241309527.
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