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PE3HOME
Beenenue. B ectecTBeHHOI cpesie 00UTaHUS TPbI3YHbI HE UMEIOT [TOCTOSHHOTO JJOCTYIIA K KOPMY, 1103-
TOMY [TOCTOSIHHO HaxoJsTCS B ero rnoucke. Taxkue ycr0BUS SBAIOTCS aHAJIOrOM peskyMa NUTaHus, 13-
BECTHOTO KaK «[IPepbIBUCTOE rojiofjanue». Mayuenne paboTsl cep/ia U apaMeTpoB 3IeKTPOKapIUo-
rpaMMbl B YCIOBUSX OTPaHMYEHUH [JOCTYIIA K MHUIle T03BOUT U3yYNUTb 0COOEHHOCTH QYHKIMOHUPO-
BaHMs1 BEr€TaTHBHON HEPBHOM CUCTEMbI KPBIC B YC/IOBUSX, MPUOIMKEHHBIX K €CTECTBEHHBIM.
Marepuasnsl 1 MeTonsl. [Ipy BbINOIHEHU pabOThI UCIIOIb30BAI MOJIENb [IPEPHIBICTOTO TOJIOAAHMUS:
’KUBOTHBIE OIBITHOHN Ipymnmnel (n = 7) Moly4yaau JOCTYN K KOPMY Ha OJUH 4Yac B TeueHHe 4 cyT exe-
[HEBHO, a KOHTPOJIbHbIE XKUBOTHBIE (n = 7) Haxogwmch B ycnoBusx ad libitum. Ilocne oxoHuaHUS
1iepro/ia pepLIBUCTOrO rosiofanus nposoamnu perucrpaumio SKI' fis pacuéra nokasaresneil Bapua-
OeNbHOCTH CepevHoro puTMa B TeYeHHe TPEX MUHYT C Le/Ibl0 aHaIu3a COCTOSIHUSI CUMITaTHYECKOTO
¥ [1apacHMIIaTHIECKOr0 KOHTYPOB BEreTaTHBHOW Peryisuuy paboTsl cepaua.
PesynpraTel. CTaTHCTHUUECKUI aHaMU3 BBISBUJ yepe3 CYTKM MOC/Ie OKOHYaHMS Iepuojia TMpepbiBU-
CTOTO TOJIOfAHUS Y camLoB Kpblc nuHuM Wistar nmajeHue aMIUIMTYZAbI MOZbl M uHAekca Sl u poct
CTaHJapTHOTO OTKJIOHeHUs MaccuBa RR-uHTepBanos u nnaexkca RMSSD. OnHoBpeMeHHOe U3MeHeHre
[aHHBIX [TOKa3aTesell CBU/IeTeNbCTBYeT 00 ocnabieHny KOHTypa CUMIIATUYECKON peryisinu paboTel
Cepzlia ¥ aKTUBAaLMH 1apaciMIaTHIecKoro KOHTYpa.
Orpanuuenus viccineqoBaHus. ViccnenoBaHys HarpasiieHbl HA M3y4YeHHE BHCLepPa/bHbIX QYHKINN U
NI0Be/IeHUECKMX PeaKLiil IPbI3yHOB 1P M3MEHEeHNH pe)KrMa IMTaHUs 1 NPe/iCTaBIIsI0T UHTEpPeC [is
CIeNUaIMCTOB, 3aHUMAIOLINXCS AepaTU3alOHHOH esTebHOCTHIO.
3akmouenue. [IpepbiBrCcTOE ronofjaHNe B TeueHHe 4 CyT NP KOPMJIEHUM KpbIC [HEM IIPUBOAUT K
M3MeHeHHI0 OasaHca BereTaTMBHON PEery/siuuy paboTel CepAlid B CTOPOHY YCH/IEHHSI TOHMYECKHX
NapacUMIATUYECKUX BIIHSHUH.
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ABSTRACT

Introduction. In the wild, rodents do not have constant access to food and are forced to constantly
search for it. These conditions are analogous to a feeding regimen known as "intermittent fasting".
Studying cardiac function and electrocardiogram parameters under conditions of limited food access
will allow us to investigate the features of autonomic nervous system functioning in rats under near-
natural conditions

Materials and Methods. The study used an intermittent fasting model, in which animals in the
experimental group (n=7) were given access to food for one hour daily for 4 days, while control
animals (n=7) were kept ad libitum. After the end of the intermittent fasting period, ECG recording was
performed to calculate heart rate variability indicators for 3 minutes in order to analyze the state of
the sympathetic and parasympathetic circuits of the autonomic regulation of the heart.

Results. Statistical analysis revealed a decrease in AMO and SI parameters and an increase in SD
and RMSSD parameters in male Wistar rats 24 hours after the end of intermittent fasting. This
simultaneous change in these parameters indicates a weakening of the sympathetic regulation of
cardiac function and activation of the parasympathetic circuit.

Study limitations. The study aims to elucidate the visceral functions and behavioral responses of
rodents when changing their diet and is of interest to pest control specialists.

Conclusion. Intermittent fasting for 4 days with feeding during the day in rats leads to an increase in
tonic parasympathetic influences on the functioning of the heart.

Keywords: heart, heart rate variability, autonomic regulation, autonomic nervous system.

Ethics approval. The study was approved by the Ethics Committee of the Disinfectology Institute of
“FSCH named after FF. Erisman” of Rospotrebnadzor" (N 2!, 06.05.2025), conducted in accordance with the
European Convention for the Protection of Vertebrate Animals used for Experimental and other Scientific
Purposes (ETS N 123), the Directive of the European Parliament and the Council of the European Union.
Funding source. This study was not supported by any external sources of funding.

Conflict of interest. The authors declare no apparent or potential conflicts of interest related to the
publication of this article.

For correspondence: Daria M. Manchenko, e-mail: manchenkodm@my.msu.ru

For citation: Manchenko D.M., Glazova N.Yu., Khirazova E.E., Komarov V.Yu. Effects of intermittent fasting

on heart rate variability in male Wistar rats. Disinfectology. 2026; 2(2): 77-83.
DOL: https://doi.org/10.47470/dez017. EDN: https://elibrary.ru/SSRRCI

Received: 09.02.2026 / Accepted: 22.07.2026 / Published: 10.08.2026

BBEAEHUE

[ppI3yHBI, B TOM UMCJIe KPBICH, SIBJSIOTCS
pesepByapamy pas3iMYHbIX WHGEKIHOHHBIX 00-
7ie3Hell, MPOKOPMUTENISIMU MEPEHOCYMKOB TpaHC-
MUCCUBHBIX UH(EKIUH, a TaK)Xe HEraTUBHO BO3-
JIEACTBYIOT Ha JKU3Hb ¥ OJIarorosyurie YeaoBeKa,
MOBpeX/asl pasnuyHble MaTepuasnbl B JoMaxX U
Ha TPUJOMOBBIX TEppPUTOpUsIX, Moesas MpPOIYyK-
Tbl TIMTaHWUS, KOpPMa [OMAallHUX U CeJIbCKOXO-
3AMCTBEHHBIX KUBOTHBIX [1-3]. B cBa3u ¢ atum
3a7lauM ZiepaTu3alyy HUKOTZA He Tepsuld CBOei

aKTyaJbHOCTH, & B KOHTEKCTe pPaclpOCTPaHeHUsI
YCTOMYMBOCTU TPbI3YHOB K ONpe/e/éHHbIM TpyII-
MaM POAEHTULMAHBIX CPeACcTB O0pb0Oa ¢ rpbi3yHa-
MU CTaHOBUTCS Gosee HampsukéHHoit [4]. Msyue-
Hre QU3UOIOTUUECKUX ¥ OMOXUMUYECKUX XapaK-
TEPUCTHUK JKUBOTHBIX B YCIIOBUSAX, MPUOIMKEHHbIX
K MX eCTeCTBEHHOH cpefie, IOMOXeT B MOKUCKe HO-
BbIX POJEHTHULUIHBIX CPeJCTB, TAK KaK MO3BOJUT
BBIABUTDb MUILEHU UX JielicTBUA. B ecTecTBeHHOMN
cpezie 0OUTaHUs IPbI3YHBI HE UMEIOT MIOCTOSHHOTO
JI0CTyIa K KOPMY U BbIHY>K/I€HbI IOCTOSIHHO HaXo-
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IUTbCS B ero rnovcke. GakTHUUeCKU TaKue yCI0BHUs
SIBJIAIOTCSL @HAJIOTOM peXMMa IMUTaHUS, M3BeCT-
HOTO KaK <«IIpepbIBUCTOE TrosiofiaHue» (B aHITIO-
S3BIYHOI /uTepaType — intermittent fasting) [5].
V3yuenure paboThI cep/iia U MapamMmeTpoB 37IEKTPO-
KapMOorpaMMbl KPbIC MTPY OTPAHUUEHHOM JIOCTYIIe
K KOPMY TI03BOJIUT U3YUUTb 0COOEHHOCTH BYHKIIH-
OHUPOBaHUA VX BereTaTUBHON HEPBHOW CHCTEMbI B
YCIIOBUSIX, TPUOJIMIKEHHBIX K €CTeCTBEHHbIM. Takue
3HaHMsI MOTYT CIIOCOOCTBOBATH Y/IYUIIIEHHIO CTpa-
Teruii KOHTPOJSI MOMY/SILIMU KPbIC, IMOBBILIEHHUIO
3¢ deKTUBHOCTH JlepaTU3alOHHbIX MePONpUATHUIA
Y CHWDKEHMIO PHCKa pacnpocTpaHeHrsl HHDeKIUH.

B nwmrepaType BcTpeuaeTcs MHOrO pabor,
TIOCBSIIEHHBIX McciefioBaHui0 3¢GdeKToB npepbl-
BHCTOTO TOJIOZJAHUS, HO OHM IPerMYLIeCTBEHHO
KacaroTCsl UCC/IeZIOBAHUN HA >KMBOTHBIX C M30bI-
TOYHOM Maccoi Tesa WIu Ha MOJEJISAX OXXKHUPEHUS
[6-8], uTo He oTpajkaeT cUTyallMu B AUKOU Mpu-
poze. VMccnenoBanus, Kacawliyecs AesTebHOCTU
Cep/iIeYHO-COCYAUCTON cUcTeMbl Ha (oHe mpepbl-
BHCTOTO I'0JI0/JaHUS, B OCHOBHOM IOCBSI€HbI BO3-
MOXXHbIM 3alUTHBIM 3¢ddeKkTam Takoil AueTsl U
BKJIFOYAIOT B ce0st MCCIeI0BaHMs Ha MaToJoruye-
ckux Mogzensax [9-13]. Kpome Toro, nmpakTuuecku
He MPOBOJAW/IKMCH WCCIIeZIOBaHKs BaprabenbHOCTH
CepIieuHoro puT™Ma W bGasaHca BereTaTUBHOM pe-
TS| paboThl cep/iia y 3/10POBbIX KUBOTHBIX
Ha (oHe MpepbIBUCTOr0 TOJIOAAHMSL.

L[envto Hareit paboThbl ObUIO BbISBJIEHKE BO3-
MOKHBIX 39(dEeKTOB MPepbIBUCTOrO IOJI0/JaHUS Ha
mapameTpbl, OTpa)karolide BapuabenbHOCTb Ccep-
[IeYHOT0 pUTMa y 3[]0POBbIX I10JI0BO3PEJIbIX KU-
BOTHBIX.

MATEPWUAJIbl U METOAbI

Jlna npoBefieHNs 3KCIEPUMEHTOB UCIIOJIb30-
Basu caMLoB Kpbic muHuu Wistar (n = 14) cpenneii
Maccoii 250 r. JKUBOTHBIX coziepKanu B BUBapuu
C NoJiepKaHreM IBeHa/ALlaTU4acoBOro CBeTOBOr0
nHe. Ilepen Hauanom akcrepumeHTa NMPOBOAWIIU
aZjanTaluio )KUBOTHBIX K OJUHOYHBIM KJeTKaM B
Teuyenue 4 cyt. [Ipu BbInoHeHUH PaBOThI UCIIOJb-
30Ba/i MO7ile/lb IIPepbIBUCTOTO T0JIO[aHUs, IpU
KOTOpPOM »KMBOTHBIE OINBITHOM rpymnmsl (n = 7) no-
Jydany AOCTyN K KopMmy Ha oguH vac (¢ 13:00 go
14:00) B TeueHue 4 cyT eskeJHEBHO, KOHTPOJIbHbIE
YKUBOTHbIE BCE BpeMs HCC/e[loOBaHNsI HaXOAUIUCh
B ycnoBusx ad libitum. Tlocne okoHuaHus neproza
NPepbIBUCTOrO TOJI0ZAHUSI OZIHOKPATHO Y KUBOT-
HbIX npoBogunu peructpauuto JKI' ana pacuéra
nokasaresiell BapuabesbHOCTY CepAeYHOro pUT™Ma
B 3aTEMHEHHOM [IOMEILLIeHUY C LIYMOBOM 3aBecoii B
TeueHue Tpéx MUHYT (pucyHok). OKI' peructpupo-
BaJIM C NIOMOILbI0 HaKOKHBIX O/IHOPa30BbIX XJIOP-

AHanoroso-uudposon npeobpasoBaTerb
Analog-to-digital converter >

1

Yeunutens 6MonoTeHuuanos
Biopotential amplifier

1

OnekTpoabl Ansa pervctpaumm K
Electrodes for ECG recording

Cxema yctaHoBKM ans permctpaummn K.
The setup for ECG recording.

cepeOpsIHBIX 37IEKTPOAOB. DNEKTPO/IbI 3aKPEIISIHU
Ha 00eux BEHTPOJATEePaIbHBIX [MOBEPXHOCTSX
TPYHON KJIETKU C TOMOILBI0 CIeLHaTnu3upoBaH-
HOU LUIEMKU OPUTMHA/IbHOM KOHCTPYKLIUU.

[nsa ananuza Oananca paboThl MapacuMIaTH-
YeCcKOro ¥ CUMIIaTUYeCKOr0 KOHTYPOB BereTaTHB-
HOI HepBHOI CHCTeMBbI HCI10/1b30BaIM NI0Ka3aTenu
BaprabesbHOCTH CEep/IeYHOr0 PUTMA, PacCUUTaH-
Hble 10 RR-untepsaiam OKI! (tadm. 1).

[l craTrcTHUecKod 06pabOTKU KCIOIb30-
BasIM naket rnporpamm Statitica 13 (StatSoft) c npu-
MeHeHnem U-kpurepus BunkokcoHa — MaHHa —
YutHu.

PE3YJIbTATbl U OBCYXXAEHUE

Ananus BapuabesbHOCTH CEepAeYHOro pUT-
Ma BBISIBUJI U3MEHEeHHe TaKuX IoKaszaresei, Kak
aMIUVIMTyZla MOJbl, CTaHAAPTHOE OTKJIOHEHUe
MaccrBa RR-unTepBanos, unaexkcoB RMSSD u Sl
(tadmn. 2).

CraTucTryeckuii aHaiu3 BbISIBUI yepe3 CyT-
K/ TI0C/e OKOHYaHWs [epuojia TPepbIBUCTOrO
rosofanHusa y camuos Kpbic suHuM Wistar nage-
Hue napametpoB AMo u Sl u poct nokasarenei
SD u RMSSD. Takoe onHOBpeMeHHOe HM3MeHeHe
JIaHHBIX TIOKa3aresieldl CBUIETENbCTBYET 06 ocia-
O/IeHUM KOHTYpa CUMIATUYECKOU PEery/daiuu pa-
0O0ThI cepAlla ¥ aKTUBALIUKM MapacuMIaTUYECKOrO
KOHTypa. B nuTepaType BcTpeualoTcs JaHHble O
BJIMSIHUM MPOTOKOJIa IPEPLIBUCTOrO T0JI0/IaHHUS
Ha Cep/ieyHO-COCYANUCTYIO CUCTeMY, OIIOCpel0BaH-
HO TIOATBEpKJalollye BKWSHUE MPepbIBUCTOTO
ro/I0/JaHMsl Ha BEreTaTMBHYIO pPeryssanuio pabo-
Tbl cepaua [14]. B Tom uucne Ha Kpbicax JMHUU
Sprague Dawley 6bUT0 TOKa3aHo, UYTO B MOJEIH
MOHOKPOTa/IMHOBOM apTepuanbHOW TUIepTeH3UU
NpepbIBUCTOE T0JI0/laHke YMeHbLIaeT TUIepTpo-
duio MHOKapza U noazep)kuBaeT (QYHKLMIO Ipa-
BOr'O »enyzouka [15].

! BaeBckuit PM. [IporHosupoBaHue COCTOSIHMI Ha IpaHH HOPMBI U
matonorun. M.; 1979. 298 c.
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Ta6bnuua 1. duanonoruyeckasn MHTepnpetTauusa nokasarenen KM
Table 1. Physiological interpretation of ECG parameters

MokaszaTenb ®dusnonornyeckasn nHTepnpeTaums
Parameter Physiological interpretation
AmMnnuTyga mogbl XapakTepuctuka BnusHWIA Beiwenexawmux otgenos LIHC Ha BereTatMBHy0 peakumio cepaua.
Mode amplitude YBenu4yeHve AaHHoro rnokasarens CBUAETENbLCTBYET O POCTe BKNaaa LeHTPanbHOro KOHTypa

perynsaunmn npy CTpecce v BKIYEHNM MeEXaHU3MOB aganTtaumm, To ecTb
0 MOBBILLEHNN aKTUBHOCTU CUMMATU4ECKOro 3BeHa perynsauumn.
CHwXeHne faHHOro nokasaTensi CBUAETENbCTBYET O PedOfIEKTOPHOW akTMBauum
napacvMnaTn4ecKoro 3BeHa BereTaTMBHOW perynaumm
Characteristic of the influence of higher-level CNS regions on the autonomic response
of the heart.

An increase in this parameter indicates an increased contribution of the central regulatory circuit
during stress and the activation of adaptive mechanisms, i.e., increased sympathetic activity.
A decrease in this parameter indicates reflex activation of the parasympathetic component
of autonomic regulation

CraHpgapTHoe CymmapHbIn 3heKkT BeretaTMBHON perynaumm KpoBooOpaLLeH s; Npy aHanm3e KOPOTKMX
OTKJIOHEHVE MaccuBa 3anvcen 3TOT nokasaresien 06bI4HO MHTEPNPETUPYIOT KakK yCUneHne BAUSHUS OblXaHUs
RR-vHTepBanos Ha puTM cepgua.

Standard deviation YMeHbLueHre SD 06bI4HO CBA3LIBAIKOT C YCUITEHMEM aKTUBHOCTU CUMNATUYECKOrO 3BEHA
of the RR interval array perynsauum, a ero yBenn4eHve — ¢ akTupaLuuven napacumMnaTmyeckoro 3seHa perynsaumum

The overall effect of autonomic regulation of blood circulation; when analyzing short recordings,
this parameter is usually interpreted as an increased influence of respiration
on heart rhythm.
A decrease in SD is usually associated with increased sympathetic activity,
while an increase is associated with activation of the parasympathetic system

Bapua6enbHocTb putma  [lokasatenb BeretaTMBHOM pPerynsauum putMa cepgua, CBA3aHHbIl C OblXxaTenbHOW apuTMUEN.
Heart rate variability Ero yBenn4yeHve KOCBEHHO CBUAETENLCTBYET O PePNIEKTOPHOM akTusaumnm
napacmMmMnaTM4eckoro 3BeHa BeretatuBHonm perynsumm. Kpome Toro, ero poct MOXET 6bITb
NPU3HaKOM apuUTMUi
Indicator of autonomic regulation of heart rhythm associated with respiratory arrhythmia.
Its increase indirectly indicates reflex activation of the parasympathetic system of autonomic
regulation. Furthermore, its increase may be a sign of arrhythmia

Mngekc RMSSD OTpaxaeT akTMBHOCTb MapacuMnaTMyecKoro 3BeHa BereTaTvBHON perynaumm
RMSSD Index Reflects the activity of the parasympathetic system of autonomic regulation

Mngekc Sl MHpgekc HanpsiXXeHWs perynsTopHbIX CUCTEM OTpaxaeT aKTUBHOCTb CUMMATMYECKOro KOHTypa
Sl Index perynauum

Regulatory system stress Index, reflects the activity of the sympathetic system
of regulation

Ta6nuua 2. ApdeKTbl NPEpPLIBUCTOro ronoJaHnsa Ha nokasaTenu BapmabesibHOCTV CepaeyHoro putma
(cpeniHee + CTaHOAPTHOE OTKITIOHEHME)

Table 2. Effects of intermittent fasting on heart rate variability indices (mean + standard deviation)

MokaszaTens | Parameter KoHTtponeb | Control (n = 7) OnbiT | Experiment (n = 7)
AmMnnuTyga mMofbl 18,1 +4,8 12,56 + 3,2*
Mode amplitude
CraHpgapTHOe OTKJIOHEHWE MaccmBa RR-uHTepBanos 32+1,0 4,6 +1,2*
Standard deviation of the RR interval array
Bapwa6enbHoCTb putma 28,9+ 12,8 36,7 + 8,7
Heart rate variability
Nupekc RMSSD 3,115 49 +1,4*
RMSSD Index
MNupekc Sl 32+20 1,4+0,7*
Sl Index

MpumeyaHue. * — CTaTUCTMYECKMN 3HAYMMBbIE OTANYMA Mexay rpynnamm (p < 0,05; Mann — Whitney U test).
Note. * — statistically significant differences between groups (p < 0.05; Mann — Whitney U test).



AE3NH®PEKTOJIOMNA. 2026. T. 2, Ne 2
DOI: https://doi.org/10.47470/dez017

81

BVONNOTMYECKWNE HAYKU

Taxkum 06pasoMm, MPEPLIBUCTOE TOJIOJIAHUE B

TeyeHue 4 CyT IPU KOPMJIEHUN KPbIC THEM IIPUBO-
JUT K U3MEHEHUIO HepBHOU peryisauuy cepaua —
K YCWIEHUI0 TOHHWYECKUX I[1apacUMIIaTUYeCKUX
BJIMSTHUI.
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