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B ycnosuaAx rnobanusauum pacnpocTpaHeHus BUPYCHbIX MHdekuui, Hanpumep, COVID-19, Bbi3biBaemoii Bupycom SARS-CoV-2, ocoboe 3HayeHue
npuobpeTatoT uccnesoBaHnA 6e30NaCHOCTU BaKLMWH.

Lienb uccnepoBaHuA: U3yyeHune BAUAHUA BakLMHbI «CNyTHUK JlaliT» Ha ncuxodusmonormyeckne GyHKUMM U BapuabesbHOCTb CepaeyHoro putma
(BCP) y cTyaeHTOB.

Matepuan U meTogbl: UCCeA0BaHbI CKOPOCTb NPOCTLIX U COMKHBIX 3PUTEIbLHO-MOTOPHBIX PeaKLuiA, BOCNPUATAE BPEMEHW, YMCTBEHHAA NPOAYKTUB-
HOCTb 1 paboTocnocobHOCTb cTyAeHTOB | Kypca (18-19 neT). OueHMBANUCh TaKKe BEreTaTMBHbIE PeakLMu MeToaom aHanusa BCP. OcHoBHylo rpynny
coctaBuan 30 BaKLMHUPOBAHHBIX CTYAEHTOB, KOHTPOJ/IbHYIO — 12 HEeBaKLMHMPOBAHHbIX. M3MepeHMa NpoBOAUANCH TPUKAbI: A0 BaKLMHALMK, Yepes 3
[HA 1 Yepes 2 Heaenw.

Pesynbrathl: Yepes 3 fHsA Nocae BaKLUMHaLMKM Hab1t04an0Ch CTaTUCTUYECKM 3HAUMMOE 3aMef 1eHNE NPOCTOM 3pMTeNbHO-MOTOPHOM peakumu (p<0,01),
y/y4LIEHWE TOYHOCTU BOCNPUATUA BPEMeHU Ha 6,3% (p<0,05) u yBenuuyeHUe KOMMYECTBA MPaBWU/bHbIX OTBETOB B TecTe Ha paboTocnocobHOCTb
(p<0,05). NapacvmnaTuyeckue BAMAHUA yeunmaucb: RMSSD yeennumnncs ¢ 45,0 [30,0; 65,0] go 55,0 [40,0; 80,0] mc (p<0,05), MHAEKC HanpsKeHWs
cHusunca ¢ 110,0 [54,0; 140,3] go 67,3 [40,0; 85,0] y.e. (p<0,01). Yepes 2 Hegenun ncuxodmsnonormyeckme nNokasaTeiM BO3BpaLLasmch K Hopme. B
KOHTPOJ/IbHOM rpynne 3HaYMMbIX USMEHEHWI He BbIABNEHO.

3aKknioueHue: BakLMHauma «CnyTHUKOM JIaiT» He OKa3ana oTpULATeNbHbIX BO3AEWCTBUI Ha BbICLLYIO HEPBHYIO AEATENbHOCTb U BereTaTuBHble GyHK-
LMK, BbI3bIBAsA INLLb KPAaTKOBPEMEHHbIE GDU3MONOTUYECKME CABUTN.

KnioueBble cnoBa: 8aKyuHayus, ebicwiaa HepeHaa OeAmenbHOCMb, eapuabenbHOCMb CepOevyHo20 pumMma, ee2emamueHas pezynAayus,
MOCMBAKYUHAAbHAA PeaKYUA.

Ana uutuposaHua: 3onotyxuHa AKO, Kosauyk MB, Akocta E, CtrenaHsaH AK, 3onotyxuHa MA, 3umaesa EM. [MHamuKa nokasatenen sapuabenbHocTv
CEPAEYHOro PUTMA M BbICLUEH HEPBHOW AEATENbHOCTU Yy CTYAEHTOB Ha POHE MCMONb30BAHMA BEKTOPHOW BaKUMHbI «CNyTHUK JlalT». BecmHuk AsuyeHHbl.
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Background: In the context of the global spread of viral infections such as COVID-19 (caused by SARS-CoV-2), evaluating vaccine safety is of paramount
importance.

Objective: This study aimed to investigate the impact of the Sputnik Light vaccine on psychophysiological functions and heart rate variability (HRV) in
university students.

Methods: The study evaluated simple and complex visual-motor reaction speeds, time perception, mental productivity, and work capacity in first-year
students (aged 18-19). Autonomic nervous system responses were assessed using HRV analysis. The study group included 30 vaccinated students, while
the control group consisted of 12 unvaccinated students. Assessments were conducted at three time points: baseline (pre-vaccination), 3 days post-
vaccination, and 2 weeks post-vaccination.

Results: Three days after vaccination, a statistically significant slowing of simple visual-motor reactions was observed (p<0.01). However, the accuracy of
time perception improved by 6.3% (p<0.05), and the number of correct answers in performance testing increased (p<0.05). Parasympathetic activity also
increased: RMSSD rose from 45.0 [30.0; 65.0] to 55.0 [40.0; 80.0] ms (p<0.05), while the stress index decreased from 110.0 [54.0; 140.3] to 67.3 [40.0;
85.0] c.u. (p<0.01). After two weeks, all psychophysiological parameters returned to baseline levels. No significant changes were observed in the control
group.

Conclusion: Vaccination with Sputnik Light did not produce adverse effects on higher nervous activity or autonomic functions, resulting only in transient
physiological shifts.
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BBEOEHMUE

B coBpemeHHbIX ycnoBUsAX r106anbHOTO PacnpoCTpaHEHMA KO-
POHaBMPYCHON MHPEKLMM U Pa3UYHbIX €€ LTaMMOB ocoboe 3Ha-
YyeHne NpUOBPETAOT MCCNef0BaHUA, HaMpaBieHHble Ha M3yvyeHue
bopmMMpOoBaHMA NOCTBAKLMHANLHOTO UMMYHWUTETA, YTO ABAAETCA He-
06X0AMMbIM YC/I0BUEM AN1A NPEAOTBPALLEHUA U CHUMNKEHUA 3abon1eBa-
€MOCTH M cMepTHOCTK [1-3].

Wccneposanuna 6esonacHocTv BakumH npotns COVID-19 B oc-
HOBHOM COCPeAOTOYEHbI Ha POPMMPOBAHUM FYMOPANbHOTO MMMYHM-
TeTa M 06wmx NoboyHbIX apdperTax. OfHAKO WX BAMAHME HA TOHKME
du3nonornyeckme napameTpbl, TakMe KaK BbiCLIas HepPBHas AeATeNb-
HocTb (BHA) n BeretaTvBHaA perynaums, oueHMBaemas Mo Bapua-
6enbHOCTU cepaeyHoro putma (BCP), ocTaéTca Manon3yYeHHbIM.

Tem He MeHee, Y HaceseHNA BO3HMKAET MHOTO BOMPOCOB O 6e3-
OMAacHOCTV NMPUMEHEHMS BaKUMH M UX NOCNEAYIOWEM BAMAHUM Ha
GYHKUMOHaNbHOE COCTOAHME OpraHW3Ma B OTAANEHHOM Nepuoae.
Kpome Toro, AOCTaTOMHO CU/IbHO OLLYLLAETCA BAUSHUE TaK Ha3blBae-
MbIX NPOTUBHUKOB BaKLMHALMK, YOEXAEHHbIX B aDCONOTHO HeraTue-
HOM NOCNeAeNCTBUM BANAHUA BaKUMH Ha OpraHuW3m 4yenoseka [4]. B
NuTepaType BCTpeyaeTca MHGopmauma o 6e3BpeHOM AEWCTBUM Bak-
UmHbl Fam-KOBU-Bak Ha 6epemeHHbIX *eHLuH [5] v cnepmatoreHes
Y MY)XYMH [6], @ TaKKe Ha NOCTBAKLMHA/bHbIE ABNEHMA Y NOAPOCTKOB
[7]. Obcy:kaaeTcs BO3MOXKHAA CBA3b MeXAy BakuuHauuel BLUXK u
CHUKeHMeM 3abonesaemoctt COVID-19, 4To yKasbIBaeT Ha CNOXKHbI
XapaKTep MMMYyHO-BEreTaTMBHbIX B3aumogeinctemii [8, 9]. Tem He
MeHee, B HacTosLlee Bpema Habnarogaetca aeduumt nHdopmaumm o
BNAHWW Pa3NNYHBIX BULOB BaKLUMH Ha Gpusnonormyeckme u GyHKLmo-
Ha/lbHble CUCTEMbI OPraHM3Ma YeNOBEKa.

LLENb NCCNEQOBAHUA

OueHWTb AMHAMUKY nokasateneit BHA, n BCP Kak uHAMKaTopa
BEreTaTMBHOW perynaumm GyHKLMM opraHMama npu NPUMEHEeHUN BeK-
TOPHOW BaKLMHbI «CNYTHUK JlaidT» y CTyAeHTOB.

MATEPUAN U METOAbI

YyacTHUKM U gu3aitH uccnegoBaHua. B vccnefoBaHUM NpuHK-
Ma/iv yqacTue CTyAeHTbl | Kypca MeAMLMHCKOrO MHCTUTYTA B BO3pacTe
18-19 net. Kputepusamn BkAloueHUA 6bIN: OTCYTCTBUE BaKLMHALMK
npotme COVID-19 B aHamHe3e, OTCYTCTBME XPOHUYECKMX Cepaed-
HO-COCYAMUCTbIX, HEBPONOMMYECKUX WU 3SHAOKPUHHBIX 3aboneBaHUi.
Kputepmamm ucknoueHna ABAAAUCH: ocTpble 3a601eBaHNA Ha Mo-
MEHT UCCNeOBaHMA, NPUEM NIeKapPCTBEHHbIX MPENaPaToB, BAUAOLLMX
Ha LIHC nnu BereTaTmBHbIN TOHYC. Bce y4acTHUKM ganv MHGopmMmMpo-
BaHHoe cornacue. OcHoHyto rpynny (OF) coctasuam 30 Yenosek (18
Zesyliek, 12 toHoweit), KoTopbim 6bina BBeeHa BaKUMHa «CyTHUK
Naiit». KoHTponbHyto rpynny (K coctasuam 12 yenosex (7 aesyLuek,
5 toHOLWEN), He NPOXOAMBLLMX BaKLMHALMIO.

TecTMpoBaHWe M PerucTpaLma Bcex NokasaTenei NPoBOANUIUCH
B ceHTAbpe-okTAbpe (I cemecTp y4ebHOro roza) B TpM 3Tana: 4o Bak-
LMHaUmK, cnycta 3 AHA v Yyepes 2 Heflenn nocie BakuMHaumu. Bak-
LMHALMA NPOBOAMNACh BEKTOPHOM BaKUMHOM «CnyTHUK JlaT» ana
NPOOUNAKTUKM KOPOHABMPYCHON MHEKLMM, BbI3bIBAEMOW BUPYCOM
SARS-CoV-2.

Ananus BH/. OueHka BH/ ocywiectBasanacb ¢ NOMOLLbIO NCUXO-
dv3mnonormyeckoro Komnaekca nporpamm «fAryap» (000 IODEKTOH,
r. MockBa). Mcnonb3oBanuck TecTbl 415 OLEHKU TOYHOCTM BOCNIPUATUA
BPEMEHHbIX MHTepBanoB, npocTas (M3MP) u choxkHas (C3MP) 3putens-
Hble MOTOPHbIE PeakLmu ¢ GUKcaLmein BpEMeHN peakLmm 1 Ymcia He-
BEPHbIX OTBETOB, OTPAXAIOLLEe YPOBEHb aKTUBHOCTU CTBO/IOBbIX CTPYK-
TYP MO3ra, a TaK¥Ke AMHaMUKNM AMdPepeHLMPOBOYHOIO TOPMOKEHMA

INTRODUCTION

In the context of the global spread of COVID-19 and the
emergence of novel SARS-CoV-2 variants, research into post-vac-
cination immunity is critical for developing effective strategies to
reduce morbidity and mortality [1-3].

Current safety evaluations of COVID-19 vaccines have fo-
cused extensively on humoral immune responses and common
clinical adverse effects. However, there is less data regarding their
impact on integrated physiological parameters, such as higher
nervous activity (HNA) and autonomic regulation. The latter can
be noninvasively monitored via heart rate variability (HRV), a sen-
sitive marker of the body's internal homeostasis.

While the safety profiles of established vaccines are well
documented, some public hesitation persists regarding their
long-term functional outcomes. Furthermore, the influence of
anti-vaccination groups — who are convinced that vaccines have
entirely negative effects on the human body — remains significant
[4]. Existing literature has explored the safety of the Gam-COVID-
Vac (Sputnik V) vaccine in pregnant women [5], male reproduc-
tive health [6], and adolescents [7]. Furthermore, research into
immune-vegetative interactions, such as the potential link be-
tween BCG vaccination and COVID-19 incidence, suggests that
vaccines may influence the body's regulatory systems in complex
ways [8, 9]. Despite these insights, further evidence is needed to
understand the effects of specific vaccine platforms on the body's
functional systems.

PURPOSE OF THE STUDY

The objective of this research is to evaluate the dynamics
of HRV and HNA indices as indicators of autonomic regulation in
university students following the administration of the Sputnik
Light vector vaccine.

METHODS

Study population and design. This study involved first-year
medical students aged 18-19 years. Inclusion criteria were: no
prior history of COVID-19 vaccination and no chronic cardiovas-
cular, neurological, or endocrine disorders. Participants were ex-
cluded if they had acute illnesses during the study or were taking
medications that affect the central nervous system (CNS) or auto-
nomic tone. All participants provided informed written consent.
The study group (SG) comprised 30 participants (18 females, 12
males) who received the Sputnik Light vaccine. The control group
(CG) consisted of 12 unvaccinated participants (7 females, 5
males).

Assessments were conducted during the first academic se-
mester (September-October) across three time points: baseline
(pre-vaccination), 3 days post-vaccination, and 2 weeks post-vac-
cination. Vaccination was performed using the Sputnik Light vec-
tor vaccine for the prevention of SARS-CoV-2 infection.

Assessment of HNA. HNA was assessed using the "Jaguar"
psychophysiological software package (Effecton Ltd., Moscow,
Russia). The following metrics were evaluated:

Visual-motor reactions: Simple (SVMR) and complex
(CVMR) visual-motor reaction times and error rates were record-
ed to assess brainstem activity, neural dynamics, and differential
inhibition. Reaction time served as an integral indicator of CNS
functional state, reflecting excitability, lability, and reactivity [10,
11].

357



Zolotukhina AYu et al Impact of the Sputnik Light vaccine on human functions

AVICENNA BULLETIN
Vol 28 * No 2 * 2026

npu BblbOpe NpaBUIbHOTO OTBeTa. Bpema peakumu paccmatpuBaetcs
KaK MHTerpanbHblii NoKasaTeNb (GYHKLMOHANBHOTO COCTOAHUA LieH-
TpanbHOW HepBHOM cucTembl (LIHC), oTpakalowmii Takne OCHOBHble
CBOMCTBA HEPBHOM CUCTEMbI, KaK BO3OYAMMOCTb, N1abUAbHOCTL U pe-
aKTMBHOCTb, T.e. XapaKTepu3yLwmin GyHKLMOHAbHYIO NOABUMKHOCTb
HepsHbIx npoueccos [10, 11]. Tect Ha pabotocnocobHOCTb Mpu Ae-
du1umMTEe BpeMeHM NO3BOIMA OLEHWUTb BPEMA IKCMO3ULMK B YCIOBUAX
CTpecca, NoTpayeHHoe Ha MPOXOXAEHWEe TecTa, a TaKkKe KoNU4ecTso
NPaBW/bHBIX OTBETOB. YMCTBEHHas paboTOCMOCOBHOCTb CTYAEHTOB
aHaM3MPOBaNach C NOMOLLbIO TabauL, AHGUMOBA C OLLEHKON KO3IPU-
LIMEHTa NPOAYKTUBHOCTM 06paboTKK MHbOPMALIMOHHOTO MaTepuana.
OueHKa BCP ocyuwiectBianacb C NOMOLBIO CTaTUCTUYECKOTO U
CMNEeKTPasbHOTO aHaNuW3a KapAMOWHTEpPBaNOrPaMMbl, pPerucTpaums
KOTOPOM MPOBOAMAACH C UCMOb30BAHMEM anMapaTHO-NPOrPaMMHO-
ro komnnekca «Muuap-PEO» (000 «MWULLAP», 1. CaHKT-MeTepbypr).
Pernctpuposanuce cneayrowme nokasatenm BPC:
e RMSSD (nokasaTenb aKTMBHOCTM MapacMMMNaTUYECcKoro
3BEHa BEreTaTMBHOW PerynaLmm)
e SDNN (ymeHblueHMe CBA3AHO C YCMNEHMEM CMMMATUYe-
CKOW perynsilmm, Kotopas MNoAaBnseT aKTUBHOCTb aBTO-
HOMHOTO KOHTYpa)
e  Total power (OTpa)KaeT CyMMapHyl aKTUBHOCTb BO3ael-
CTBMA Ha CepfeyHbli NoKasaTesb aAanTaLuMOoHHbIX pesep-
BOB opraHu3ma. lMocne Harpy3ok HabnoaaeTca BblpaeH-
HOE CHUMKeHMe 00LLEe MOLLHOCTM CNEKTPa)
o UH (MHAeKc HanpsaxeHua) no baeBckomy (XxapakTepusyeT
aKTUBHOCTb MEXaHW3MOB CMMMATUYECKOW Perynauum, co-
CTOfIHWE LEHTPANbHOTO KOHTYPa peryisaLmum)
®  4acTOTa CepAeyHbIX COKpaLleHwmit (YCC)
®  04yeHb MeaneHHble BONHbI (VLF — XapaKTepusyeT aKTuB-
HOCTb CMMMATUYECKOTO OTAENA BEreTaTUBHOW HEepBHOW
CUCTEMbI, OAHAKO B AaHHOM Ciy4yae peuyb WAET O bonee
CNOMHDBIX BANAHWAX CO CTOPOHbI HAACErMEHTapHOTO YPOoB-
HA perynauum, Nockonbky amnautyga VLF TecHo cBA3aHa
C MCMUXO3MOLMOHA/IbHBIM HanpsKeHnem U GYHKLMOHaNb-
HbIM COCTOSIHMEM KOPbl FOJIOBHOTO MO3ra)
e MeasieHHble BO/HbI (LF — XapaKkTepusyoT cumnaTuyeckuii
TOHYC BETETAaTUBHOM HEPBHOM CUCTEMBI)
e 6bicTpble BOAHbI (HF — OTpakatoT BaryCHyH aKTMBHOCTb)
[12].
dTuyeckoe 3asBneHue. MccnefoBaHue 6bI10 0g06pPEHO Ha
3acefaHnu JIoKasbHOTO 3TMYECKOro KomuTeTa TamboBCcKOro rocy-
[LapCTBEHHOTO yHMBepcuTeTa um. I.P. [lepxkaBuHa (npoTtokon Ne 1 ot
29.01.2024 r.). OT BCeX Y4aCTHUKOB 6bIN0 NOAY4EHO MHHOPMMPOBAH-
HOe NMUCbMEHHOE COITIaCKe Ha y4acTUe B UCCNefOBAHUM.
CraTucTMUecKkan 06paboTka AaHHbIX MPOBOAMNACH C UCMO/b30-
BaHMeM nporpammbl R (v.4.3.1). OnucaTenbHas cTaTUCTMKA ANA KO-
YeCTBEHHbIX NOKa3aTenel NpeAcTaBieHa B BUAE MenaHbl U UHTEPK-
BapTM/bHOrO pasmaxa [Ql; Q3]. na cpaBHEHUA NoKasaTenen B TPEX
CBA3aHHbIX BbIGOPKax (MCXO4HOE, 3 AHS, 2 HeAenu) B pamKax OfHOM
rpynnbl NPUMEHACA HENAapPaMeTPUYECKUii Kputepuit dpuamana. B
CNyyae BbIABNEHUA CTAaTUCTUYECKM 3HAUMMbIX Pa3NnumMii NPOBOAUACA
NOCT-XOK aHanun3 ¢ nonpasKoi [laHHa AnA nonapHbIX cpaBHeHWiA. na
CpaBHeHMA He3aBucumbix rpynn (OF v KI) ucnonbsosanca U-Kpute-
puii MaHHa-YUTHU. YpOBEHb CTAaTUCTMYECKOM 3HAYMMOCTH bbln ycTa-
HoBneH npu p<0,05.

PE3YNbTATbI

CBOAHbIE AaHHbIE NO AMHAMMKE BCEX aHANM3MPYEMbIX NOKa3a-
Tenei npeacTaBaeHbl B Tab.
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Time perception: Accuracy in perceiving time intervals.

Cognitive performance: Mental productivity was analyzed
using Anfimov tables to calculate the information processing co-
efficient.

Stress resistance: A performance test under time pressure
evaluated exposure time under stress, completion time, and the
number of correct answers.

HRV Analysis. Autonomic function was assessed via statisti-
cal and spectral HRV analysis. Cardiointervalograms were record-
ed using the MITSAR-REO hardware and software system (MIT-
SAR LLC, St. Petersburg, Russia). The following parameters were
analyzed:

e RMSSD: An index of parasympathetic activity.

e SDNN: An indicator where decreased values suggest in-
creased sympathetic dominance.

e  Total power (TP): Reflects the overall activity of adap-
tive reserves; a significant decrease typically follows
physical exertion.

e  Stress index (SI/TI): Calculated according to Baevsky's
method to characterize sympathetic activity and cen-
tral regulatory mechanisms.

e  Heartrate (HR).

Spectral components: Very Low Frequency (VLF), associat-
ed with suprasegmental regulation and psycho-emotional stress;
Low Frequency (LF), reflecting sympathetic tone; and High Fre-
quency (HF), reflecting vagal (parasympathetic) activity [12].

Ethics statement. The study protocol was approved by the
Local Ethics Committee of Tambov State University, named af-
ter G.R. Derzhavin, Tambov, Russia (Protocol No. 1, January 29,
2024). All participants provided written informed consent before
enrollment.

Statistical analysis. Data were analyzed using R (version
4.3.1). Quantitative variables are presented as medians and in-
terquartile ranges [Q1; Q3]. Intra-group comparisons across the
three stages (baseline, 3 days, 2 weeks) were performed using the
non-parametric Friedman test. Significant results were further
analyzed via post-hoc Dunn's tests with corrections for multiple
comparisons. Inter-group comparisons (SG vs. CG) were conduct-
ed using the Mann-Whitney U test. The threshold for statistical
significance was set at p<0.05.

RESULTS

The dynamics of the analyzed parameters for HNA and HRV
are summarized in Table 1.

DISCUSSION

The baseline analysis using the Mann-Whitney U test re-
vealed no statistically significant differences between the SG and
the CG across any parameters (p>0.05). This comparability con-
firms that the groups were well matched at the study's onset,
suggesting that subsequent changes in the SG can be attributed
to the experimental effect rather than to baseline variance. No-
tably, significant changes were observed in 12 of the 15 analyzed
parameters in the SG, whereas the CG remained stable through-
out the study.

The dynamics of HNA presented a nuanced picture. Three
days post-vaccination, a 21.3% (p<0.01) slowdown in SVMR was
observed, while the speed of CVMR remained unchanged. This



3oromyxuna AIO c coasm. AmHaMMKa rIoKa3aTeaeit Ha ¢poHe BakIMHBI «CIIyTHMK /laiiT»

BECTHMK ABUMILIEHHEI
Tom 28 * No 2 * 2026

Tabauya /JuHamuka nokazamenetli BH/] u BCP e O u KI, Me [Q1; Q3]  Table 1 Dynamics of HNA and HRV indices in the SG and CG, Me [Q1; Q3]

Mokasatens [pynna UcxopHoe 3 AHA nocne 2 Hepenn nocne
Indicator T cocwn.l-me BaKU,MHaU,M'M . BaKLI,MHaLI,Ml:i . p
Baseline 3 days post-vaccination 2 weeks post-vaccination
KoappULMEHT 3puTenbHOM Or/SG  555.0[485.0;622.0]  600.0 [567.0; 668.0]* 626.0 [577.0; 679.0]* <0.01
NpoAyKTMBHOCTH (y.€.)
Visual productivity coeff. (c.u.) Kr/CG 584.0 [535.0; 688.0] 565.0 [500.0; 650.0] 565.0 [430.0; 710.0] >0.05
TouHOCTb BoCcnpuATUA BpemeHu (%) or/sG 45.0 [38.0; 55.0] 52.0 [42.0; 62.0]* 55.0 [45.0; 65.0]* <0.05
Time perception accuracy (%) Kr/CG 52.5 [45.0; 59.0] 59.5 [46.0; 68.0] 57.0 [48.0; 60.0] >0.05
Bpemsa N3MP (mc) or/sG 375.0 [330.0; 435.0] 455.0 [380.0; 620.0]* 410.0 [355.0; 490.0] <0.01
SVMR time (ms) Kr/CG  335.0([310.0; 370.0] 360.0 [315.0; 470.0] 365.0 [325.0; 405.0] >0.05
Bpemsa C3MP (mc) Or/sG  525.0[470.0; 610.0] 545.0 [480.0; 630.0] 495.0 [445.0; 560.0]* <0.05
CVMR time (ms) Kr/CG  458.5[415.0; 497.0] 484.5 [440.0; 555.0] 575.0 [497.0; 639.0] >0.05
Yucno HeBepHbIX peakLmi or/sG 1.0 [0.0; 2.0] 1.0 [0.0; 1.0] 1.0 [0.0; 2.0] >0.05
Incorrect reactions (count) Kr/CcG 0.5 [0.0; 1.0] 0.5[0.0; 1.0] 2.0[0.0; 4.0] >0.05
CpeaHee Bpems 3KCNo3uumm Or/SG 1100.0[925.0; 1387.0] 962.5 [835.0; 1186.0] 906.5 [775.0; 1093.0]* <0.05
(Tect Ha paboTocnocobHOCTb) (Mc)

Avg, exposure time (ms)t KF/CG 978.5[805.0; 1102.0]  835.5[747.0; 975.0] 733.0[690.0; 812.0] >0.05
KonnuectBo npaBu/ibHbIX OTBETOB or/sG 60.0 [54.0; 68.0] 67.0 [62.0; 72.0]* 67.0 [62.0; 73.0]* <0.05
Correct answers (count) Kr/CG 67.5 [60.0; 73.0] 69.5 [67.0; 73.0] 73.0 [70.0; 77.0] >0.05
SDNN (mc) Oor/sG 52.0 [42.0; 68.0] 60.0 [48.0; 75.0]* 48.0 [40.0; 62.0] <0.05
SDNN (ms) Kr/CG 62.2[51.9; 89.2] 92.0[58.1; 134.9] 72.0[50.9; 95.8] >0.05
RMSSD (mc) or/sG 45.0 [30.0; 65.0] 55.0 [40.0; 80.0]* 42.0[32.0; 60.0] <0.05
RMSSD (ms) Kr/cG 65.5 [45.8; 99.5] 74.0 [56.5; 119.8] 63.0 [45.5; 87.0] >0.05
YCC (ya/muH) or/sG 75.0 [70.0; 82.0] 71.0 [64.0; 78.0]* 76.0 [70.0; 83.0] <0.05
Heart rate (bpm) Kr/cG 71.5 [68.0; 75.0] 71.0 [66.0; 77.5] 77.0 [71.0; 82.5] >0.05
MH (y.e.) Or/sG 110.0 [54.0; 140.3] 67.3 [40.0; 85.0]* 104.5 [50.0; 125.0] <0.01
Stress index (c.u.) Kr/CG 54.5 [40.0; 82.5] 49.8 [30.5; 68.0] 62.2 [40.0; 94.5] >0.05
Total power (mc?) Or/SG 1285.0[630.0; 1729.0] 1669.0 [999.0; 2482.0]* 1323.0 [650.0; 1964.0] <0.05
Total power (ms?) Kr/CG 1303.5[1026.0; 3895.0] 3755.0 [1145.0; 6129.0] 1964.0 [1054.0; 2893.0]  >0.05
VLF (y.e.) Or/SG  439.5[310.0; 681.0] 648.5 [359.0; 884.0] 514.0 [290.0; 761.0] >0.05
VLF (c.u.) Kr/CG 650.5 [413.0; 775.5] 1267.0[588.0; 2231.0] 463.0 [322.0; 766.0] >0.05
LF (y.e.) Oor/sG 400.0 [263.0; 632.0] 563.0 [308.0; 851.0] 425.5 [264.0; 648.0] >0.05
LF (c.u.) Kr/CG  775.5[407.0; 1167.0]  997.0 [510.0; 1941.0] 435.0[333.0; 978.0] >0.05
HF (y.e.) Or/sG 581.0[279.0; 942.01 694.0[417.0; 1062.0]* 506.0 [325.0; 813.0] <0.05
HF (c.u.) Kr/CG 1263.0[508.0; 1569.0] 1220.0 [582.0; 1655.0] 735.0 [438.0; 1127.0] >0.05

Mpumeyanue: *— p<0,05 B NOCT-XOK aHa/IM3e NO CPABHEHMIO C UCXOAHbBIM COCTOAHNEM

Note: T — Performance test; * indicates p<0.05 in post-hoc analysis compared to baseline

OBCYXAEHUE

Hesasuncumblit U-Kputepmit MaHHA-YUTHM NOKasan oTcyTcTeue
CTaTUCTUYECKM 3HAUMMbIX PA3IMuMIn MEXAY rpynnamu no aHaausu-
pyembim nokasaTenam (Bce p>0,05). B uenom, pesynbraTbl aHaiu3a
MCXOLHDBIX XapaKTEPUCTUK YKa3bIBAOT Ha TO, YTO rpynnbl 6blM cono-
CTaBVMMbl Ha UCXOAHOM YPOBHE MO BCEM M3MEPEHHBIM NepPeMeHHbIM.
OTCyTCTBME CTAaTUCTUYECKM 3HAUMMBIX PA3IMUMIA Mexay rpynnamu
[0 Hayana 3KcnepumeHTa NO3BOAAET NPEAMNONOMMUTb, YTO pPaHAo-
Mu3auma bblna ycnewHown, 1 Yto Ntobble nocneaytowme pasamuma B
pe3ynbTaTax, BeposaTHO, 06yCNOBAEHbI SKCNEPUMEHTaNbHbIM BO3Ael-
CTBMEM, @ HE UCXOLHbIMM Pa3ANUMAMM MexKay rpynnamu. Komnnekc-
HbI aHaN3 BCEX NOKa3aTesiel BbIABUA CTaTUCTUYECKM 3HAUMMYIO An-
Hamuky B Ol no 12 n3 15 aHann3npyemblix NapameTpoB, TOrAa Kak B Kl
CTaTUCTUYECKM 3HAYMMBIX M3MEHEHMI He 3adUKCMPOBaHO.

Mokaszatenn BHI npoaemoHCTpUpOBanM pasHOHaMNpaB/ieHHbIe
n3meHeHuA. Ha 3-i1 geHb nocne BakUMHaALMK Habaoganock 3amesne-
HME NPOCTOMN 3PUTEbHO-MOTOPHOM peakummn Ha 21,3% (p<0,01) npu
COXPaHEHUM CKOPOCTU CNOXKHOM 3pUTENIbHO-MOTOPHOM PEeaKLMm, 4To

finding may indicate a transient decrease in the activity of brain-
stem structures and a temporary shift in the coordination of mo-
tor and sensory processes [10, 11].

Interestingly, these changes occurred alongside cognitive
improvements that align with modern concepts of neurovegeta-
tive interaction. Specifically, time perception accuracy increased
by 15.6% (p<0.05), the productivity coefficient rose by 8.1%
(p<0.01), and the number of correct responses under stress in-
creased by 11.7% (p<0.05). These findings suggest that the ner-
vous system's reserve capacity is preserved even after typical
post-vaccination side effects, such as transient fever. Our findings
are more consistent with studies suggesting that vaccination does
not negatively impact — and may even support — cognitive stabili-
ty [13], while some literature discusses potential neurological im-
pairments following vaccination [14].

By day 14, CVMR time decreased by 5.7% (p<0.05), and
average exposure time decreased by 17.6% (p<0.05), indicating
enhanced information-processing efficiency. This acceleration in
sensorimotor reactions, accompanied by improved differential in-
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MOMKET TPAKTOBATLCA KaK CHUMKEHME aKTUBHOCTU CTBONIOBLIX CTPYKTYP
M COrNacoBaHHOM PaboTbl MOTOPHBIX M CEHCOPHbIX NPOLLECCOB, OCY-
LLECTB/IAIOLLMXCA Ha pa3HbIX YpoBHAX mosra [10, 11].

BbIfB/IEHHbIE KOTHUTUBHbIE M3MEHEHUA NPEACTaBAAT 0CObbIV
MHTEpPEC B KOHTEKCTE COBPEMEHHbIX NPEeACTaBAEHNI O HeMpoBereTa-
TUBHOM B3anmogencTsun. OAHOBPEMEHHO C BEreTaTUBHbIMM CABUra-
MU YAYYLNANCD KOTHUTUMBHbIE GYHKLMK: TOYHOCTb BOCMPUATUA Bpe-
MeHM Bo3pocnia Ha 15,6% (p<0,05), KoadPpULMEHT NPOAYKTUBHOCTM
yBennunnca Ha 8,1% (p<0,01), a KoAMYeCTBO NPaBU/bHLIX OTBETOB B
ycnosusx ctpecca — Ha 11,7% (p<0,05). B o4HOM U3 MUAOTHBIX Uccne-
[0BaHWUI TaKKe oTMeYeH 3QPEKT NPOPUNAKTUKM AEMEHLIUMN U KOTHU-
TUBHbIX HapyLLIeHWiA B npouecce BakuyHauum [13]. MogobHas auHa-
MUKa Pe3y/IbTaToB NCMX0U3MOIOrMUECKOTO CTaTyca rOBOPUT B NOJb3Y
COXpaHEHWA pe3epBHbIX BO3MOXKHOCTEN HEPBHOW CUCTEMbI CTYAEHTOB
B YCNOBMAX BaKLMHALMKU faxe nocne nnxopasakn. OfHaKo BCTpeya-
I0TCA UCCNIeA0BaHUSA, COOBLLAOLLME O HEBPOIOTUYECKUX HAPYLIEHUAX
nocne BakumHaumu [14].

K 14-my gHIO BpemsA CNOXKHOM 3pUTENbHO-MOTOPHON peakuuu
yMeHbLwunocb Ha 5,7% (p<0,05), a cpeaHee Bpemsa 3KCNO3ULMK CO-
Kpatnnocb Ha 17,6% (p<0,05), 4TO CBMAETENLCTBYET O MOBbLILEHUN
adpdeKkTMBHOCTU 06paboTKM MHOPMaLMKU. YBENUYEHME CKOPOCTU
CEHCOMOTOPHbIX peakuuit Habaogaetca Ha GoHe ynydweHus aud-
bepeHUMPOBOYHOTO TOPMONKEHNSA HEMPOHOB COOTBETCTBYIOLLMX LIEH-
TPOB, YTO COMPOBOMXAAETCA YBENMYEHMEM KONMYECTBA MPABUIbHbIX
OTBETOB (Pa3HMLA CTAaTUCTMYECKM 3HAYMMA NO CPABHEHWIO C UCXOA-
HbIM COCTOSIHMEM).

MapameTpbl BCP nokasanu BereTaTuBHbIN CABUT Ha 3-i feHb U
BO3BPAT K MCXOLHOMY COCTOAHMIO Yepe3 2 Hefenn. CXoaHble M3MeHe-
HWA NOC/Ne BaKUMHALMK NOATBEPKAAIOTCA U B APYIUX UCCNEA0BAHMAX,
roe Habnoganach aHaNorMYHan AMHAMMKA M BOCCTAHOB/EHWE MOKa-
3ateneit BCP nocne sakupHaumm mRNA-BakuMHamm [15]. B Hawem
nccnefoBaHuM napameTpbl BCP noKasanu BbiparKeHHbIW napacumna-
TUYECKUI cABUT Ha 3-11 AeHb: yBennyeHne RMSSD Ha 22,2% (p<0,05),
SDNN Ha 15,4% (p<0,05) n HF-komnoHeHTa Ha 19,4% (p<0,05) npu
CHUMEHUWN MHAEKCA HanpsxeHua Ha 38,8% (p<0,01) n YCC Ha 5,3%
(p<0,05), 4TO MOKET TPAKTOBATLCA KaK YBENNYEHME BKNAAA Napacum-
NaTUYECKUX BANAHWNIA B PETYNALMIO BETETAaTUBHBIX PYHKLMI, B YaCTHO-
CTU, CepAEYHOW AeATEIbHOCTY.

B0o3MOKHO, B NepBble TPU AHA LOMALUHErO PEXMMA NOCNE BaK-
LMHALLMM 3aMYCKAETCA PEXMM BOCCTAaHOB/IEHMA pe3epBa aAanTaLMoH-
HbIX BO3MOXXHOCTEW OpraHM3ma, AaxKe HECMOTPA Ha KPaTKOCPOYHOe
NOBbILEHNE TemnepaTypbl, O YEM CBUAETENbCTBYET TaKKE YBE/U-
yeHue Total Power Ha 29,9% (p<0,05). Be3onacHOCTb BbIABAEHHbIX
GYHKUMOHaNbHBIX M3MEHEHWI NOATBEPKAAETCA AAaHHbIMU CUCTEMA-
TUYECKMX 0630poB. TaK, B OLHOM W3 METa-aHa/ U308, MOCBALLEHHOM
BEKTOPHbIM BakUMHam npotns COVID-19, nokasaHo, YTo Habnwopa-
€Mble BereTaTmBHblE pPeakuMn ABAAKTCA KPAaTKOBPEMEHHLIMU U He
NPMBOAAT K CTOMKUM HapylueHUsM perynaTtopHbix ¢yHkumi [16]. B
Halem MccnefoBaHuM K 14-my OHIO BEreTaTMBHbIE MOKasaTenu Bep-
HY/IMCb K MCXOAHBIM 3HAYEHMAM, YTO COIIACYeTCA TAaKKe U C ApYyrumu
[aHHbIMK O XopoLlem npodune 6e30MacHOCTV aAEHOBUPYCHBIX BEK-
TOPHbIX BaKUWMH [2, 5].

OrpaHu4yeHuns uccnegoBaHua. Hactoswee ccnefoBaHne me-
€T pAag, orpaHNYeHuiA. Bo-nepsbix, OTHOCUTENbHO HEBO/bLIOK pa3mep
BbIOOPKKM, OCOBEHHO KOHTPOAbHOM rpynnbl. Bo-BTOpbIX, 0AHOPOA-
HOCTb BbIBOPKM (340POBbIE CTYAEHTbI-MeAMKM 18-19 neT) He no3Bo-
NAET 3KCTPANOANPOBATb PE3yNbTaThbl HA APYrve BO3PaACTHbIE UAWN KAU-
HUYEeCKMe rpynnbl. B-TpeTbUX, KOPOTKWUI nepuog HabnwogeHus (2
HeAenu) He No3BoAAeT CAeNaTb BbIBOALI O BO3MOMHbIX OTAANEHHbIX
NoCNeaCTBUAX.
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hibition and a higher count of correct responses, suggests a func-
tional recovery and optimization of neural processes.

HRV parameters exhibited a pronounced parasympathetic
shift by day 3, returning to baseline by day 14. This finding mir-
rors recovery patterns observed in studies of mRNA vaccines
[15]. In our cohort, the 3-day post-vaccination phase was char-
acterized by increases in RMSSD (22.2%, p<0.05), SDNN (15.4%,
p<0.05), and the HF component (19.4%, p<0.05). Simultaneous-
ly, the stress index decreased by 38.8% (p<0.01) and heart rate
decreased by 5.3% (p<0.05). These results reflect a significant
increase in parasympathetic dominance within the autonomic
nervous system.

The increase in Total Power (29.9%, p<0.05) suggests that
the initial post-vaccination period may trigger a restorative mode
that bolsters the body's adaptive reserves, despite short-term
physiological stressors. This finding is consistent with systematic
reviews and meta-analyses of viral vector vaccines, which con-
clude that such autonomic reactions are transient and do not re-
sult in persistent regulatory dysfunction [2, 5, 16].

Study limitations. This study has several limitations that
should be considered. First, the sample size is relatively small,
particularly for the control group. Second, the homogeneity of
the participants (healthy medical students aged 18-19) limits the
generalizability of these findings to older populations or those
with underlying clinical conditions. Finally, the two-week obser-
vation period precludes the assessment of potential long-term
physiological consequences.

CONCLUSION

This study, using the Friedman test for longitudinal analysis,
demonstrates that vaccination with Sputnik Light induces a com-
plex of statistically significant yet transient and fully reversible
physiological shifts in the autonomic and central nervous systems
of healthy young adults. The findings lead to the following con-
clusions:

1. Early autonomic shift: Within the first three days
post-vaccination, there is a distinct shift in autonomic
balance toward increased parasympathetic dominance.
This finding suggests a restorative physiological state as
the body allocates resources to manage the initial im-
mune response.

2. Cognitive resource redistribution: Concurrently, cogni-
tive resources are temporarily redistributed. While sim-
ple sensorimotor reactions show a brief slowing, men-
tal task accuracy and productivity improve significantly
under stress.

3. Functional recovery: By the end of the two-week ob-
servation period, both autonomic balance and sen-
sorimotor reaction speeds return to baseline levels.
Importantly, cognitive improvements are sustained, in-
dicating no adverse impact on the long-term regulation
of higher brain functions or autonomic systems.

4. Clinical implications: Overall, vaccination with the
Sputnik Light vector vaccine was not associated with
negative effects on higher nervous activity or auto-
nomic regulation in this cohort. Based on the observed
transient shift in adaptive reserves, recipients should
maintain a reduced physical and mental workload for
the first 2-3 days post-vaccination to support optimal
physiological recovery.
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3AKNIOMEHMUE

Takum 06pa3om, B Xoae NPOBEAEHHOIO UCCEA0BaHMA C NPUME-

HEHNEM KpuUTepua ¢pmnmaHa 6b110 YCTaHOB/IEHO, YTO BaKUWHaUMA
«CnyTHUKOM NaiT» BbI3bIBAET KOMM/IEKC CTaTUCTUYECKM 3Ha4YMMbIX,
HO KPaTKOBPEMEHHbIX U NOTHOCTbIO 06paTVIMbIX M3MEHEeHMU B COCTO-
AHUM BEreTaTUBHOMN U LI,EHTpaIIbHOVI HepBHOﬁ CUCTEMDI Y MON04bIX
340pP0BbIX B3POC/IbIX.

1. B TeyeHue nepBbix 3 AHeN HabnofaeTca cABUr BereTa-
TUBHOrO 6anaHca B CTOPOHY YCU/IEHUA NapacumnaTuye-
CKOW perynaumm, 4to CBUAETENLCTBYET O BOCCTAHOBEHUM
pe3epBOB OPraHM3Ma B YCI0BUAX LWAJALETO AOMALLHEro
pexuma.

2. OpHOBpeMEeHHO MPOMCXOAMT nepepacnpeneneHve KorHu-
TUBHbIX PECYPCOB, BblparKatoLLLeecs BO BPEMEHHOM 3ames;-
NNEHWWN NPOCTOM CEHCOMOTOPHOM peakLuu NpU 3Ha4YMMOM
YNIYULWEHUM TOYHOCTU M NPOAYKTMBHOCTU YMCTBEHHOMN Ae-
ATENbHOCTU B YCNOBMAX CTpecca.

3. K KOHLY ABYyXHeAe/bHOro MOCTBaKLMHANLHOMO nepuoaa
BereTaTMBHbI 6anaHC U CKOPOCTb CEHCOMOTOPHbIX Peak-
LIMIA NPaKTUYECKM BO3BPALLAIOTCA K HOPME, @ KOTHUTUBHbIE
YAYULIEHUA COXPAHAOTCA, YTO CBUAETENbCTBYET 06 OTCyT-
CTBMM HEraTMBHbIX MOCNEACTBUIA B PEryaumm BbICLLMX
bYHKLMIA MO3ra 1 BereTaTUBHbIX CUCTEM OpraHM3ma.

4. B KOHEUHOM MTOre, HeraTMBHbIX NOCAEACTBUMN B PEryNALMM
BbICLUMX GYHKLMIA MO3ra U BEreTaTMBHbIX CUCTEM OpraHm3-
Ma B YC/IOBMAX BaKLMHALIMW BEKTOPHOW BaKLUMHOMN «CnyT-
HUK JlaliT» B TeyeHue ABYXHEAE/bHOro MOCTBaKUMHa b
HOrO nepuofsa HaMu He ycraHosneHo. LlenecoobpasHo
NPUAEPNKMBATLCA WAAALLEr0 AOMALLHErO PeXxuma B nep-
Bble 2-3 1HA NOC/Ie BaKLMHALMK, TaK KaK UMEHHO B 3TOT ne-
p10oA, OpraHM3m 4YesioBeKa HysKAAeTcA B BOCCTaHOB/IEHMM
pe3epBHbIX afanTaLOHHbIX BO3MOMKHOCTE.

10.
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