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CuHgpom cnaboctu cuHycosoro y3na (CCCY, cuHaopom
OUCPYHKLNM CUHYCOBOIO y3ria) — HapyLUeHne puTMa, Bbi3BaHHOE
ocnabneHnem nnu npekpawieHnem yHKLUN aBToOMaTn3mMa
CUHYCHO-NpeacepaHoro ysna.

CuHycoBasd bpagnkapamst — 910 HapyLLeHne cepaedHoro
PUTMa, NP KOTOPOM NPOUCXOONT ypexXeHne (OHMU CTaHOBATCS
pPeaKNMM) YacTOTbl cCeEpaEYHbIX COKpaLleHUn (MeHee 60
COKpaLLEHNN B MUHYTY) NP COXPaHEHUN UX PUTMUYHOCTU
(COKpaLLleHUA NPOUCXOOAT YepPE3 paBHbIE MPOMEXYTKU BPEMEHU) U
CKOOPAMHNPOBAHHOCTM (MpaBusibHas nocnegoBaTeribHOCTb
COKpalleHuna kamep (otaenos) cepaua).



Knaccudukauymsa:

Pasnuyatot crieayrowme popmbl cuHapoma cnabocTu
CUHYCOBOIO y3na:

1. CnHycoBasi bpagukapaus.

2. CuHoaTpmanbHas brnokapga.

3. OcTtaHoBKa CMHYCOBOIO y3na.

4. CnHapom bpaaukapann-tTaxmkapauu.

5. MeaneHHoe BoccTaHOBEHME PYHKLMM CUHYCOBOIO y3nanocrie
KapanoBepCcUumn.



[TpnYnHbI

MHorga cuHycoBas bpagmkapausa MOXKET BO3HMKaTb De3 Kakou-
nnMbo naTtonorn4eckom NpuYmnHbl (0oriesHN) — 3To Tak Ha3biBaemMas
domnamnonormnveckas bpagukapaus. lNpuinHamm moryT ObIThb:

-UHTEHCUBHbIE 3aHATNA CNOPTOM (ONs NpodeccuoHanbHbIX
CNOPTCMEHOB XapaKTepeH 3aMmeaneHHbIN cepaevHbiv PUTM
BCeACTBWE BbICOKON TPEHUPOBAHHOCTU cepaua);

-BO30ENCTBUE X0Nnoaa;
-COH, OTAbIX.



CumMmnToMmbl

[Tpn cnHycoBomn bpagnkapanm Hanbdonee xapakTepHbl
cnegyroume CUMMNTOMbI:
-CNaboCTb, rOfIOBOKPYXXEHUE, PEeOKO — NOTEPS CO3HAHUS;

-OfblLLIKa, YyBCTBO HEXBATKN BO3AYXa;
-0ecnoKoncTBO, YYBCTBO CTpaxa, NnaHuka, 60s3Hb YMepeTb.



OcCnoXxXHeHnsa 1 nocreacTems

* BHe3anHaa cepagevHasa cMepThb (NpeKkpalleHne cepaevyHou
neaTenbHOCTU (OCTaHOBKa cepaua)).

* TpaBMbl BCNieacTBMe NOTEPU CO3HAHUA.
« OCTpOE HapyLLUEHNE MO3roBOro KpoBoOOpaLLEHUS.

« CepaeyHas HegoCTaTOMHOCTb (COCTOSIHME, MPU KOTOPOM cepaLe
CTAHOBUTCS HECMOCOOHbLIM BbIMOJTHATL CBOK PYHKLIMIO MOJTHOLIEHHO).

* YcyrybneHue nwemmyeckon 6onesHn cepgua (HE4OCTaTOMHOCTH
KPOBOCHa0XeHUs cepae4vHon MblLlLbl M NOCTYNNEHUA K HEWN
Knucrnopona), passutne nHdapkta mmokapaa (rmbenuv yqactka cepaua
OT OCTPOro KMCNOPOAHOro ronogaHns ¢ nocneayoLwmm 3aMmeLleHNEM
ero pyoLoBon TKaHbHO).



JleyeHune cnHycoBoun bpagmkapann

e O6wWue pekomeHOayuu -nHOrAa Bpay MOXET Ha3Ha4YUTb TONbKO
BUTaMWHHbIE M O0LLIeyKpensigowme npenaparbl, AUETY (OrpaHnveHne
XXMPHOK 1 crnagkomn nuLin, ynotpebrieHne 6osbLlero KonmyecTsa CBEXMX
OBOLLEN N (PPYKTOB), a TaKKe NpenapaThbl A9 n3nevdeHnst unu yMmeHblUeHNs
CUMMTOMOB 3aboneBaHusl, Bbi3BaBLLUErO CUHYCOBYIO Bpaankapaunio (ecnu
NnpuynHa N3BECTHA).

 MeQukaMeHMO3Hoe sie4eHue — rnpu NIoxXon NepeHOCNMOCTU CUHYCOBOW
Opagvkapaun Ha3HavaroTcAa npenaparsl, yBenuyumaaroLwme 4acToTy
cepaeyYHbIX CoKpalleHNn (CMMNaToMMMETUKU, XONMHOBNOKAaTOopPbI).

e Xupypau4eckoe sie4eHue — npnMmeHdaeTcd npu 3nokadeCcTBeHHOM
(yrpoxatoLLem Xun3Hun) TedeHnn bpagmkapanm — npu 4actelx obMopokax,
CUIMbHOM CHUXXEHWUN YaCcTOTbl CepAeYdHbIX COKpaLLeHnIn, nNpu
Heap(PEKTUBHOCTU MeOAUKaMEHTO3HOro fiedeHus. [1poBoanTca yctaHOBKa
OKC (anektpokapanocTumyngaropa) — MarieHbKoro npmubopa,
reHepupyroLLero npaBnnbHLIN cepaedHbIv pPUTM, KOTOPbLIW 3a4aeT cepauy
npaBusibHble N PUTMUYHbIE COKPaLLEHUA.
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] miR-423-5p Reverses Exercise Training-Induced HCN4 Channel Remodeling and Sinus
dia.
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ownregulation of the pacemaking ion channel, HCN4, and the corresponding ionic current, If, underlies exercise training-induced
ardia in rodents. If this occurs in humans, it could explain the increased incidence of bradyarrhythmias in veteran athletes and it
ant to understand the underlying processes. Objective: To test the role of HCN4 in the training-induced bradycardia in human
investigate the role of micro-RNAs (miRs) in the repression of HCN4. Methods and Results: As in rodents, the intrinsic heart
ificantly lower in human athletes than non-athletes and in all subjects the rate-lowering effect of the HCN selective blocker,

/as significantly correlated with the intrinsic heart rate, consistent with HCN repression in athletes. Next generation sequencing
1owed remodelling of miRs in the sinus node of swim-trained mice. Computational predictions highlighted a prominent role for
Interaction between miR-423-5p and HCN4 was confirmed by a dose-dependent reduction in HCN4 3'-UTR luciferase reporter
-transfection with precursor miR-423-5p (abolished by mutation of predicted recognition elements). Knockdown of miR-423-5p
423-5p reversed training-induced bradycardia via rescue of HCN4 and |¢ Further experiments showed that, in the sinus node of
mice, upregulation of miR-423-5p (intronic miR) and its host gene, NSRP1, is driven by an upregulation of the transcription

. Conclusions: HCN remodelling likely occurs in human athletes as well as rodent models. miR-423-5p contributes to training-
ycardia by targeting HCN4. This work presents the first evidence of miR control of HCN4 and heart rate. miR-423-5p could be a
arget for pathological sinus node dysfunction in veteran athletes.
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AHHOTaUUA

* He3HauunTenbHoOe CHMXXeHNe YacToThbl cepae4HbIX COKpaLleHU
He npeacTaBnAaeT HeNocpPeacTBEHHOW OMAaCHOCTU ANA XXU3HU
yenoseka. [1py 3TOM naumeHT MOXET HE OTMeYaThb Kakux-nmbo
3aMETHbIX NSBMEHEHNI B CBOEM CaMO4YyBCTBUUN. BMecTe c Tem
bpagukapona MoXeT ObITb NepBbIM MPU3HAKOM Kakoro-rmobo
NaTos10rM4eCcKoro rnpoLecca B opraHmame (Hanpumep,
N3MeHeHne PyHKUUN LWNTOBUOHOW Xenesbl)






