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BBEJEHWUE

M3BecTHO, UTO cepaeuHO-COCyAMCThie 3a00seBa-
HUS, B TOM YUCJI€ MU HaApYyLIEHUs CEPIEeYHOTo pUTMa,
COTIPOBOX/IAIOTCS TIOBBILIEHHOW AaKTUBALMEN CUM-
natoaapeHanioBoil cucrembl (CAC). T'unepakTuBa-
st CAC cTaHOBUTCS MIPUYMHOM MOBBIIIEHUS YPOB-
HSI LIMPKYJUPYIOLIMX KAaTEXOJaMUHOB — aJipeHaliHa
U HOpalpeHaJrHa, B pPe3yJIbTaTe Yero MOXeT BO3HU-
KaTbh JIeCEHCUTU3alus B-aapeHopeuentopos (B-AP),
yCcyrybJieHre COKpaTUTebHOM TUCHYHKIIMA MUOKapP-
Jla U pazBuTue aputMuu. ITokazaressiMu HampsKEH -
Hoctu CAC sBIsSIIOTCS B-alpeHOPEaKTUBHOCTh MEM-
O6paH sputpouutoB (B-APM) M ypoBeHb LIMPKYJIW-
pylolux karexojamuHoB. OnHol M3 HauboJjiee pac-
MPOCTPAHEHHBIX APUTMUN SABASIETCS (HUOPUIUIALINAS
npeacepauii (PI1), npuBoasIasg K CHUXKEHUIO Kaue-
CTBa XXU3HU, UHBAJIUIHOCTUA U BBICOKOW CMEPTHOCTH.
IMTosroMy cpeau nanueHToB ¢ PI1 BaxkHO M3ydyeHME
(PYHKIMOHAJIBHOW cOCTOsITeIbHOCTU B-AP B pa3Hble
Mepuo/ibl 3a00JIeBaHUS.

LEES1b NCCJIEAOBAHUA

OLieHUTh B-aApeHOPEeaKTUBHOCTU MEMOpaH 3pu-
TPOLIMTOB W YPOBEHb alpeHalrHa, HopaapeHaaruHa
y IIAaLMEHTOB ¢ (PUOPMIUIILMEN TIpeacepanii 10 1 Mo-
cJie XUpypruyeckoro JieueHus .

MATEPUWAJbI U METO[bI

B BbIOOpPKY BKIIIOUeHO 47 manueHToB — 31 MyxX-
yypHa U 16 XEHIIMH; BO3pacT B BHIOOPKE COCTABWII
51 (26; 77) roa. Y Bcex MalLMEHTOB ObLIa QUATHOCTHU-
poBaHa ®I1 Ha ocHOBaHUM 3JIEKTpOKapIuorpahuu
(OKT') u cyrounoro MmoHutopupoBaHus. Cpenu Bceit
BBIOOPKH 59,6 % NalMeHTOB MMEIU IapOKCU3Malb-
Hy10, 25,5 % — nepcuctupymoiyio, 14,9 % — murenn-
HO nepcucTtupyooiyo dopmbel @I1. BceMm nauueHTam
ObLI0 MpoBeneHo onepatruBHOe JedyeHne I MmeTomom
paaroyacToTHOM uiau Kpruoadiauuu. B-APM onpene-
JISTA METOZIOM OLIEHKH M3MEHEHHUSI OCMOPE3UCTEHTHO-
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CTU PUTPOLIMTOB B pe3yJibrate 0sokananl B-AP in vitro
CEJIEKTUBHBIM B-anpeHobsokaTopoM (B-APM, ATAT,
Poccus). KoHueHTpauuu anpeHajiMHa U HOpaapeHa-
JIMHA B TIJIa3Me€ KPOBU OMNPEACIISI METOAOM TBEPIO-
(azHOro UMMYHO(PEPMEHTHOTO aHaIM3a C MTOMOIIIbIO
HabopoB peareHToB Adrenalin ELISA u Noradrenalin
ELISA (Tecan IBL International, I'epmanus). IToka-
3aTeJIM MCCJIEIOBAJIM Y BCEX MALIMEHTOB /10 JIEYEHMS,
y 44 nmauueHTOB — 4epe3 3 cyToK, y 18 manueHToB —
yepe3 3 Mecdua, y 9 mauueHToB — yepe3 12 MecsieB
nocie abgauuu. 3HAYMMOCTb U3MeHeHuil B-APM
U YPOBHS KaTeXOJIAMUHOB 0 U IOCJ€e adjaaluu ole-
HUBAJIM C MOMOIIbIO KpUTepust YuikokcoHa. Cuiy
JIMHEWHOW B3aUMOCBSI3U MEXIY KOJUYECTBEHHBIMU
rnokasarejisiMi OLIEHMBAJIU C MOMOILbIO KO3(pduim-
eHTa paHroBoi koppeasauuu CnvpmeHa.

PE3YJIbTATbI

B uccinenyemoii BbIOOpKE OTCYTCTBOBAJIM CTaTH-
CTUYECKM 3HauuMMble u3MeHeHust B-APM u ypos-
HS aJpeHalMHa 0 M B pa3HbIe CPOKM TOCie abia-
uuu. Tak, ypoBeHb B-APM po onepauuu cocTaBu
18,2 (12,6; 25,4), uepe3 3 cyrok — 22,3 (14,4; 26.6),
yepe3d 3 mecsua — 20,3 (9,3; 29,3), uepe3 12 mecs-
ueB mocie onepauuu — 27,7 (16,8; 36,7). YpoBeHb
aJpeHajiMHa J0 oIlepaluu, 4yepe3 3 CyToK, 3 Mecsla
u 12 MecsieB mocse orepanydu COCTaBUJ COOTBET-
ctBeHHO 4.4 (3,7; 6,9), 4,7 (3,0; 6,4), 4,6 (2,5; 6,6)
u 5,6 (9,1; 8,8). OnHako OBIJIO BBISIBJIEHO MOBBIIIIE-
HUE YPOBHS HOpaJpeHaarnHa yepe3 12 MecslieB mocie
abyialy 1Mo CPaBHEHUIO CO 3HAYCHUSIMM JI0 JICUCHUS
u 4yepe3 3 cytok mocie JyiedeHus B 1,7 u B 1,8 pasa
cooTBeTcTBEHHO (p = 0,028). YpoBeHb HOpaapeHanu-
Ha J0 oIlepaluu, yepe3 3 CyTOoK, 3 Mmecsdua u 12 me-
CSLIeB TOCJIe OIepallid COCTAaBMJI COOTBETCTBEHHO
40,9 (18,7; 56,6), 38,6 (14,8; 49,6), 46,7 (25,6; 57,3),
69,3 (65,1; 80,1). o omepauuu B-APM u ypoBeHb
HOpaapeHalnHa ObUIM JUHEWHO B3aMMOCBSI3aHBI
(r = 0,335; p = 0,037), onHako IIOCJIe JIEYEHUS JIU-
HeliHasg koppensius ucuezana. Yepes 3 u 12 Mecsi-
LIeB MOCJIe abJalluy BBISIBISIACH CUIbHAS JIMHEeHAs
KOPPEJSILINS MEXIY YPOBHEM aapeHaINMHaA U HOpaape-
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HaymHa (r= 0,611; p=0,012 u r= 0,786; p = 0,036
COOTBETCTBEHHO).

3AKITIOYEHUE

B BriOopKke nanmentoB ¢ DI1 nokazarenu B-APM
1 yPOBEHb HOPAAPEHAIMHA [0 JICUCHUS ObLIN JIMHE-

HO B3aMMOCBSI3aHbl, OJHAKO TOCJe abjaluu Koppe-
Jguus ucuesana. [lpu aTom 3HaueHus c-APM craTtu-
CTUYECKHU 3HAYMMO He U3MEHSIOTCS, a ypOBEHb HOpa-
JIpeHaJIMHA MpU 12-MecsIYHOM HaOJII0IeHMU MOBbIIIA-
ercd. TakuMm oOpazoMm, yepe3 12 mecslieB nocie Jie-
yeHus y nauueHToB ¢ @I1 Bo3pacraeT aKTUBHOCTH
CAC, HO (yHKUMOHaJbHAsA COCTOSTEJILHOCTH B-AP
CTaTUCTUYECKN 3HAYMMO HE MEHSEeTCS.
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BACKGROUND

It is known that cardiovascular diseases, including
cardiac arrhythmias, are accompanied by increased ac-
tivation of the sympathetic-adrenal system (SAS). Hy-
peractivation of the SAS causes an increase in the level
of circulating catecholamines — adrenaline and norep-
inephrine, resulting in desensitization of B-adrenergic
receptors (B-AR), aggravation of myocardial contrac-
tile dysfunction and the development of arrhythmia.
Indicators of SAS tension are B-adrenergic reactivi-
ty of erythrocyte membranes (B-ARM) and the level
of circulating catecholamines. One of the most com-
mon arrhythmias is atrial fibrillation (AF), which leads
to a decrease in the quality of life, disability and high
mortality. Therefore, among patients with AF, it is im-
portant to study the functional viability of B-AR in dif-
ferent periods of the disease.

THE AIM

To assess B-adrenergic reactivity of erythrocyte
membranes and the level of adrenaline, norepineph-
rine in patients with atrial fibrillation before and after
surgical treatment.

MATERIALS AND METHODS

The sample included 47 patients (31 men
and 16 women); the age in the sample
was 51 (26; 77) years. All patients were diagnosed
with AF based on ECG and 24-hour monitoring.
Among the entire sample, 59.6 % of patients had par-
oxysmal, 25.5 % persistent, 14.9 % long-term per-

sistent forms of AF. All patients underwent surgi-
cal treatment of AF using radiofrequency or cryoab-
lation. B-ARM was determined by the method of as-
sessing changes in erythrocyte osmotic resistance
as a result of blockade of B-AR in vitro with a selec-
tive B-adrenergic blocker (B-ARM, AGAT, Russia).
Plasma epinephrine and norepinephrine concentra-
tions were determined by enzyme-linked immunosorb-
ent assay using Adrenalin ELISA and Noradrenalin
ELISA kits (Tecan IBL International, Germany).
The parameters were studied in all patients before
treatment, in 44 patients after 3 days, in 18 patients
after 3 months and in 9 patients after 12 months af-
ter ablation. The significance of changes in B-ARM
and catecholamine levels before and after ablation
was assessed using the Wilcoxon test. The strength
of the linear relationship between quantitative indi-
cators was assessed using the Spearman rank correla-
tion coefficient.

RESULTS

In the study sample, there were no statistically sig-
nificant changes in B-ARM and adrenaline levels be-
fore and at different times after ablation. Thus, the lev-
el of B-ARM before surgery was 18.2 (12.6; 25.4), af-
ter 3 days — 22.3 (14.4; 26.6), after 3 months —
20.3 (9.3; 29.3), and 12 months after the surgery
— 27.7 (16.8; 36.7). The level of adrenaline before
surgery, 3 days, 3 months and 12 months after sur-
gery was 4.4 (3.7; 6.9), 4.7 (3.0; 6.4), 4.6 (2.5; 6.6)
and 5.6 (9.1; 8.8), respectively. However, an increase
in the level of norepinephrine was found 12 months
after ablation compared with the values before treat-
ment and 3 days after treatment by 1.7 and 1.8 times,
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respectively (p = 0.028). The level of norepinephrine
before surgery, 3 days, 3 months and 12 months af-
ter surgery was 40.9 (18.7; 56.6), 38.6 (14.8; 49.6),
46.7 (25.6; 57.3) and 69.3 (65.1; 80.1). Before sur-
gery, B-ARM and norepinephrine levels were lin-
early correlated (r = 0.335; p = 0.037), but after
treatment, the linear correlation disappeared. At 3
and 12 months after ablation, there was a strong line-
ar correlation between adrenaline and norepinephrine
levels (r=0.611; p=0.012 and = 0.786; p = 0.036,
respectively).

CONCLUSION

In the sample of patients with AF, B-ARM
and norepinephrine levels were linearly correlated be-
fore treatment, but after ablation, the correlation disap-
peared. At the same time, the values of -ARM do not
change statistically significantly, and the level of nor-
epinephrine increases during a 12-month follow-up.
Thus, 12 months after treatment in patients with AF,
the activity of the SAS increases, but the function-
al viability of beta-AR does not change significantly.
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