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AHHOmMayus

O6ocHosaHue. Patee NPOAEMOHCTPUPOBAHO, YTO MCMOJIb30BAHUE B KOTHUTUBHON peabunutaumuu MeTofa ABOMHbIX 3agay (BbIMONHEHUe KOr-
HUTUBHOTO U MOTOPHOTO 3afaHWit OLHOMOMEHTHO) 06ecneynBaeT YCTONUYMBOE YNYUIIEHUE KOTHUTUBHBIX U ABUTaTENbHbIX hyHKLMIA. 0gHaKO ero
3 PEeKTUBHOCTb Y KapAMOXMPYPrUYECKMX NaLMEeHTOB M3yYeHa NMOoKa HefoCTaToO4HO.

Lens. OueHnTb 3¢hHeKTMBHOCTb TPEHMHIA MO BOCCTAHOBAEHMIO KOTHUTUBHBIX (DYHKLMIA C UCNOMb30BAHUEM KOMMbIOTEPHOW NPOrpamMMbl BONHBIX
3afiay B paHHeM nocneonepaLuoHHOM Nepuofe KOPOHAPHOro WYHTUPOBAHUSA, BbINMONHEHHOTO B YCIOBUAX UCKYCCTBEHHOTO KPOBOOOPALLEHMS.
Mamepuan u memodsi. [lo onepauun obcnefoBaHbl 62 nauueHTa B Bo3pacTe 64 [60; 69] neT, U3 HUX METOAOM MPOCTON paHAOMMU3aUUU
cchopMUpoBaHbl Tpynna, Npoweawasn NocaeonepaumnoHHbIi KOTHUTUBHLIA TpeHUHT (n=29), n rpynna 6e3 nposefeHus peabunutauuu (n=33).
3a 2-3 pHA [0 NpoBefeHMa onepauumn U nepep BLIMUCKON U3 CTaLuMOHapa y BCexX NaLMeHTOB NPOBEAEHO PaclIMPeHHOe HeMPONCUX0NornyecKoe
TECTUPOBAHME C OLEHKOI NMCUXOMOTOPHBIX U UCMONHUTENbHBIX (DYHKUMIA (HENPOLMHAMUKM), BHUMAHUA W KPAaTKOBPEMEHHON NaMATH, a Takke
onpefeneHbl KOHLEHTPALMK B CbIBOPOTKE KPOBM MapKEPOB MOBPEXEHUSA rONOBHOMO MO3ra: HelipoHcneLnduyeckoii eHonasbl 1 6enka S100.
Pesynemamei. [laHHble npegonepaLMoHHOro pacLiMpeHHOro HepoNCUX0N0rMYECcKoro TeCTUPOBaHUA He NPOAEMOHCTPUPOBAN MEXTPYNNOBbIX Pa3-
Jnunit. Ha 8—10-e cyTku NocNe KOPOHAPHOTO WYHTUPOBaHUA >20% CHUXEHWUe NOKa3aTeseil B KOTHUTUBHbIX TECTaX BbIABNEHO Y NaLMeEHTOB 06eux rpynn.
B rpynne ¢ KOTHUTUBHBIM TPDEHMHTOM YMCIO NALMEHTOB C YXYALWEHWEM NOKA3aTeNei NaMATH, BHUMAHUA W HEMPOAUHAMUKM OblI0 3HAYNMO MEHBLLE, YeM B
rpynne 6e3 TPEHUPOBOK; TaKXKe Y NaLMEHTOB, NPOLIEAILINX KOTHUTUBHYIO peabunutaLmio, He NPOM30LLNO0 YBETUYEHUS KOHLEHTPaLMIA HellpoHcneuudm-
YeCKoW eHonasbl M KanbluiicBasbiBatoLiero 6enka S100B No cpaBHEHMIO C LOONEPALMOHHBIMU 3HAYEHUSMM B OTIMYME OT NaLMEHTOB Be3 peadunuTaLmuu.
3axnroyerue. NpumeHeHNe KOMNbIOTEPHO NPOrpaMMmbl B BUAE ABOMHBIX 3a4a4 NPOAEMOHCTPUPOBANO YMEHbLIEHNE TAXECTN KOTHUTUBHBIX Ha-
pylIeHUiA nocne onepawuu.

Kniouesbie cnosa: korHuTuBHas peabunutaums, ABOIHAaA 3afa4a, KOPOHAPHOE WYHTMPOBaHUe, HelipoHcneumnduyeckas eHonasa, S100B
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BeepneHue

HecmoTps Ha coBeplEeHCTBOBaHME XMPYPrUYeCcKUX U aHecTe-
310NOTMYECKUX METOANK, HEBPONOTUYECKUI AedULMUT U CHUXKEHME
KOTHUTUBHBIX yHKUMIA (KP) ocTatoTcs ogHMMM M3 YacTo BCTpeya-
IOLLMXCA OCNOXHEHNI B KAPAMOXMPYPIUK. YUNUTbIBASA, YTO KOPOHAP-
Hoe WwyHTUpoBaHue (KLU) BXOAMT B 4MCNIO pacnpoCTpaHeHHbIX one-
paumii, CHUXKEHMEe YacTOTbl NOA0OHOTO POAA OCTOXKHEHU ABNAETCS
NpUMOPMTETOM NS UCCNEef0BaHNIA.

3 heKTUBHOCTL KappuopeabuauTaumMmu nocne BbINMOJAHEHMUSA
KapaMOXMPYPrUYecKUX BMEWaTeNbCTB ABNAETCA HEOCMOPUMBIM
taktom. [na ynyylweHus TeyeHUs NOCNEONepaLyuoHHOro nepu-
Ofa 3TOT BUJ MOMOLLM JOMKEH OKa3blBaTbCA BCEM 6e3 UCKIYe-
HWA nauueHTaM, Knacc AokasatenbHoctu IA. be3 onTumanbHoi
peabunuTaLMmM B roCNUTaNbHOM NepUOLE HEBO3MOXHO B MOJIHOIA
Mepe [o6uTbCA addekTa xupypruyeckoro nevenus [1]. Mexay Tem
NonbITKM NpeaoTBpaTuTh cHuKeHne K@ nocne pesackynsapusaymu

MUOKapha C MCMONb30BaHWUEM CTaHAAPTHbIX PEabUNMTALMOHHBIX
MOLXOLOB He BCEraa MPUHOCAT XKeNaeMblii pe3ynbTar.
KorHutueHas peabunutaums npusHaHa CTaHAApTHbIM KOMMO-
HEHTOM peabuNMTaLUOHHbIX NPOrpaMM [ MALUEHTOB C OCTPbIMYU
HapylleHWsAMKU MO3roBOro kpoBoobpalieHus (OHMK), BkItOUYEHHbIM
BO MHOXECTBO HALMOHANbHbIX KIMHUYECKUX PYKOBOACTB (Hanpu-
mep, EBponeiickoit efepauuu HeBponornyeckux Hayk) [2]. OHa
CO3[aeT CyleCTBEHHbIE NPEUMYLLECTBA N0 CPABHEHUIO C 0ObIYHOM
peabunutaumeil UAM OTCYTCTBUEM fEYEHUs, NO3BONSET AKTUBU-
pOBaTb KOTHUTUBHbIE Pecypchbl NaLMeHTa U cnocobCTByeT Ux BOC-
CTaHoBAeHuWt0. bnarogaps pa3BUTUIO KOMMbIOTEPHbLIX TEXHOOMUMA
B HacTosilyee BPeMA aKTUBHO MPUMEHSIOTCA KOMMbIOTEpHblE pea-
GUAMTALMOHHbIE KOTHUTUBHbIE nporpammsl. Wx 3tdekTuBHOCTL
B BOCCTAHOBNEHUM HApyLWeEHW BHUMAHWA, NaMATH, YTPAueHHbIX
counanbHbix HaBbikos nocne OHMK, yepenHo-mMo3roBeIx Tpasm, a
TaKXe y KapAMOXUPYPruYeckux 6oNbHbIX paHee [oKas3aHa B pajae

CMMCOK COKPALLIEHWIA

M - ronoBHOM MO3r

MK — nckyccTBeHHOEe KpoBOOOpalyeHue

K® — korHutuBHbIE YHKLMM

KL - KopoHapHOe WYHTUPOBaHUeE

OHMK - ocTpoe HapylueH1e MO3roBoro KpoBoobpalleHus

MoCA (Montreal Cognitive Assessment) — MoHpeanbckas wWwkana
KOTHUTUBHOM OLLEHKM

NSE (neuron-specific enolase) — HelipoHcneyuduyeckas eHonasa
S100p — KanbLMACBA3bIBAIOLMIT BENOK
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Abstract

Background. Previously, it has been demonstrated that the use of the dual-task method (performance cognitive and motor tasks
simultaneously) in cognitive rehabilitation provides sustainable improvements in cognitive and motor functions. However, the effectiveness
of the dual-task method in cardiac surgery patients has not been studied enough yet.

Aim. To evaluate the effectiveness of the training for recovering cognitive function using a computer program of dual tasks in the early
postoperative period of on-pump coronary artery bypass surgery (CABG).

Material and methods. Sixty-two patients aged 64 [60; 69] years were examined before surgery and divided into two groups: with
postoperative cognitive training (n=29) and without cognitive rehabilitation (n=33). The extended neuropsychological testing was performed
2-3 days before and 8-9 days after CABG to assess the psychomotor and executive functions (neurodynamic), attention and short-term
memory, as well as the serum concentrations of markers of brain damage: neuron-specific enolase and S100p protein were measured.
Results. The data of preoperative extended neuropsychological testing did not demonstrate between-group differences. At 8-10 days after
CABG, >20% decrease of the cognitive indicators was detected in patients of both groups. In the group with cognitive training, the number
of patients with impaired memory, attention and neurodynamics was significantlylower than in the group without training. Also, in patients
who underwent cognitive rehabilitation, there was no increase in the concentrations of neuron-specific enolase and calcium-binding protein

S100B compared to preoperative values, in contrast to patients without rehabilitation.
Conclusion. The use of dual tasks computer program demonstrated a decrease in the severity of cognitive impairment after surgery.

Keywords: cognitive rehabilitation, dual task, coronary bypass surgery, neuron-specific enolase, S1008
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uccnepoBaHuii [3-5]. TeM He MeHee B KapAWMOXUPYpruu neyed-
Hbl 3heKT NOLOGHbIX TPEHUPOBOK U3y4YeH MOKa HELOCTaTOuHO,
4TO MOGYXJAeT HAC K HOBBbIM UCCNELOBAHUAM, XOTA U3BECTHO, YTO
MCMONb30BaHME KOMMbIOTEPHbIX MPOrpaMM C ABOMHLIMU 3afa4amu
(BBINONHEHWE KOTHUTUBHOTO M MOTOPHOTO 3aaHUN OBHOMOMEHT-
HO) obecneunBaeT ycroituuBoe ynydweHue KO u pBuratensHbix
GbyHKUKMIA y noXunbix ntogeit [6]. Tnnote3oi nccnegoBaHua ctano
NPeAnoNOXeHNe 0 TOM, YTO TPEHUPOBKM C UCNONb3OBAHNEM BON-
HbIX 3aJa4, NPOBEAEHHbIE B PaHHEM NOCNE0NepaLMoHHOM nepuose
KLL, 6ymyT oka3biBaTb NONOKUTENbHbIA IDHEKT Ha UHTENNEKTYaANb-
Hble BO3MOXXHOCTU NaLMUEHTOB.

Llenb uccnepoBanma — oueHNTb 3PPEKTUBHOCTb TPEHMHIA NO
BoCCTaHOBNeHW0 K ¢ ncnonb3oBaHUEM KOMMbIOTEPHOI Nporpam-
Mbl [BOHbIX 3afja4y B paHHeM nocneonepauuoHHom nepuoge KL,
BbIMOJIHEHHOTO B YCIOBUAX UCKYCCTBEHHOTO KpoBoobpaleHus (UK).

Martepuan u meTofpl

B HacToswee Bpems B HAW KICC3 Bepetcs nouckoBoe HayyHoe
uccneposaue (npotokon N°10 yTeepwzaeH JIOKanbHbIM 3TUYECKUM
KomuTeTOoM 12.10.2020) MO M3y4EHMIO BO3MOXHOCTEN KOMMbIOTEPHO
nporpamMmbl C ABOWHbLIMM 3agaYaMu (BbIMOJHEHUE KOTHWUTUBHOTO U
MOTOPHOTO 3afiaHWi i OJHOMOMEHTHO) no BoccTaHoBaeHuo KO nauu-
€HTOB, NEPEHECLIMX XMPYPrUYECKYIO PEBACKYAPU3aALIMI0O MUOKAPLA.

B nccnepnoBaHme BKNOYEHBI NALMEHTbI, NOAFOTOB/IEHHBIE K NJ1a-
Hosomy BmewatenbcTBy KLU c VK, B Bo3pacTe 45—75 neT, MyXCKOro
nona, noanucaslimne 4o06pPOBOAbHOE MHPOPMUPOBAHHOE COracue.
He Bkatoyanucs naymenTsl ¢ OHMK, anunencueit, TpaBmamu rosios-

Horo mo3ra (I'M) B aHamHe3e, ¢ genpeccueil n gemeHuUMel, Habu-
paBLlme npu obcnegoBaHumM 4o onepauuu no MoHpeanbcKoii LWka-
ne KorHuTuBHoit oueHku (Montreal Cognitive Assessment — MoCA)
<18 6annoB u wWwkane genpeccun beka =8, c TAxenoi comaruye-
CKOW natonorueit, NCMXMYeCKUMK 3ab0NeBaHUAMU.

CornacHo KpuTepWAM BKJIIOYEHWUS WU UCKIIOYEHUS OTOOpaHbI
62 nauueHTa, MeAMaHa Bo3pacTa cocTaBuna 64 [60; 69] ropa, ¢
OANTENbHOCTbIO 00yyeHus 11 [10; 12] net. MNyTem npocToit paHpo-
MU3auun CHOPMUPOBAHBI 2 TPYNMbl, CONOCTaBUMbIE MO UCXOAHbBIM
KNMHWYECKUM W aHaMHeCTMYeCKUM XapaKTepucTWKaMm: rpynna,
NpolWeAwWwas NoceonepaLMoHHbIA KOTHUTUBHBIA TpeHUHT (29 na-
LMEHTOB), W rpynna cpaBHeHWUs 6e3 NpoBefeHWUsi KOTHUTUBHOI
peabunutaumn (33 nauyueHTa). Bcem nauueHTam 3a 2-3 cyT Ao
BMeLIaTenbCTBa NPOBOAMIOCH CKPUHMHTOBOE TECTUPOBAHWE C UC-
nonb3oBaHuem wkan MoCA u penpeccumn beka, pacwmpeHHoe Helt-
pONCMX0N0rnyecKoe TeCTUPOBaHKE U ONpefeneHne KOHLEHTpaLMu
mapkepoB nospexgeHua [M B cbiBopoTKe KpoBu. Ha 8-9-e cyTku
nocne KW (nepepn BbINMCKOI) MpOBeAEHbl PacWIMPEHHOe Hel-
poncuxonoruyeckoe TeCTUPOBaHME U ONpeAeneHne KOHLEHTpaLum
mMapkepoB nospexaeHus 'M B cblBOpOTKe KpoBH.

PacwmpeHHoe HeliponcuxonornyecKkoe TeCTMpOBaHME C OLeH-
KOW MCUXOMOTOPHBIX U UCMONHUTENbHBLIX YHKUMIA (HelipognHaMu-
KW), BHUMAHUsA 1 KPaTKOBPEMEHHOI NaMATU BbINONHEHO HA NCUXO-
tdusmnonornyeckom komnnekce Status PF [7], meToauka onucaHa
Hamu paHee [8, 9]. PYHKLMM BHUMAHMSA UCCNEAOBANUCH C MOMOLLbIO
Tecta «06beM BHUMaHUA» 1 TecTa bypaoHa, B KOTOPOM yUUTIBANOChH
KONMYeCTBO nepepaboTaHHbIX 3HAKOB Ha 1 W 4-it MUHyTax TecTa.

CardioComartuka. 2021; 12 (4): 200-205.

201

CardioSomatics. 2021; 12 (4): 200-205.



OPUTVHATTBHAS CTATBA

https://doi.org/1017816/22217185.20214.201298

Ta6nuua 1. KnuHMKo-aHaMHeCTUYeCKas XapaKTepUCTUKA NALMEHTOB
Table 1. Clinical and anamnestic model of patients

Tabnuua 2. UnTpaonepaunoHHble napaMeTpbl nauuenTos, Me [025; 075]
Table 2. Intraoperative parameters of patients, Me [025; 075]

DB X, %, Me [Q25; Q75] 610 [510;620] | 630 [520;640] | 06

Hannyne dmbpunnsumm

npeacepani, aée. (%) 201(60)

4,0 (13.8) 01

Hannyue CJ 2-ro Tuna B

aHaMHese, a6c. (%) 8,0 (242)

50 (172) 03

LlIkana MoCA, 6annbl,

Me [Q25; Q75] 280 [225:287]

250 [24,0;270] | 05

lllkana nenpeccuu beka,

6annbl, Me [Q25; Q75] 30110, 45]

30 [2,0;40] 06

Mpumeyanne. UBC - nwemnyeckas 6onesHb cepaua, Al - aptepuanbHas ru-
nepteHang, OK - GdyHKUMoHanbHbIA knace, XCH - xpoHudeckas cepagyHas He-
noctatoyHocTb, OCCH - 06LecTBo cneumanucToB No CepAeYHON HefoCTaTou-
HocTi, OB X - dpakums BbIGpoCca NeBoro xenynouka, Cll - caxapHblit inaber.

EMKOCTb KpaTKOBpPEMEHHON NaMATU Onpejensnach ¢ NOMOLbIO 3a-
AaHWii Ha 3anomuHaHue 10 uymcen, 10 cnos u 10 GeccMbiCNeHHbIX
cnoros. WccnenoBaHne HepoaMHAMUKK BbIMOSHANOCH C MOMOLLbIO
TECTOB C/IOXHOI 3pUTENbHO-MOTOPHOW peakuun C onpepeneHuem
paboTocnoco6HocTU M, NOABUIKHOCTU HEPBHBIX MPOLECCOB B PEXMU-
Me «0OpaTHOM CBA3W»; aHANU3UPOBANUCL NMOKA3aTeNN KONMYEeCTBa
OWKOOK, NPONYLLEHHbIX CUTHANOB, BPEMEHU peakuuu. MHauBuay-
aNnbHO [N KaXAOro naluueHTa paccyuTbiBanMCb NocaeonepaLnuoH-
Hble M3MEHEHMA KOTHUTUBHbIX MOKa3aTenei no CpaBHEHMIO C npe-
LOnepauuoHHbIM ypoBHEM B npoueHTax. KorHMTUBHOE CHUKeHue
LMarHoCTMpPOBanoCh NpU CHUXEHMM NOKa3aTens oT ero goonepauu-
OHHOTO 3HayeHus Ha 20% [10].

KoHueHTpauumu mapkepos nospexpaeHus [M: HeiipoHcneum-
tuyeckoit enonasel (neuron-specific enolase — NSE) v kanbumii-
ceA3biBatowero 6enka S100B onpegensnuch B CbIBOPOTKE KPOBW
MeToZj0M UMMYHO(EPMEHTHOTO aHann3a Ha BMOXMMUYECKOM aHa-
nu3arope c¢ peaktusamu FUJIREBIO Diagnostics, Inc. (Liseyus).

BoccraHoBneHne KO ocyuiecTBnanm HauynHas ¢ 3—4-ro gHa no-
cne onepauuu ¢ nomolbto kKomnnekca Status PF. B nporpammy Kor-
HWTUBHOTO TPEHWHIA BXOLMNIO HECKONbKO 33JaHuii: exefHEeBHOe

MaumenTbl ETEN
Mokasatens 6es peabunuta- | cpeabumra- | P XapakTepucTukm 6e3 peabunuta- | c peabunutauvei, | P
Lun, n=33 U,Meﬁ, n=29 uuu, n=33 n=29
Bospacr, ner,
. 645605 69,0] | 630[59,0;690] | 07 AnutenbHocTb : ,
Me [Q25; Q75] onepaLmM, M 180,0 [162,5;: 2075] | 215,0 [185,0; 260,0] 012
06pa30BaHue, ner,
e 12,0 110,0; 12,0 1,0 {10,0;12,0 04
Me [Q25; Q75] 00001200 | 10[00:2200 | 0 ﬂﬂ:m”b“o”b M| sao 608300 | 770[580:840] | 06
Anamnes UBC, ner,
A 301[10;110] 20105, 6,0] 05 i
Me [a25; Q75 Bnrenbiocts nepe- |, o 12 655) | 480354535 | 009
. aTusi a0pTbI, MUH
Vs [025, G75] 1501502000 | 120[40:2001 | 03 | |yonpecrso wyrios | 30 [20:30] 30 [20; 3] 082
Hanuuune Al Temnepatypa . )
B aHamHese, a6c. (%) 210 (812) 26 (897) 08 nepbyaim, °C 357[355;358] | 357([354357] | 083
OK crexokapauu, abe. (%)
BbINOJHEHNE MPOCTON 3PUTENbHO-MOTOPHOI peakLuu C OHOMO-
0- 50 (15,2) 40 (138) 08 MEHTHbIM Ha3blBaHWEM NpPeJMETOB HA ONpeAeneHHyio OYKBY, fanee
(-1 28,0 (849) 25,0 (86,2 09 C OJJHOMOMEHTHbIM YCTHbIM CYETOM, 3aTeM C Ha3blBaHUEM HEOBbIY-
XCH (@K 10 0CCH), ac. (%4 HOTO WUCMOJIb30BAHNA NpeAMeToB. CpefHee KONNYeCTBO TPEHMPO-
R BOK COCTaBMWJIO 5 C J/INTENbHOCTbIO 15 MUH.
I-II 30,0 (909) 210 (93,) 08 Kak BugHO 13 Tabn. 1, rpynnbl CONOCTaBUMbI B OTHOWIEHNM UC-
I 30 (90) 20 (69) 08 XOHbIX XapPaKTEPUCTUK U B TOM YUCAE MO AaHHbIM HElPONCUXONO-

TMYECKOro CKPUHMHIA.

Onepaumio KLU nposogunu no craHpaptHoW cxeme. B uHTpa-
onepaLuoHHOM Nepuofie NoKasatenu catypauuu kucnopoga 6oinu
B Npefenax HopMbl, ANUTENbHOCTb ONepaLnmn U Apyrue nokasarenu
npusefeHs! B Tabn. 2.

CraTucTuyecknit  aHanuM3  OCyWeCTBAANCA B  nporpamme
Statistica 10.0 (SN: BXXR411G487525FA-X). OLeHKy HopManbHOro
pacnpefeneHus NpoBoAMAK C nomowbio Kputepus Konmoroposa-—
CmupHOBa, pacnpegeneHune 60abWNHCTBA aHANN3UPYEMbIX AaHHBIX
6b110 HeHOpManbHbIM. KayecTBeHHbIe NepeMeHHble NpefcTaBieHsl
B BUAE uncna HabnogeHnit u %, KONUYeCTBEHHbIE NOKa3aTenu — B
Bupe Me [Q25; Q75].

[na ycTaHOBAeHMA pas3nnMuMi Mexpay NoKasaTenssMu WUCMoNb-
30Banu HenapameTpuyeckue MeToAbl: Kputepun MaHHa-YWTHM,
Bunkokcona 1 x? MnpcoHa, CTaTUCTUYECKN 3HAYMMBIMU CHUTANUCD
3HayeHus p<0,05.

Pesynbrartbl

B nocneonepauunonHom nepuope passutus OHMK v kakux-nu-
60 cepbe3HbIX OCIOXKHEHMNIA, TAKUX KaK MHMDAPKTI, TAXKeNble Hapy-
WeHMA pUTMa cepaLa, NnpoBefeHne NOBTOPHbLIX ONepaLuii, He Npo-
usowno. Bce naunentsl nocne KW Haxogunuce B TedeHue 1-2 cyt
B OTAENEHWUMU peaHUMMauuu, Noayyanu CTaHAaPTHYIO Tepanuio U Ha
9-10-€ CyTKM BbINUCHIBANUCL Ha aMOYNaTOPHbIA 3Tan neYeHus.

Pe3ynbTaTbl NpegonepaumMoHHOro pacliMpeHHOro Heilponcuxo-
NOTMYeCKOro TeCTUPOBAHMA MO MOKa3aTenAM NaMaTW, BHUMAHMA U
HEeNPOANHAMUKN He NPOAEMOHCTPUPOBANYU MEXIPYNNOBbLIX pa3nu-
unii (taén. 3).

Mpn oueHKe pe3ynbTaTOB HENPONCUXONOTNYECKOr0 TecTUpo-
BaHWA Ha 8-9-e cyTku nocne KW >20% cHuKeHWe nokasarenein B
TeCTax BbIABNEHO Y MaLUEHTOB obeux rpynn. Yucno nayueHToB ¢
>20% yxypleHnem noKasarenen B KOTHUTUBHBIX TeCTax B rpynne ¢
TPEHUPOBKAMM ObII0 3HAYMMO MEHbLLIE: YBENMYEHWE YuCna Npony-
LWEeHHbIX CUrHaNOB B TECTE NOABUXHOCTU HEPBHbIX NPOLLECCOB Npo-
uzownoy 20,7% 60nbHbIX C TPeHUpOBKaMu 1y 30,3% 6e3 peabunu-
Tauumn (p=0,02); yBenuyeHne KoNM4eCTBa OWMUOOK U NPOMYLLEHHBIX

202 cardioSomatics. 2021; 12 (4): 200-205.

CardioComatuka. 2021; 12 (4): 200-205.



https://doi.org/10.17816/22217185.20214.201298

ORIGINAL ARTICLE

Tabnuua 3. JloonepaunoHHbIe NOKa3aTenn NaM[TH, HeliPoAMHAMMUKN

¥ BHUMaHuA nauueHnTos, Me [Q25; Q75]

Table 3. Preoperative indicators of memory, neurodynamics and attention
of patients, Me [025; 075]

pynnbl

Mokasarenb 6e3 peabunuta- | cpeabuwm- | P

uuu, n=33 Tauuein, n=29
C3MP, cpenuss 613,0 [556,0; 673,0] | 640 [601; 743] | 016
3KCMO3NLMS, MC
C3MP Konu4yecTso oLWnBoK 1,0[0,0; 2,0] 110; 2] 081
NN, cpeatas 473,0 [449,0; 504,0] | 477 [467: 495] | 0,62
3KCMo3nLMs, MC
MHM, KOMMYEeCTBO OLMBOK 25 [23; 271 23[20:28] | 0239
MH, konuectso 16 [11: 23] 19[12:23] | 087
NPONYLLIEHHbIX CUrHAN0B
PM, cpeptss 441 (408, 473) | 455 [412: 482] | 045
3KCMo3nLms, MC
PI'M, KONMYecTBO OLLNBOK 107 [83; 122] 101[89;128] | 0,90
PI'M, KonyecTso npony- 72 [51: 96] 66 [50:102] | 0,85
LLIEHHbIX CUrHaN0B
06beM BHUMaHUS, 6annbl 5[4:7] 5[4 6] 0,37
KM BypaoHa, KonnyecTso 72 [47:102] 64150.76] | 029
3HAKOB 3a 1-t0 MUHYTY
KN Bypota, konn4ectso 100[65 18] | 100[76;127]) | 051
3HAKOB 33 4-10 MUHYTY
KT bypaoKa, BCRrO Mepepa- | - 22, 1025 117 | 361 (281 436] | 087
60TaHO 3HAKOB, KONMYECTBO
KM BypnoHa, Bcero cosep- 10 [4 1] 8 [ 11] 046
LLIBHO OLLMBOK, KOMUYecTBO ' ' '
3anomuHarmg 10 uncen, 5[4 6] 435] 017
KONNUYecTBo ' ' '
3anoMuHaHus 10 cnoros, ] ]
KONNUYecTBO 2[2:3] 2[2:3] 0,84
3anomuHaHms 10 cnos, 4[3:5] 4[35] 072
KONMYecTBO ' ' '
3anomuHaHms 10 cumMBonos, 90 [7:9] 817 ] 030
KONMYecTBO Y ' !

Mpumevanune. C3MP - cnoxHas 3puTenbHo-MoTopHas peakuus, MHIM - noasux-
HOCTb HEPBHbIX NpoLieccoB, PIM - pabotocnocobHocTb M, KIT - koppekTypHas
npoba.

CUTHaNoB B TecTe paboTocnoco6HOCTU Mo3ra — y 6,9% nauueHToB
C TpeHupoBkamu u y 15,2% 6e3 peabunutauyumn (p=0,02); B TecTe
BypaoHa cHuxeHue yncna nepepaboTaHHbIX 3HAKOB Ha 1-it MUHYTe
B rpynmne ¢ TPEHUPOBKaMM npou3owno y 13,7%, 6e3 TpeHUpoBoK — y
24,2% 60nbHbIX (p=0,02); yBENUYEHUE KONUYECTBA OWMNBOK — y 24,1
u 39,4% cootBeTcTBeHHO (p=0,02); yMeHbLIEHME YNCIA 3aMOMHEH-
HbIX cNoroB — Y 13,7% nauueHToB ¢ TpeHupoBKamu u 273% 6e3 pe-
abunutauuu (p=0,02).

[lanee Hamu npoaHanU3MpoBaHbl U3MEHEHUs KOHLEHTpaLuil
Mapkepos nospexpeHus mosra: S10003 u NSE (Taén. 4).

B rpynne 60/bHbIX C TpeHMpoBKamMu Ha 8—9-e cyTku KLU 3Hauu-
MOTO yBeNnuyeHus KoHueHTpauuii NSE u S100P no cpaBHeHuio ¢ o-
ONepaLuUoHHBIMU 3HAYEHUAMN HE NPOM30LWO, TOTAA KaK B rpynne
6€e3 TPEeHUPOBOK BbISBJIEHO CTATUCTUYECKM 3HAUUMOE yBeNUYeHUe

Ta6nuua 4. Konuentpauuu S100p u NSE B coisopoTke Kposu, Me [025; Q75]
Table 4. Serum S100p and NSE concentrations, Me [025; Q75]

MauneHTsbl MauneHTbl Mex
c peabu- 6e3 peabu- pMexay
Mokasarenb . | pl1-2 p1-2 | rpynna-
nvTauuen, G i
n=29 n=33
NSE, Mkr/n:
3n 230
1) o KL [2:30: 4,56] [1,95: 350] 0.07
094 0,04
2) 8-9-e cyTkn 2,83 349 022
nocne KL [233,375] [2.98: 9.95] '
S100B, Hr/n:
51,34 4228
1) a0 KL [0, 7138)] [36,56; 6550] 037
092 0,04
2) 8-9-e cyTku 50,35 56,93 077
nocne KL [3174; 75,31] [4211: 80.99] '

nokasateneit NSE 1 S100P no cpaBHeHUIO C AoonepauyOHHbIMU
3HAYEHMAMMU.

06cyxpaeHune

Pe3ynbTaThl Halwero uccnefAoBaHUs NPoLeMOHCTpUpoBany 6na-
rOnpuATHbIA 3deKT, NoNyyYeHHbI 0T NpoBefeHMA nocneonepa-
LIMOHHOI KOTHUTUBHOM peabunuTauuu. B rpynne ¢ TpeHMpOBKaMu
KOAUYECTBO NaumeHToB ¢ >20% yxyalweHneM noKasarenen namaTy,
BHUMaHUA U HeilpognHamukyu Ha 8-9-e cyTtku KL 6bino 3Hauumo
MeHblUe, YeM B rpynne 6e3 peabunutayuu.

My6anKaLuit, NOCBALEHHbIX peabUnUTaLMm KOTHUTUBHBIX Hapy-
LWeHWi y NaLMEHTOB C CEPAEYHO-COCYAUCTLIMU 3a60N1eBaHUAMMY, BCE
ele HegoCTaTo4yHo. B ogHOM 13 nccnefoBaHMi onucaHbl pesynbTa-
Tol npoBefeHns 10-AHEBHO MPoOrpaMmbl KOMMbIOTEPHOTO TPEHUHTA
y nauueHToB, nepeHeciwux KLU, rae 66110 nokasaHo yny4leHue no-
KasaTteneil namaTu v BHUMaHus [11], B apyroit paboTe onucoiBancs
MOJOXMUTENbHbLIN pPe3ynbTaT BO3AENCTBUA KOMMbIOTEPHbLIX TPEHUPO-
BOK Ha KauecTBo Xun3Hu n KO naunertos, nepeHecwmx KLU [5]. Mpu-
MeHeHWe TaKoro NOAX0Aa, Kak ABOWHbIE 3afjauu, coyeTaowero du-
3UYECKUN, MOTOPHBLIN KOMMNOHEHTbI C Pa3fUyHbIMU KOTHUTUBHbLIMU
3afila4amu, TpebyeT 3HAYMTENbHOTO KOHTPOJIA CO CTOPOHbI (YHKLMIA
BHUMAHWUSA W WUCNONHUTENbHBIX QYHKLMWIA, CBA3aHHbIX C NpedpoH-
TanbHOM Kopoii [12, 13]. MpenBapuTenbHble faHHbIE NOKa3blBaoT,
YTO TpeHWpylolWMe BMelaTeNnbCTBa C UCMONb30BAaHNEM [ABOWHBIX
3agay moryT obecneuntb 3heKTUBHOE KOFHMTUBHOE BOCCTAHOB-
JleHWe y NauMeHTOB C CepaeYHO-COCYAUCTbIMU 3aboneBaHUAMMY,
ontumusuposatb KO u dusnyeckue byHKUMM U YIyUHWNTL Ka4eCTBO
Xu3Hu [5, 11, 14]. PaHee npofeMOHCTPUPOBAHO, YTO Y MALMEHTOB,
nepeHeclwnx KapanoxXupypruyecKoe BMeLaTenbCcTBO C NPUMEHEHM-
em WK, no gaHHbIM MHOTOKaHaNbHOM KOMMNbIOTEPHOM 3/IEKTPO3HLE-
tanorpacduu onpepenseTcs yBenuyeHne CneKTpanbHOM MOLLHOCTM
TeTa-AuanasoHa [15], 4To ABNAETCA NPU3HAKOM PacTOPMaXMBaHUS
NOAKOPKOBbLIX CTPYKTYP, YTHETEHUS KOpbl, MPOUCXOAALMX BChes-
CTBUE OCTPOW WM XPOHWUYECKOW UIeMUK MO3ra, CBA3aHHOM C pas-
BUTUEM penepdy3noHHOro cuHapoma [16]. Bo3moxHo, npoefeHue
KOTHWUTWUBHO peabunuTauum ¢ UCNONb30BAHUEM METOAA ABOMHbIX
3afay, obecneynBaloLMX pacliMpeHHoe BOBNEYEHUE MO3TOBbIX 00-
nacreit, 6yaer cnocob6cTBOBaTh MOBLIWEHUIO YHKLUUU YA3BUMbIX
OTA,EN0B KOPbl U 33aTOPMO3MUT Pa3BUTHUE KOTHUTUBHOTO CHUXEHUSA.

Jpyrum BaxKHbIM pe3ynbTaToM, NONYYEHHbIM B HalleM uccne-
LOBaHUK, ABNAETCA yBennyeHue KoHueHTpaumit NSE u S100B Ha
8-9-e cyTku KL no cpaBHeHuio ¢ fooNepaLMoHHbIMU 3HAYEHUAMM
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TONbKO B rpynne nauueHToB 6e3 peabunutauuu, Toraa Kak y na-
LLMEHTOB, MPOWEALMUX KOTHUTUBHYIO peabunuTaLmio, NOBbIWEHMUS
MapKepoB noBpexpaeHus M B cbIBOPOTKE KpoBM He Habnwopa-
nocb. PaHee oTMeYeHO, YTO KOHUeHTpaLuu Mapkepos S100(3 n NSE
B nepudepuyeckoil KpoBu, Kak NpaBuio, NOBLIWAKTCA BO BpeMs
Kapanoxupypruyeckux onepaumii [17]. B HacTosiwee Bpems 006-
CyXAAloTCA B3aMMOCBA3M Mexay ypoBHaMK S100(3, NSE u pazsu-
TUEM HEBPOJIOTUYECKUX OC/OXHEHUM, B YACTHOCTU KOTHUTUBHbIM
cHMXeHuem [18]. Moka3aHo, YTO LMPKYIMPYIOLWMe KOHLEHTPaLMK
6enka S100B ysennumBaloTCsa Npu pa3BuTUM aemeHuuu [19]. Oa-
HaKO B HacTOsLLee BPEMA UCCNEeJ0BaHNIA, NOCBALWEHHbIX N3YYEHMIO
MexaHU3MOB aKTUBALMU HENPONNACTUYECKUX NPOLECCOB Ha (OHe
NPOBEAEHUA KOMMbIOTEPU3UPOBAHHBIX KOTHUTUBHbLIX TPEHWHTOB,
HELOCTAaTOYHO, U TpebyeTCcs UX AanbHelilee nyyeHue.

Takum 06pa3oM, Ha OCHOBAHWUU AAHHbIX, MOIYYEHHbIX B HACTO-
ALEM UCCNEL0BAHUN, MOXHO FOBOPUTbL O LLeNecoobpasHoCTH npo-
BeJEeHUS KOTHUTUBHbIX TDEHWUHTOB B BUAE ABOMHbIX 33Aa4 B PaHHEM
nocneonepaunoHHom nepuoge KLU, uto 6yaet cnocobcTBoBaTh CO-
xpaHeHuto KO u kauecTBa XU3HU NaLLMEHTOB.

3aknioyeHune

MprmeHeHWe KOMMbIOTEPHOW NporpamMmbl B BUAE [BOWHbLIX 3a-
JaJy B paHHem nocneonepauuoHHom nepuoge KLU npogemoHcTpu-
pOBaN0O yMeHbLUEHUE TAXECTU MO3rOBOrO0 MOBPEXAEHUSA U KOTHU-
TUBHbIX HapyLEeHUI. Pe3ynbTaTbl MOMCKOBOIO UCCNef0BaHNUA GyayT
MCNoNb30BaHbl NPU MJIAHUPOBAHMWN NPOBEAEHUS KPYMHOTO paHAo-
MW3MPOBAHHOTO UCCNeAoBaHUs, KoTopoe OyaeT CnocobCTBOBaTh

BHEPEHMI0 NOC/NeoNepaLnoHHOT0 KOTHUTMBHOTO TPEHUHTA B YKe
CyliecTByiOLiMe NPOrpaMMbl KAPAUONOrMYECKO peabunutayuu.

Packpsimue ungpopmayuu. ABTOpLI 1EKNAPUPYIOT OTCYTCTBUE
ABHbIX U NOTEHLUANbHBIX KOH(IMKTOB UHTEPECOB, CBA3AHHbIX C My-
6aMKaLMen HacToALel cTaTby.
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