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BJINHUE TPEXHEAEJIbHOIO KYPCA ASPOBHbIX ®U3SUNYECKUX TPEHUPOBOK
HA HEWPOOUHAMWYECKUE NOKASATE/IN MALMEHTOB, NEPEHECLLUMX KOPOHAPHOE LUYHTUPOBAHUE

ApryHoBa l0. A., Tpy6Hukosa O. A., MamoHnToBa A. C., Cbiposa W. 1., Kyxapesa /. H., Manesa O.B., bap6apawu O.J1.

Lienb. OueHUTb BAMSIHWE TPEXHEAENBHOMO Kypca adpOoBHbIX GU3NYECKUX TPEHNPO-
BOK Ha MnokasaTtenu KOrHUTUBHOro cTaTtyca NauveHToB, NMOABEPrLUMXCA KOPOHap-
HOMY LWyHTMpoBaHuio (KLL).

Martepuan n metopbl. O6¢cnefoBaHO 92 MyXUMHBI C ULLIEMWUYECKOW 6ONE3HBIO
cepaua (MBC), nepeHecwmx KLU B ycnoBusix CKYyCCTBEHHOrO KPOBOOOPALLEHWS
(MK). NauwveHTbl ObiNK pa3geneHsl Ha 2 rpynnbl: B nepBoit rpynne — 39 yenosek
(cpenHuii Bo3pacT — 55,5+5,3 neT) NnpoBOAMNCS TPEXHEAENbHbIA KYPC BENOTPE-
HMPOBOK, BO BTOpOI rpynne — 53 yenoseka (57,2+6,21 neT) BeNOTPEHMPOBKU
He nposoaunnch. OueHMBaNu cneaylolme nokasareny HelMpoAMHaAMUK — CKO-
POCTb CNOXHOI 3pUTeNbHO-MoTOpHO peakumnn (C3MP), ypoBeHb GyHKLMOHaNb-
HO NOABMXHOCTM HEPBHBIX Npoueccos (YPIT) n paboTocnoco6HOCTM roN0BHOO
mo3ra (PF'M) 3a 5-7 greit po KLU, yepes 7-10 cyTok 1 yepe3 1 mecsau, nocne one-
pauuu.

Pesynbtatbl. [1py OueHke nokasaTteneit HepoaAMHaMUKK B NPEAOnepaLyioHHOM
nepuoae, a Takxke Ha 7-10 CyTku, 3HaYUMbIX Pasnnymnii Mexay rpynnamu BbisiBJIEHO
He 6bi10. Ha 7-10-e cyTku nocneonepauyoHHOro Neproaa v Yepes mecsu, nocne
KW B obeux rpynnax Habnioaanochb YCKOPEeHWe CEHCOMOTOPHbIX peakuuin npu
BbINOSHEHUN HEPOAVNHAMMYECKUX TECTOB MO CPABHEHWMIO C A00NEepaLyOHHbIMU
nokasatensamu. Yepesa 1 mecsiL, y nauneHToB 63 BENOTPEHMPOBOK PErMCTPUPOBa-
nacb 6onee HU3kas CKOPOCTb PEakLMW Npu BbIMOAHEHUW HEMPOAMHAMMNYECKUX
TECTOB MO CPABHEHMIO C NaUMeHTaMu, NPOLLEALLMU KYPC BENOTPEHNPOBOK. AHa-
N3 OMHAMWKU KONMYEeCTBa COBEPLUEHHbIX OWWOOK Mokasan WX YBEnuYeHue
B rpynne nauveHToB C BENOTPeHMpoBkaMu Ha 7-10-e cyTku nocne KLU ¢ nocneay-
IOLLWM BO3BPALLEHNEM Yepe3 1 MecsiL, K 40ONepaunoHHbIM 3Ha4YeHNAM — B TECTE
Y®I n PT'M, Torga kak B rpynne nauveHToB 6e3 BeNOTPEHNPOBOK UX yBENNYEHNE
Ha 7-10-e cyTku v yepe3 1 mecsy, nocne KLL. Mpy cpaBHeHnn konnyecTsa npony-
LLEHHBIX CUrHANOB BbISIBNIEHO, YTO Yepe3 1 mecsu, nocne KLU konnyectso npony-
LLEHHbIX 3HAKOB Y MaLMEHTOB 6e3 BENOTPEHMPOBOK BblNO [OCTOBEPHO Gonblue
N0 CPaBHEHMIO C MauMeHTamMu C BENOTPEHNPOBKAMM NPU BbIMONHEHNN TecTa YOI
n PrM.

3aknioyeHne. Ha doHe NpoBeneHVs TpexHeOeNbHOro Kypca BenoTPEeHWPOBOK
y naumeHToB, nepexHecwmx KLU, oTMeyeHo yny4leHne nokasartenei HeipoamHa-
MUKW, 4TO MO3BONSIET OTHECTU TPEHVMPOBKM K MeTOAY NPopuNakTvki 1 peabunuta-
Ly paHHel NocneonepauyioHHOV KOrHUTUBHOW ANCHYHKLMK.
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THE INFLUENCE OF THREE-WEEK AEROBIC EXERCISE PROGRAM ON NEURODYNAMIC PARAMETERS
OF PATIENTS UNDERWENT CORONARY BYPASS GRAFTING

Argunova Y.A., Trubnikova O.A., Mamontova A.S., Syrova |.D., Kuhareva I.N., Maleva O.V., Barbarash O. L.

Aim. To assess the influence of three-week aerobic exercise program on the
parameters of cognition status of patients underwent coronary bypass grafting (CBG).
Material and methods. Totally, 92 men studied with ischemic heart disease (CHD),
underwent CBG under on-pump. Patients were selected to 2 groups: first group —
39 patients (mean age — 55,5+5,3 y.) had a 3-week program of bicycle training, the
second — 53 persons (57,2+6,21 y.) did not participate in bicycle trainings. The
following neurodynamics parameters were evaluated — velocity of complex visual-
motor reaction (VCVMR), level of functional mobility of neural processes (LFM) and
endurance of the brain (EB) on 5-7 day before CBG, in 7-10 days and in 1 month
after operation.

Results. In assessment of the neurodynamics parameters in post-operation period,
as on 7-10 day, there were no significant differences in the groups. On 7-10th day
and in 1 month after CBG there was acceleration of sensomotoric reactions at
neurodynamic tests comparing to preoperation values. In 1 month in patients
without trainings there was reaction speed in neurodynamics tests comparing to
those after bicycle trainings. Dynamics analysis of the mistakes done showed their
increase in bicycle group on 7-10 day after CBG with further return to pre-operation

levels by 1 month — in EB and LFM tests, but in the group without trainings there was
increase by 7-10 day, as by 1 month after CBG. While comparing the quantity of
skipped signals in non-training patients it was significantly higher than in bicycle
group during the LFM and EB test.

Conclusion. At the background of three-week bicycle training in patients underwent
CBG, there is improvement of neurodynamics parameters, that does set the
trainings as the method of prevention and rehabilitation of delayed cognitive
dysfunction.
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OPUTMHAJNBHBIE CTATbW

KoponapHoe myHtupoBanue (KIII) mnponponaxkaer
0OCTaBaThCsl OAHUM U3 caMbiX 3(h(MEKTUBHBIX METOIA0B
XUPYPTUYECKOTO JIeUeHUS] MIIeMUYEeCKOil 0ose3Hu
cepaua (MBC), ynyuinamonimx KauyecTBO XXU3HU Tallv-
€HTa, a Yy OIpeAe/]IeHHON KaTeropuu yBeJIUYUBaIolee
U MIPOAOIKUTELHOCTD XU3HH [1]. B TeueHue mocieqHux
NECATUIETUN XUPYPIUs KOPOHAPHBIX apTEPUIA U KapAUO-
aHECTEe3UOJIOTUSl JOCTUTJIM 3HAYMTEJbHBIX YCIEXOB
B BOIIpoce obecrieueHus1 0€30MaCHOCTH MallMeHTa, CBeIs
K MUHUMYMY KOJIMYECTBO HEBPOJOTUYECKUX OCIOXKHE-
HUI TIpU OIepalusX, MPOBOAUMBIX B YCIOBUSIX MCKYC-
crBeHHOro KpoBooOpaiueHust (MK). Tem He meHee, Tipo-
OseMa 11epeOdpOBACKYISIPHBIX OCJIOXKHEHUM, CBSI3aHHBIX
¢ KI, BeimoaHeHHoro B yciaoBusix MK, ocraercs mo-
MpeXHeMy aKTyalabHOI [2].

B HacTosiiiee Bpems BBIIESIOT IBa TUIIA 1IepedpoBa-
CKYJIIPHBIX HapyLIEHWH TMocjie KapaAuOXUpypruuyeckux
onepauuii: I Tum — ocrpoe HapylleHre MO3rOBOIO Kpo-
BooOpalleHusI, pa3BuBaolieecs y 1-6% nauuentos u 11
TUI — KOTHUTUBHbBIE HApPYIIEHUS, YaCTOTa BCTpeUyaeMo-
CTU KOTOPBIX, MO JAHHBIM DPA3IMUYHbBIX WCCJIEIOBAHUI,
mocturaeT 80-90%. Ha cerogHsaIIHUII TeHb Ha TIEPBBIM
IUIaH BBIXOASIT MEHee BblIpaK€HHbIE HEBPOJOTMYeCKUe
OCJIOKHEHMST — mocJieonepalioHHass KOTHUTUBHAs AUC-
dynkuus (ITOK/). Cpeau npuuuH pasutust [TOK]II
BBIIEJISIIOT JIMTEJIbHOE BpeMs TepexaTusi aopThl,
HCIOJb30BaHUE IKCTPAKOPMOPATbHOTO KpoBooOpalle-
HUsI, CTEHO3bl COHHBIX apTepuii, pa3BUTUE CUCTEMHOTO
BocnanuteabHoro oreeta. [TOK]I yacto He UMeeT SIBHBIX
KJIMHUYECKUX TIPOSIBJIEHUI B HAYAJIbHOUW CTaIU, OTHAKO
CO BpeMeHEeM MOXET pa3BUBAThCSl BhIpaKEHHOE yXYIIlIe-
HUE WHTEJIEKTa U MaMsITH, TIPUBOAS K 3HAYUTEIbHOMY
CHMKEHUIO KaueCcTBa XKU3HU U TPYIOCITOCOOHOCTH Tal-
eHToB |2, 3]. [lpuyem, 1o naHHBIM JUTepaTyphl, ¥ 42%
nmauueHToB [4] pa3BUBAIOTCS CTOWKWE KOTHUTHBHBIC
HapyuleHUsI, KOTOPble MOIYT COXPaHSTbCS B TE€YEHUE
maTH 1 6oJee et nmociie nmposeaeHHoro KIII [2, 3]. Cre-
nyetr otMeTuTh, yTo [TOK]I MoXeT B onpenesieHHOI cTe-
MeHU HUuBeIUpoBaTh 3(MGEKTUBHOCTh PEBACKYJISIpU3a-
LIMA MUOKapaa B OTHOIIEHWM ITOBBIIIEHUSI KayecTBa
XKM3HU MauueHToB. TakuM o0pa3oM, BOMPOCHI TpodU-
JakTuku 1 peadunuranuu [MOK]I siBasitoTcsl HE TOJIBKO
MEIULIMHCKUMU, HO U COLMAIbHBIMU MpoOJeMaMH.
OnHako pa3paboTKa KOMIUIEKCHBIX MEp peaduuTaluu
nauueHToB ¢ [IOK]I ocTaeTcs HepellleHHOI TPOOIeMOIA.

OfHMM U3 TOCTYIHBIX METOJOB peadUIUTALIUM SIBJISI-
0TCsl (bU3UYeCKre TPEeHUPOBKU. MHOTrOYMCIEHHBIMU
HUCCAeAOBAaHUSIMUA JO0Ka3aHO HIOCTOBEPHOE CHUXEHUE
YacTOThl JIETATbHBIX WCXOAOB CPEIM TMAllMEHTOB, MPO-
LIEAIMX TTporpaMmy (hU3MYeCKOi peabuanuTaluy mocsie
KII [5]. OnHako HEAOCTATOYHO JaHHBIX O BO3MOXKHOCTU
npodunaktTuku 1 koppekiuu I[OK]I ¢ momornipto ¢pusu-
YECKHX TPEHUPOBOK B KOrOpTe MallMeHTOB, TIEPEHECIINX
KIII.

[leabto MTaHHOTO MCCIeIOBaHUS SIBUJIACH OLICHKA BJIU-
STHUS TPEXHEISIbHOTO Kypca adpOOHBIX (U3UYECKMX

TPEHUPOBOK Ha ITOKa3aTeJIM KOTHUTHUBHOTO cTaTyca
nauueHToB, moasepriunxcs KILI.

Martepuan n metoapbl

JuzaiitH ucciaenoBaHUsl ObLT 0on00peH JloKaabHBIM
9TUYECKUM KOMHUTETOM WHCTUTYyTa. Bce MauMeHTH,
BKJIIOUEHHBIE B UCCJIEOBaHUE, MOMMUCAIN T0OPOBOIb-
Hoe UH(DOPMUPOBAHHOE COTJIacHe Ha y4yacTUe B UCCIIeN0-
BaHUM.

Kpurepusimu BKIIOYEHUsI B UCCIeIOBaHUE OBLIN:
Bo3dpacT g0 70 neT, MyXcKoil moj, miaaHupyemoe KIII
B ycioBusix UK. Bbliy BKIIIOUEHBI TOJBKO T€ MallMEHTHI,
Y KOTOPBIX B JOOTIEPALIMOHHOM TIepUOJIE HE BBISIBIISIIIUCH
3HAYUTEJIbHbIE UBMEHEHUS LIEHTPAJIbHOW HEPBHOM CcuC-
tembl (LIHC). C nenpio nckmodenus natogoruu [THC
BCE MALMEHTHI B TOOTIEPALIMOHHOM MEPUOIE ObLIU OCMO-
TPEHbl HEBPOJIOTOM, IIPOBEAEHA MYJbTUCHUpPATIbHAS
komrblotepHast Tomorpadust (MCKT) ronoBHoro Mo3sra.
Kpome Toro, uckioyaiuch MNALMEHTbl C HCXOMAHOM
nemeHuuein (cymma 6amwioB 1o mkaire MMSE (Mini-
Mental State Examination) menee 24, no mkaine FAB
(Frontal Assessment Battery) — menee 11), menpeccuB-
HOW CHMIITOMATUKOHN (KOJMYECTBO OasyIoB IO IIKaje
Beka Goiee 16), ¢ XpOHUYECKOM CepAEUHON HEAOCTATOU -
HocThio (XCH) Brime 11 ¢pyHkImonanpHOTO Kitacca (PK)
B MOCJIEONepallMOHHOM Tepuojie, KiaalmaHHBIMU TOPO-
KaMu cep/lia, HEeKOHTPOJIUPYeMOii apTeprualbHO rumep-
teH3uel (Al'), TpombodaeOUTAMU U TPOMOOIMOOIUIMU
B aHaMHe3e, caXxapHbIM JMA0ETOM, COIYTCTBYIOIIMMU
3a00JIeBaHUSIMU (XPOHUYECKON OOCTPYKTUBHOI 00je3-
HbIO JIETKUX, OHKOIIATOJIOTUEi), 3JI0KaueCTBEHHBIMU
HapyLIEHUSIMU pUTMA W TIPOBOAMMOCTH, B TOM YMCIE
GuOpULIIIMEd TIpeacepaunii, JOOBIMU HapylIeHUSIMU
MO3TOBOTO KPOBOOOpAILIEHUSI W TpaBMaMM T'OJJOBHOTO
MO3ra B aHaMHe3e.

B wmccnaenoBaHue OBLIM BKIIOYEHBI 92 MalMeHTa,
CpeIHUIA BO3pacT KOTOPBIX cocTaBui 56,6+5,9 siet. [Toce
npoBeneHus KIII GonbHbIe ObUIM paHAOMM3MPOBAHBI
Ha JIB€ TPYINbl COOTBETCTBEHHO HyMepaluyd MCTOpUI
6osie3nu. [Tamenram 1-ii rpynnel (n=39) B noceonepa-
LIMOHHOM TIepro/ie ObUT MPOBENEH KypC BETOTPEHUPOBOK
Ha 0a3e KapauoJIornueckKoro caHatopus. Bo 2-ii rpymnme
(n=53) BeJIOTPEHUPOBKMU HE MPOBOAMIUCH. BenoTpeHu-
POBKU B 1-1i rpyIine HaYnHaIU ¢ 14-X CyTOK moceoriepa-
LMoHHOTrOo nepuonaa. Kaxmoe 3aHsTHE COCTOSIO U3 IO~
TOTOBUTEJILHOTO, OCHOBHOIO U 3aKJIIOYMUTEbHOIO 3Ta-
noB. TpeHupylolllasg Harpy3ka OCHOBHOIO TMepuoja
coctaBisia 50% OT MHIWBHUIYaIbHOM ITOPOTOBOM MOIII-
HOCTH, pacCUMTAaHHON MPU BeJOIProMeTpUU IO Hauaja
TPEHUPOBOK C ITOCTOSTHHOM YaCTOTOM ITegaTnupoBaHus 60
00./MuH. TpeHupylomuii 3¢p(eKT OCHOBHOIrO Mepuoaa
JOCTUTAJICSl YBEJIMYEHUEM OSKCITO3ULIMU TpeHUpYolIeit
Harpy3ku. B TOAroTOBUTENBbHBIN U 3aKJIIOUUTEIbHBIM
TIePUOIbI MMPOBOAUIOCH MeJaIMPOBaHUE 03 BKIIOUSHUS
HArpy3Kku 1o 5 MUHYT. BesioTpeHrpoBKU npoBOAWIN 5-6
pa3 B Helleio, B YTPEHHUE Yachl, HE paHee, YeM 4depes
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CpaBHUTENbHAsA KIMHUKO-aHaMHEeCTMYeCKasl XapakTepMCcTUKa NauneHToB
B 3aBUCUMOCTM OT NPOBEJEHMUs Kypca BeNIoTPEHUPOBOK (M+m)

Mokasarenu

Cpennuii BO3pacT, net 55,545,33
O6pa3zoBaHue, n (%): 28 (72%)
- CpenHee 11 (28%)
- Beicwee

OnutensHocTb aHamHesa VIBC, net 4,6+0,77
JAnutenbHocTb aHamHesa AT, net 6,9+1,18
MocTrHdapKTHBI KApAMOCKNEPO3, N 0,97+0,11
®B JIX ncxogHo, % 56,6+10,77
@B JIXK yepes 1 mecsiL, nocne onepauy, % 53,917,5
CreHokapams @K no KLU, n (%)

-1l 26 (67%)
I 13 (33%)
XCH ®K no onepauuu, n (%)

-1l 32 (82%)
n 7 (18%)
CreHosbl BCA, n (%):

- OtcyteTByIOT 21 (54%)
— OZHOCTOPOHHME 13 (33%)
- [IByCTOpPOHHME 5 (13%)
LLikana MMSE, 6annbl 27,5+1,75
LLikana Beck, 6annbl 2,60,33
LLkana FAB, 6annbl 16,5+0,16
LLikana TpeBoxHocT! Cnvnbeprepa-XaHuHa, 6anbl 40,4+7,3
MHTpaonepaLyoHHble napameTpbl

OnutensHocTtb UK, MyH 92,8+24,3
LnAnTenbHOCTbL NepexaTns aopTbl, MUH 66,9+6,9
KonnyecTtso LWyHTOB, N 2,7310,8
Bpems onepaumu, MuH 252,1+54,1

MauneHTsbl ¢ BenoTpeHpoBkamm (n=39)

TaGnuua 1

MauyeHTbl 6e3 BeNoTpeHnpoBok (N=53) p
57,2+6,21 >0,05
44 (83%) >0,05
9 (17%)
4,6%0,63 >0,05
6,1+1,08 >0,05
1,0£0,12 >0,05
56,0£10,0 >0,05
52,7+8,4 >0,05

>0,05
33 (62%)
20 (38%)

>0,05
42 (79%)
11(21%)

>0,05
31 (59%)
12 (24%)
10 (19%)
26,9+1,61 >0,05
2,8+0,26 >0,05
16,2+0,17 >0,05
39,347,5 >0,05
97,8+28,9 >0,05
63,1£2,7 >0,05
2,6+0,9 >0,05
249,2+58,9 >0,05

Cokpatuuenus: BCA — BHyTpeHHsist coHHas apTepus, @B JIK — dpakums BbiGpoca 1eBoro xenyaouka.

2 yaca 1ocjie eanl, B TedeHre Tpex Hexenb. [Ipomomku-
TEJIBHOCTh OCHOBHOTO TIepHOa TPEHUPOBKM Ha TIEPBOM
3aHSITUM COCTaBsIa 5 MWHYT, YBEJIMUMBAIACh €XKeEM-
HEBHO Ha 5 MMHYT 1 goBoauiach 10 30 MuHyT. Benorpe-
HUPOBKM IIPOBOAIIINCH IO KOHTPOJIEM apTepHaIbHOTO
nasneHuss (AJl) u 4acTOThl CepACYHBIX COKpalleHUI
(UCC). Makcumanbhbiii npupoct YCC cocraBisi
He 6oitee 75% OT MOPOTOBOTO 3HAYCHUSI.

IManueHTsl o00eux Tpynn ObUIM COMOCTaBUMBI
IT0 OCHOBHBIM KJIMHUKO-aHAMHECTUICCKUM XapaKTepH-
CTUKaM, IICMXO3MOLMOHAJIBLHOMY CTaTyCy, MCXOITHOMY
YPOBHIO JEIPEeCCH W JIMYHOCTHOU TPEBOXKHOCTH, OlLe-
HeHHolt 1o mkane Cniundeprepa-XaHuHa (Tad. 1).

Bce mammeHTHI B 10- 1 ITOCIIEOIIEPAllMOHHOM TIEPHO-
nax mojydyanu OasucHyto Tepanuio MBC, XCH u AT
corjacHo HalumoHalbHBIM KIMHUYECKUM DPEeKOMEH/a-
uusim (2008, 2009rr): orpaHUYeHUE MpYeMa MOBaPEeHHOIM
comu (<1 r/cyT.), cobioaeHNe TUIOXOJECTEPUHOBOIM
IUeThl, MpueM OeTa-aapeHo0I0KaTopoB (OHcomposoaa
(bymapara), WHrHOUTOPOB AaHTMOTEH3WHIIPEBpaIal0-
miero epMeHTa (3Hajanpuia Majeara), Ie3arperaHToB

(acupuHa), cratuHOB (po3yBacTaTuHa). ITo Tokasa-
HUSIM MCTIONB30BAINCh AHTATOHUCTBI Ca” (aMJIOIUTINH),
HuTpathl (M3ocopbuna auHuTpar). OcyliecTBasICs
koHTpoab Al u HCC.

Bcem manmentam KIII 661710 BBIMOJHEHO B YCIOBUSIX
MK u HopmoTepMun. AHecTe3ust U nepdy3ust IIPOBOIM-
JIUCh T10 CTAHIAPTHOM CXeMe C UCMOJIb30BaHUEM KOMOM-
HUPOBAHHOI 3HAOTpaxealbHON aHecTe3un (JUIpUBaHa,
ceBo(mopana, nmporodoia). [1o Takum UHTpaonepauu-
OHHBIM MoOKa3aressiM, Kak anureabHocTh MK, mepeka-
THUST Q0PThI U KOJIMYECTBO HAJIOXKEHHBIX LIYHTOB, IPYIIIbI
C BEJIOTPEHUPOBKAMM U 0€3 HUX JOCTOBEPHO HE pa3iuya-
quck (Taba. 1). Bo Bpemsi omepauuu oOCyILECTBIISIICS
WHBA3UBHbIA KOHTPOJb TFeMOAMHAMUKNA, MOHUTOPUHT
LiepedpaibHoOii okcureHauuu (anmapatoMm “INVOX”);
MPU3HAKOB TUITOKCUU TOJOBHOTO MoO3ra He HabJjroma-
JIOCh.

Heiiponcuxosornyeckoe oocaenoBanue. st olieHKU
rmokasaTesieil KOTHUTMBHOTO CTaTyca WCIOJb30Bajcs
MporpaMMHO-ammapaTHeiii  Komrieke “Status PF”,
COCTOSILIIMI M3 CTaHAaPTU30BaHHBIX TeCTOB [6]. OueHu-
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YacTtoTa pa3BuTUSl OCI0XKHEHUI Y MaLUEHTOB Ha rOCNUTaNbHOM 3Tane
nocneonepauuoHHoro nepuoga KLU, BeinonHeHHoro B ycnosusix UK

OcnoxHeHus

OtcytcTayioT, N (%) 15 (38,5%)
HectabunbHas cteHokapaus, n (%) 0
Mapokcuam O, n (%) 1(2,6%)
Lpyrue HapylieHus putma, n (%) 0
MHeBMOHMS, n (%) 1(2,6%)
Hapactatue XCH, n (%) 2(5,1%)
KpoBoTeueHue, n (%) 2(5,1%)
[nacTas nocneonepayoHHoro pyéua, n (%) 1(2,6%)
MNepukapauT, n (%) 4(10,2%)
[lnvTenbHas MHOTPOMHAs NOAAEPXKA, N (%) 0
Tmaponepukapa, ruapoTopakc, n (%) 13 (33,3%)

0
0
0

MHeBmoTOpake, n (%)
NHdapkT mruokapaa, n (%)
OHMK, n (%)

MauneHTbl ¢ BenoTpeHvpoBkamm (n=39)

Ta6nuua 2
MauyeHTbl 6e3 BeNoTpeHnpoBok (n=53) [
26 (49%) 0,31
0
0 0,25
0
0 0,25
5(9,4%) 0,40
0 0,1
0 0,25
2(3,7%) 0,23
1(1,8%) 0,37
18 (33,9%) 0,82
1(1,8%) 0,37
1(1,8%) 0,37

0

Cokpawenus: OHMK — ocTpoe HapyLueH1e Mo3roBoro kposoobpatueHus, @I — bubpunnsums npeacepani.

BaJIMCh CIICAYIOIINE TapaMeTpbl HEMPOTMHAMMKH: CKO-
POCTb CI0XXKHOM 3pUTeSIbHO-MOTOpHOM peakiiuu (C3MP),
YPOBEeHb (DYHKIIMOHAJIBHON TMOIBUKHOCTH HEPBHBIX
npoieccoB (YPII) m paGoTOCIIOCOOHOCTH TOJIOBHOIO
mosra (PI'M). O6crnenoBaHue MpoOBOAUIOCH B U30JUPO-
BaHHOM, XOPOIIO ITPOBETPMBAEMOM ITOMEIIECHUH B TIEp-
BoOIi MosioBrHE AHsI. OOIIast MPOAOIKUTEIbHOCTh TECTHU -
poBaHus cocTtapisiia He 6ojee 30 MuHYT. Takum obOpa-
30M, CBOAUJIOCH K MMHMUMYMY BO3ACHCTBUE YTOMJICHUS
Ha KOTHUTUBHBIe (pyHKUMU. HelipoanHamuueckuii cra-
Tyc oueHuBacsd 3a 3-5 nHeit no KIII, yepe3 7-10 cyTok
u yepes 1 mecsi nocae KIII.

CrarucTuyeckuii aHamm3. CTaTUCTUYCCKUI aHaIU3
pe3yJIBTaTOB HCCJICHOBAHUSI TIPOBOIUJICS C ITOMOIIBIO
maketa mporpamM “Statistica 8.0”. ITonydeHHbIe JaHHBIE
OBLTY TIPOAHAIM3UPOBAHBI Ha HOPMAJIBHOCTD pacrpese-
neHus no kputeputo Konmoroposa-CmupnHoBa. Pacnipe-
IeJIeHNEe TaHHBIX OTIMYAIOCh OT HOPMAJIBHOTO, B CBSI3M
C YeM UTS aHaju3a KIMHMKO-aHAaMHECTHMYECKUX U Hei-
POTICUXOJIOTUIECKUX TTOKa3aTesieii ObIIN MCITOIb30BaHbI
HemapaMeTpUIeCKIe KPUTCPUU (X2 M KpuTepuu MaHHa-
Yutau n @puamana).

Pesynbrathbl
[Ipu aHamM3e TMoKa3aTesIeil HeMPOIICUXO0JIOTUMIECKOTO
craryca B JOOIIepallMOHHOM MepUoje, a Takxke Ha 7-10-¢
CYTKHU MOCJIeonepalMOHHOIO Mepuoia 3HaYUMbIX pa3fiu-
YUl MeXIy IpyInamMy He BBISIBIEHO.

Ha rocnutanpbHOM 3Tame mocjeonepaluoHHOTo
nepuoja y MNAlMEHTOB HAOTIOAAJIUCh OCIOXHEHUS.
OmHaKo MO YacTOTe BOZHUKHOBEHUSI TOCIEOINepaliuioH-
HBIX OCJIOXKHEHMI TPYIIbl ObUIM comocTaBUMBI. Cpenu
OCJIOXXKHEHMI HanboJiee YacTo BCTPEUAIUCh TMIPOTIepU-
KapJl ¥ TUAPOTOPAKC y TALIMEHTOB B TPYIINE C BEJIOTPEHU-

poBKamMu U 6e3 HuUX — 23% um 28% COOTBETCTBCHHO.
YacTora pa3BUTHUS TaKMX OCJIIOKHEHMI, KaK HapyIICHUSI
puUTMa, KPOBOTEUECHHE, HapacTaHUEe CePACIHOI HeToCTa-
TOYHOCTH, He MpeBbIana 8% B 06erx TpyIax (Tadi. 2).
PasButHsi 04aroBoii HEBPOJOIMYECKON CHUMIITOMATUKU
B HUCCJeAyeMbIX Tpymrax oTMeueHo He Obuto. B obeux
rpyIrnax HabI0AaT0Ch HEOOIbIIOE CHUXEHUE COKPATU-
TeJbHOI (DYHKIIMY MUOKapJa, MEXTPYTIIOBBIX pa3Inuuii
He BbisiBIeHO; DB uepe3 mecsi nocie KII cocraBuia
53,9+7,5% n 52,7+8,4% B rpyniiax ¢ BeJIOTpPEHUPOBKAMMU
1 6e3 HUX cOOTBeTCTBeHHO (p>0,05).

Ha 7-10-¢ cyTku TocjieonepallMOHHOTO Tepuoaa
u yepe3 Mmecsi nociie KII B rpynrme ¢ BeJ1oTpeHUPOB-
KaMM HaOJII0Jaoch YCKOPEHHE CEHCOMOTOPHBIX peak-
IIU{ TIPW BHITTOJTHEHUW HEWPOIMHAMUYCCKUX TECTOB
C3MP (p=0,0007), YOIT (p=0,02) u PTM (p=0,003)
110 CPaBHEHHUIO C JOONEPALMOHHBIMU IOKA3ATEJISAMM.
B rpynirie nanreHToOB 0€3 BeJTOTPEHUPOBOK TaKXKe HA0JII0-
JIaJIOCh YCKOpPEHNE CEeHCOMOTOPHBIX peakuuii Ha 7-10-¢
CYTKU TIOCJIC OTIepaIliy TI0 CPaBHEHMIO C TOOTIePAIIOH-
HBIMM TIOKa3aTeIsIMH, OIHaKo Yepe3 1 Mecsit mocie KIIT
BBISIBJIEHO CHUXEHME CKOPOCTU peaklimu B tecte C3MP
(p=0,0001), YOIT (p=0,01) u PTM (p=0,02). ¥ manmeH-
TOB 0€3 BEJOTPEHMPOBOK DPETrMCTPHPOBAIach 3HAUYMMO
0osiee HU3Kasi ckopocTh peakunu Btecte C3MP (p=0,03),
YO®IT (p=0,04) 1Mo cpaBHEHUIO C MTallMCHTAMU, TIPOIIIE-
LIMMHU KypC BEJOTPEHUPOBOK, TOraa Kak mo tecty PI'M
3HAUUMBIX MEXTPYIOBBIX pa3MuMil He HaO0JI01an0Ch
(puc. 1).

IMpu aHanu3e AMHAMUKM KOJMYECTBA COBEPIICHHBIX
OLIMOOK MPU BBHIMOJHEHUN HEUPOAMHAMUYECKUX TECTOB
BBISIBJIEHO, UTO B TPYIIe TMalMeHTOB C BEJIOTPEHUPOB-
KaMu HaOJonaaoch ux yBeaudyeHue Ha 7-10-e cyTku
nociae KIII ¢ nocnenyroiiyum Bo3BpallleHUEM uepe3
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Puc. 1. IuHamuka HeipoaMHaMUYECKNX nokasaTenei y NauneHToB, NepeHecLLnx
KLU, B 3aBUCMMOCTVM OT NPOBEAEHUS BENOTPEHUPOBOK.

1 Mecd1I K TooTepalliOHHBIM 3Ha4eHUsIM — B TecTe YOII
(p=0,04), ogHako B rpyIe MaluueHTOB 0e3 BEJIOTPEHU-
POBOK HaOJIOHAIIOCh YBEIWYCHUE KOJIMYECTBA OIIMOOK
B Tecte YDIT He TonbKo Ha 7-10-¢ cyTku, HO U yepe3 |
Mecsir ociie KIII mo cpaBHEHHIO ¢ TOONEePAllMOHHBIMU
nokazareiasimu (p=0,043). [TogoOHbIE paznuuust aUHA-
MUKM OTMEYaJuCh U MpU BbIMOJHeHUU Tecta PI'M
(p=0,03 u p=0,001, coorBeTcTBeHHO). Yepe3 1 Mecsit
MalyeHThl 0e3 BeJOTPEHWPOBOK COBEpPINANIM OOJbllee
KOJIMYECTBO OIIMOOK IMPM BBIMOJHEHUU BBIIICONMMCAH-
HBIX TECTOB IO CPABHEHMUIO C TIALIMEHTAMU C BEJIOTPEHU -
pOBKaMu, OIHAKO JaHHBIE pa3Iuyusi ObUTM HE3HAYMMBbI

(puc. 2).
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Puc. 2. [JuHamuka konmyecTsa OWMOOK NPy BbINOSHEHUN HENPOANHAMMNYECKMX
TEecToB Y naumeHToB, nepeHectumnx KL, B 3aBMCMMOCTW OT NpOBeLeHNsI BENOTpe-
HMUPOBOK.

ITpu npoBeneHnM CPaBHUTEIBHOTO aHAJIU3a KOJIMYE-
CTBa MPOMYIIEHHbIX CUTHAJIOB MPU BbITTOJHEHUU HEWPO-
NTUHAMUYECKUX TECTOB BBISIBJIEHO, YTO Yy TMalMEHTOB
C BeJIOTpeHUpoBKaMu Ha 7-10-e CyTKHU mocjie onepanuu
HabJ1101a710Ch YMEHbIIIEHNE UX KOJIMYECTBA C MOCIEAYIO-
UM KX CHIDKeHWeM depe3 1 Mecsi B Tectax YDII
(p=0,002) u PTM (p=0,035). ¥ nauneHTOB 6€3 BeJOTpE-
HUpoBoK uepe3 1 mecsi rmocie KL Habmonanocs yBean-
YeHUe KOJUYEeCTBa MPOIYyIIEHHBIX CUTHAIOB, 110 CpaBHEe-
HUIO ¢ Tokasarensgsmu Ha 7-10-e cytku B Tecte YDII
(p=0,003) u PT'M (p=0,035). Yepes 1 mecsi nocie KIII
KOJMYECTBO TPOMYILIEHHBbIX 3HAKOB Yy MallMEHTOB 0e3
BEJIOTPEHUPOBOK OBLIO 0OJIbIIIE MO0 CPABHEHUIO C TMally-
€HTaMU C BeJOTPEHUPOBKAMM IPM BBIMOJHEHUMU TecTa
YO®IT (p=0,04) u PI'M (p=0,02) (puc. 3).

Takum 0O6pa3oMm, y Bcex MallUeHTOB B paHHEM Moce-
onepalMoOHHOM TMepuo/e HabII01aI0Ch YBETUUEHUE CKO-
pPOCTH peakLMu B HEMpOAMHAMMUECKUX TeCTaxX, a TaKxkKe
YBEIMYEHHUE KOJIMYECTBA OLIMOOK M MPOMYIIEHHBIX CUT-
HaJIOB TPU UX BbIMOJHEeHUU. B nuHaMuke yepe3 1 mecsiiy
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riocse KIII rpymma rmamueHToB, MpOoIIeanX Kype BEJI0-
TPEHUPOBOK, MPOJEMOHCTPUPOBAJIA YBEJIMYEHNE CKOPO-
CTU CEHCOMOTOPHBIX PEAKIIMI M CHYKEHUE YKCIIa TIPOo-
MYIIEHHBIX CUTHAJIOB B HEMPOAMHAMMUYECKUX TECTax,
a TaKxKe CHUXKEHNE KOJIMYECTBA OLIMOOK 10 CPaBHEHUIO
¢ JIOOIepalMOHHBIM ypoBHeM. [pymma MmamueHToB 0e3
BeJIOTpeHUPOBOK uepe3 1 mecsu nocie KII takke moka-
3aJla yBEJIMYCHUE CKOPOCTU CEHCOMOTOPHBIX PEaKIIMi,
OIHAKO B MEHbIIIEeN CTCIICHU, YEM ITAlLIMCHTLI C BEJIOTPEC-
HUPOBKAaMU; OBbUIO YBEJIWYEHO KOJMYECTBO OLIUOOK
Y TPONYIIEHHBIX CUTHAJIOB 110 CPaBHEHUIO C IOKa3aTe-
JIIMU TOOIEPALlMOHHOTO M PaHHEro I0C/IeoIepalioH-
HOTO MTEPUOJIOB.

006cyxpaeHne

Pe3ysTaThl HaCTOSIIETO MCCIEIOBAHUS TTOKA3bIBAIOT,
yto y Bcex nanreHToB ¢ MBC, nmoaseprimxcst K11, B pan-
HEM TI0C/IeoTIepallMOHHOM TIepUOIe HAaOTIOMAeTCs YXy/IIIe-
HIe HEHpOIMHAMUICCKIX TTOKa3aTeIeld — YCKOPeHHUE CeH-
COMOTOPHBIX PEaKIInii, YBEJIMUCHNE KOJIMUYECTBA OIMMOOK
1 TIPOITYIIICHHBIX CUTHAJIOB TIPU MX BHITIOTHeHWH. Ha mep-
BBIi B3IJISAI, YMEHBIIICHE BpeMEHU CEHCOMOTOPHBIX peaK-
WA MOXKHO PpaCICHUTh KaK YIyJIIeHUE KOTHUTHBHBIX
¢yukumii y nauueHtoB nocie KII, ogHako yBennueHue
KOJTMUECTBA OIIMOOK ITPH X BBITIOJTHEHUH, BEPOSITHO, CBH-
JIETeJILCTBYET O CHUXKEHUU (DYHKIIMM KOHTPOJIST 32 BBITION -
HEeHUeM 3aJ]aHui, YTO MOXKET ObITb MPOSIBIEHUEM KOTHU-
TUBHBIX HapyleHuii [7]. Yepes 1 mecsu nmocne KII BbisB-
JIEHbl Pa3IUuMsl B JAMHAMUKE HENpPONCUXOJOrMYecKOro
cTaTyca TalMeHTOB B 3aBUCMMOCTM OT HaJlU4us Kypca
BEJIOTPEHUPOBOK B TOceonepaliuoHHoM nepuoze. [laim-
€HTBI, KOTOpbIE MpPOIILIM KypC BEIOTPEHMPOBOK, Ipoie-
MOHCTPUPOBATH YITyJIlIEHUE WX BOCCTAHOBJIEHUE IMTOKa3a-
TeJIe HEMPOTICUXOJIOTMYECKUX TECTOB, TOTAA KaK y Mallu-
€HTOB 0e3 BeJIOTPEHUPOBOK HaOJI01aI0Ch YXYAIIEHUE
HelpoIMHAMMYEeCKMX ToKa3aTesieid. YXyllleHue Heupo-
TICUXOJIOTMIECKIX TTOKa3aTesiell B TIOCIEOIepallMOHHOM
rreprione KIII mpogeMOHCTprpOBaHO W APYTMMA aBTOPaMU
[2, 3, 5]. OnHako uccaenoBaHuii, B KOTOPBIX TTPOBOIMUIIACH
OIICHKA BIIMSTHUST pAaHHUX a3pOOHBIX (DM3MUIECKIX TPCHUPO-
BOK Ha KOTHUTHBHBIC (DYHKIINY Y TAHHOI KaTeTOPUH TTaITi-
€HTOB, HEIOCTATOYHO.

Ha cerogHsmnramii 1eHb B psilie MCCICI0BAHUIA IpOJIe-
MOHCTPHUPOBAaHO OJIATOTBOPHOE BIMSHUE (PU3MICCKUX
TPEHUPOBOK Ha ITIO3HABATEIBHYIO MESITEIbHOCTh YEJIO-
Beka. [losydeHbI OKa3aTeIbCTBA MOJIOKUTEIBHOTO BIIM-
SHUS JUIMTCIBHOCTA BEJIOTPEHUPOBOK, a TaKXKe WX
MHTEHCUBHOCTH Ha TIPOIecC OOYUCHHMS M MaMSITh Y 310-
poBbix yul. Langlois F, et al. onucanu yiaydiieHue Kor-
HUTHUBHOM (DYHKIIMU CPeIU MalMeHTOB MOXKUJIOro BO3pa-
cTa Ha (DOHE TPeXMEeCSYHOro Kypca (hU3NYeCcKuX TpeHU-
poBok [8]. B akcnepumeHTax rnmoka3aHo, 4To (pu3ndeckue
a’poOHbIE YIMPaXKHEHUs] CIIOCOOCTBYIOT CHUXKEHUIO
(GYHKIMOHATBHOTO Je(UIIMTa, CBI3aHHOTO ¢ KOTHUTUB-
HBIM CTapeHUEM, TEM CaMbIM ITIOBBIIIAS YCTOWYMBOCTh
TOJJOBHOTO MO3ra K cTapeHuio [9].
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Puc. 3. JuHamuka konnyectsa NPONYLLEHHbBIX CUrHAN0B NPV BbINOMHEHUW HENPO-
ANHaMN4eCKnX TeCTOB Yy NaLMEeHTOB, NepeHecLlunx KLL, B 3aBUCMMOCTM OT npose-
[eHVs BEJIOTPEHNPOBOK B MNOCNeonepaurMoHHOM nepuoae.

N3BecTHO, 4YTO BJMSIHUME (DUBMUYECKUX TPEHUPOBOK
Ha OOJIBHBIX C CepAeYHO-COCYAUCTON MaTOJIOTUE HOCUT
MHOTOIUTAaHOBEIN XapakTep [10]. MeTaaHanu3 ucciemno-
BaHUU MOKa3aJl, YTO MPUMEHEHHWE IJTUTEIbHBIX TPEHUPO-
BOK y 001bHbIX MBC cHUXXaeT puck KapauaabHOI cMepT-
HocTH Ha 20-25%, XOTsI Ip1 3TOM He 00HapYKEHO J0CTO-
BEPHOTO YMEHbIIIEHUsI yKncia MH(papKToB Muokapaa [11].
B uccrenoBaHuM HalIMX KOJUIET, BBITOJIHEHHOM Y Tally-
eHToB, nepeHecnx KII, mokazaHo, yTto paHHue Gu3n-
YyecKue TPEHUPOBKM, BBIMOJHEHHbIE HAa CAaHATOPHOM
aTane peadbuJuTalM, TOJOXKUTEIbHO BIMUSIIOT Ha MOKa-
3aTeM BHYTpUCEpPIAEYHOU remMoauMHaMMKu. JlokazaHo,
YTO BEJOTPEHUPOBKU ONTUMUBUPYIOT (PU3NYECKYIO
aKTUBHOCTb U CITIOCOOCTBYIOT 0oJiee ObICTPOil ananTaluuu
OINEePUPOBAHHBIX OOJILHBIX K (DU3MUYECKUM U OBITOBBIM
Harpyskam I0 CpaBHEHMIO C APYTMMU MeTodaMU Jieueo-
Hoit ¢usKynsTypsl [10].

M3BecTHO, 4TO TOA BO3MEUCTBUEM (PU3UUECKUX
yOpaXXHEHUNI HOPMaU3yeTCss COCTOSIHUE OCHOBHBIX
HEPBHBIX MPOLIECCOB — TOBBIIIAETCS BO30YAMMOCTD MPU
YCUJICHUM TIPOLIECCOB TOPMOXEHUsI, pa3BUBAIOTCS TOP-
MO3HBIE peaKLUMU TIPU MATOJOTMYECKU BBhIpaXKEHHOM
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MOBBILIEHHOW BO30yauMocTh. CHUXKEHUE KOoJUYecTBa
OLIMOOK U TPOIYIIEHHBIX CUTHAJIOB B HElpoAMHaMUYe-
CKMX TecTax B IpyIIIe MalueHTOB ¢ BeJIOTPEHUPOBKAMU,
MOJIydEHHbIE B HACTOSIILIEM HCCJIeI0BaHUM, BEPOSITHO,
CBSI3aHO UMEHHO C TeM, UTO a3POOHbBIE HArPy3KM CIOCO0-
CTBYIOT HOpPMaJIM3allMM BBILIEOMUCAHHBIX MPOLECCOB.
OpHako Ha CErONHSIIIHUI NeHb HE N0 KOHLA U3YyYEHbI
1 MOHATHBI OMOXUMUYECKHE MEXaHU3MBbI, MTOCPEICTBOM
KOTOPBIX MOTYT OBITb pEaJM30BaHbI 0OJArOTBOPHbBIE
2 dexTsl hu3nIecKux aapoOHBIX HArPy30K Ha BBICIINE
KOPKOBbIe (DYHKIIMM KakK y 3IO0pOBBIX JIOJEH, Tak
n y 6onpHbIX UBC. B nocnenHee BpeMs MOSIBUIIMCH TaH-
HblE WCCIENOBaHUI, CBUACTEILCTBYIOIIME O TOM, YTO
(uznyeckue TPEHUPOBKU CIIOCOOCTBYIOT YCUJCHUIO
HEeMporeHe3a 3a CUET MOBbILIEHUs BIPAOOTKU Tpoduue-
ckux pakTopoB. Tak, Ruscheweyh R, et al. nokazanu, yto
(buznueckre TPEHUPOBKM OKA3bIBAIOT IOJOXUTEIbHOE
BJIMSIHME HA MaMSITh, COMPOBOXIAIOIIEECs YBEIUUEHUEM
0o0bema ceporo BelllecTBa B pedpOHTAIbHOM 1 MOSICHOMI
KOpe M YpOBHS HeipoTrpoduueckoro ¢akropa mosra
(BDNF) [12]. B uccnenoanuu Seifert T, et al. (2010)
NpPOJEMOHCTPUPOBAHO TOBbIIeHUE YpoBHS BDNF
B SIPEMHOI BeHe y IOOPOBOJIbLIEB MOCHe 3-X — Mecsu-
HOro Kypca (hU3MYECKUX TPEHUPOBOK IO CPaBHEHMUIO
C JIMLIaMM, BEAYIIMX MaJOMOABUXKHbI 00pa3 >ku3Hu [13].
[TomuMo aTOrO B HacTOSIIIEe BpeMsl psijl UccienoBaTeei
OIHOI M3 MPUYUH Pa3BUTUSI KOTHUTUBHBIX HapyILIEHUI
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