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onpaBAaHHOCTb MPUMEHEHUS Y OOMNbHbIX HEOCNOXHEHHbIM MM ceaHcoB KPT OoOMOMHMTENbHO K CTaH4apTHOWM
Tepanuu.

THE LEVEL OF ANXIETY — DEPRESSION AND EFFICACY OF CARDIORESPIRATORY TRAINING IN
PATIENTS WITH MYOCARDIAL INFARCTION
Yarmosh I.V., Boldueva S.A., *Suvorov N.B.
North-Western state medical University named after I. I. Mechnikov, Saint-Petersburg, Russia, yarmosh06@mail.ru
*Institute for Experimental Medicine, Saint-Petersburg, Russia, hbsuvorov@yandex.ru

Stress-induced conditions, anxiety and depression, are independent risk factors for cardiovascular disease
(CVD). The main mechanism of the relationship between stress and CVD is the imbalance of autonomic regulation
in the direction of increased sympathetic activity. We study the possibility of applying the method of biofeedback -
cardiorespiratory training (CRT) with biofeedback (BFB) on heart rhythm to develop -cardiorespiratory
synchronization (CRS) - in addition to standard treatment.

The study included 80 patients with uncomplicated myocardial infarction (MI). The main group (50 people) in
addition to the standard treatment received CRT sessions, and the control group received only the standard
treatment. Patients in both groups underwent a study of heart rate variability (HRV) by 5-minute ECG records on
the 6M-10" day and 14-20™" day MI, and they were also tested on the questionnaires Spilberger - Hanin and
HADS. During the training in the hospital 21 patients could develop a stable CRS (subgroup CRSu), and the other
29 patients, who could not develop a stable CRS, formed a subgroup CRSn.

In patients of the main group there was observed a reduction of autonomic imbalance in HRV parameters:
reduction in AMO, IN and increased SDNN, RMSSD, pNN50, both in the subgroup CRSu (p<0.05) and group
CRSn (p>0.05) as compared with the control group. The initial test results on Spilberger -Hanin (RT, LT) and HADS
(A, D) of the main and control groups did not differ (p<0.05). However, the levels of RT, LT , A and D were higher in
the subgroup CRSn than in the subgroup CRSu (p<0.05). On the 141-20™ day the indicators LT and RT on the
Spilberger - Hanin test and scale depression HADS in the subgroup CRSu decreased compared with the initial
levels (p<0.05) and the control group (p<0.05). On the 14" -20% day the indicators of Spilberger - Hanin test
?ecreas)ed in the subgroup CRSn and were lower than initially (p<0.05) and lower than in the control group

p>0.05).

Elevated levels of anxiety and depression in patients with uncomplicated myocardial infarction hindered the
effective development of cardiorespiratory training. However, a statistically significant decrease in reactive and
personal anxiety in the subgroup CRSn after cardiorespiratory training shows the justification for the use of CRT
sessions in patients with uncomplicated myocardial infarction in addition to standard therapy.

KONMMYECTBEHHOE KAPTUPOBAHUE MMEHMHM%@LIVIM BEJIOIro U CEPOIro BELLECTBA
ApHbix B.J1.-
YHuBepcuTeT BawwuHrtoHa, Cuatn, CLUA; 2Tomcknin FocynapcTBeHHbIn YHnBepeuteT, ToMck, Poccus;
yarnykh@u.washington.edu

MoBpexaeHne n noteps MMeEnuHa ABMASETCA NPUHUMNWanbHbIM NaToreHeTUYeckMM akTopom npu psge
coumanbHO-3HAYUMbIX HEBPONOrMYECKNX 3ab0neBaHnn, BKOYasi pacCesHHbIA CKNepo3, ULEMUYECKUA UHCYIbT U
YepernHo-mMo3roBylo TpasMy. [JO HedaBHEro BpPeEMEHW KONMUYEeCTBEHHasi NPWXU3HEHHasi OLeHKa MuenvHu3auum
TkaHen mo3ra Oblna HeBO3MOXHa. Takas BO3MOXHOCTb MOsiBUMachb B mnocrnegHve rodbl 6rnarogaps paspaboTtke
crneumnanbHOro  KONMMYECTBEHHOro MeToda  MarHWTHO-pe3oHaHcHon Tomorpadum (MPT) -  kapTupoBaHus
MaKpOMOIEKYNSIPHOW NPOTOHHOM cppakumm (MIP). MIMO aBnseTca dyHOaMeHTanbHbIM  OMOPU3NYECKUM
napameTpoM onpeaensoLmm adeKT Kpocc-penakcaumm (nepeHoca HaMarHM4eHHOCTM) MeXay NPOoTOHaMu BoAbl
n BronorMyecknx Makpomornekyn B TKaHsax. B uccnegoBaHMsaX, nNpoBefEéHHbIX Hawen W ApyruMuy HayYHbIMU
rpynnamu 6bino nokasaHo, 4Yto MIMN® sendeTca YyBCTBUTENBHBIM U CNEUUdUYHBIM BUOMapKEPOM MUENMHA Kak B
fenom, Tak M B CepoM BellecTBe ronoBHOro mosra. OOHOW M3 MOCMefHUX TeXHUYeckux paspaboTok B
konnyeTBeHHon MPT 6bIno cosgaHue metoga BbICTporo TpexmepHoro kaptupoBaHus MI® Bcero mosra. [aHHbIn
MEeTOA OTKpPbIBAeT LUMPOKNE MEPCNEeKTUBLI ANA KONMUYECTBEHHOrO U3y4YeHUss MUEeNUHU3auum n gemMmmenvHu3aumm B
KNUHWKE U OOKMUHUYECKNX uccnegosaHusax. C ucnonb3oBaHuem kapTuposaHua MM npu paccesHHOM cknepose
HeJaBHO Obina AokasaHa MpUHUMNUarnbHas porfb OEMWENVHU3aLMU Cepero BellecTBa B MPOrpeccupoBaHMm
CMMNTOMOB W pas3BuUTUM WHBanNuMaHocTu. [pu nerkonW 4epenHo-mo3roBov TpasBme (COTpACeHMM mosra) Obino
nokasaHo, 4YTO B BM3yallbHO HOpPMarbHOM 6enom U CcepoM BeLllecTBe NPOUCXOAUT MUKPOCKONMYeckas
OeMWENVHN3aLMs, KOTopas MOXET ObiTb MAeHTUdULMPOBaHa TOMNBbKO HA OCHOBE KONIMYECTBEHHOrO aHanv3a kapT
MIM®. B goknage paccmaTtpmBaloTcs M3MyYeckMe MpUHLKMBE U TeEXHUYECcKas peanusauus kapTupoBaHus MO,
anropuTMbl ANs PeKoHCTpyKumn kapT MIM®, knuHuyeckne pesynbTaTthbl, NOMyYEHHbIE C MOMOLLBIO KapTMPOBaHWS
MI® ronoBHOro mo3sra, a Takke OonbIT NPMMEHEHMS METOAA B MCCNeAoBaHUM NabopaTopHbIX XKNBOTHBIX.

QUANTITATIVE MAPPING OF WHITE AND GRAY MATTER MYELINATION
Yarnykh V.L.1?
lUniversity of Washington, Seattle, USA; 2Tomsk State University, Tomsk, Russia; yarnykh@u.washington.edu

Myelin damage and loss is a principal pathogenetic factor in a number of neurological diseases of high social
impact including multiple sclerosis, ischemic stroke, and traumatic brain injury. Until recently, it has been
impossible to quantitatively assess brain tissue myelination in vivo. Such a possibility appeared over past years
due to the development of a special quantitative magnetic resonance imaging (MRI) method called macromolecular
proton fraction (MPF) mapping. MPF is a fundamental biophysical parameter determining cross-relaxation
(magnetization transfer) between protons of water and biological macromolecules in tissues. In the studies by our
and other research groups, it has been demonstrated that MPF provides a sensitive and specific biomarker of
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myelin in both white and gray matter. One of recent technical advancements in quantitative MRI was the
development of the method for fast three-dimensional whole-brain MPF mapping. This method reveals extended
opportunities for quantitative studies of myelination and demyelination in clinics and pre-clinical research. With the
use of MPF mapping in multiple sclerosis, it has been established that gray matter demyelination plays a primary
role for the symptom progression and development of disability. In mild traumatic brain injury (concussion), it has
been shown that normal-appearing white and gray matter is subjected to microscopic demyelination, which can be
detected only by quantitative analysis of MPF maps. The lecture provides an overview of physical principles and
technical implementation of MPF mapping, algorithms for MPF map reconstruction, clinical results obtained using
MPF mapping of the brain, and experience in applications of this method in laboratory animal studies.

XonoaoBAA BASOKOHCTPUKUUA: SABUCUMOCTb OT YACTOTbI MMNYNbCALIUA B
CUMNATUYECKUX HEPBAX, KOHUEHTPALUU HOPAOPEHAJIMHA U pH CPEADLI
Apues B.H.
®IrbYH UHcTtutyT chnsmonorum um. W.I. NMasnosa PAH, CaHkT-lNeTepbypr, Poccus, yartsev@infran.ru

M3BECTHO, YTO MPU CHWXKEHUN TEMNEPATYPbI COKpaLLEeHNe NOAKOXHbBIX COCYA0B, NPMBOASILLEE K YMEHbBLUEHWIO
TEeNnooTAa4n, MNPOUCXOAMUT B pe3ynbTaTe Kak MOBbIWEHUS YyBCTBUTENIBHOCTU [MaAKOMBILLEYHbIX KIETOK K
HopagpeHanuHy (HA), Tak M pednekTopHOro yBenMYEeHUs akTMBHOCTM CUMMMAaTUYECKOW HEpPBHOM CUCTEMBI.
YMeHbLLUEHNE KPOBOCHAOXEHMS KOXM MOXET MPUMBOAWUTL K CHUKEHMIO B Hel pH, ogHako cBegeHus O BIWUSHUK
HU3KOW TemnepaTypbl HA HENMPOreHHbIN TOHYC M3ONMPOBAaHHBIX COCYOOB B YCIOBMSAX auupgo3a u Hanuuua HA B
nuTepaTtype OTCYTCTBYIOT, XOTS U MPeaCcTaBnsioT MHTEPEC ANS BbIACHEHUS MeXaHM3MoB TepMmoperynsaumu. B uensx
Nony4YeHns 3TUX CBeAEHMN Hamu Oblnn NOCTaBMeHbl OMNbITbl HA M3ONMPOBAHHBIX CEerMEeHTax XBOCTOBOW apTepumu
KpbiC nuHumM Wistar. HeWporeHHbln TOHYC COCYAMCTOrO CermMeHTa MogenupoBann nyTeM nepuognyeckon
CTUMYMALUN NEPUBACKYNSPHbLIX HEPBOB 3TOM0 CENMEHTA 3MEKTPUYECKMM Nonem Kaxable 3 MyH ¢ Yyactoton 3, 5, 10
n 40 My go n Ha doHe genctena HA B KOHUEHTpauUun, KOTOpPY KyMynsatueHo yBenuuusanum ¢ 0.03 go 10 mkM.
Bbino nocrtaeBneHo YeTblpe cepuM 3KCMEPUMEHTOB, B KOTOPbIX 3HA4YeHMs TemnepaTtypbl M pH B BaHHOYKE C
COCYOMCTbIM CErMEHTOM COCTaBIisANIM, COOTBETCTBEHHO, 36°C mn 7.4, 36°C un 6.6, 25°C n 7.4, 25°C un 6.6.
3akucneHve U3NONOrMYEeCcKoro pactTeopa NpoOBOAUNM NMyTEM MPOMYCKaHUSA 4yepe3 Hero yrrnekucrnoro rasa. beino
obHapyxeHo, 4yto B ycnoBuax pH 7.4 6e3 HA npu Bcex yactotax OC xonog ymeHbliaeT, a Ha ¢oHe HA B
koHueHTpauum 0.03-0.10 MkM ymeHbLiaeT (npu 5 1 10 u), nnbo He nameHsieT (Npy 3 n 40 'y) HEMPOTrEHHBIN TOHYC
XBOCTOBOW apTepuu, B TO BpEMS Kak B YCINOBUSAX auuao3a Xorio4 yBenMumBaeT 3TOT TOHYC Npu Bcex Yactotax OC
n otcytcTBum unm Hanndum HA B koHueHTpauun 0.03-0.10 mkM, npuyem, B Hambonbluen cteneHn Ha ¢oHe 0.03
MKM HA — koHueHTpauuu, GnM3KOM K ero CodepXaHuio B KPOBWM MpUM XONOAOBOM CTpecce. YBenuyeHue
HEWpPOreHHOro TOHyca MO CPaBHEHWIO C TOHYCOM, MMEWLIMMCHA B YCMOBWUSIX HOPManbHOW TemnepaTtypbl U
HopMarnbHoro pH, nponcxoauno nog AeWCTBMEM X0NoAa TOMbKO Nocrne 3akucreHust cpeabl npy yactote OC 40 My
n otcyTcTBuUM nnu Hanm4mm HA B koHueHTpaumm 0.03-0.05 mkM (B Hambonblien cteneHu - Ha dpoHe HA 0.03). MNpwn
oxnaxgeHun Ha doHe pH 7.4 ToHyc, obycnosnenHbin BeegeHmem 0.03 mkM HA, ysenuumsancs Ha 5.3%, Ha doHe
pH 6.6 - Ha 4.1%, B To Bpems kak oTBeT Ha OC ¢ yacTtoTon 40 'y Ha dooHe aumngosa un koHueHTpauun HA 0.03 mkM
yBenuumancsa Ha 35%. lMonyyeHHble OaHHble CBUOETENbCTBYIOT O TOM, YTO XOfioAoBasi Ba30OKOHCTPUKLUUA, B
OCHOBHOM, 06ycrnoBrneHa HeWporeHHbIM TOHYCOM, CHWXKEHUIO KOTOPOro npendaTcTByeT HopagpeHanuH u
3HAYUTENBHO BO3PACTalOLLMM MPU BbICOKOW YacToTe MMMyMnbCcauMum B CMMMNATMYECKMX HepBax Ha doHe aumaosa,
KOTOPbIN MOXET BO3HMKATb B KOXE MpU HayanbHOM pedrieKTOPHOM COKpaLLEHUN KOXHbBIX COCYOOB B pesyrbTarte
MOBbILLEHNS CUMNATUYECKOW aKTUBHOCTM B OTBET Ha CHUXEHWe TemnepaTypbl.

COLD-INDUCED VASOCONSTRICTION: DEPENDENCE ON THE SYMPATHETIC NERVE BURST
FREQUENCY, NORADRENALINE CONCENTRATION AND pH OF THE MEDIUM
Yartsev V.N.
Pavlov Institute of Physiology, Russian Acad. Sci., St. Petersburg, Russia, yartsev@infran.ru

Cold-induced skin vessels contraction leading to the heat loss reduction is known to result from both the
augmented responsiveness of the smooth muscle cells to noradrenaline, and the increased sympathetic activity.
Decrease in the skin blood flow can reduce pH in the tissue, but the data related to the effect of cooling on the
neurogenic tone of the isolated blood vessels perfused with low pH solution containing noradrenaline are lacking,
although they are of interest for understanding the mechanisms of thermoregulation. In order to get the data
concerned we have carried out the experiments on the isolated segments of the rat tail artery. Neurogenic
contraction of the vessel segment was evoked by periodic electrical field stimulation (conducted at a frequency of
3, 5, 10, and 40 Hz with a 3 min interval) of perivascular nerves in the vessel segment before and after addition of
noradrenaline in cumulative concentration (from 0.03 uM to 10 yM). In four series of experiments, the combination
of temperature and pH in the organ bath was as follows: 36°C and 7.4, 36°C and 6.6, 25°C and 7.4, 25°C and 6.6,
respectively. pH value of the solution (7.4 or 6.6, as required) was established by varying the amount of CO2
bubbled through the solution and was monitored throughout the experiment. Cold was found to inhibit neurogenic
tone of the rat tail artery in the pH 7.4 solution containing no noradrenaline at all frequencies of electrical field
stimulation. In the presence of 0.03-0.10 uM noradrenaline, neurogenic tone was decreased (at 5 Hz and 10 Hz) or
was not changed (at 3 Hz and 40 Hz) after cooling at pH 7.4, but at pH 6.6 it was increased at all frequencies of
stimulation. Most prominent increase was seen in the presence of noradrenaline in concentration of 0.03 uM which
is close to its concentration in blood during cold stress. Increase in the neurogenic tone in comparison to the tone
at normal temperature and pH was induced by cold only after acidifying of the solution at 40 Hz and in the absence
and presence of 0.03-0.05 yM noradrenaline (maximal effect was seen at 0.03 pM). Noradrenaline-induced tone
increased after cooling at pH 7.4 by 5.3%, at pH 6.6 by 4.1%, while the response to 40 Hz electrical field
stimulation in acidic solution increased after cooling at 0.03 pM noradrenaline by 35%. The data obtained suggest
that the cold-induced vasoconstriction is mainly caused due to augmented neurogenic tone. Noradrenaline
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