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Lensb. MpoaeMoHCTprpoBaTh BO3MOXHOCTW MarHUTHO-pe3oHaHcHoM Tomorpadun (MPT) cepaua kak COBpeMeHHOro Metoada Buay-
anuaaunn B anarHoctuke adekTUBHOCTI PEBACKYNSAPU3MUPYIOLLMX METOLOB NeveHust Ha nesom xenynodke (JK) cepaua B paHHem no-
CcneonepawlynoHHOM nepuoge.

Marepuans! u metogbl. C nomobto MPT B pexume ANHAMUYECKOTO («KUHO» ) CKaHUPOBaHUS OCYLLECTBASANACh OLeHKa GyHKLMO-
HanbHbIX nokasateneii K cepaLa: KOHEYHO-CUCTONMYECKOTO, KOHEYHO-AMacTonuyeckoro obbemos (KCO, KOO) v dpakumm Beibpoca (9B)
[0 onepaLymmn peBackynsipusaLmuy 1 no UCTedeHun 2—-3 Heaenb Nocne MHTEPBEHLMOHHOTO BMeLlaTenbCTBa. [Janee 6binu BblLeneHs! aBe
rpynnbl NaLMEHTOB C YBENUYEHNEM U yMeHbLLeHeM ®B JDK B paHHeM nocrneonepaumoHHOM NepUoae, Ha OCHOBaHUM YEro B Nocreayto-
LLleM NPOBOAMIIOCH CONOCTABMEHUE BENUYMH 06bEMHBIX NoKa3aTenen y nauleHToB A0 W Nocne onepawuy.

Pesynbrartbl. B neproa fo 2-3 Hefenb nocne peeackynsipu3aumm yryylieHne coKpaTuTENbHOI CMoCOGHOCTM M1OKapaa OTMEYEHO
y 57 % BonbHbIX. Y rpynnbl ¢ yBenuyeHnem ®B B cpaBHeHUN ¢ oonepaLnoHHbiM 3HadeHneM BenuunHa KOO XK ymeHbwmnack Ha 19 %,
a KCO MK - Ha 22 %. Y rpynnbl xe nauueHToB co cHinkeHneM OB JIXK nocne onepauuu KOO DK cHusuncs Ha 15 %, a 3HaveHne KCO — Ha
8 %. B nocneonepaumoHHbI nepros y 6onbHeIx ¢ yBenuyeHnem ®B npocnexusanock yMeHbLueHne 3HadeHus KOO JK B 1,3 pasa, a KCO
JOK - B 2,8 pasa no cpaBHEHUIO C TaKOBLIMW MOKa3aTeNsaMU y rpynnbl NaLMEHTOB C yMeHbLUeHeM OB nocne peBackynsipuanpytoLLero
BMeLLaTenbCTBa.

3akntoueHue. bnarogaps faHHbIM, NoMyYeHHbIM ¢ nomollbto MPT cepaua, Bpay MOXeT obrnafatb LieHHON MHchopMaLmeli 0 cocTo-
SHUW NauyeHTa, KoTopasi NO3BOMSIET ONPEeaenuTL B PaHHUIA NOCEONepaLMOHHbIA Nepuog CTENEHb BLIPAXKEHHOCTM YNyULLEHNS (YHKLMO-
HarnbHoro coctosiHus JIK, 4To AaeT BO3MOXHOCTb HE TONbKO OLEHUTL Ka4eCTBO NMPOBEAEHHOI onepaLmm, Ho U NO3BOMSET NPeanonoXuTb
MONOXUTENbHbIA UMK OTPULLATENBHBINA Pe3ynbTaT peBackynsapusauny B OTAANEHHbI NOCNEonepaLyoHHbIA Nepuog,.

Knioueenie ciosa: MPT, nesblii Xenynoyek, onepauusi pesackynsipusaumm, hpakums Beibpoca.

MAGNETIC RESONANS IMAGING AS A MODERN METHOD
IN PREDICTING THE OUTCOME OF REVASCULARIZATION PROCEDURES
ON THE LEFT VENTRICLE OF HEART IN EARLY POSTOPERATIVE PERIOD

A. A. BOGUNETSKY

Federal State Budgetary Institution Research Institute for Cardiology
of Siberian Branch under the Russian Academy of Medical Sciences, Tomsk, Russia

The purpose. Demonstrate the capabilities of magnetic resonance imaging (MRI) of heart as a modern imaging technique in the
diagnosis of surgical treatments on the heart left ventricle (LV) in the early postoperative period.

Materials and methods. With the help of MRI in the dynamic («Cine») scan was an assessment of the functional parameters of the
left ventricle of the heart: end-systolic, end-diastolic volume (ESV, EDV) and ejection fraction (EF) to revascularization and after 2-3 weeks
after intervention interference. Then there were two groups of patients with increasing and decreasing LV EF in the early postoperative
period, where by subsequently conducted a comparison of volume indices in patients before and after surgery.

Results. In the period up to 2-3 weeks after revascularization improvement of myocardial contractility was observed in 57 % of
patients. The group with an increase in ejection fraction compared with the preoperative value LV EDV value decreased by 19 % and ESV
LV - 22 %. The group of patients with a decrease in LV EF after surgery LV EDV decreased by 15 %, and the value of ESR by 8 %. In the
postoperative period in patients with an increase in ejection fraction traced LV EDV values decrease by 1,3, and CSR LV by 2,8 in alignment
with those parameters in a group of patients with reduced ejection fraction after revascularization surgery.
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Conclusion. Due to data obtained by MRI heart doctor may have valuable information about the patient’s condition, which allows
to predetermine in the early postoperative period, the severity of left ventricular improve the functional status, which gives an opportunity
not only to assess the quality of the operation, but also allows us to predict a positive or negative result of revascularization in the late

postoperative period.

Key words: MRI, the left ventricle, revascularization, ejection fraction.

BBenenue

B nocnenuue necsatuieTust CTpEMHUTENIBHO BO3pac-
TaeT poJib U MPAKTUUECKAsi 3HAUMMOCTh MAarHUTHO-Pe-
30HAHCHOH ToMorpaduu B cepe THarHOCTHKU HIIIe-
MHYECKOH OOJIE3HU Cepla, OCIOKHCHHON HH(papKTOM
MHOKap/a. DTOT JIy4eBOH METO/ UCCIIeJOBAHHS TT03BO-
JISieT MPOTHO3MPOBATh MyTEM HM3MEPEHUs] OOBEMHBIX
TMOKa3aTesiei JIeBOro Xemyno4ka 3(p(heKTHBHOCTD HIyH-
THUPOBAHUS KOPOHAPHBIX apTEpHUil B IOCIeOnepalioH-
HOM TIEPUOAE, UTO SBIISAETCS] BAXKHBIM YISl MOCIIELYIO-
IIET0 MOCTPOSHHSI MAKCHMAJIbHO BEPHOM TaKTHKH Be-
JICHUSI TTALIMEHTOB JaHHOM Kareropuu. [lo cpaBHeHMIO
C IpyTUMH METOIaMU WHCTPYMEHTAIILHOHN JTMarHOCTH-
k1 MP-Buzyanm3zanusi IMEeT CyIIeCTBEHHBIE ITPEUMY-
[IeCTBa B IUIAHEC OLCHKW COKPATUTENHHOH (DYHKIMH
JIEBOT'O JKETy/I0uKa 3a CUeT XOpOIUeH BHU3yaau3aLuu
MHOKap/ia, €ro 3H0- U MUKapAHaIbHBIX rpaHuL. Mc-
noJib3oBaHue OblcTpbIXx SSFP-mocnenosarensHOCTEH
[I03BOJISIET MOJIYYUTh BBICOKUH KOHTPACT MEXAY Kpo-
BBIO M1 MHOKapZOM, 4YTO 00€CleYrBaeT YETKYI0 BUAU-
MOCTb MEJKHX aHAaTOMHYECKHX CTPYKTYpP: CTBOPOK
KJIalaHOB, AHJOKapAHajIbHBIX TpaOeKyn, MaruuLsp-
HBIX MbIII [2, 4]. DT0 MpaKTU4YEeCKHU 3HAYUMO B OT-
HOIICHWW TMPAaBUIBHOCTH M aJE€KBaTHOCTH H3Mepe-
HUI 00BEMHBIX (DYHKIIMOHAIBHBIX mokazareneit JDK,
a TaKoKe JUIS BBISBIICHUS TAKMX OCTIOKHEHUH HH(]apKTa
MHOKap/ia, KaKk aHeBPH3Ma, Pa3pblB CTECHKH, TPOMOBI
B TIOJIOCTSIX CEPAIA, YTO BO3MOKHO JJISI COBPEMEHHBIX
MarHUTHO-PE30HAHCHBIX YCTaHOBOK, CHa0XXCHHBIX
CHeNMaIbHBIM MPOrPaMMHBIM oOecriedeHueM [4, 6].

JlanHoe uccnenoBaHue Mpecienyer Lelb BbIIBUTh
C TIOMOIIBI0 MAarHUTHO-PE30HAHCHOW TOMOoTpaduu
ceplilia CTEIEeHb BBIPAKCHHOCTH MPHU3HAKOB AP Qek-
TUBHOCTH PEBACKYJSAPU3UPYIOLIET0 BMELIATEIbCTBA
B PaHHUI NOCIIEONEPALMOHHBINA IEPUOJ] ITyTEM CpaB-
HUTEJIbHOW XapaKTEPUCTUKU KOJIMYECTBEHHBIX MOKa-
3aTeNei, OTpaXaomKX (QYHKIHOHATHHOE COCTOSHUE
MHUOKap/1a JIEBOTO KeNylI04uKka 10 U yepe3 2—3 Helenu
OCJIe MMPOBEACHHUS OTIEPalluyl y TAIIMEHTOB C UIIEMH-
YeCcKoi 00JIe3HBIO CeplIa, OCI0KHEHHON HH(pAPKTOM
MHOKapAa.

Marepuajbl 1 MeTOABI

B uccnenoBaHuu npuHsAno ydactue 28 4ENOBEK
(MyxuMHBI) B Bo3pacTe 58+1,6 roga ¢ HIIEMHYECKOH
Oone3HbIO cepla U MH(apKTOM MHOKap/aa B aHaM-
Heze. lccnmenoBaHWe MAIMEHTOB IPOBOAMIIOCH HA
MAarHUTHO-PE30HAaHCHOM ToMorpade ¢ HHIYKIHeH

MarautHoro nois 1,5 T 1o peBacKynsapU3HPYIOLIEro
BMEILIATeJIbCTBA HA CEpAle U M0 MCTeYeHUH 2-3 He-
JIeNb TI0CIIE LIYHTUPOBAHUS TMOPaKEHHBIX KOpOHap-
HBIX apTepuid. {71t OleHKH (PyHKIIMOHATBHOTO COCTOS-
HUSI MHOKap/ia ObUTH TOTy4eHbl H300pakeHHs JIEBOTO
JKEIyJI04Ka B PeXKUME THHAMHUYECKOTO «KUHOY» CKaHH-
poBanus (SSFP-uMmynbcHasi MOCHEeNOBaTEIBHOCTB)
C OpHEHTalMe CPE30B M0 KOPOTKOM U ITMHHOM OCsIM
cepama. B nmponecce ananmsa n300paskeHnH y manmeH-
TOB JIO W TIOCJIE OTepaIii PEBACKYIISPU3AIIH TTPOU3-
BOJIMJIOCH M3MEPEHHE 00BEMHBIX ITOKa3aTelel (KoHeu-
HO-CHCTOJNYECKOTO ¥ KOHETHO-THACTOIIYECKOTO 00b-
eMoB), a Taxke @B neBoro xkenymouka. Ha ocHoBanmnm
MONTYYCHHBIX JAHHBIX OBUTH BBIICIICHBI JIBE TPYIIIHI
obcirenyembix: ¢ yeenmuenueMm OB JIK (16 genosek)
U OTPUIIATEIHFHON JUHAMHIKON MO JaHHOMY TIOKa3aTe-
mo (12 yenoBek) mocie NPOBEAEHHOIO PEBACKYIIAPU-
3UPYIOILETO BMEIIATEIbCTBA 110 CPAaBHEHHUIO C JaHHbI-
MU JI0 oriepalui. Jlanee ocyImecTBiIsuIoCh ycTaHOBIIE-
HHUE CTaTUCTHYECKH 3HAYMMOW Pa3HHUIIBI TOTYYEHHBIX
3Hauenuit nokazareneit (K10, KCO, ®B JI)X) B kax-
JIOW U3 ABYX TPYII JI0 PEBACKYISAPHU3ALIUH C TAKOBBIMHU
3HAQUEHUSMH TI0CJIe OIEPAaTUBHOTO BMEUIATENHCTBA.
YuuteiBas (QakT TOTo, YTO paccMaTpuUBaeMble TOJI-
TPYINBl KaXKJIOW M3 JBYX TPYII SBISIOTCS 3aBHCH-
MBIMH ¥ BKJIIOYAJIH B ce0s HEOOJBIIOE KOIHMYECTBO
narenToB (n<50) mist cpaBHenus BennmunH OB JDK
B JI0- U TOCIICONCPAIHOHHBINA TIEPHOABI TIPUMEHSIICS
HermapaMeTpudeckuii Tect YukokcoHa (Wilcoxon)
[1]. PaboTta npoBoauiachk ¢ rpyIaMu, BKIFOYAOIHMA
HeOOJBIIOe KOMMYECTBO 00cieayeMbIx (n<50), u s
npoBepku HyneBoil runote3sl (HO) 06 orcyrcTBHM
pasnuuuii MEXTy HaOMIOTaeMbIM paclpeneliCHUEM
MIPU3HAKa U TEOPETUUECKU 0XKHIAEMbIM HOPMaJIbHBIM
pacnpenenenneM npumensicss W-kputepuit [llamu-
PO — YuiKa, Ha OCHOBaHUH PE3YJBTaTOB KOTOPOTO BbI-
SBJICHO OTJIMYHOE OT HOPMAJbHOTO pacIpeeieHue
snauenuit KJ1O, KCO, ®B JIXK (p<0,05). Onucanue
KOJIMYECTBEHHBIX BEJIMYUH OCYIIECTBISUIOCH C TIOMO-
b0 Mearanbl (Me) M MHTEPKBapTUIILHOTO pa3Maxa
(amxanid Q1 u BepxHUit Q2 KBapTWIIB) C MOMOIIBIO
TaKeTa MPHUKJIaJHBIX porpaMmM Statistica, 10.

Pe3yabTarsl

B rpynne nauueHTOB ¢ yaydlllEHMEM COKparu-
Moctu JIDK mokazarens TOCTOBEpHOCTH pa3iuauid
3HaueHuil B orHomennn ®B JIK 1o u mocne omepa-
umn (p) cocrasuia 0,012 (p<0,05); mms KJ1O p=0,017
(p<0,05), g KCO p=0,01 (p<0,05). B To xe Bpems,

93



TOMOIPA®UA B KOHTPONE 3®®EKTUBHOCTHW, BbIABNEHUM OCNOXHEHUA U NOBOYHbLIX 3®®EKTOB

HECMOTpSl HAa HAaJH4YHE CTATUCTHYCCKH 3HAYUMOMN
pasuunsl o nokazarento OB JDK p=0,04 (p<0,05),
B TPyHIIE TAMUCHTOB C OTCYTCTBHEM YIyUIICHHUS
cokparutensHoi ¢ynkmmu JDK mokazarenu KCO
u KJ10 meBoro »xexyqodka 10 U ITOCIIe OTepaii CTa-
TUCTUYECKH 3HAYUMO He paznudaiuch (p=0,75 u 0,11
COOTBETCTBEHHO, T. €. >(0,05), uTo MOXeT oTpaxkaTh
B JIaHHOM cJly4ae OTCyTcTBHE 3(ppekTuBHOCTH peBa-
CKYJISIPU3UPYIOIIETO BMEIIATEIbCTRA.

VY rpynmel NalWeHToB C YIydlieHueM (pakiuu
BEIOpOCa IOCTIe PEBACKYISIPU3AIIH MHOKap/a JIEBO-
IO JKeTyJouka ObUIa BHISIBICHA CIEAYIOIIAs AMHAMMU-
Ka (pyHKIMOHAIBHBIX ITOKa3aTeleil JIEeBOTO KeTya0d-
ka: KJIO no omepanuu coctasun 178 (164; 212) mu,
nocre — 145 (133; 166) mur; KCO no oneparuu npu-
Hs1 3HadeHue 116 (110; 155) mi, mocne onepanuu
cocrasmi 90,5 (110; 155) mm. IlamueHTsl co cHU-
XKEHHEM (paKIMU BHIOpOCa MPOAEMOHCTPUPOBATU

cienyromniee u3MEHEHHEe (YHKINOHAIBHBIX ITOKa3a-
tened nesoro xkemynouka: KJIO nmo omeparuBHOTrO
BMemareascTBa coctaBun 199 (187; 213) mm, mo-
cie — 169 (149; 203) mu; KCO no peBackynsipusa-
nuu npussit 3HadeHus 122 (104; 135) mum, mocie
mpoBeneHHON omeparuu — 123 (90; 162) mu. Ilpu
3TOM y TPYHIIBI C YBEIWYCHHEM (PpaKIUu BBIOpoca
B CpPaBHEHHH C JOOMEPAllMOHHBIM 3HAYCHHEM Be-
mmunHa KJO JDK ymensmmnace Ha 19 %, a KCO
JODK —na 22 %. ¥V rpynnsl ke NaliueHTOB CO CHUXKeE-
Huem @B neBoro xemynouka mocie oneparuu KJ1O
JUK causuncs Ha 15 %, a 3nauenne KCO — Ha 8 %.
[IpuMepsl MarHUTHO-PE30HAHCHBIX H300paKeHUH
MHOKap/ia JICBOTO JKEIYy/I0YKa y MalUeHTOB C yayd-
menueM OB mociie peBacKyJIspU3UPYIOLIETO BMe-
IaTeNIbCTBA U OTPUIATEILHON MOCIEONEPAITMOHHON
JIMHAMUKOW IpeJICTaBIeHbl Ha pUCyHKax 1 u 2 cooT-
BETCTBEHHO.

Puc. 1. H300parxcenus Muokapoa €020 »#ceiyo0ouKa no OAUHHO OCU cepoua, nojiyieHHble
¢ nomouwyvio MPT ¢ Konmpacmuvim ycuienuem y Rayuenma ¢ nepeone-nepezopooounvim UHGapKkmom muoxkapoa:
a, 6 — pexcum «UHEEPCUs — 60CCIMANOGICHUEY — GU3YAIUIUPYIOMCS GbICOKOUHMEHCUBHDLE, 00HOPOOHbLE, YEHIKO 04ePUCHHbLE

yuacmKu 3a0epyHcKu 6bIMbI6AHUA KOHIMPACIMHO20 NPENApama no muny ROCIMUHGAPKMHBIX PyOU06bIX U3.

N,

uii cyo apouanbHo

Ha 6ceM RPOMANCCHUU CCZMEHMOE MENCHCENYOOUKOGOI NEPe2OPOOKU, 4 MAKICe MPAHCMYPATLHO — 6 001acmU nepeonezo ce2Menma
cpeodnezo omoena 1eeo2o icenyoouxa (S7) u 6 npoeKyuu AnUKAaaIbHblX CE2MEHMO8 U 8EPXYULKU T1€6020 HCEIYOOUKa;
6, 2 — pestcum SSFP 00 nposedenusn onepayuu pesackynapusayuu 6 gpazax ouacmoinst (8)
U CUCMONDBL (2) — RPOCTIENCUBACINCA GLIPANCEHHOE CHUIICEHUE 00Uell COKPAMUMOCIU T1e6020 JHCELYOOUKA;
0, e — pexrcum SSFP, ¢haza ouacmonwt u cucmonvl 16020 rHeery0ouKa cOOMEEMCMEEeHHO — COCINOAHUE NOC/Ie ONEPAMUEHO20
6MeUamenscmea no 0600y A0PHIOKOPOHAPHOZ0 WIYHIMUPOBAHUA cnycma 3 Hedelu nOcie eMeulamensemea (ommeuaemcs
nonoMNCUMeNnbHAA OUHAMUKA 8 6UOC YIYUUIEHUSA 00w el COKPAMUMENbHOI CROCOOHOCHU /166020 HCENYOOUKa)
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Puc. 2. H300paxcenus Muokapoa €020 HceiyoouKa no ONUHHOI OCu cepoud, No1y4eHHble
¢ nomowyvro MPT ¢ Konmpacmuuim ycunenuem y nayuenma ¢ 3a0ne-00Koeblm Un@apKmom Muokapoa:

a, 0 — pexcum «UHEEPCUA — 6OCCINAHOGNEHUE» — GUIYANUIUPYIOMCA GbICOKOUHMEHCUGHDbLE, 0OHOPOOHbIE, YEeHIKO 0YePUEHHbIE
YUACMKU 300epHCKU 6bLMbIEANIA KOHMPACMHO20 NPEnapama no mMuny ROCMuUH@aApKMHbIX pyoyo06bIX U3MEHEeHUIL
CYOIHOOKAPOUAILHO HA 6CeM NPOMAINCEHUN CE2MEHNO08 DOKOBOI U 3A0HEll CHIEHOK 166020 HCENYOOUKA;

8, 2 — pestcum SSFP 00 nposedenus onepayuu pesackynapusauyuu 6 gazax ouacmoinst (8)

U CUCmOnbl (2) — RPOCNENCUBACMCA YMEPEHHOE CHUIICCHUE 00Well COKPAMUMOCIU 186020 MHCENYOOUKd;

0, e — pearcum SSFP, ghaza ouacmonvt u cucmonvl 16020 3#cey00u4Ka COOMEEMCMEEHHO —
cocmosanue nocie OnepamuHo20 6MeUlamenbCmea no nogoody aopmoKOPOHAPHOZ0 WLYHMUPOGAHUA
cnycms 3 Hedenu nociie éMewamenscnmed (Ommeuaenca ompuyamenbHas OUHAMUKA 6 Ude CHUNCCHUA
o0well cOKpamumenvbHoll CHOCOGHOCHUL 186020 JHCeNYOOUKA NO CPAGHEHUIO ¢ O0ONEPAUUOHHOI KAPMUHOTL)

WubiMu cnoBamu, B iepuoA A0 2—3 HeJenb Mocie
OTIEpaIiU PEeBACKYIISIPU3AINN YITYUIIICHUE 00bEMHBIX
rokaszareseil orMedeHo y 57 % o0cienoBaHHBIX ITa-
nueHToB. [Ipu 3TOM B mocieonepanoHHbIA TeprOa
y OosbHBIX ¢ yBenmueHueM DB mpociexuBaioch
ymensbiienne 3nadenus KO JIK B 1,3 paza, a KCO
JDK — B 2,8 pa3a 110 CpaBHEHUIO C TAKOBBIMU IIOKa-
3aressIMU y TPYIIIBI TAIIMEHTOB ¢ yMeHblieHneM OB
MOCIIe PEBACKYISPU3HPYIOLIETO BMEIIATEIbCTBA, YTO
OTpa)kaeT TeHACHIIMIO K YITyULIEHUIO CUCTOIMYECKOH,
COKPATUTEIbHON (DYHKIIMH MHOKapJa JIEBOTO KEy-
JIOYKa, a CIIEJI0BATEIIbHO, U OJIATONPUSITHBIN TTPOTHO3
B OTJIaJICHHBIN MTOCIICONEPAIIMOHHBIN MTEPHO/.

O6cy:xnenue

Bbrarogaps MarHMTHO-PE30HAHCHOM TOMOTpadun
cepAla ¢ MCIOIb30BaHUEM HMITYJIECHOU ITOCIICHOBA-
tenbHOCTH SSFP (steady-state free precession), o0e-

cnieynBaroniell  GopmupoBaHue H300pAKECHUI MHO-
Kap/a ¢ XOpOIIMM OTHOIICHHUEM CUTHAJ/IIYM, KOH-
TPACTHOCTH/IIIYM W HAJIMYHIO CHHXPOHH3ALUKM cOopa
nanHblx ¢ OKI' [2] uMeeTcs BO3MOKHOCTh KaueCTBEH-
HO OIICHHUTh COKPATUTEIBbHYIO (yHKIHIO cepana. Ha
OCHOBE M3MEPCHUS 3HAYCHUI 00BEMHBIX TIOKa3aTeneit
nesoro >xenynodka (KAO, KCO, dpakiun BeIOpoca)
JI0 OTIEPAaTHBHOIO BMEIIATEIbCTBA HAa KOPOHAPHBIX ap-
TEpUSX M TMOCIIe PEBACKYISPU3AIMN Y JIeUallero Bpa-
4a (hopMupyeTcs mpeacTaBieHne 00 3pdeKTuBHOCTH
MIPOBE/ICHHOW OIEepaluy 1 JalbHEHIIEeH TaKTUKE Jie-
YEeHHUs ALMEHTOB C UIIEMHYECKOM 00JIe3HbI0 cepala,
OCIIOKHEHHOU HH(papKTOM MHOKapaa [3, 5].

3akioueHue

IIpoBeneHHOE HCCIENOBAaHHE IIOKA3bIBAET, 4YTO
MarHUTHO-PE30HAHCHBIH METO BU3yaau3allul B paH-
HUH [0CJIe0NepallMOHHbIN IEPUOJ IPECTABIAET UH-
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(opMAaIIHIO O CTETIEHH YITyUYIIeHHUS (PYHKIIMOHATBHBIX
MIOKa3aTesel JIEBOTO JKeMy109Ka, IEMOHCTPUPYET BbI-
PaXXEHHOCTh BOCCTAHOBIIEHUS] COKPATUTENBLHON CIO-
COOHOCTH MMOKapja M, COOTBETCTBCHHO, JAET BO3-
MOYKHOCTh HE TOJIbKO OLIEHUTH Kaue€CTBO IPOBEEH-
HOTO ONEPAaTHBHOTO BMEIIATENbCTBA, HO U TOMOTaeT
[IPEJOIPENEIIUTh MPOrHO3 MOJIMKUTEIBHOIO WIN OT-
PHULIATETBHOTO PE3yabTaTa PEeBACKYISIPU3HPYIONIETO
BMEIIaTeNIbCTBA B OTAAJEHHBIH MOCIe0NepalliOHHbIN
MEPHUOSI.

Omeemcmeennvlll agmop 3a NepenucKy:
Boryneuxuii AHTOH AJleKCcaHIPOBHY,

acnupast ®I'bY «HWU kapauonorun» CO PAMH
Aodpec ona nepenucku:

Borynenxuii A. A., 634012, Tomck
yi. Kuesckas, 111A

Ten. +7 (3822) 55-43-74

E-mail: mr.x-ray@sibmail.com
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