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NHCTPYMEHTAJIBHAS JIMATHOCTUKA HEMPOMETABOJIN3MA
IIPU JIOJTEMEHTHBIX KOTHUTUBHBIX PACCTPOIMCTBAX
Y ITAITMEHTOB MOJIOAOTO 1 CPEAHETO BO3PACTA
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Poccutickoti Dedeparyuu

Ileapio  mccepoBanust  OBLIO  ONpeE/ETIeHue
JIMarHOCTIYECKOH 1eHHOCTH HellpoaHeprokapTupo-
Banust (HOK), 103uTpOHHO-3MICCHOHHON TOMO-
rpacdun (I19T) un ux B3auMooTHOIIEHNS B OIEHKe
HelfpoMeTabou3Ma NpH JOJEMEHTHBIX KOTHUTHB-
HBIX PACCTPONCTBAX y HAIMEHTOB MOJIOJIOTO U CPe/i-
HEro Bo3pacra.

B wuccrenosanue Briodensr 118 manmentos c
KJIIMHUYECKN BBIPAKEHHBIMU TIPU3HAKAMHI KOTHH-
THBHBIX PACCTPOUCTB, KOTOPHIM OBLIH BBITOJHEHBI
HOK (118 Goabubiv) u 13T (35 narwenram). ITo
nanupiM - HOK, wmapymienue  neiipomerabosinsma
BoisiBieHo y 100% GosbubIx, 110 ganupivM 11T — y
46,3% mnareHToB. TOYHOCTD U UyBCTBUTETHHOCTH
HOK 6buIi I0CTOBEPHO BBIIIE AHAJIOTHYHBIX MTPU
M19T-06cnenosann. HOK u I13T onenupaior pas-
HbIE CTOPOHBI HelipomeTabosusma Mo3ra. CHuKeHne
Merabosmama, 1o jganibiv 19T, xapaxrepusyer
CTPYKTYPHbIE OPraHUYecKue TOPaKeHNsT MO3ra TPy
MOCJIEJICTBUSIX MO3TOBBIX KaTacTpod Jmbo Havab-
Hble MPOSIBJICHUST HEHPOereHepaTuBHOro Mmporec-
ca. [Toxasaresn HOK xapakrepusyioT akTHBHOCTH
U HANPSKEHHOCTh MeTA0ONMIECKNX PEaKIii, TO
ecTb peakTuBHOCTH Mo3ra. [lanubie 19T Bakmb
TIPY OTIPeZIeJIEHNH TTPOTHO3a Pa3BUTHS 3a001€BaHNS,
nanubie HOK — st onpenesenust TepaneBTuyecko-
TO JICYCHHSI.

Kmouesvie caosa: neiiposnepzoxapmuposanue,
NO3UMPOHHO-3MUCCUOHHAS MOMOZPAPUSL, KOZHUMUB-
Hole HAPYULEHUS, HELPOMEeMAGOIUIM.

INSTRUMENTAL DIAGNOSTICS
OF NEUROMETABOLISM

IN PRE-DEMENTED COGNITIVE
IMPAIRMENT OF YOUNG AND
MIDDLE AGE PATIENTS

N. MIKHEYEV, Yu. BORISOVA

The purpose of our research was the detection
of diagnostic value of neuroenergomapping (NEM),
positron emission tomography (PET) and their cor-
relation in the assessment of a neurometabolism for
the pre-demented cognitive impairment of young
and middle age patients.

118 patients with clinical signs of a cognitive
impairment were included in the research, they were
tested with NEM (118 patients) and PET (35 pa-
tients). According to NEM data, all patients (100%)
had a neurometabolism disturbance; according to
PET data — 46.3% patients. The accuracy and sen-
sitivity of NEM were significantly more than PET
testing. NEM and PET estimate the different sides
of a brain neurometabolism. According to PET, the
decrement of a metabolism characterizes structural
organic lesions of a brain as consequences of cerebral
accidents or early appearances of a neurodegenera-
tive process. NEM indices characterize the brain re-
sponsiveness (activity and intensity of metabolic

process). PET data are important for the disease
prognosis; NEM data detect the medical treatment.

Key words: neuroenergomapping, positron
emission tomography, cognitive impairment, neu-
rometabolism.

Beenenune

OpnvMu u3 Harbosiee pactpoCcTPaHEHHbBIX He-
BPOJIOTHYECKUX CUMIITOMOB SBJISIOTCS HapyIICHUS
KOTHUTUBHBIX GyHKIWiT. KorautuBHbIMU QyHKIMS-
mu (KD) cunraiorest nanbosiee caokubie HyHKIMH
TOJIOBHOTO MO3ra, C HOMOIIbIO KOTOPBIX OCYIIECT-
BJISIETCST TIPOIECC PAIIMOHATIBHOTO TIO3HAHUS MUPA.
K HuM oTHOCATCS TaMsATh, THO3UC, peyb, IPAKCHC,
MblIIIeHNE U nHTeseKT. CHIKEHIEe KOTHUTHBHBIX
dyukiuit (CKD) 3HaunTebHO yXy/IIIaeT Ka4ecTBO
SKU3HU YeJIOBEKa.

B nacrosiee Bpems BbIIEAIOT HECKOJIBKO CHH-
npomoB Hapyirerust KO:

- IEMEHIUs — TpyObie HapyIIeHNsT KOTHUTHBHBIX
yHKIMii, BIEKyIIHe COIMAIbHYI0 U Tpodeccuo-
HAJIBHYIO JI€33/1alITaIHIO;

- yMepeHHble KOTHHUTHBHBIE pPacCTpOICTBa
(YKP), ux riaBHblil KpUTEPUl — OTCYTCTBHUE COLU-
AJIbHOI, GBITOBOI MJIH TIPO(hECCHOHATBHON 1e3a/1ar-
taruy, onqHako Y KP yske npuBosT K 3aTpyHEHUSIM
[IPU OCYIIECTBJICHUN CJIOKHBIX [TOBCE/THEBHBIX JI€ii-
CTBUIT 1 06YYeHVs, CBUETETBCTBYIOT O TOTEMEHT-
HBIX paccTpoiicTsax [1, 2, 3, 10];

- slerkrie koruutuBHbele Hapymenus (JIKH) —
6oJiee paHHUII CHHIPOM, MO/ KOTOPHIM MOHUMAIOT
CyOBEKTHBHOE MM OOBEKTHBHOE YXy/INIEHHE KOT-
HUTHBHBIX (DYHKIUI, CYIIECTBEHHO He BJIMSIONICE
Ha OBITOBYIO, MPO(GECCHOHATBHYIO U COIUATBHYIO
JIeATeTbHOCTD.

Hapsty co CKpUHMHTOBBIMU KJIMHIMYECKUME 1
HENPOTICHXOTOTHYECKUMU METO/IAMU 00CTeI0OBAHNS
cBoeBpemennas auarnoctuka Y KP u JIKP, omenka
G GEKTUBHOCTN JICYEHUST HYKAAOTCS B OOBEKTH-
BU3AINHN C IPUMeHeHneM HelpopU3NoI0THYeCcKIX
1 JIy4eBbIX MeToz10B uccaenoBanus 11, 12]. B na-
cTosiIIee BPeMsl 2JIeKTPO(MU3NONOTHIeCKHe XapaK-
TEPUCTHKU ¥ TOKA3aTeln HelipoMeTaboinaMa 10-
JIEMEHTHBIX PACCTPOICTB HEAOCTATOYHO W3YUEHBDI,
0/IHAKO IMEHHO BBISIBJICHIE 3aKOHOMEPHOCTEI dJIeK-
TpohU3NOIOrnIecKnX AUCHYHKINN TO3BOJIUT OKa-
3aTh CBOEBPEMEHHYIO M HAMO0JIee MOTHYIO TIOMOTIb
MAIMEHTaM ¢ KOTHUTHUBHBIMU PACCTPOIICTBAMU.

Marepuassl ¥ METObI

O6c¢nenoBano 118 marmenToB ¢ 10eMeHTHBIMI
KOTHUTHBHBIMU PACCTPOIICTBAMU PA3JIMIHON HTHO-
JIOTUH, U3 HUX — 54 MYKUMHBI U 64 )KEHIIIUHDI B BO3-
pacre ot 42 o 70 ner (B cpennem 53,2 +1,8 roxa).
Bce naruenTst GbLIN pasjiesieHbl Ha 4 KIMHUYECKIe
TPYTIIBL

1. lomemenTHble KOIHUTHBHbIE HAPYIICHUS
Ha (hoHE COCYAMCTOIl TATOJIOTHH TOJOBHOIO MO3Ta
(CII).

2. JlomemeHTHbIe  KOTHUTUBHbBIE  Hapyiie-
HHUA Ha (IJOHC TICMXOBETETATUBHOTO CHHAPOMa M
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9IMOIMOHATBHO-TMYHOCTHBIX Ha-
pymenuii (IIBC).

Juaepamma 1

3. JlojeMeHTHBIE KOTHUTHUB-
Hble HapylieHus Ha ¢hoHe To-
CJIC/ICTBUIT MO3TOBBIX KaTacTpod

Haunbonee BbipaxeHHble nameHeHus YMM no obnactam

(IIMK). B a1y rpymiry BKJIIOUEHBI
MAIUEeHTb, TIePEHECIIIIe YePeITHo-
Mmosrosyio Tpasmy (UYMT), octpoe
HapyIieHne MO3TOBOTO KPOBOO-
6pamenuss (OHMK), B ToM unc-
Jle U CepUM TPaH3UTOPHBIX HIlle-
muueckux atak (THUA).

4.  JlomemeHTHBIE  KOTHU-
TUBHbBIE Hapyiienusi Ha GhoHe
auemertabomueckux  (T1aTosIo-
IUsl IUTOBUIHON JKeJe3bl, Tie-
UeHW, caxapHbIil auaber, Kiu-
MaKTEPUUYECKUIT  CHH/IPOM ¢
HEHpPOBEreTaTMBHBIMI U OOMEH-
HBIMH PaccTpoOiicTBaMU M JIp.),
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TUMOKCUYECKUX  (SIUJIeNTHYe-
CKHUI CUHIPOM, KapJUOreHHbIEC U
COMaTOTeHHBIE OOMOPOKH, [UIHTEJbHbIE U YaCThle
HAPKO3BI U /IP.), TOKCHYECKNX (QJIKOrOJIN3M, JIeKap-
CTBEHHbIE STPOTeHUN U 3710yTI0Tpebrentst, mpodec-
CHOHAJIbHBIE BPEJTHOCTH, TOKCUKO- 1 HAPKOMAaHU 1
1p.) nopakeHuii rososHoro mosra (AMI'T).
Hetipoaneprokapruposanne (H3IK) Bwimos-
HEHO BCEeM IIal[leHTaM KaK Ha 3Tale JMarHocTu-
ku CKO, tak n Ha (oHe MPOBEIEHHOTO JIEYEHUSI.
HeitposneprokaprupoBanue  IpPOBOANIOCH — Ha
amnmaparHo-TiporpaMMmiomM  komiuiexce  «Heiipoa-
Heprokaprorpad» mo 12 crangapTHBIM OTBEICHISIM.
MetTo/; 0CHOBAH Ha U3MEPEHUN YPOBHS IIOCTOSTHHBIX
notentmanoB (YIIIT), xoropsrit oTpaxkaer coctos-
HUe KucJoTHo-1enouHoro pasuosecus: (KIIP) na
rpaHuile rematosHieaninyeckoro Gapbepa. Ypo-
BeHb nocrosuuoro mnotenimana (YIIIT) romosuoro
MO3ra — 3TO MEUICHHOMEHSIOMNIICS ITOTeHIHAI
MUJIMBOJIETHOTO JIalia30Ha, MHTeTPaIbHO OTpaka-
ol MeMOpaHHbIE TTOTEHIMAbl HEHPOHOB, TN
n reMaTtodHIedanTIeckoro Gapbepa. AKTHBHOCTD
HelfpoMeTaboJ3Ma OleHUBAIIH 110 (hOHOBOMY YPOB-
uio YIIII, KOTOpBIil PerncTpHpoOBaiCs B TedeHHe 5
MUHYT. 3aTeM TPOBOAWIN (YHKIMOHATbHbIE ad-
(bepeHTHBIE TIPOOBL: TPEXMUHYTHYIO TUTIEPBEHTHJIS-
U0, MOJIeTNPYIONLyTo (hU3MYEeCKnii cTpecc, ¢ TMOoCT-
TUNEPBEHTUIAIIMOHHBIM 11ePUOJIOM (3 MUHYTHI), B
Teyenne Kotoporo mokasatemn YIIII mpu xopormeit
aJlanTaly OpraHn3Ma JOJIKHBI BOCCTAHOBHUTBLCS K
ncexogHoMy onoBomy yposhio. IIpoBoauics Tect
CBOOOJIHBIX JINTEPATBHBIX ACCOIMANM (MU TECT
OBICTPOIl CJIOBECHOCTH), MO/IEJTUPYIOMIUIT 9MOLUO-
HAJIBHBIN CTPECC U TOBOPOTHI TOJIOBBI.
Ilosutponuo-amuccuonnas romorpacdus ([119T)

mpoBogmiaack 35 GompebM Ha Tomorpade ECAT
EXACT 47 dupmbl «Cumencs» ¢ paguodapmiipena-
parom 18F-O/T B noze 150-220 MBk. Ckanupo-
BaHMe TPOBOJIMJIOCH B CTATHYECKOM PEXKMME uepes3
30—40 munyT noce Beeaenst 18F-D/IT. Bpemst 06-
PaboTKU TAHHBIX — 35 MUHYT.

PesysraTs! 1 06CyKaeHne

HOK mpoBeneno BceM MariienTam C eI BbI-
SIBJICHUST JIOKAJIbHBIX M3MECHEHUST METab0IN3Ma MO3-
ra ¥ MEXKIOJMYIIAPHON aCHMMETPUN.

B nokoe, o ganusim HIK, usmenenne YIIII
BoisiBieHo y 104 Gomprbix. Takmm 06pasoM, Tod-
HOCTh ¥ YyBCTBUTEJIBHOCTH METOJA COCTABUIIN CO-
orBerctBeHHO 88,1% u 100%. Ilpu ncronb3oBaHun
MPOBOKAIMOHHBIX TPOO € TUIEPBEHTHIAICH 1
tectom Obictpoit ciosectoctu (TBCJT) TounocTs u
4yBCTBUTENBHOCTH MeTozia coctaBiin 100%. Orme-
YyeHa BbICOKast KOPPEJISIIIUsT HEHPOIICUXOJOTHYECKIX
U3MEHEHUH ¢ M3MEHeHUsIMU HelipomeTabosmama [4,
5, 12]. Uamenenwue YIIII o rpymimam u 061acTsim ro-
JIOBHOTO MO3Ta IIPE/ICTABJICHO Ha uarpamme 1.

Kak u3BecTHO, CyIIECTBYIOT TPU CTPYKTYPHO-
(pyHKIMOHATBHBIX 6JI0Ka MO3Ta, aKTUBHOCTH KOTO-
PBIX ONPENENSIET CTPYKTYPY U OCOOEHHOCTH KOTHU-
TUBHOTO cTaryca nanuenra |3, 4, 5, 7].

IlepBblil  CTPYKTYPHO-DYHKIMOHATBHBII  OJIOK
— IIyOMHHbBIE CTPYKTYPBI MO3Ta — SIBJISIETCST «9HEpre-
tinueckumy. [Ipu HOK-uccnenosannn y takux namm-
€HTOB (DUKCUPYIOTCST M3MEHEHUs HefipoMeTaboIns-
Mma (casur KIILP B cropony aruiosa i agkanosa) B
TaK Ha3bIBAEMBIX IIEHTPAJIbHBIX OT/esax (puc. 1).

IIpy  cHWKEHHOW  aKTUBHOCTU  TPETHETO
CTPYKTYPHO-(DYHKIIMOHAIBHOTO OJI0Ka — JIOOHBIX

Puc. 1. Jlezkue wueiipodunamuue-
cKUe KOZHUMUGHbIE DACCMPOLCMEa
Ha hone NcuUxoeez2emamueHozo cu-
OpoMa ¢ nanuveckuMu amakamu y
navuenma P., 44 zo0a.
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Puc. 2. Jlezxue pezynsamopnwie K0z-
HUMUBHbvIE PACCMpPolicmea ¢ Hapy-
wenuem UCNOIHUMENbHBIX PYHKYULL
(n00KOPKOBO-L06HDIIL KOZHUMUBHDLLL
cunopom) y navuenma H., 45 nem.

e —— T —
A 3 A m

[FCEIEE Y
.
iell]

Puc. 3. Yuepeunvie xoznumusnvie
paccmpoticmea  (peeyasmopuvie,
onepawuonarvivie) na Qgone ouc-
UUPKYASIMOPHOU dHyedaronamuu y
nayuenmxu D., 58 nem.
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Puc. 4. [Tocredcmeus nepenecennozo OHMK ¢ 6acceiine npasoii CMA y nayuenma C., 45 nem.

CTPYKTYP — Pa3dBUBAIOTCSI PETYJISITOPHBIE PACCTPOIi-
ctBa  (MOAKOPKOBO-JOOHDBI  KOTHUTHBHBIN — CHH-
npom). Ha HOK auicdyHKImst TpeThero 610ka Mosra
OIIPEZIEJISIETCS KAK U3MEHEHE MeTab0 Im3Ma JIOOHBIX
cTpyKTyp (puc. 2).

Jlnchynrims BTOPOro cTpyKTYypPHO-(GYHKIINO-
HaJIbHOTO OJIOKa MO3ra (TeMsl, BHCOK, 3aTBIJIOK)
Takke cooTBeTcTBeHHO dukcupyercs npu HIK
(puc. 3).

B snaunTesnbHOIl yacTu HCCIEA0BAHUN OTMEUCHO
peobuiajianue B HeHPOIICHXO0JIOTHYECKOM Poduie y
GOJIBHBIX € COCY/IMCTON MATOJOTHEN MO3Tra HEHPO/IU-
HAMHMYECKUX M PETYJISATOPHBIX KO'HUTHUBHBIX Hapy-
e, TPEUMYIIECTBEHHO CBI3aHHbIX C IATOJIOTHel
win chYHKIMed TeMEeHHO-3aThIJIOYHBIX U BUCOY-
HBIX 00JIacTel, uTo coorBercTByeT anchynkiun 11
CTPYKTYPHO-(DYHKIIMOHATBEHOTO OJ10Ka [ 3, 4, 5.

B caryuasix, korzia mmerotcst ouarosbie Mopgoio-
rudeckre u3MeHeHns Moara (Kak MpaBuJIo, B KJIMHU-
YEeCKOU I'PYTITIe MOCIeICTBII MO3TOBBIX KaTtacTpod),
KapTa U3MEHEHHOTO MeTaboJI3Ma MO3ra TECHO KOpP-
pespyeT ¢ oyaraMmu MOpOJIOrHY4eCcKiX U3MEHEHMIT
14,7,12].

IMoxasarenn YIIII camskatores naj ogaramu mo-
CTUIIEMUYECKUX KHCT, COEJAMHUTENbHOTKAHHBIX M
IJIMO3HBIX PYOIIOB.

Vepenuennpiit YIIIT y GoJbHBIX TIOCHE WH-
cyJibTa 1oBeiied. CBI3aHO 9TO € TeM, YTO B HIle-
MUYECKOM o4are HauYMHAIOTCS IIPOIECCH paciiajia
MO3TOBO TKaHM, NPHUBOAMIIINE K 3aKHCIEHUIO
3HAYNTETBHOTO MPOCTPAHCTBA BHE 06JACTH TO-
paxenus [4, 9]. B ycloBusX CHMKEHHOTO KpoO-
BOCHAGKEHNs, KOT/Ia CIIOCOOHOCTD «BBIMBIBAHIISI»
IIPOJIYKTOB OKHUCJIEHNSI HEAOCTATOYHA, [POUCXO-
T OBICTPOE O0IIee HapacTaHWe aluA03a U MOBbI-
menns YIIIT na HOK.

Takum 06pasom, P KOTHUTHBHOM CHIKEHUN
Ha ¢oHe XpOHUYECKOU HEIOCTATOYHOCTU MO3TO-
BOTO KpOBOCHAGKeHMsI uiin Ha hoHe TOCTeACTBUN
OHMEK umeer mecto o6uuii casur KIIP B cTropo-
Hy annaosa. Yepeauennsrit YIIIT mo HOK nossi-
men. OfHaKko Hax 00JaCThIO MOCTHIIEMUYECKOTO
py61a, KucThl, 0cCOOEHHO ecyii 3TOT pyberl 3aTpa-
ruBaeT Kopy, perucrtpupyercsi cumkenue YIIIT

(puc. 4).

(Oxonuanue 6 caedyiowem nomepe)
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