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AMP BBICOKOI'O PASPEIIIEHU A
B BUOJIOTNYECKUX 2KNJIKOCTAX 1 TKAHAX

Y. Atzxzodp, M. IlInpaysro, M. [Tvommo

AnaHOTa U

Bronoruueckne KuIKOCTH MIPEICTABISIOT COO0M CII0KHBIE cMecH. VIX CrieKTp MOXKeT NMeTh
HECKOJIBKO Thicsd juamil. COBpeMeHHBIe TOMO- U reTeposaepHuble MEoroMepHble IMP-MmeToant
[TO3BOJIAIOT OTHECTH [PAKTUYECKU BCE JIMHUU U CO3/1aTh OAHK CIEKTPOB JjIsi METaDOTMIeCKIX
nauaeX. CTaTUCTHYECKUIT aHAIN3 COBOKYITHOCTH BCEX CIEKTPOB MO3BOJISIET OOHAPYKUTH OT-
KJIOHEHME OT HOPMBI, 3aT€M IPM OTKJIOHEHWN OT HOPMBI CIIEKTDPHI aHAJU3UPYIOTCs Oosee mo-
IPOOHO CHUMYJISIMOHHBIME M IOMCKOBBIME NporpaMMamu. TKaHU SBJISIOTCH eTepOreHHBIMU
obpasmamMn n B 00bIIHEIX criekTpax IMP BwIcOKOTO pa3pemnieHust MOKa3bIBAIOT CPABHUTEIHLHO
MUPOKNE JUHUN 33 CIET OCTATOYHOrO JWUIMOJILHOTO B3amMOeicTBusi. Bpamenwne mom maru-
YeCKUM YIJIOM YCPeJHSeT STU B3aUMOIEHCTBUS U HPHUBOIUT K XOPOIIO BHICOKOPA3PENIEHHBIM
cuexkTpam. V3menenns metabom3Ma 3 CIET 3JI0KATECTBEHHBIX TTPOIIECCOB MOTYT OBITH MAEHTH-
dunmposanst, urto gexut B ocHoBe AMP-THcTOIOrNMN, yIKe MCHOIB3yeMoil B HEKOTOPHIX 6OTh-
HUIAX.

KuaroueBsie ciaoBa: MP, spamenne mox marngeckum yriaom, SIMP-ructonorusi, omko-
JIOTUsI, TKAHU, ONOJIOTUIECKUE FKUTKOCTH.

BBenenue

AMP npuobperaer Bcé Bo3pacTaroiiee 3HaYeHne B MeaunuHe. MarunTHO-pe30HAHC -
nag romorpadusa (MPT) u MaruuTHO-pe30HAHCHAS CIEKTPOCKONH in vivo (MP-in vivo-
CTIEKTPOCKOINSA) UCIOIB3YIOTCA B KJIMHUYECKOH JTUATHOCTHKE /I JIOKAJIU3AIUN U Xa-
pakTepucTHKH maTonorndeckux mamenenuit. MPT opranoB »KHUBOTHBIX CTABUT CBOEi
[EJIbI0 CO3Janue Mosesn 3a00/IeBaHNil J€I0BEeKA U U3YYeHNE WX PA3BUTHA HA KJIETOY-
HOM ¥ MOJIEKYJISPHOM YPOBHSX, BKJIIOYAs UCCIEI0BAHNS IKCIIPECCUU T€HOB U CTBOJIOBBIX
KJeTOK. JIpyrasi, He MmeHee BaykHast 00acTsb npumenenns ZMP BbICOKOTO pasperienus —
5TO MeTaboNNYecKnii CKPUHUHT Ha MaToJIornyeckne n3Menenus [1-3] B Gnosornyuecknx
JKUJKOCTAX U oOpasuax Tkaneil (Guonrare) ¢ momonibio AMP BbICOKOTO pasperenus
[1-6]. Dnst rakoro u3ydenus npu OUONCUYM TKAHEH NPUMEHIETCs BbICOKOPA3PEINAOIIAs
SAMP-criekTpocKOnus € BpAILIEHUEM 110l MArKYECKUM yIyIoM [7-9]. DToT MeTo 1oty dus
na3zBanne «AMP-rucromoruss.

Anamms cmeceit. CramgapTaast 1 JOBOJIBLHO JerkKo perraeMas 3agaqda JMP-cmekT-
POCKOTIWM — 3TO OMpEJeeHIe CTPYKTYPhl KaKOro-anb0 OJHOTO COeauHeHus. TKaHu u
OMOJIOTWYeCKUe YKUJIKOCTH COMEP:KAT MHOXKECTBO PA3HBIX BEMIECTB W KOMIIOHEHTOB.
Korzma obpaser mpencrasiasger coboit Takyio cmech, uaanBuayanababie AMP-cnekTpor
HAKJIAIBIBAIOTCA APYT HA APyra, OPMUPYS TPYIHOPA3PEIUMbIA CYMMAapPHBIH CIEKT].
Hns ananmnza JIMP-cnektpor cmeceit [10] cymecrByor apa meroma: coderanne AMP
¢ BoicokoadderTuBHOil kuakocraoit xpomarorpadueit (BIZKX), to ecth npeasapu-
TeJIbHOE pa3jeieHre CMECH U M3MePeHHEe CIIEKTPOB, COOTBETCTBYIONMIUX XPOMATOrPa-
duueckum nmkam [11, 12], uiau npaMoil anagu3 coekTpa CMeCH 3a CYET paclo3HaBa-
HUASA CIEKTPATbHBIX 00PA30B € MPUBJICICHUEM JAHHBIX OOBINON ONOINOTEKH CIIEKTPOB.
Takum 00pa3om, ONTUMAIBHBIM 00OPYIOBAHUEM [IJIsi TAKUX 3371a9 SIBJISETCS COYETAHUE



24 V. AIXXO®® 1 JIP.

-,

&9

e -3 150 ¥hesanovosas
e aumaypwvs
100,
6onesHb S
= auuaypus
KneHoBOro
cmpona
N
rNaBHble KOMNOHeHTk! 1,27 0 L

Puc. 1. TIpencrasienne 0o6pa3oB MOYU HOBOPOXKAEHHBIX JIeTEH B IIPOCTPAHCTBE IJIABHBIX (hak-
topoB 1 u 2. Tannbie i 370POBBIX JieTell HaxoadaTca B 1eHTpe rpaduka. OTaeabHble rpyIbl
(Toukm 3, 4, 16, 35 u 73) oGHAPYKEHBI /I JETEH C MATOJIOTUAMHI

BbIcOKOMOIbHOrO AMP-criekrpomerpa (Munumym 600 MT'm) ¢ macc-cnekTpoMeTpoM u
JKHJIKOCTHBIM XPOMATOrpadoM, KeaaresbHo ¢ TBEPAoGha3HON IKCTPAKIUEH.

CraTtuctudeckuii aHajgu3 crneKTpoB. OnruMaibHBIH ¢ AHAJTUTHYECKOW TOYKH
3peHus HAOOpP OOOPY/IOBAaHWSA W METOAUK WMEeT OJMH HEJIOCTATOK: aHAJN3 CIEKTPOB
He TOJTAaéTCs MOHON aBTOMATU3AIUN W TIO3TOMY He TPUTOMEH JJIs Teaeil CKpUHWHTA,
B JIeUe0OHBIX 3aBEIEHUSX, a TaKKe Ha (PapMANEBTUUECKUX W MHUINEBBIX MPOU3BOICTBAX
6e3 AMP-crnennanucros. IIpamoit anaan3 cMmecei BO3MOXKEH € UCIOTb30BAHNEM COOTBET-
CTBYIOIIEr0 MPOrPAMMHOIO OOECIIeYeH s, €CJIH XOTs ObI MPUOTU3UTETHHO U3BECTHBI BO3-
MOXKHBIE cocTaBagroniue. [ aToro 6p1a paspadorama mporpamMma CTATHCTHIECKOTO
anagmuza AMP-ganubix AMIX. Ona cpaBHUBAET BCE M3MEPEHHBIE OIM(pPOBAHHBIE CMIEK-
TPBI W ONpPEJIEISeT «TJIaBHBbIE KOMIIOHEHTHI», TO €CTh T€ MapPaMeTpPhl, IO KOTOPBIM 3TH
CTIEKTPBI DOJIBINE BCEro OTan4arTcsa. Ha rpaduke riaBHBIX KOMIIOHEHTOB CXOYKUE CIIEK-
TPBI TPyHIUpPyOTCA B KiacTepol. Ilpu uccienoBanusx 6momorndeckux 06bEKTOB CIIeK-
TPbI, COOTBETCTBYIOIIIE UX HOPMAJILHOMY COCTOSHUIO, TOTA/IAI0T B 96TKO ONPE 1€ TEHHBII
kactep. OTKIOHEHWST OT HOPMBI TPUBOIAT K TOYKAM 33 IIPEIeIAMU «HOPMAJIBHOTO KJla-
crepay ¥ cpa3y Opocaiorcs B riaza. ToabKo 3TH 0O6pa3ibl MOTOM CHOBA M3MEPSIOTCS C
MTOMOIIBIO BCEX OTHO- M MHOrOoMepHBIX AMP-meromos. s maenTtudukanmmm oTBeva-
IOMKUX 32 TH OTK/IOHEHHs MeTaDOJUTOB MCHOMb3yeTcsa 6a3a manabix AMP-crnekTpos
U3BECTHBIX MeTabOIUTOB, KOTOPAas IOCTABJIAETCS BMECTE C MPOrPAMMHBIM Obecrede-
auem. Ona comepxkut moka 15000 OZHOMEPHBIX U JIBYMEPHBIX CIEKTPOB W MOCTOSHHO
JIOTIOJTHSIETCS.

B kaugectBe mpumepa MpuBEIEM CKPUHUHT HOBOPOKIEHHBIX JIETEH HA BPOKIEHHBIE
merabosinueckue OTKJIOHeHus (puc. 1). B corpyauuvectse ¢ HeMeUKUME yHUBEPCUTE-
tamu B ropogax Kensu u ['paiidesansa 66 uccnenosanst 200 u 700 gereit, 8 Typrun —
2300 mereii. Ha puc. 1 mpezcrasieno pacrpejesenne IJIaBHbIX KOMIOHEHTOB i 200
HOBOPOYKIEHHBIX, HA, HEM MOXKHO BBIJIEJIUTH J TUIIOB OTKJIOHEHUH, KOTOPHIE TIO JTAHHBIM
MHOTOMepHOM AMP-criekTpockonun naeHTHOUITUPYIOTCS KAK MEBAJIOHOBAS AWy DU,
OpOTOBAS ANMIYpHs 1 GOJE3HEL KISHOBOTO cupona. B kKauecTse mpumMepa mpuseaém H-
13C-HSQC-cnekTp, B KOTOPOM 46TKO (PUKCUPYIOTCS YeThIPE JTUHHH MEBAJOHOBOH KHC-
JIOTBI, YKA3bIBAIONIME HA MEBAJOHOBYIO alUIyPUIO KAK NPUYUHY OTKJjoHeHus |[13—16]

(puc. 2).

1. PesyabTaThbl U UX 00CYXeHUE

B HeomHOPOAHBIX M YACTHYIHO TBEPALIX obpasmnax IMP-cmekTphbl TpemcTaBs-
10T cODO# OJHY WMJIM HECKOJILKO OYeHb IMUPOKUX JIMHHE. DTO OOYCIOBJIEHO HNPIMbBIM
JIUII0JIb-IUTIOJIbHBIM B3aUMOIEHCTBUY U /Ul PA3HOCTHIO MArHUTHON BOCIIPUUMYUBOCTH.
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Puc. 2. Yaacrok 'H-13C-HSQC-crexTpa MOUH HOBOPOKIEHHOTO TIOC/IE BUOIAOTETHOTO TIONCKA,
9ETKO MOKA3BIBACT 4 IMHUN METAHOBOH KUCIOTHI. [IpSMOYTObHUKYA BOKPYT HANIEHHBIX THKOB
XapaKTepUu3yrnT TOYHOCTH OLIpeae/IeHUd XUMUIEeCKUX CABUTOB 14 1H n 130
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Puc. 3. IIpuanun meroma AAMP ¢ spamenunem mog marudeckum yriom. Cuexkrp AMP negenn
Ge3 Bpamenua obpasna (a) u npwm Bpamenun o6pasna moa Marmaeckum yraom (b)

B kumkocTsaxX 3TH B3aUMOIEHCTBUS YCPEIHSIIOTCS OBICTPBIM MOJIEKYJISIPHBIM JIBUKE-
nueM. VIX raMuIbTORWAH comepskut comuoxkutenb (1 — 3cos®©;;), rae ©;; — yroa
MEeKJIy MeXKaATOMHBIM BEKTOPOM T;; W HaIpaBJeHHeM BHEIIHEr0 MarHWTHOTO IOJd.
Eciu obpazer; opuentupyercs moa marmdeckum yriom 54.44° u Bparaercs O6b1CcTPO
BOKPYT HEro, B3anMOJEHCTBUSA MPOMAIAioT u mosBasgercsa JAMP-cmekTp BBICOKOTO pas-
perrenrsi, Kak MOKA3aHO HA PUC. 3 JJIs TKAHW TEYeHW KPBIChI. B oTyimame oT TBEPIO-
TENIbHBIX JATYUKOB ¢ Kpocc-nonspusanueii (CPMAS), rie makcuMmaabHasg MOIHOCTD U
KOPOTKHE MUMIIYJILChI ABJISTIOTCS OCHOBHBIMU TpeboBaHusaMu, mpu pasdpadborke HRMAS-
JIATYUKA TJIABHOE BHUMAHUE YEJISeTCs BBICOKOMY pPa3pemeHuio u yaoOocTBy B pabore.
OpuenTtarus JaT9UKa B MATHUTHOM TIOJI€ YIPABJISIETCS KOMIBIOTEPOM U TIO3BOJISET OCY-
[IIECTBJISATH BBOJ, U BBIBOJ, 00pasiia B TypOUHY BHYTPHU CBEPXIIPOBOISAIIETO MarauTa 6e3
CMEHBI JTATYNKA. ITO 0DECIEeINBAET BMECTE C OJIOKOM CMEHBI 00pa3Iia MOJHYI0 aBTOMAa-
TU3AIUIO CEPUN KIUHUIECKUX IKCITEPUMEHTOB.
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400 MHz using MAS probe 800 MHz using high resolution
(12 ul) (vr = 4.29KH2) ® (liquid state) 5mm probe (350.1)

Puc. 4. Cnexrpor kpoBu cobaku. Cnesa: 400 MT'i, 06bém o6pa3na 12 MK, ¢ BpameHueM o,
marmueckuMm yryiom; crupasa: 800 MI't, 06bém obpasma 350 Mk, 6e3 BpameHust

Puc. 4 wmnmocrpupyer 3ddeKkT TOBBIMEHUS pPa3peIeHns W YyBCTBUTEIHLHOCTH
Ha mpuMepe crekrpa KpoBu cobaku. OObranbiit IMP-ciekTp KpoBu cOHAKH TOTBKO
ma gacrore 800 MI'nm mposiBisier mekoropoe paspernenune. Ha Gosee germéBom criek-
tpomerpe Ha 400 MI'1m ¢ BBICOKOpa3pemaommuM BpaieHneM Mo, MarudecKuM yTJIOM
JIOCTUTAETCS 3HAYUTETHHO DOJIee BBHICOKOE PA3pEIeHre. 3a CUET MOBBIMIEHNsT PA3pere-
HUsI TAKZK€ 3HAYUTETHHO TIOBBINIAETCS UyBCTBUTEIBHOCTD. JJI1s MCC/IeIOBAHNS HEOTHO-
POJIHBIX ¥ YACTHUYIHO TBEP/IBIX 00PA3IIOB 3HAYUTETHHO YD DEKTUBHEE UCIIOTb30BATh CIIEK-
TpomeTp ¢ Hosiee HU3KOM YACTOTOH U BpaleHneM o0pasia mo/i MarudecKuM yriioM, 9emM
YBEJINYUBATH Pa3pellenne n3MepeHusiMu Ha BCE 00Jiee BBHICOKUX MOJIAX.

[Tocne Toro, Kak Mbl yOEIUINCH B JOCTATOYHOM DPA3PEIIeHNN W 9YBCTBUTETHHOCTH
Merosa AMP ¢ Bparmennem 1o/ MarudeckKuM YrIoOM JIjIs MATOJOTHIYECKUX MPOIECCOB
B TKAaHAX, PACCMOTPUM €ro IMpUMEHEHNEe [PU HEKOTOPHIX OHKOJIOTHIeCKuX 3abosieBanm-
ax. [lesbio XUPypPrugecKoro BMeNnIaTeIbCTBA ABJISETCSA TOJHOE YAAJIEeHUe MaTOJIOrmde-
CKUX TKaHEe, Mpyu KOTOPOM HE 3aTPAruBaeTCsi OKPY2KAoIasd 3/I0poBas TKaHb. [loaromy
TKaHW, B3AThIE HA OUOTICHUIO, PA3IE/ISIOTCA HA JIBE YaCTU — [IJIsi THCTOMATOJIOTHIECKOTO
aHaIM3a W I XpaHeHus B OAHKE OMyXoJieil s Oyayiumx uccaemoBanuii. Omgamm u3
OCHOBHBIX METOJIOB TIpHU 3ToM sBjsieTca meron AMP BwIcOKOrO pasperieHus: ¢ Bpailie-
areM o marndeckuM yrioMm (HRMAS), nan AMP-rucronorus. Bo maornx 6orbHuax
co3anbl Oosbinue 6a3bl JAHHBIX IS OIYyXOJIEBbIX TKAHEH, HA OCHOBE KOTOPBHIX MOXKHO
€O3/1aTh CTATUCTUYECKUE MOJIEN, COBEPIIEHHO aHAJOTUIHO TOMY, KaK 3TO OBLIO MOKa-
3aHO JJIsT OMOJIOTHYIECKNAX YKUIKOCTEIA.

AMP-rucrosorusi IpuMeHsAeTCs TPAKTUIECKU JJIsI BCEX BUIOB OHKOJIOTMYECKUX 3a-
GosieBanuii [17-19]. B kauecrBe npuMepoB pacCMOTPUM OILYXOJIM MOJIOYHON KEJI€3bl
[20, 21], mpocTarsl [22-25], npsiMoit kummku [26] n rosoBHOrO Mo3ra [27, 28].

HRMAS-cnekTpbl HHONCHU MOJOYHOM YKeJe3bl TO3BOJISIIOT OIEHUTh CTEeHb WHBA-
3UBHOI KapIUHOMBI MOJIOYHBIX TPOTOKOB. CrnexTphl omyxoJeit crenenu 11 u 11T wérko
oTnmdaTcst. Pacnpenenenne riiaBHBIX KOMIIOHEHTOB MTOKA3BIBAET: Ye€M OOJIBIIE OIyX0-
JIEBBIX KJIETOK, TEM JAJIbIe KJIACTEP JJisi COOTBETCTBYIOIIErO CIEKTPA HAXOIUTCS OT
KJIacTepa Jjisg HOPMBI.

[Ipu mono3pernu Ha pak MPeACTATEIHHON YKeIe3bl JIErKO MOYKHO OTJIHYUTD T00POKa-
YeCTBEHHBIE U 3JIOKAYECTBEeHHbIE 0OOpa3oBanus. Ha ciekTpax Ouomncun 3J10Ka9eCTBEHHBIX
omyxoJieil cpa3y OpOoCarTCsa B TJla3a HU3KAs KOHIEHTPAIUS ITUTPATA W BHICOKUE KOH-
[EHTPAIUH JINTHIO0B, JlakTaTta u XoauHa. COOTHOIIEHNE XOJWHA K IUTPATY SIBJISETCS
MapKepOM 3JI0KAYeCTBEHHOCTU U UCIOJIB3YeTCsd JJjisd CKpuHWHTA B Kianaudeckoii MP-in
ViVO-CHEKTPOCKOTIUH.

Omnyxosu B paAMOil KUIIKe 0Opa3yIOTCs dallie y My>KIduH, HO UMEIOT MECTO U Y YKeH-
mH. HRMAS-cnekTpbl a/1eHOMAapIUHOMBI CUJIBHO OTJINYAIOTCSA OT CIIEKTPOB HOPMAaJlb-
HOM TKAaHW TPU CTEHKE KWIMeYHuKA. Ha puc. 5 mOKa3aHbl COOTBETCTBYIOIINE CIEKTPHI
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Puc. 5. Taunrsie ZIMP c Bpamennem 1mo/1 MarngecKuM yrjaoMm OMOTTATa CTEHKHU TIPAMOI KUIIKH;
crena: 'H-CriekTpsl — HOpMA, OITYXOJIh M XapaKTepHBbIE METabOINTHI, CIPABa: B TPOCTPAHCTBE
JIBYX TJIaBHBIX (pakTOpoB (BocrmpounsseeHo u3 [26])
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Puc. 6. Uccnemosanue mynbrudopmuoil rimobaacrombr. Ciesa: IMP-cnekTp BbicOKOrO mep-
xjopaTHoro skcrpakta u 'H-HRMAS, cnpasa: "H-*C-HRMAS (rocnpoussemero u3 [29])

C XapaKTEePHLIMHU METAOOTUTAMHU I'yTAMUH, IJIyTaAMaT W ACIapTaT. DTU OTIUIUSA TPOSB-
agtorcd B cuekrpax AMP, a takxke onu Bugnbl Ha rpaduke (puc. 2) B npocTpaHcTBe
JIBYX DJIABHBIX (PAKTOPOB.

Becbma mupokoe mpuMeHeHne MOy YUl 9TH MEeTOJbI s UCCIIeI0BaHus OrnonTara
omyxoJjieii Mo3ra. B kadecTBe mpumepa paccMOTpUM MYIbTH(MOPMHYIO TIH00IaCTOMY
[37]. Hauném co cpaBHEHMsI YKUIKOCTHOTO CMIEKTPA TEPXJIOPATHOTO IKCTPAKTA CO CIIEK-
TPOM TKaHU. B CHEKTpe TKAHW BUJIHBI TPAKTUYECKU T€ K& MeTaDOJUTDHI, 9TO U B IKC-
tpakTe. Ho a1 cmekTpa TKaHW MPAKTUYIECKH He TPeOyercs MOATOTOBKH 0OOpa3ia u
TpebyeTcs 3HAYUTENTHHO MEHDBINEe TKaHW, d9eM 1id dKcTpakiun. AMP-cmexkTp in vivo
TOJIOBHOTO MO3ra TAIMEHTA HA TOMOrPaMMe MOKa3bhIBAET JIUIIb HECKOJIBKO MeTaboJIm-
TOB U TO3TOMY SIBJISIETCS HEIOCTATOYHO WHMOPMATUBHBIM s auddepeHInaaInLHOro
mnarro3a. 'H HRMAS-crnekTp, 0CcOGEHHO C TpHBJIEUYEHHeM emé Oosee MHMOPMATHB-
Horo asyMeproro koppesanuonnoro 'H-'3C-HSQC-cuekrpa, nossosser 4éTKo pasje-
JIUTh CUrHaAbl MerabosuToB. Bouin upenrudunupoanst [29] MeTaboIUThL: TUPO3UH,
METUOHUH, TPUNTOMhaH, TPEOHUH, (DeHUIAJAHNH, NJIyTAMWH, BAJIWH, TJIyTaMaT, aJaHuH,
U30JIEUIINH, JIEWIWH, TPOJIVH, aCTIAPAHTHH, ACTAPArHHOBAS KUCIOTA, JIUTIHAIBI, JIAKTAT,
xonu, ¢ocdoxonun, v-anerunacnaprar (HAA), runepodocdoxonun, Kpearut, nHO-
3UTOJI, MEO-UHO3UTOJ, (- U [3-TJIIOKO3bI, TIUIEPOJI, MATAT, CYKIIHHAT, YPAIIAI, TayPUH,
9TAHOIAMUH.



28 V. AIXXO®® 1 JIP.

A neiipoBnactoma

Herpob6nacToma B

w \U\,‘\“ 3AO0pOBaN THAHDL
- r

Puc. 7. *H-cextpsr u "H-3C-HSQC-crexTps meitpobiacromsr y merei (BOCIPON3BEIEHO 13
[30])

PLS-DA ' Histology PCA

L4 Adrenal £y Adronal
& NE A RE
PLS-DA Age PCA
i i
-. i
= b fef e 1 &
"
s
&

_.,_"\.“ = | year B g"':_]_ > | yoar
A <1 year A = year

Puc. 8. Cpasuenune pesynbraros rucrosorun u HRMAS nnga meiipobiacrombl y gereit ¢ Bo3-
pactom 1o 1 roma (< 1) um crapme (> 1): cieBa — IMCKPUMMHAHTHBIA AQHAJIN3 YACTHIHBIX
HAMMEHBIINX KBAJPATOB, CIIpaBa — aHAIU3 [JIABHBIX KOMIOHEHTOB (Bocupousseaeno us [30])

Ocobplit mHTEpEC NPEeCTABISIOT PE3yIbTaThl UCCAEIOBAHNUS HEHPOOIACTOMBI Y Jie-
Teil, aBadoeiicss caMoil pacpocTpaHéHHON HefipOreHHOM IKCTPaKPAHUATbHON OITyXO-
a1 B nerckoit onkonorun [30]. TIpw aToM ocTaérest KIoUeBbIM BOMPOC: BO3MOYKHO JIN
MeTaboIMIeCcKr Pa3andaTh HEHPoOpOIACTOMY OT 370POBOIl TKAHM.

'H-ciekTphI Heltpo6IACTOMEI U 37I0POBOil TKAHW 3aMETHO OTJIHYAIOTCA. B Koppes-
nuorrom 'H-3C-HSQC-cnekrpe pasimaunsa emé 6omee ouesuanbl (puc. 7). MaTepecHo
paccmarpuBarb rpaduk riaaBabix komronenTos (puc. 8). Ilpu srom pasmbie croco-
OBl HAMPABJIEHHOW W HEHANPABJIEHHON CTATHCTHYECKUX 00pabOTOK JAIOT OJWHAKOBBIC
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pesynbrarel. CjeBa MOKa3aHbl Pe3yabTaThl JUCKPUMHUHAHTHOTO AaHAJIM3a TACTUTHBIX
HauMeHbIMX KBaaparos (partial least square-discriminant analysis — PLS-DA). Insa
9TOr0 MEeTO/a M3BECTHO, KaKue 0Opa3ibl ABIAIOTCS 3J0POBbIMH TKAHAME, a KaKue —
omyxosiesbiMu. CripaBa yKasaH pe3yabTaT aHAIU3a TAABHBIX KOMIOHEHTOB (principal
component analysis — PCA). C moMoIIbio 3TOro MeTo/ia COBOKYIHOCTh CIEKTPOB aHa-
Jm3upyeTcs 6e3 BCAKUX MPeBAPUTEIbHBIX Tipeanonoxkennii. O6a MeToma T€TKO pas3iiu-
YAI0T 37I0POBBIE U OMyX0JeBbie TKanu. 3BecTHO, 9T0 Omyxo/u aereit B Bozpacte DObIIe
1 roga umeroT HaMHOTO GoJiee II0XO0M MPOTHO3. YKA3AHHBIE METO/IA MOKA3BIBAIOT, 9TO
Ha CaMOM JIeJTe IMEeeTCsT 96TKas PA3HUIa B MEeTabOInIecKoM mpoduie Heiipod1acTOMbI
B BO3pacTe 10 1 mocse onnoro roga. Ocraérest moka /10 KOHIA He sICHBIM, B UM MPUYINHA
3TOU pa3HUIIBI.

3akJiroueHue

Uccnenopanus mporeccop MeTadponu3ma oTKpbLin At IMP Beicokoro pasperenns
JIOPOry K KJIMHUYECKUM MPUMEHEHHSM. DTOMY crocodbcrBoBaia u Epomeiickas mpo-
rpamma eTumour, B KoTopoit yuacrByior Vmnepckuii Koanemk u 6onpHua cs. Mapun
B Jlonmone, Yuusepcurerckas kaunuka Jla-Pubepa B r. Anscupa (Banencus, Ucnanus),
CrpacOyprckuit yausepcurer (@paunnus), Ilearp marautaoro pesonanca Hopsekckoro
YHUBEDPCHUTETA €CTECTBEHHbIX M TeXxHu4Yeckux Hayk B r. Tpouxeiim (Hopserus), kommua-
uus Bruker (Tepmanus) u ee ornesenue Bo @pantmu. B Jlonpone u Crpacbypre SAMP-
CIEKTPOMETPBI YCTAHOBIIEHBI PAIOM C OMEPAITHOHHOMN /15l HETOCPEACTBEHHOTO KOHTPOJIS
Oworcuii BO BpeMsi OMEpaIn.

[Muonep nmpumenenus AMP B merabosomuke Hukoscorn u3z Ummnepuan Kommemx
B xkypHase “Spectroscopy Europe” (2011, V. 23, No 1, P. 33). onenus curyanuio Ha
CeroMIHANIHUN JIeHb TakKuM obpazoM: «9mo He npocmas 3adava. IIpumenenue amnaru-
MUYECKOT, TUMUY U MAMEMAMUYECKO20 MOJEAUPOBAHUA CEAZAHO € DOALWUMYU MPYO-
HOCTNAMU, U He 68CE, nad wem Mb, pabomaem, npunecém ocesaemuli pedysvmam. Ho
MbL Hadeemcs, wmo uepes dea-mpu 200a Yy Hac bydym meépduie 0CHOBAHUA CUUTNATND
MeMaborueckoe NPoPUsUPOBAHUE NOAE3HBLM MEMOJOM 6 TUPYD2ULS.

Summary
U. Eichhoff, M. Spraul, M. Piotto. High Resolution NMR in Biofluids and Tissues.

Bodyfluids are complicated mixtures and each component has its own NMR spectrum.
The total spectrum may contain several thousand lines, but with the help of modern homo-
and heteronuclear multidimensional NMR methods all lines can be assigned and a metabolite
data base can be created. A principal component analysis of all spectra makes it possible to
reveal deviation from the normal state. Spectra corresponding to this deviation then have to
be evaluated more carefully using spectra simulation and data base programs. Tissues are
heterogenous samples and in normal NMR spectra exhibit comparably broad lines due to a
residual dipole coupling. Magic angle spinning (MAS) averages out these interactions leading to
well resolved spectra which allow the identification of various metabolites. Metabolic changes
due to malignant diseases can be detected, which is the basis of NMR-histology, a new discipline
that has already been applied in various hospitals.

Key words: NMR, magic angle spinning, NMR-histology, oncology, tissues, biofluids.
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