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H3MEPEHHUE COAEPXAHHS XKHPA
B TEAE YEAOBEKA
METOOAMH AOEPHOI'O
MATHHTHOI'O PESOHAHCA

H.B. AHucumoes, E.H. Illanamoea, K.A. Bonkosea,
M.B. I'ynsiee, A.A. CamoiineHKo

@ CozepzkaHre XKUPOBOU TKaHU B TeA€ YEAOBEKA M3MEPSAOCH IIyTEM PErucTpa-
muu crekTpoB JIMP Ha 0,5 Ta mMarHuTHO-pe3oHaHCHOM ToMorpadge. OT Bcex
JacTel Teaa PErHCTPHUPOBAAHCE CIIEKTPHI, KOTOPBIE 3aTeéM CyMMHPOBAAUCE. B
CYMMapHOM CIIEKTPE OIIPENEASANCH ITMKHU BOABI M KHUpPa, aHAAU3 KOTOPBIX Aa-
Baa MH(OPMALMIO O COAEPIKAHHWH JKHUpa B TeAe deaoBeKa. [lad IIpocTpaH-
CTBEHHOH (DHKCALMU 30HBI CKAaHHPOBAHUS IIPHUMEHSIANUCH METOAbI AOKAABHOM
SIMP-CIIEKTPOCKOIINH C HCIIOAB30BAaHHUEM HEOMHOPOMHBIX (MPaIHeHTHBIX) II0-
selt. CrieKTpasbHBIE JaHHBIE COIIOCTABASAHUCEH CO 3HAYEHUAMHU CpPEAHEH IAOT-
HOCTH TeAa [Ad KaxK[oro oObeKTa HCCAEIOBAHHM, a TaKkKe 00BeMOM KHpa,
onpeneaeHHbIM 110 MPT-m3obpaxkeHusaMm. OTMedaeTcd KOPPEAdIUd MEXIY
YKa3aHHBIMH JaHHBIMH.

Knroueevle cnoea: noxkanvras IMP-cnekmpockonus, MPT ecezo mena, sKupo-
8ast mKaHb

ﬁ Measurements of fat in the human body by NMR-spectroscopy were carried
out on 0.5 T MR scanner. The NMR spectra were received from separate
parts of the body and then summed. Peaks of water and fat were defined in
the resultant spectrum, the analysis of which gave information about the
content of fat in the human body. To fix the scanned volume local NMR spec-
troscopy methods using inhomogeneous (gradient) fields were applied. Spec-
tral data were compared with the average density of the body for each patient
and the volume of fat revealed by his MR images. The correlation between
these data is noted.

Keywords: local NMR spectroscopy, whole body MRI, fatty tissue.

XapaKTEepUCTHUKHU KUPOBOM TKaHU B TE€AE YEAOBEKA — UX COCTOSIHUE
U 00BbeM OTPazKaIOT CIIEIU(PUKY OOMEHHBIX IIPOIIECCOB B OPraHU3-
Me, a IIOTOMY IIPEeACTaBASIOT MHTEPEC OAT MEIUIIMHCKOM AHuarHo-
cTuku. Hamboaee IPOCTBIM METOAOM OIIEHKH 3THX XapaKTEePHCTHK
ABASIETCS aHTPOIIOMETPHS, II03BOASIOIIASA BBIIBUTH OTKAOHEHHS
OpOIIOPIUY TeAa (FEOMETPHYECKHX U BECOBBIX) OT 3MIHNPUYECKH
oIIpeneAeHHOro crapaapra. OgHaKo 3TOT METOX He AaeT HHOOp-
Maluy 0 OHMOXMMHUYECKHUX ¥ aHATOMHUYECKHUX OCOOEHHOCTIX IKUPO-
BOM TKaHHU B opraHuiaMe. B aTol CBA3U NIPEACTABASIOT HHTEPEC
MeTOObI, IIO3BOALIONINE HEHMHBA3UBHBLIM CIIOCOOOM [OAHHYIO HWH-
dopmanuio moAyduTb. K HUM OTHOCSTCS METOZBI, OCHOBAHHBIE Ha
SIBA€HUHU SIEPHOTO MarHUTHOTO pe3oHaHca (AMP). Oto, B nepByio
odepenp, crnekrpockonua SMP BBICOKOrO paspelleHHs, a TaKKe
MarHUTHO-pe3oHaHcHas Tomorpadusa (MPT). AokaavHas in vivo
SIMP-CIIEKTPOCKOIINS [aeT MHQOPMAIUI0 0 XMUMHUYECKOH CTPYKTY-
pe TkaHu; MPT maer mocpe3oBble H300paskeHUs, Ha KOTOPBIX
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MOXKHO BBIZIEAUTH, OTCEI'MEHTHPOBATH
U NOACYUTATH 00beM TKaHH, YbH (DH-
3U4YeCKHe XapaKTePHUCTHUKH  (CIIeK-
TpaAsbHBbIE, pPeAaKCAllHOHHBIE M p.)
Hauboaee OAU3KU K TOM, YTO MPEACTABASIET OCO-
ObIli mHTEepec. B maHHOM cAydae 3TO OTHOCHUTCH
K XHUPOBOU TKaHHU.

Hawuboabpmrasa 3pQeKTHBHOCTL BBIIEYKa-
3aHHBIX METOOB JOCTUTAETCs IIPH CKaHUpOBa-
HUH BCETO TeAa deaoBeKa [1]. OOBIYHO OHO IIpo-
U3BOAMUTCS IIyTEM CBEMKH OTIAEABHBIX €r0 Cer-
MEHTOB C IIepeMeIlleHHEeM OOBEKTa HCCAEOBa-
HUs dYepe3 M30LIEHTP MarHuTa, rae obecriedeHa
HavAy4dllasg OLHOPOAHOCTb MAarHHUTHOIO IIOAS.
[Mpobaemoit MPT saBasieTcss CpPaBHUTEABHO
OoabIIOE BpeMsl CKAHUPOBAHUA — [OPAOKA
1 (1 Goaee) MHH Ha OOHH PEXKUM CKaHHUPOBa-
HUs. OObIYHO OAST UAEHTU(RUKAIIUU PEAaKCAIlH-
OHHBIX XapaKTEepPUCTUK TKaHeH IIpU PyTUHHOM
HCCAE€JOBAHUU MIPOBOAATCH OBa H 0OoAee pesKu-
Ma cKaHupoBaHusa. Ecau ke cKaHUpyeTcd Bce
TEAO, TO OTHU PEKUMBI IIPUMEHSIOTCH OAS KazK-
noro oparMeHTa Teaa C COOTBETCTBYIOIIHM yBe-
AVYEHHEM OOILer0 BPpeMEHU HCCAEIOBAHUS.

B aoTo#l cBA3M IPENCTaBASIOT MHTEPEC Me-
TOOBl JKCIIpecC-aHaAWu3a — HaIlpUuMep, MeTOL
SIMP-CIEKTPOCKOIIMM BCETO TEAA, IIOCKOABKY
CBEMKY CIIEKTpa OT OJHOTO (bparMeHTa TeAa
MOZKHO IIpoBecTH 3a 1 (1 maxke meHee) c. Bapu-
aHT TaKOTO MeToJa MpemAoKeH B pabore [2],
T/IE OIMCAHBI JKCIEPUMEHTHI C MbImIamMu. B
naHHOW pabore Oblaa BBIIBAEHA KOPPEASIIHS
MeXK/Iy COOTHOIIEHHEM HHTEHCHBHOCTEH ITHKOB
BOAbI U Xupa B crnekrpe SIMP Bcero Teaa xu-
BOTHOI'O U KOAHYECTBOM COEP3KAaIlerocs B HEM
XKupa. OTH BBIBOABLI OCHOBaHBI Ha COIIOCTAaBAE-
HUHU CIIEKTPAAbHBIX MOAHHBIX C pe3yAbTaTaMHU
TaK Ha3bIBAEMOrO «KapKacHOro» (carcass) aHa-
AV3a, OCHOBAHHOTO Ha IIpelapUpOBaHUU KHU-
BOTHOI'O C IOCAEAYIOIIMM MeXaHH4YeCKUM pas-
JeA€HHEM €ro TeAaa Ha KUPOBYIO, MBIIIEYHYIO U
OpyrHe TKaHH.

O6oCHOBaHHEM METOJA {ABASIETCH TO, YTO
IpOTOHHBIM crnekTp SAMP Bcero Teaa mo3BOHOY-

HBIX 3KMBOTHBIX COAEPXKHUT OTYETAHMBO BbIpa-
JKEHHbIe IIMKHW BOAbI U JKHpa, pPa3HECEeHHbIE Ha
3,5 Mm.a. (puc. 1). [ToaToMy ecTh BeCKHE OCHOBa-
HUS CYUTATh, YTO IIOLOOHBIE CIIEKTPAABHBIE H3-
MepeHHd MOTYT OKa3aTbCd MHMQOPMATHBHBIMHU U
IIASl YeAOBEKaA.

[Ipobaemoii moayueHUd criekTpa AMP Bcero
TeAa YeAOBeKa SBAFETCS TO, UYTO €ro pa3Mepbl
CYIIIECTBEHHO O0OABIIIEe pa3Mepa OIHOPOTHOCTHU
MarHuTHOTO moAd. [loaToMmy momoOHOEe mM3Mepe-
HHUEe BO3MOXKHO He cpasy, KakK OAd MBIIIH, a
AVIIb 110 yacTaM. CKaHUpPyeMbIH pparMeHT Te-
Aa MOAYKEH HaxXOOUTBhCA B 30HE XOPOIIeH OmHO-
POAHOCTH IIOAS. DTO IIPOIIE BCETO BBIITOAHUTD,
€CAU 4Yepe3 YKa3aHHYI0 30HYy IIOCTEIIeHHO Ilepe-
MemaTh 00BEKT UCCAECJOBAHUS.

HmeHHO Tako# criocod wu3MmepeHHUS ObIA
Hamu peaansoBaH Ha 0,5 Ta-romorpadye Bruker
Tomikon S50, Ha KOTOPOM MOXKHO paboTaThb C
TPaAUEHTHBIMHU TTOAIMHU 10 16,7 MTa/M u 2 kBt
panuodactoTHeIMU (PY) mMmnyabcamu. Ilposo-
OUAaCh IIOCAOMHas CBhEMKa CIEKTpoB SMP.
PacrionrokeHre Cpe3oB M COOTBETCTBYIOILME
CIIEKTPBl IIPEACTaBAE€HBI Ha [OBYX I[I€PBbBIX
dparmenTax puc. 2. B cymmapHOM crekrTpe
AMP m3MepsiAuCh MHTEHCHUBHOCTH ITHKOB BO/BI
Iy u xupa F - Tperuii dpparment puc. 2. Ilo-
CKOABKY «KapKaCHBIM» aHAAU3 [IASl YEAOBEKA He-
IIPHUEMAEM, CIEKTPaAbHBbIE M3MEPEHHT COIIO-
CTaBASIAICH C JAHHBIMH O CpefHEH IIAOTHOCTHU
Teaa p=m/V, tne V — obbeM Teaa, a m — €ro
Mmacca. OmnpeneseHue 3THUX IIapaMETPOB BO3-
MOXKHO Be€ChbMa IIPOCTBIMH CPEIACTBaAMU: Macca
oIIpeneAdeTcs B3BEUIMBAHHEM, a [IAS OIIPEeAe-
HUg oOBbeMa MOXKHO HCIIOAB30BaTh TaKXKe HaH-
weie MPT. C momomteio MPT maenTuduimmposa-
AVICb aHaTOMHMYECKHE CTPYKTYPBI, H3MEPSAUCH
obveMm Teaa V U cymma abOMUHAABHOIO U IIO[-
KOXKHOro xupa V¢ — Tpu dparmeHta (puc. 2,
cIIpaBa).

30Ha CKaHHUPOBAHUS OIPaHUYHUBAAACH Cpe-
3o0M ToamwHOM 20 cM. Ee maockocTs Oblaa opu-
€HTHUpOBaHa IIEPIEHAUKYASIPHO HaIlPaBAECHHIO
nepeMelrieHus obbekrta. [lameHT pasmeriaaca B

1 2 3

W

4 5

LRSS AR P 30 10 ) [ R AT 00 0 0 N L0 e

NN R | LI AN RE N AR AR LIRS R RS A N

Puc. 1. Cnekrps! IMP Bcero teaa XUBOTHBIX B moAe 0,5 Ta: 1 — MOAAIOCK (CAM3€HB); 2 — pak; 3 — 6ecuearocT-
Hag peIba (MuHOTA); 4 — KOCTHad phIba (KapI); S5 — Kpeica. OTMEYeHbI TOAOXKEeHHS TUKOB Boas!l (W) u xkupa (F)
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obbraHOM 1At MPT rOpH30HTAABHOM ITOAOKEHUH
Ha IepeaBUKHOH mnaardopme, KoTopasd CTYIIEH-
4yaTo IIepeMellasach Ha paccTOsSHHE, paBHOE
TOAIIIMHE CAOSI. DTO II03BOAMAO IIPOBECTH BCE Te-
AO Yepes3 M3O0LEHTP Mar"HuTa, rae MarHUTHOEe II0-
Ae HanboAee OMHOPOIAHO, W IAd Kaskaoro dgpar-
MeHTa TeAa ToAluHOM 20 cM (UX YHCAO [JIAS
B3POCAOTO YEeAOBEKa BapbHUpOBasoch oT 8 mo 10)
IIPOHU3BECTHU CBEMKY AOKAABHOIO criekrpa JdAMP.

[as orpaumdeHusa 3¢P@PEeKTUBHOTO obbema
CKaHUPOBAHUS ITPUMEHSIACH OOBIYHBIN masg MPT
METOZ, CPEe30BOM CEAeKIIMHM — CHHXPOHHO
C BO30YKIAIOIUMH YaCTOTHO-CEACKTHBHBLIMHU
PUY-uMnyabcaMu HIPHUKAAIBIBAAOCE I'PAIUEHTHOE
IoAe, HaIlpaBAE€HHOE IIePHEeHANKYAIPHO IIAOC-
KOCTH ceaeKTHpyeMmoro cpesa [3]. Ero Toamuza
Z ompeneadeTcss cooTHouleHueM Z = 2nAf/vG,
rae G — BeAWYHHA I'paareHTa MarHUTHOTO I10AS,
y/2r=42,6 MI'n/Ta — TruUpOMarHUTHOE OTHO-
IIeHHe A IIPOTOHOB, Af — MIMPUHA YaCTOTHOI'O
cuektrpa PY-mMmmyabsca, KoTopad oOpaTHO IIpo-
IOPIIMOHAABHA €T0 JAUTEABHOCTH.

[as KOHTPOAS AOKaaH3alluu (PparMeHTOB
Teaa OBIAM ITIPeNBapUTEABHO IIOAYYEHBI OIHO-

cpe3oBble (ToAmmHON 20 cMm) u3ob6pa-
KEHHUS B TPEX OPTOTOHAABHBIX ITAOC-
KocTaX. OHU ObIAHM UCIIOAB30BAHBI [AS
rpy6oii orieHku o6bema V Teaa [4].

[lAg psgaa UCHBITYEMBIX TAKXKe OBIAM TIOAY-
4yeHsl MPT-1300pazkeHusa BCEro Teaa, 4YToObI Co-
IIOCTaBUTh PE3yABTATHI CIIEKTPAABHBIX H3Mepe-
HUut ¢ panHbiMu MPT. Briau noaydenws: T1- u
T2-FSE B3BellleHHbIE H300paskeHUs C IIapaMer-
pamu TR/TE=600/15 u 5800/100 mc, coort-
BeTCcTBeHHO. C(CBheMKa AOKaABHBIX CIEKTPOB
AMP u MPT-ckaHupoBaHIEe BCEro Teaa IIPOBO-
OUAUCE IIyTéM CTYIIEHYATOTO IIepeMEIIEeHUS 4e-
pe3 30HY OOHOPONHOCTH IIOAS MarHuTa. [aa
MPT npumeHsiAOCh 26-Cpe30BOoe€ CKaHHUPOBaHUE
C paspelieHueM 2,2x2.5 MM H TOAUIMHOH cpe-
30B 10 mMm. OOmee BpeMs CKaHUPOBAaHUSA He
npessbiranso 30...40 MuH.

Ob6paborka MPT-u3obpaxkeHuii IIPOBOAU-
AaCh C HCIIOAB30BaHHEM TIpadUyUecKUX CPEACTB
nakera ImagedJ [5]. 2KupoBbie CTPYKTYpBI ompe-
OEASAUCH Ha H300pazKeHHUSIX BU3YAABHO IIyTEM
COIIOCTaBAEHUSI C aHATOMHYECKHMMM aTAacaMU.
TUIIMYHBIM HPU3HAKOM ZKHPOBOH TKaHU OBIAO

Puc. 2. IamepeHure comepzkaHus XKUPOBOH TKaAHU METOIAMH AOKaAbHOH JMP-cnekTpockonuu (Tpu pparMeH-

Ta caeBa) u MPT (tpu ¢dpparmenTa crpasa)

Tabauma. Pesynomamst usmeperuii

Homep ucnbrryemoro
[Tapamerp
1 2 3 4 5 6 7 8
0, Kr/ M3 960 985 997 1000 1014 1016 1045 1175
Ir/ Iw 0,97 0,84 0,93 0,77 0,63 0.61 0,31 0,42*
Vr/ V - 0,46 0,42 - 0,32 - - 0,27

Ilpumeuarue: * — MUK KHUpa OTIETANBO He AU depeHIIIpoBascs Ha (pOoHEe IITUPOKOr0 THUKA BOIBI.
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noBbilieHue MP-curHasna Ha TI- u
T2-FSE B3BeLIEHHBIX H300paKEeHUIX.
[Ipu aHaAM3e IOCAEIHUX U3 PACCMOT-
peHNd BBIBOAWAHUCH YETKO HIECHTH-
dupyeMble  aHaTOMHYECKHE  CTPYKTYPHI,
TaKXKe Japllye Ha 3TUX H300paKeHUIX I1OBBI-
mieHHbIH MP-curHaa, CHIHMHHOMO3roBad IXHU-
KOCTb, MOYE€BOM IIy3bIph, II€4Y€Hb, IIOYKH,
CTPYKTYpPHBI MO3ra U Ip.

B npuBenmenHo#l TabAulle IIpenCTaBAEHBI
pe3yAbTaThl U3MEPEHUH nAd 8-MH HCIIBITYEMBIX.

Ha ocHOBaHHWH IOAYYE€HHBIX HAaHHBIX MOK-
HO cZeAaTh BBIBOJ, YTO, B IIEAOM, IIPOCAEXKHBA-
eTcs AWHeHHas 3aBHUCHMOCTH MEXIy cpenHei
IIAOTHOCTBIO Teaa U cooTHolueHueM F/W, koro-
pag coraacyeTcs ¢ MHTYHUTHBHBIM IIPEIIIOAOKE-
HHMEM O TOM, YTO 3Ta  IIAOTHOCTb [JOAXKHA
YMEHBIIATECHA 10 MEPE BO3PacCTaHUS COLepzKa-
HU4 XUpa B Teae oObeKkTa. Takum o6paszoMm, mada
4yeAOBeKa HMMEET MECTO KOPPEAdIlHs MEXKAYy CO-
OTHOIIIEHHEM ITMKOB OT CUTHAAOB BOABI U KUpa
B crnekrpe MP Bcero Teaa U peasbHBIM CO-
IoepxkaHHeM KHUpa B 3ToM Teae. [locaenHee co-
raacyercsa ¢ pesyabraraMu paborel [2], roe mo-
nobHasg Koppeadiiusi Oblaa BBIIBA€HA B 2KCIIE-
PHUMEHTaX C MaAbIMH KHUBOTHBIMHU.

B Tabauile He 0oTOOpazKeH CTATUCTUYECKHU
pa3bpoc maHHBIX, IOCKOABKY HEOOCTATOK MaTe-
prasa He II03BOASIET HANEXKHO Pa3[deANUTb BKAA-
OBl IOTPENIHOCTEH, CBA3aHHBIX CO CIIEIIM(PUKOHN
usMepeHu#i U BapuabeALHOCTBIO IapaMeTpPoB
HCCAEyEMBIX OOBEKTOB. B Hauboabllel cTeneHu
3T0 OTHOCHUTCS K CIIEKTPAABHBIM H3MEPEHUIM.

B nmpumedanun K Tabaulle OTMedYeHa IIPo-
6aemMa muddpepeHIINaINT IIIHPOKUX THUKOB H3-
3a HEJOCTATOYHO CHABHOI'O MArHUTHOIO IIOAYG —
0,5 Ta. Jas cpaBHeHUa — B pabore [2] chek-
TpaAbHbIE U3MEPEHUA OBIAM IIPOBEAEHBI B IIOAE,
HaIPSKEHHOCTh KOTOPOIO IIOYTH Ha IIOPSIOK
6oapinie — 4,7 Ta. IloaTOMy TaM HOHKU BOABI U
xkupa B crekTpe JAMP xoponio auddepeHIIIpo-
BaAWUCb, a H3MEPEHHs CBOAHAUCHL K OIIEHKeE

naomanet 1mon KOoHTypoM auvHUM SIMP (unHTe-
rpasoB). B HalleM caydae I1oa€ CPaBHUTEABHO
mano — 0,5 Ta, nepekpriBanne anauil AMP oka-
3pIBAE€TCH 3HAYUTEABHBIM, M BBIIEAUTH HHTE-
rpasbHblE BKAQIbl OT AMHUU BOAbBI M KHUpa IIO
OTAEABHOCTH 3aTPyAHUTEAbHO. [lOCKOABKY IIO-
AOKEHHE IIMKOB H3BECTHO, MAaTeMaTHYE€CKOe
MOJIEAMPOBAaHME II03BOAGET PEUIUTH 3Ty 3a7a4y,
ecan popMbI AMHUE m3BecTHBI. Ho orcyrcrBHE
HaZeXXHOH HHQoOpMalnu 06 3Tux ¢opmax 3a-
TPYAHSET €e pellleHue. /3-3a 3TOro MIPHIIIAOCH
OT'PAaHUYHUTHCSH OLIEHKOH HE MHTErPaAOB, a AUIIb
HUHTECHCHUBHOCTEH IIMKOB B 30HE€ XHUMHUYECKHUX
CIBUTIOB, COOTBETCTBYIOUIUX BoJAe U XKUpy. IIpu
TaKOM IIOAXOAE€ MOXKHO IIOAYYUTH AHWIIL BEpPX-
HHE OIIEHKU Oad oTHolueHus I/ k. Kpome Toro,
MOXKHO OTMETHUTB, YTO B CAAOBIX IIOASX WH(OP-
MaTHUBHOCTb OAHHOIO criocoba HM3MepeHHH TeM
HHUXKE, 4EM HHIXKE COAEpPKaHHE XKHpa y HCCAE-
OyeMBbIX OOBEKTOB — IIPOIIE F'OBOPSI, CYOTHABHBIX
HCTIBITYEMBIX.

MozxHO cmeaaTk BBIBOH, YTO OILIEHKY CO-
OepxKaHUg XKHpa B TEA€ 4YeAOBeKa METOLaMM
SAMP 11eaecoobpasHee TPOBOAUTH Ha TOMOTpa-
dax ¢ BO3MOKHO 00oA€e MOIIHBIMHU ITOASIMH — OT
1,5 Ta u BrInIe. B 3TOM cAydae CIEKTPOCKOIIH-
4ecKHM MeTOZ MOXKeT oKasaThkcs Ooaee BocTpe-
6oBaHHBIM 10 cpaBHeHHI0O ¢ MPT, mOCKOABKY
U3MEPEHUI MOTYT OBITH IIPOBEILEHBI 3a ropasmio
boaee KopoTkoe Bpems. CaenyeT TakzKe OTMe-
THUTh, YTO TOYHOCTH MeTozma MPT 3aBucuT oT
CTEIIeHU [eTaAU3alluu H300pazKeHUl, II09TOMY,
4yeM [OeTaAbHee KCCAeNOBaHHE, TeM OoAblie
BPEMEHHU OTBOAUTCA Ha €ro mnposenecHHe. [ag
CIIEKTPOCKOIINYECKOI'0 MeTo[a TOYHOCTH U3Me-
peHu# onpeneadgeTcsa KadeCTBOM IIPoHAd BO3-
Oy>KIeHus CKaHHPYeMOI'O cpe3a — HACKOABKO
ero popma 6AM3Ka K IpssMoyroabHOH. PakTHye-
CKH, pP€4Yb HUOET O KadeCTBE YaCTOTHOM CEAEK-
UM — HACKOABKO OAM30K K IIPSIMOYTOABHOMY
cuektp PUY-umnyabca npu Bo3OyKaeHHUH cpe3a.
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Methods for evaluating the content of fatty tissue in the human body are described. They are based on the
analysis of MR images and recording the NMR spectra of the whole body. Particular attention is paid to the
spectroscopic method, where the evaluation is made by analysis of the intensities ratio of water and fat
peaks. This method was introduced by Mystkowski et al. in 2000. He studed laboratory animals and meas-
urements were performed by a high field NMR spectrometer. Interest in such measurements is due to the
fact that they are easy to implement and take little time. But the main thing is that there is correlation be-
tween the intensity ratio of peak and the content of fat in the body of an animal. The aim of our work was to
adapt the method used on small laboratory animals to human studies. In our case, the measurements were
performed on a standard (with a horizontal bore magnet) 0.5 Tesla MR scanner. NMR spectra were recorded
from all parts of the body, and then summed. In the total spectrum, peaks of water and fat were defined. The
analysis of peak intensities gave information about the content of fat in the human body. Registration of the
NMR spectra from all parts of the human body was carried out in a homogeneous magnetic field. To do this,
the patient's body was moved stepwise along the horizontal axis of the magnet. Scanning area was limited by
slice thickness of 20 cm. Slice plane was oriented perpendicularly to the mentioned axis. Local NMR spec-
troscopy scanning methods were used to fix the slice thickness. These methods use inhomogeneous (gradi-
ent) fields which are applied synchronous with exciting RF pulses. Spectral NMR data were compared with
the values of the average density of the body for each object of research, as well as the volume of fat deter-
mined by MR images. There were T1 and T2-FSE weighted images. Abdominal and subcutaneous fat areas
were determined visually by anatomical landmarks. Segmentation of these areas was carried out. It gave
possibility to count the total amount of whole body fat. The problem connected with low magnetic field was
revealed. Width of the lines appeared to be comparable with the distance between them. It lead to the diffi-
culties of measuring integrals of spectral lines. Result of measurements for 8 subjects indicates a correlation
between the average density of body and fat in it. It is consistent with the results of work by Mystkowski et
al. The conclusion is that it is preferable to perform spectroscopic measurements at a higher magnetic field

(1.5 T and more).
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