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Summary: Localized proton nuclear magnetic resonance spectra were obtained by using a
standard 1maging coil with a clinical 1.5 tesla MR apparatlus. Volume selection was
achieved with a stimulated echo pulse sequence (STM). Water suppression was performed
using a 1-1 pulse sequence and Dante presaturation method. Localized proton MR spec-
tra of a 100 mM ethanol solution and a 100 mM lactate solution showed resonance lines
of the methyl protons of ethanol and lactate respectively. Multi-voxel proton MR spec-
troscopy using one dimensional phase encoding method was also performed. Spectra ob-
tained by multi-voxel method MRS showed the same spectrum pattern as those obtained
from a sigle voxel method. The proton MR spectrum of human brain showed mainly three
resonances consisting of methyl protons of N-acetyl aspartate, phosphocreatine (PCr)/
creatine (Cr), and choline (Cho). In one volunteer, 35 ml alcohol (80 ml whisky) was
administered and proton MR spectra of brain were measured after dinking 35 ml alcohol.
Methyl protons of alcohol (about 1.2 ppm) were observed in the proton MR spectrum
of brain 30 min after the oral administration. These evidences might suggest that the
proton MR spectroscopy could be well applyved to clinical use.



18 EERMRI/SEEE 12 &2 2 H-MRSO KBNS & & R B~ I H

I I L&

BEEKM R S (Magnetic resonance spectros-
copy) (&, TaovF—{GH-Pilfakio ) SIEEN
WAMETEEZYP-MR SA L iciTbhTw
A, —FK, 'H-MRS{ZF, WD 7T 3 /i, F
i LR EERE OMTE AT 2 kS L TR
poEHsN TR, IERTE, ERIIE
ReRAE, MIES S & ot CE s h, To
HHENRE SN TS 2.3 BE'H-MR S
DG, SHRMgcEZRICET ATV SK
(H,0) DESH'H-MRS FIREKNW E—
7LD, (WOEELESERGE TN, #liE
DPREETH -7, LdL, R -T, BEK
'H-MR SOMIED - D HEHNHB SN
'H-MR S OERERIGHAERIC A& A - /ot
BMAEET, A2 P-MR S OEFKIGH A HH
ETHHTaREE L, ¥ P-MR S HEH L7 fE K
HEELEHTEY. 4@, 'H-MR SO
FRIGHAZAHEL G5Bt 77 Y P B LTUES
VT4 T CEBERME AT - 2.

I w&EFE

BRESUEHY, REME DO & L TEZELSen,
E&5. 4en DB ICAKEM oL, COEhIcE
#3enDOMHED7 7 v b aZF 4B %, 100mMD
FEES100mMOD T % 7 — v LU 2 5D 300mMO
HER ) YEBRIATR (B2) vERAV D L) EEDS
DAEEM L /- (Fig. 1la).

EEOMHEO ' H-MR S O#IE &, #EEIE
HATEE2 OB fladRz L L. 2561
FTid, PO 7 v 2 — o ARGEPEM O H B A 52
TAHIHICT AT - LEMETTY, BWAiED
"H-MR S A8l L f2.

& (X, Gyroscan S15 (1.5 Tesla: Phil-
ips) 2w, ME2 A v EIRHAEEH 2 A v
BLUBAFEB O Coupled coil (Ei#16em) &
Bird cage type (E#18cm) A {FH L 7z,

‘H coil e T@EOMR I 2Hif7L, Hoh
fCEBICTH-MR S OB LK% 3E L /.
'H-MR S @7 ® Shimming lt, A&k T

HAET10~12Hz (0.16~0.2ppm) iKHbe, X
5 {Z localized shimming €T 3 ~ 6 Hz (0.05
~0.1ppm) IZFHEEL 7.

'H-MR SOMlEE, BEREE L TStim-
ulated echo (8TM) #:ZEH iz, KDESD
i Cwater suppression) & {55 O #EARE L
(4, 1-1 pulse sequence & Dante A% #l A&
Do, B LEE (Tr) E 3/ aEHEL L
PBEITBUTL5~ 2B & Lic. =3 —Fi (echo
time : Te) (X272msec®#EHEL L, BHIL L -
T82~170msec & Z L & 42, INEL[E)1 %13 1288]
s B

WHED one voxel D'H-MR SicinA T,
phase encode #4245 1 D-CS 1 (one dimen-
sional chemical shift imaging) L /2.
A, S TM GEIR L 2B aiI i —iil D phase
encodeZ {172 T LT £V, PHLFEIE % phase en-
codeBE CAIA AL, RFARTEDARY b
FELAAETHS.

i, BohicZARI P LDEFESOF I Ay
7 MMER, TMS (Tetrametyl Silane) #*0.0
ppm & L, N-acetyl aspartate® 2.0ppmiC 7R
L. ZOBE, KOESFHL. TppmTH » 72,

m & )

1) EHEEREIc T,

1) BEEI DWT : B 3en D MEIEESRIC
HA SN EEEG T LT, 2o ELL(T
fflEA- 3 % 3 X 3 clDA & SICE{R | THE R D%
L, S TMEHCTRAERTEEIT- 7. 100mMOFL
fE100mMO T % / — e ®IR L eicid, #
NETNDOmethylHEDESBHE o7z (Fig. 1b,
c) . 300mMOEEE ) vEEEIEAEINL &I
i3, chooEEssond (Fig 1d) , BT
MEOHSHESIE TS L.

ii) 1D-CS1 : {EDHETH, —HIiCl6
A54 A0 1 D-CSIDHIENRRETH 3. |
LORENER 7 7 b L2 S TMTEIR L 728
EHAEAVFIROESE LTHRL - (Fig. 2a) .
CDERI2enDE A& (12X 4 X 3of) #1225



IAEERES 55 : 17-23 (1989) 19

d)

Eth Eth

€)

Lac

b)

5.0 4.0 3.0 2.0 1.0 0.0
[ppm]

Fig. 1 'H-MRI of disk phantom (15 c¢m in diameter and 4 cm depth) and its localized
'"H-MR spectra of standard solution in the disk phantom. 'H-MRS : Tr =3 sec, Te =272
msec, localized volume: 3%x3x%3 cm?

a) MRI of disk phantom (each small phantom 3 cm in diameter); Lac: 100 mM lactate so-
lution, Eth: 100 mM ethanol solution, Pi: 300 mM solution of inorganic phosphate.

b) Localized '"H-MR spectrum of lactate solution

¢} Localized '"H-MR spectrum of ethanol solution

d) Localized 'H-MR spectrum of solution of inorganic phosphate.
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Fig. 2 'H-MRI of disk phantom and its '"H-MR spectra using 1D-CSI.
a) Volume selected region using STM is a white rectangle in this imaging.

lactale

b) 'H-MR spectra of the rectanglar region in the MRI. Averages: 16 times, Phase encoding:

16 slices, Tr=3 sec, total time: 16x 16x 2 =768 sec, Te=272 msec, each localized volume:

1% 4% 3cm?.
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Fig. 3 'H-MR spectrum of human brain. Tr=3 sec, Te=272 msee, localized volume: 7X

8x3.5cm®, NAA: N-acetyl aspartate, Cr: phosphocreatine and creatine, Cho: Choline.
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Fig. 4 'H-MR spectra of human brain. Tr=3 sec, Te=272 msec, localized volume: 7 x

8x3.5 cm?.
4a) pre-drink of alcohol.

4b) Thirty min after drink of alcohol. This spectrum shows methy] protons of alcohol at about

1.2 ppm.
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