|

) <

The University of Osaka
Institutional Knowledge Archive

: B iR ZRF % B U /=Proton magnetic resonance
Title
spectroscopy (TH-MRS)

Author(s) | HE#, #&EF

Citation | HAEZFZMRIIRFSMEE. 1996, 56(4), p. 183-186

Version Type|VoR

URL https://hdl.handle.net/11094/19191

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



KR ORI & N 7

Proton magnetic resonance spectroscopy (‘H-MRS)
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Proton Magnetic Resonance Spectroscopy
of Excised Pig Liver

Ayako Tamura

After evaluating ex vivo pig liver by "H magnetic reso-
nance spectroscopy (‘'H-MRS)using a 1.5 Tesla super-con-
ducting unit, the assignment of peaks was reevaluated in vitro
using a 9.4 Tesla superconducting unit.

The portal vein was cannulated and perfused by cooled
Euro-Collins solution, and pig liver was removed and pre-
served in the solution. Five to 8 g of the liver was excised
before and after preservation, then extracted by perchloric
acid (PCA).

In 'H-MRS of PCA extracted pig liver, large peaks of fatty
acid disappeared, while peaks of the choline group from 3.2
—3.3 ppm were clearly observed.

Using high performance liquid chromatography (HPLC)
and *'P (phosphorus)-MRS, the 3.23 ppm peak was deter-
mined as glycerophosphorylcholine (GPC), which diminished
after preservation.

The chronological change of GPC in PCA extracted pig
liver was able to be observed by 'H-MRS.

GPC peak may play a role as an indicator in evaluating
preserved liver by 'H-MRS.
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MR OB HEz FRBYICHET LN TES
Magnetic Resonance Spectroscopy (MRS) @i C¢d | 'H
(proton) (LFESEMEIC BN, @V RIS ARAE £ FOMMECY
& L TR EDOBW L BHEAROHE A ST 5.
FFO'H-MRS I, BRIEOEE GO/l FEHEH ShTw b
LSTDEFHEEE T > 7 VA < <, 3P-MRSIZ &
BT AN F =) CBALEWRH O, 'HEH W
T1, T2AERIEERTIGELC & A viability DEFR2: Y12 LT,
'"H-MRS D& KX, 4B, RAGH RFIT % 08 1R 351
(Perchloric acid, PCA)IZTHiIH L, Z OO H-MRS #
HER B THE L7, & 5 RIFIR D K — 7 DZEL
xR L, Fllcholine groupD ¥ — 7 DREE{T- 7.

MR ETTE

HREF20kg D FLHMERIK (2 A) 3 WA E L. 2 H
W AEOIKE, EEE 5 3 2 25mg/kgDfFiE, #> 74—
W20-25mg/kg DEHEIS THRRER L, [EHERATIFEER T
EREfro . B, MWEIRE D PR~ND =2 — L %4@
AHE L, 0CFLERY » 7 )L500ml, #:\>T0OC Euro-Collins
#1000m1% BoERE L7z, HiE T, hoa—-LEBOE
FPMRDB & OBRAHIR % 53R O0BR Lo, B F KBIR 13 B
B L7z, #HAFIZ, Buro-Collinsiil % {7z LR 1L >
DRAFEIZAN, 0CIZTRIFL 72, FiE RSB & U2455R
BITFO—8%5--8gWIBR L, 5 IHREHIC TS
L7z, S 7V - 84 CICTRAE L 7. BESRAER D
52.5g ¥ MDY, WAEIRTIZ0.5MBEIEEREN2.5mliC
THIE L7z, KR, MRSHIER O MNERHERE E LT,
40mM/193- (trimethylsilyl) propionic-2, 2, 3, 3-ds acid (TSP)
250pl MR 72, EOREWE4T, 10000rpm, 155 R L
L, Eiif% & Y potassium bicarbonate (FEEE/KEH 1) 7 L) 12
THRILZz, BOYEIRT, 2000rpm, 5 400, L7, -
iK%, 10g@Chelex-100 (Bio-rad) # KI5k L7291 5 40240
R, KCTHEREL, ZOBRBEREHEEEZERL, Bohiy
TNV OERERE0.SMIOD0TEMD L, 'HB L USP-MRS
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184 i ORAEFF O ' H-MRS

##llE L7z, 'H-MRSIE, HAETF#HA S (JEOL)INM-
EX400(9.40T) (2 ClHllE L7z, SmmiEONMR tube  F\»,

R £ X400MHz, 7SV A B4SEE, 25V ARG 7 B,

KT —FFA Y MITF =y EEITo 7. A EEG2
[B], HIEEFREILE 4 5 Tdh o7z, YP-MRSIZINM-EX270
(6.35T) & Hv 7z, ERIIEWHEUZ109MHz, 7%V A 458,

JOUVATEBG 2 B, 16KT7— 4% KR4 >~ b & L7z, HEHOERSs6
[\, MERERTIZH 9 40, YP-MRSHIER, AMEHkdES LT
phosphocreatine (Per) Z 12 7z. JER, &Y~ 7V DpH
X, 8.2—88LT7NAVHEERL Tz, MRSTHRLN/-K
ARY MVIEREIEIC TR L., E-20FED:D
12, [ > 7L ®High Performance Liquid Chromatogram
(HPLC) il L7z, £ %E{H (ZIZCLASS-LC10A (Bid) &

vy, B EHIREEIFT (Waters R401) TH 5. &7

V10wl % 40°C O Partisil 10 SCX (Whatman, Clifton, New
Jersey) 71 7 A4 (4.6mm x 25cm) (ZiEA L7z, EHERIZSmM

NH:H2POs (pH 2.4) % i\ 7z, 3474f1%, chart speed lem/

min, flow rate 1.0ml/min& L7:.

& x

Nrz¥— 213, 24RERFERD Lz (E—27X). 3 EHOM
DEITFE6% ThH o7, S HICHPLCIZTH » - #illE
T5E, REHEM6.60 24 BRI T 5 E— 298
155 h 7 (Fig.2).

3.2--3.3ppm D[ ¥ — 7 lZcholine group & [il5E & L TH
h 4, F |2 glycerophosphorylcholine ( GPC) ,
phosphorylcholine (PC), carnitine (CA), choline (CHO) (2
XBE—2LEZLNTWAY, FLTINLOWEIRZHPLC
IZTllET A &, GPC6.605, PC6.65%7, CA 17.05%", CHO
32— 7 R DTz, il LAY 2 7 VICGPC, PC%
FNFNMA THPLCEHMIET 5 &, WIhOEE b 6.60%
OE=Z7I2—-HLTERAZBD:. T2 LD, BEFC
LoTHPTEHE-21E, MEDLELDPTHBLLEEZD
it by

#ZTGPCLPCLDFEDDIZ, M LizH > 7 vd
SIP.MRS #{ll5E L7z (Fig.3). ShE Tl s,
HOIP-MRSTIREOLNL =7 I12b EDWTEY— 7 #[AE
L, REAIRTHEBLAY, 4HRFETCIIHHER L
X, GPCIxiA L, PCIIERREE LA L7-.

DEXY, BREIZL>THATHE-ZIIGPCEE XS

n, B LAY ¥ 7T VIZGPC(E M %
FEHE# DB X U24B:H%D'H-MRS % 7~ ¥ (Fig.1). 3.2— glycerophosphorylcholine phosphodiesterase, SIGMA, MW
3.3ppmD M2 —4EDE — 7 #5072, 3.23ppmIZFEH 5 257.2) #0.57uMil 2 T'H-MRSZ# € L 7. FOfFR
a b
X
‘ A
M&LA_L___J_ | M_JJLMJ N L
SEETTITTILLITY JITITTITTT REEERSZ AL T ErTes T T [ﬁ""' T T T T TT T T -|Ep>"--
7 6 h 4 3 2 i L] 7 B L] 4 3 2 1 [1]
Fig.1 'H-MRS of perchloric acid
(PCA)extracted pig liver :(a)'H spec-
trum of excised pig liver. (b)'H spec-
trum of 24-hours-preserved pig liver.
a b Peak X at 3.23ppm diminished after

LT
Tgct

N

preservation for 24 hours in cooled
Euro-Collins solution. Peak A repre-
sents 3- (trimethylsilyl)propionic-2, 2,
3 ,3-ds acid (TSP)as reference.

Fig.2 High performance liquid chromatogram
(HPLC)of PCA extracted pig liver :(a)HPLC of
excised pig liver. (b)HPL.C of 24-hours-preserved
pig liver. Peak A is at .60 minutes of retention
time. The peak decreased after preservation for
24 hours.
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HEF T

3.23ppm® ¥ — 7 O L 7AHFED b7z (Fig.d).

GPC, PCOBEWDO'H-MRS*HMET S &, FhEh,
3.23ppm, 3.22ppm, (Z¥—27 %R/, F/z, GPCLPCL
DRAFHEBROH-MRSTIET 5 &, WHEIITEITFETH
-7 (Fig.5 ).

% =

s ARTERTHE > 7V D' H-MRSIZ T, 3.2ppm—3.3ppm

185

LTS TWSY, 4E, fHRFFCBNT, &
I LT 53.23ppm (K — 27 X) D E— 27 ORIER1T> 72,
Choline groupid,
CHs
|
CH3-N*-CH2CH2-X
|
CH:
LW tiEx ALY, FIZGPC, PC, CA, CHO%SIE Z b

1238 55 ¥'— 2 Idcholine groupD E— 27 TH D L) =

FER8E3H25H

D

a Py,
C
A E
GIl' B vk
L A
A R DE A R é""l"'éﬂ—]

T
3

A, Zho 4 fBOWEIL, XOMNBEWELRLORTH AT

b

B 7

T
6
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Fig.3 2P MRS of PCA extracted pig liver, PME and PDE region. :(a)*'P spectrum of excised pig liver. (b)*'P spectrum
of 24-hours-preserved pig liver.
Peaks represent : Gl = sn -Glycerol 3-phosphate, A = Phosphorylethanolamine, B = Phosphorylcholine, Pi = inorganic
phosphate, C = Glycerophosphoryiethanolamine, D = Glycerophosphoryicholine, E = Phophocreatine as reference. in
peaks of choline group, peak D decreased after preservation for 24 hours. Peak B increased slightly after preservation.
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3.2 3.1

Fig.4 'H MRS of PCA extracted pig liver, choline group region :(a)'H spectrum of preserved pig liver. (b)'H spectrum
of preserved pig liver added glycerophosphorylcholine (GPC, 0.00072 zM). X corresponds to peak X in Fig.1. Peak X

increased after a

dding GPC.

Fig.5 'H MRS of mixture of GPC and
phosphorylcholine (FC): Two peaks are pre-
sented closely together. They can be defined
as another peak when the mixture is com-
posed only by pure GPC and pure PC. Peaks
represent : A=GPC, B=PC

>

3.3
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186 PRSI ERTFIF O ' H-MRS

®, 'H-MRSTILE#E L - Y — 2 2 8bL, SEEIHETSH
5.
FD7z®H, FFTHPLCIZT, L7 uBLUoh

5OBHAHIE L. TV OflEREE, HEER6.605

WCRIFEREA T 5 E— 7 2%, 'H-MRS LE— 7 X%/RT
WE £ # 272, Choline group@ 4 FEOWMEOBEWIZOWT
FNFNHPLC%HIE L, GPC 6.60%F, PC 6.6557 2K —2
#1872, CHO 17.05%7, CA3.5253D1:bE¥—7XE LTIt
AL, 2 7IICGPC, PCRkFNZFNINZ TEUHPLC
FPELZ. WTFhOBE36.6070O -2 ERL,
HPLCTIZ¥'—7XIIGPC, PCOELL LD TH B &) FEE
(s oy Al

IHEO 2 FlOYWEIZP-MRS TIIHHEIZX IS 2 7
&, T NVOP-MRS FHIE L7z, RERIEOIP-MRS 2
"ET 2L, GPCHIHA, PCALERL, BRIFICL > TRHY
THE—ZIIGPCEEZ BNz, B, #Dfsn-Glycerol
3 phosphate (7.4ppm)inorganic phosphate (5.8ppm) & DFAE
IZ& o THEMT A E— 27 I12B L T4 EIIFICRENImM R 72
Pofz. BMIZK > THEMT2EwbhTwass, ¥
BFEOMBHIITFTIIR L, 4HB0BELEDN S,

SHIZE— I XDMEREDT20IZ, B> T IVIZGPCOEH *
Nz T'H-MRS % #ll% L7z, Fig4lIR$ &<, 3.23ppm®D
¥— 27 H LR L7z, GPCOERMFHIELHE F OSHROA
HIZOWTE, 4R SLRIERFLELEbh LA, L
E XD, ¥—ZXidglycerophosphorylcholine & [F5E L 7.

7272L, 'H-MRSTIZGPCEPCOY — 7 13iEH#ET 5 72
W, E—=IXHCPCOAD YL DNEERIHTHS, FEEIZ, GPC
EPCENEFNDEIRD'H-MRS % JlI5E$ A &£ GPC3.23ppm,
PC 3.22ppmiZE— 7 %389, {REHD 'H-MRS Ti3 i35
BEL TR O NIz WRE 2 5% Wby > 7
JVD'H-MRSTIX, 3.23ppm&3.22ppm& D 2 DD — 7 Ht
SHREL CRROLNL Z Ligd v, L L, HERDLZN
BHLOMEDE -7 25 HETELILIEDDLEV) T L
12, %L OFMERTREREEIZBWVTIE, GPCEPCOY —
JERMABFICARTWAEBDNAE, ThzFE LT, HIEH
DpHAHE LT b bD L Bbh s, SHOEERTIE, i
HiEOHF1IZpotassium bicarbonate & IV TH Y, k% [#
ETHML0, dHIBHCERIIAREE 72 L Bb
L, 'H-MRSHIZEEHZIZH » NS T VA VAR L. i

HOGPC L PC & DIEEWM B RSB OpHITKRUNETH Y,
pHIZ & 2 E—= 7 OB HEDTHIZOWTIE4 ﬁﬁﬁ%mzt
W, SHICANEEFTIX, GPCEPCOFELIZHIS :
(2.46: 0.17) DEIFTH Y, PCOMMEDES LS b, PC
DY~ LT VERER>TWEEEZIL NS,
LA L, GPCIZM LPCIZZT AR THLDT, MEHY—
7 EFERICATWA E LT, 3.23ppmD ¥ — 7 IZPCIEA
ELREEIE A wEEbNS,

2BV TGPC, PCIEZFNZHAMBLEEE) »IEE D5,
ERICHEELTEBY, Shoo®fbis, MlaEoa, 4
% B 5 L Wb TwaY, BEHEREIFOBE Y L
CHIFIRE D @ T I L ABEEA Vb TWAA®. 7 =
o DYEOEALH I OMBLIE L~V TOE{L & RE T X
BNTEB D I, EIEEE, STRAEDH-MRS % Fl\V TRTERF
DIRFEATL & 2 HhUE, X 0 ERER TR O SRl As]
HeL s EBbhs. B, MHFORFREZ0C, 36T
EL, EELTGPCZ AL, ERFELE & & 2 5 EER
o Tnh, RFIRIEIZL 5T, GPCRFDD ¥ — 2
MED LA T B, F/FN5%H-MRST EDFE
BLHZoN200, MatET T,

= B

1. IERERRORWLRIFITZ, PCAICTH L, ity
D'H-MRS % 9.4T DR % v Tl L 72,

2. PRAFRIRO'H-MRS Z I L, 3.2ppm—3.3ppm |Z728
%choline group® ¥ — ¥ ORIE # 1T - 7.

3. 3.23ppm|Zf§H 7z ¥'— 2 13E I Zglycerophosphorylcholine
EFE L. TOY— 21307 24B5MIRAES, F3946% A L
7z,

4. Phosphorylcholine 1£3.22ppm |2 ¥ — 7 #5507, ifllE
FFOpHDE NI L 5T, GPCLEL - THEHLNE Z LAF
%<, BICERSIITHT I LIIRETH - 72,

Wz b2, TIRE, TREBAEHY F LAPHET
BORICIREL 2R ERL T T, T TIREC L& L
M EER AR E BT, $-HREHEE N B
BhBUZ IO L DR CEH L E T

X [y
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