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A 2.0-T magnetic resonance (MR) imager was used to perform in vivo 31P-MR spectro-
scopic study of phosphorus compounds in rabbit liver. Static magnetic field homogeneity
was found to be adequate over a region 10 cm in diameter and, using a solenoid surface
coil, useful spectra could be obtained within several minutes.

The spectra showed 6 peaks, which were assigned, from left to right, to phosphomono-
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ester, inorganic phosphate, phosphodiester, y-ATP, o-ATP, and S-ATP.

The pattern, however, varies significantly according not only to pulse repetition time but

also to the starting point of signal sampling.

It should be emphasized that the pulse conditions are important in analyzing 3'P-MR

spectra.
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oo 3P-MR A~z b r 2z e— (LUIF, P
ARZ brRA2E—) K XHPEL, BEERA
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1 3!P-MR spectra from a rabbit liver. Spectra were obtained in 6 min 40 sec with Tr of 1000 msec
(a) and in 30 sec with Tr of 200 msec (b). The side at the bottom is in ppm, measured with
respect to a-ATP(a). The six peaks were assigned to the following. A: phosphomonoester, B:
inorganic phosphate, C: phosphodiester, D: y-ATP, E: o-ATP, F: g-ATP.

# 1 Chemical shifts of phosphorus compounds in the rabbit liver (ppm)

Rabbit No. PME Pi PDE Per y-ATP  «-ATP PP/ B-ATP
1 15. 29 13.03 10.76, 9.06 — 5.10 0 — —8.49
2 14.73 13.03 10. 76 — 5. 66 0 — —8.49
3 15.29 13.03 10. 76 — 5. 66 0 — —8.49
4 15. 29 13.03 10.76, 9.06 — 5. 66 0 — —8.49
5 15.29 — 10.76 — 5.10 0 — —8.49
6 14.73 13.03 10. 20 — 5.10 0 — —9.06

Chemical shifts of phosphorus compounds in the rabbit liver are shown relative to «-ATP. PME: phospho-
monoester, Pi: inorganic phosphate, PDE: phosphodiester.

F: B-ATP L L, £1kK, 2B pH OHMH

3 K i AT LY 7 P OB DI Evb T B
a-ATPIOID v — y e HEE WL L L T DK —
24 FRFO A~ 27 b o MEFE R 1R L 7DLFEY 7 b RRLIE, 6 PO v FOMTH
2. BOE— 271 o\WTiE, FFBEIR, PIROKEZR -7 DMbEEY 7 F OREITIZIE—F L.
wragmtER LTS Az ERD PiLLE, A7 bV BB 2 7x phosphocreatine (Per)
o v — 27 DIFBICOVTIE, ThE CTiRHES DE—273FBdbNE o1, PME ov— 273
nTWBEY 7 P OMNEPPORIESWT, £l FERFRT BN 7272 bove R R b - T,
D —27 i b, A: phosphomonoester (PME), PDE ov— 27t A EXH b, HxovHF
C: phosphodiester (PDE), D: y-ATP, E: o-ATP, XTI E— 23O THINELDLH -
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#& 2 T, values of phosphorus compounds in the rabbit liver

Rabbit No. PME Pi PDE 7-ATP a-ATP B-ATP

2 270 260 740 150 260 220

4 360 380 690 130 190 160

5 300 140 820 130 170 160

6 300 190 1,000 100 190 140
mean +S.D. 308 +38 243 +104 813+136 128 +£21 203 £40 170 +35 msec

The T, value of phosphorus compounds in the rabbit liver was calculated by fitting the signal intestities with
Tr of 200 msec and of 1000 msec to the formula: M, [1—exp(—Tr/T})]. The T; value of each peak shows

that y-ATP<g-ATP<a-ATP<Pi<PME<PDEL.

D
G
BC E F
A
+30 o -30
PPM
B 2 *'P-MR spectrum from a rabbit leg. Spec-

trum was obtained in 6 min 40 sec with
Tr of 1000 msec. The seven peaks were
assiged to the following. A: phosphomono-
ester, B: inorganic phosphate, C: phospho-
diester, D: phosphocreatine, E: y-ATP, F:
a-ATP, G: B-ATP.

7.

FF & D G CRICEK DR DO A <7 b
R 2R L, BEDANZ b ADoK — L
FFEE LS Ry, FEWRL P —27 25800
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3P-MR spectrum which was obtained with
the same pulse sequence as that in Fig. 1,
except that starting point of FID sampling
was 4.4 msec. A: phosphomonoester, B:
inorganic phosphate, C: phosphodiester,
D: y-ATP, E: o-ATP, F: g-ATP

2LV FHDONP 227 bADFK -2
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D7) v IrER1OEE L) 2 msec EHay
TRHBLTELRIEARZ MARTRT. A7 b
NDAR—IRELSEL, 1 ATP =
DDE—=71%, M10 aATP 234 5 &4 E{Ex
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3 3 Chemical shifts of phosphorus compounds in frog muscle, rat liver and mouse liver

PME Pi PDE Pcr y-ATP «-ATP PP/ B-ATP

dissected frog leg muscle 14.4 12. 4 10.7 7.5 5.1 0 — —8.4
by C.T. Burt et al® (SP)
isolated rat liver cells ? 13.8 ? 11.12 10.59 — 4.7 0 —0.5-1.0 —-8.38
by S.M. Cohen et al® (SP) (PO (GPE) (GPO)
perfused rat liver ? 13.6 ? 11.1 106 — 4.6 0 — —8.8
by J.M. Salhany® (SP) (PC) (external) (GPE) (GPC)
perfused mouse liver 14.2 12.6 — — 4.8 0 — —8.8
by A.C. McLaughlin® (SP & AMP)
in vivo rat liver 14.8~14.2 12.6 11.5~11.0 ? 5.2 0 — —8.6

(SP & AMP) (GPE & GPC)

by B. QuistorfT et al®

Chemical shifts of phosphorus compounds reported by the other workers are shown relative to a-ATP. PME:

phosphomonoester, Pi: inorganic phosphate, PDE: phosphodiester, PP’: PP’-diesterified pyrophosphate.
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