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Fig. 2 A block diagram of double resonance NMR system based on SMIS console.
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Fig. 5 1D CS! of 'H-detected '>C for a phantom consisting with lactate and acetone containing naturally
abundant "°C (ca. 1%). 1H MR image of the phantom showing the location of the bottles containing the
~.. organic solution.

Fig. 6 2D CS! of "H-detected "°C for the same phantom used for 1D CSI (Fig. 5), which is shown in this .

figure again. Two constituents are well isolated with the "°C image detected with 'H NMR.
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Fig. 7. Serial IH NMR s?ectra of the rat brain before and after
the injection of 1-{Ycj-glucose. The Be frequencies were
alternatively set onto the resonance of 1—[‘3C]—glucose and the mean .
frequency of 2-[13C]-Glx and 4-[!%C]-Glx. Therefore a spectrum in
each series was taken in 4.5 min every 9 min.
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Fig. 8. The time course of the incorporation of 3¢ into 1-C of
glucose (circle) and 3-/4-Cs of glutamine and/oxr glutamate (square)
in rat brain.
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Fig. 9 . Representative serial in vivo >'P NMR spectra and 'H-detected °C

NMR spectra with GE-HMQC of the liver of a rat in the 10-min ischemia
group. *'P spectra.during ischemia and after reperfusion are shown in the
left and middle column, respectively. 'H-detected *C NMR spectra after

reperfusion (and C glucose infusion) are shown in the right column.
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Fig. 11 Glucose signals detected by 'H-
detected *C NMR (A) and blood sugar
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levels (B). The glucose signals are .

expressed as.the ratio to the methylene
carbon signal in the fatty acyl chain:
(®) control (without ischemia); (4 ) 10-
min ischemia; and (&) 30-min ischemia
groups. Values are mean + S.E. * In
blood sugar levels at 20 min and 40 min,
a significant difference was observed
between the control and 10-min ischemia
groups.
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Fig.10 Serial changes in B-ATP peak
areas by in vivo *'P NMR. The time of
reperfusion is expressed as O min. Peak
areas are shown with the ratio to the
corresponding first spectrum:

(®) control (without ischemia); (&) 10-
min ischemia; and (&) 30-min ischemia
groups. Values shown are mean £ S.E.
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Fig. 12 Representative in vitro "C NMR
spectra in the control (A) and 30-min
ischemia (B) groups. Peaks were
assigned as glycogen C-1 (a); glucose C-
18 (b); glucose C-loo (c); 14-
dioxane(reference) (d); lactate C-3 (e);
and alanine C-3 (f).
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Fig.13 Signal intensities of the metabolites measured by in vitro >C NMR
in each of the three experimental groups. Glucose C-laB, alanine C-3,
lactate C-3, glutamate/glutamine C-2,3,4, glycogen C-1 signals in the
control (open bar), 10-min ischemia (hatched bar) and 30-min ischemia
(close bar) groups. The intensities are arbitrary, but standardized for each
substance with wet weight of the liver and the signal of dioxane. Values are
mean * S.E. * Significant differences among the three groups were detected |
for glucose, alanine, lactate and glycogen by Kruskal-Wallis test. For these
metabolites, Dunn’s multiple comiparison revealed significant differences
between the control and 30-min ischemia groups.
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Fig.15 Representative serial in vivo '*C NMR spectra of rat liver with 1-'*C
glucose infusion. Glycogen Cl1 (a); glucose C-18 (b); Cla. (c).
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" 'Fig.'16" Representative in vivo *C NMR spectra of rat liver with 3-">C
- alanine infusion. Glycogen C1 (a); glucose Cl (b); C2-5 (c); C6 (d);
Glu/Gln C2 (e); C3 (f); Ala C3 (g).
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Fig. 17 Relative B-ATP peak area in the 3

experimental groups. Values are mean £ S.D.

* Significantly different between groups A and
C by Kruskal-Wallis and Dunn’s test.
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Fig. 18 In vivo PC NMR signals of alanine C3 (A), Glw/Gln C2,3 (B),
glucose C1-6 (C) and glycogen Cl (D). Values are mean + S.D. *

Significantly different between group A and C by Kruskal-Wallis and

- Dunn’ s test.
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Photo #1. Gradient shim control unit in an analog mode. This unit is important to exploit the existing SIGNA
gradient system in an analog mode. Since the gradient amplifiers are operative in a digital mode in SIGNA
system, the shim gradients are taken by the amplifiers by analog signals. When the gradient pulses are

supplied with analog signals, then the shim gradients should be supplled through the same ports that the
gradient pulses are supplied by the SMIS system.



Photo #2. Photo #3.

Photo #2. A circular *C surface coil with 'H figure 8 decoupler coil.

Photo #3. A coil set for the inverse detection of *C NMR with "H NMR intensity.
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Photo #4. The whole SMIS new console along with SIGNA operator console. A: PC-based SMIS console; B:
Monitor; C: Power amplifiers; D: SIGNA operator Console (hidden); E: SUN workstation operating OMEGA

software.
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