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P-31 MR spectroscopy of Excised Pig Liver

Chikashi Negishi

Department of Radiology, Saitama Medical School

Research code No. : 514

Key words : liver, P-31

MR spectroscopy, ATF, perfusion

This study used P-31 MR spectroscopy (P-31 MRS) to evaluate the viability of a pig liver
preserved with perfusate. Pig liver was excised and preseved in cooled Euro-Collins solution after
canulation of the portal vein and perfusion with the solution. P-31 MRS was performed on a 1.5
Tesla machine. P-31 MRS showed that the f-peak of ATP in the preserved pig liver diminished
within two hours. P-31 MRS of pig liver with perfusion of cooled and oxygenated Euro-Collins

solution revealed a significant increase in the 8-peak in the pig liver preserved 7 hr compared
with that preserved for a longer time. Assessing the g-peak of ATP by P-31 MRS with cooled
and oxygenated Euro-Collins solution is valuable to evaluate the viability of preserved pig liver.
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Table 1 Protocol for P-31 MR spectroscopy of preserved pig liver
(A) P-31 MRS of the liver for ten minutes at every hour, (8) P-31 MRS during perfusion

with cooled Euro-Coolins solution for thirty minutes.
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Fig. 1 P-31 MRS of preserved pig liver: (A) P-31 spectrum of the excised pig, liver and (B) chronclogical change
in the ratio of 8-ATP peak to Pi peak. Peaks represent : A=phosphomonoester (PME), B=inorganic phosphate (Pi),
C=phosphodiester (PDE), D=gamma peak of ATP, E=alpha peak of ATP, and F=heta peak of ATP
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Fig. 2 P-31 MR spectra of the pig liver during perfusion with cooled and oxygenated Euro-Collins
solution : (A) preserved at one hour, (B) at seven hours, (C) at nine hours, and (D) at fourteen hours.
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Fig. 3 The ratio of 8-ATP peak to Pi peak before and after perfusion with cooled

Euro-Collins solution : (A) preserved at
and (D) at fourteen hours.
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Fig. 4 Significant increase in the ratio of 8-ATP peak to Pi peak at seven-hour
preservation in comparison to the increase at longer preservation times
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Fig.5 The concentration of phosphorus metabolites in the preserved pig liver at
every hour. Adenosine triphophate (ATP), adenosine diphosphate (ADP) ,
adenosine monophosphate (AMP), and energy charge (EC). EC=(ATP+ADP)/

(AMP+Pi)
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