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Effect of Intravenous Fructose Load on the P-31 MR
Spectrum of the Cirrhotic Liver
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Changes in metabolic state of the liver after intravenous fructose (250 mg/kg) load were evaluated
by P-31 MR spectroscopy. Study was performed in eight healthy volunteers and six patients with liver

cirrhosis.

In the spectra of the cirrhotic livers the fructose load caused no significant increase in PME peak,
which suggested that fructose metabolism of the cirrhotic livers had impediments before the fructose-
1-phosphate stage. Also shown in the spectra of the cirrhotic livers was the significant drop of Pi, PDE,
and ATP peaks. This might reflect the low concentration of Pi, PDE and ATP in the cirrhotic livers.
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Table 1 Laboratory data of patients
with liver cirrhosis (n=6)

Alb(g/dl) 2.940.4
T. Bilitmg/d ) 1.5+1.1
TTTXEU) 14.7+8.5
ZTT(KU) 19.6+7.8
ALP(U/D 223.3+79.1
GOTU/D 111.0£92.7
GPTU/D 143.0£127.0
ICG(15min.) (%) 51.9420.2
PT(s) 17.2+0.9
mean+S.D.

Fig. 1 MR image obtained with a surface coil
positioned over the anterior margin of the liver
shows the 2.5cm thick section for spectroscopy
by DRESS technique. The lateral dimension for
phosphorus spectroscopy is defined by the sensi-
tivity of the surface coil.
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Fig. 2 P-31 MR spectra (TR =1 second, number of acquisitions EN AJ=1256) obtained from the liver in a healthy
volunteer. Spectrum obtained 5 minutes after intravenous administration of fructose (250mg/kg) showed a
drastic increase in PME peak and a decrease in Pi peak. PDE peak and the three ATP peaks also declined. At
15 minutes after fructose load, Pi peak was greatly elevated. The three ATP peaks were still depressed. At 60
minutes, the preinfusion situation was almost restored.
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Fig. 3 P-31 MR spectra (TR=1 second, NA =256) obtained from the cirrhotic liver. The PME peak in the
control supectrum was elevated compared to the normal liver. At 5 minutes after administration of fructose
(250mg/kg), no significant increase in PME peak and a decrease in Pi peak was occurred. Change in intensity
of PDE peak and the three ATP peaks were less obvious. At 30 minutes after fructose load, Pi peak increased.
At 60 minutes all peaks almost returned to control values.
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Fig. 4 Time course of the effects of an intravenous fructose (250mg/kg) load on
normal and cirrhotic livers. (a) PME, (b) inorganic phosphate, (c) PDE, (d)
B-ATP. Control level =100, *p<0.05, **p<0.01 (Paired Student t test). T p<
0.05, I p<0.01 (Unpaired Student t test).
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