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Abstract
AIM: To investigate the correlation between the result of
L-[1-13C]phenylalanine breath test (PheBT) and the phe-
nylalanine hydroxylase(PAH)activity of the liver in rats.

METHODS: PheBT was performed in Prague-Dawley (SD)
rats with acute tetrachloride (CCl4) hepatitis (n = 10) and
control SD rats (n = 10). 20mg/kg body weight L-[1-13C]
phenylalanine (13C-phe) was administered via tail vein, and
breath samples were taken before administration and at
different time within 60 minutes after administration. 13CO2

abundance was measured with isotope ratio mass
spectrometer, and 13C excretion rate constant (PheBT-k)
was calculated. The PAH activity in the liver tissues was
determined by enzyme-coupled assay.

RESULTS: After the intravenous administration of 13C-phe,
13C excretion reached the peak in two minutes in most
acute hepatitis rats (8/10) and control rats (9/10). The time-
course of 13C excretion had two phases: fast phase and
slow phase. PheBT-k of CCl4 hepatitis rats was signifi-

cantly less than that of normal control rats [(2.45±0.25)×
10-2 /min vs (2.98±0.19)×10-2

 /min, P<0.01]. There was no
significant difference for 13C fast phase disposition con-
stant between the two groups [(9.46±3.27)×10-2 /min vs
(10.17±2.10)×10-2 /min, P>0.05]. However, the peak value of
13C excretion of acute hepatitis rats was significantly higher
than that of controls [(204.33±35.80)‰ vs (170.65±22.85)‰
(P<0.05 )]. The PAH activity of whole liver of hepatitis rats
was significantly lower than that of control rats (P<0.01).
PheBT-k was highly correlated to the PAH activity of the
whole liver (r = 0.92, P<0.01) in all rats.

CONCLUSION: It is strongly indicated that decreased
activity of PAH of the whole liver is the most direct reason
for decreased 13C excretion rate in acute CCl4 hepatitis
rats, and the PheBT-k can be used to quantify the degree
of liver injure.
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