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Abstract
Introduction: Patients with liver disease show abnormalities in the plasma
amino-acid profile. In order to investigate and further advance in the study of
protein and amino acid metabolism in liver cirrhosis we studied the amino acid
differences between hepatic vein and peripheral blood.

Methods: We studied 13 male adult patients with biopsy proven liver cirrhosis
and endoscopic evidence of portal hypertension. Patients were fasted for at least
6 hours before the study. Hepatic vein samples were obtained from a catheter
placed in the hepatic vein and peripheral blood samples were obtained from the
femoral vein.
Results: We observed that in most cases there was a lower concentration of the
individual amino acids in the hepatic vein compared to those in the peripheral
vein but they were not significant except in the case of alanine.

Conclusion: We confirmed the characteristic pattern of increased concentration
of the aromatic amino-acids (AAA) and decreased concentration of branchedchain amino acids (BCAA). The general trend towards lesser concentration of
amino acids in the hepatic vein compared to peripheral vein observed in this
study probably reflects the combined effect of amino acid exchange across the
whole splanchnic bed. The higher alanine concentration in peripheral blood, in
this case representing blood coming from muscles, seems to be the result of the
glucose-alanine cycle.
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Introduction

Methods

The liver plays a key role in the metabolism of amino acids as
it removes releases and incorporates them into different proteins
and compounds. Patients with liver disease show abnormalities
in the plasma amino-acid profile [1-3]. In advanced liver disease
there is usually an increased concentration of the aromatic
amino-acids (AAA) tyrosine, phenylalanine and tryptophan, and
decreased concentration of branched-chain amino acids (BCAA)
leucine, isoleucine and valine in plasma [4-12]. The methods
used to investigate amino acid metabolism have varied widely
i.e. basal measurements, protein challenge tests, fasting and postabsorptive period, samples obtained from peripheral or arterial
blood to mention a few [3,10].

Study subjects

A different approach in the study of amino acid metabolism
is the measurement of amino acid concentrations in the liver
(hepatic vein) and compares it with that from peripheral blood.
Nevertheless, there is not much information about the hepatic
vein-peripheral venous differences in plasma amino acids in
cirrhotic patients [13]. That information may yield important
information about protein and amino acid metabolism in patients
with liver cirrhosis. In this study we investigated the hepatic
vein-peripheral venous blood differences in plasma amino acid
concentrations using the method of direct sampling of the hepatic
vein simultaneously with a peripheral vein.
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We studied male adult patients with biopsy proven liver
cirrhosis and endoscopic evidence of portal hypertension i.e.
oesophageal varices. Most of them had history of gastrointestinal
bleeding. The severity of liver disease varied. The patients were
being studied in a protocol to investigate haemodynamic changes
in the portal system in cirrhosis. The protocol was approved by
the Ethics committee of the Royal Free Hospital and all patients
gave written, informed consent to participate in the study.

Procedures

Patients were fasted for at least 6 hours before the study.
Blood samples were obtained at basal conditions. Hepatic vein
samples were obtained from a catheter placed in the hepatic vein
and peripheral blood samples were obtained from the femoral
vein. In more detail the right femoral vein was cannulated using
an 8F introducer sheath. A 7F balloon tipped catheter (Cordins
SA, Miami, USA) was introduced into the hepatic vein under
fluoroscopic control [14]. The position of the catheter and the
adequacy of wedging were checked by injecting intravenous
contrast into the hepatic vein with the balloon inflated. Blood
samples from the two sites were obtained at more or less the
same time with a maximum 1 minute difference between them.
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Blood samples were prepared for amino acid analysis as described
previously [4].

Results

In most cases there was a lower concentration of the individual
amino acids in the hepatic vein compared to those in the
peripheral vein (Figure 1) but they were not significant except in
the case of alanine.
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muscle releases amino acids which are carried to the liver for
gluconeogenesis [21]. In a normal subject in the postabsorptive
state, there is a net release of amino acids from muscle, the output
of alanine and glutamine exceeding that of all other amino acids.
The amount of alanine and glutamine taken up by the liver, upper
intestine, pancreas and spleen (splanchninc bed) appeared to
correspond fairly closely to the amounts released by muscle [13].
The higher alanine concentration in peripheral blood, in this case
representing blood coming from muscles, seems to be the result
of the glucose-alanine cycle. There were smaller increases in the
levels of tyrosine and phenylalanine in peripheral blood.

Limitations

Figure 1: Plasma amino acids in the hepatic vein compared to femoral
vein.

Discussion

Plasma amino acids in the postabsorptive state reflect the
balance between release by extrahepatic tissue, primarily from
muscle, and uptake by the liver [15]. Following protein digestion
after a meal BCAA are transferred from the gut through the liver to
peripheral tissues; the other amino acids including the aromatic
amino acids (AAA) and methionine are retained to a greater extent
by the splanchnic area particularly by the liver [12,16,17]. BCAA
are metabolized in extrahepatic tissues i.e. skeletal muscle [18].
A characteristic pattern of plasma amino acids has been
described in cirrhotic subjects [4-9,19,20] and metabolic and
biochemical differences have been shown between stable
and unstable cirrhotics [4]. In this study we observed the
characteristic pattern of increased concentration of the aromatic
amino-acids (AAA) tyrosine, phenylalanine and tryptophan,
and decreased concentration of branched-chain amino acids
(BCAA) leucine, isoleucine and valine [4-12]. We have previously
reported differences between different stages of liver disease and
small or no significant differences between patients with stable
liver disease and normal subjects [4]. The general trend towards
lesser concentration of amino acids in the hepatic vein compared
to peripheral vein observed in this study probably reflects
the combined effect of amino acid exchange across the whole
splanchnic bed. The peripheral blood amino acid concentration
was very similar to what we have previously reported [20].
In this study, however, we observed a higher concentration
of peripheral blood alanine compared to that in the hepatic
vein which is probably the result of the “glucose-alanine cycle”.
Muscle provides precursors for hepatic glucose synthesis by
releasing gluconeogenic amino acids particularly during fasting.
Insulin inhibits muscle protein breakdown and the release
of amino acids. As insulin levels decrease in fasting, skeletal

In this study it was not possible to measure uptake and release
rates because we did not measure blood flows nor did we measure
other important metabolites because the patients were being
assessed haemodinamically in order to decide which therapeutic
modality was best to control chronic recurrent variceal bleeding
(e.g. endoscopic, pharmacologic or surgery). Future studies
should include blood flow measurements or use of tracers to solve
that problem. Another possibility would be to administer food
or formulae to investigate changes in the pattern of amino acid
profile across the splanchnic bed.
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