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Letter to the Editor
Serum and urinary fucose concentrations in

Hepatitis B-related cirrhosis and acute liver

diseases
To the Editor:
Liver plays an important role in the synthesis and

secretion of glycoproteins into circulation and the

composition of sugar components is likely to be

altered in pathological conditions of the liver due to

altered activity of glycosyl transferases and glycosi-

dases [1,2]. L-Fucose is present in the non-reducing

end of the sugar chain of glycoconjugates and it is

also an important constituent of blood group specific

antigen [3]. The concentration of serum glycoproteins

and their component sugars such as sialic acid, fucose

and hexoses is altered significantly in different clinical

situations such as cancer, hepatic and lung fibrosis

[4,5] and is due to altered glycosylation, especially

fucosylation of secretory proteins. Fucose concentra-

tions have been shown to be increased in the serum of

childhood cirrhosis and in urine of alcohol-related

cirrhosis [6,7]. These studies suggest that L-fucose

concentrations are altered in conditions of tissue over

growth and fibrosis. Hepatitis B and alcohol are

common causes of chronic liver disease in India [8]

and fucose metabolism in hepatitis B-related cirrhosis

and in acute liver disease has not been previously

studied.

Blood and random urine were obtained from three

different groups of patients with liver diseases and

from controls. The control group consists of 31

healthy volunteers. There were 25 with hepatitis B-

related cirrhosis, 30 with acute liver disease, and 28

with alcohol-related cirrhosis. The Child’s score in

patients with hepatitis B-related cirrhosis was A= 3,

B = 8, C = 14 and alcohol-related cirrhosis was A= 1,

B = 4, C = 23. The diagnosis of cirrhosis was con-
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firmed by biochemical tests, ultrasonography of the

abdomen and endoscopic examination. Acute liver

diseases group comprised of acute hepatitis-B (17),

acute hepatitis-A (9), acute hepatitis non-A–E (3) and

acute fatty liver of pregnancy (1). The Institutional

Research Committee approved this study and in-

formed consent was obtained from patients. Serum

free and protein-bound fucose, and urinary fucose

concentrations were measured as described previously

[3,9]. Statistical analysis was performed using stu-

dent’s t test. Pearson’s correlation coefficient analysis

was used in this study. Standard calculations were

performed using SPSS software (ver. 9.0).

Colorimetric estimation of L-fucose used in this

study for both serum and urine had a recovery of 90–

100% of the externally added fucose even at a low

concentration of 5 nmol. Urinary fucose concentra-

tions were significantly increased in all three groups

of liver diseases as compared to the control group

(control vs. acute liver disease, hepatitis B-related

cirrhosis and alcoholic liver disease were 0.31F0.08

vs. 0.63F0.28, 1.01F 0.46 and 0.94F 0.44, respec-

tively, p< 0.0001) (Fig. 1a). Urinary fucose concen-

trations in patients with hepatitis B-related cirrhosis

and alcohol-related cirrhosis were significantly in-

creased compared to patients with acute liver disease.

Serum free and protein-bound fucose concentrations

were also increased in the three groups of patients

with liver diseases vs. controls [free fucose in control

vs. acute liver disease, hepatitis B-related disease and

alcoholic liver disease were 0.45F 0.17 vs. 0.57F
0.16, 1.04F 0.46 and 1.14F 0.44, respectively,

p < 0.0001] (Fig. 1b). Serum protein-bound fucose

was significantly increased in hepatitis-B-related and

alcohol-related cirrhosis as compared to acute liver

disease [protein-bound fucose in control vs. acute

liver disease and hepatitis B-related disease and alco-

holic liver disease were 1.23F 0.23 vs. 1.32F 0.38,

1.73F0.33, 1.67F 0.36, respectively p < 0.0001)
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(Fig. 1c). Pearson’s correlation of urinary L-fucose

concentration, serum protein-bound fucose and free

fucose concentrations with concomitant serum albu-

min and prothrombin time prolongation (time differ-

ence in sec of control and patient sample) showed no

correlation in patients with hepatitis-B or alcohol-

related cirrhosis (data not shown). The serum pro-

tein-bound and free fucose concentrations in hepatitis

B-related cirrhosis with Child’s Score showed a weak

correlation of 0.35 and 0.352, respectively ( p < 0.05).

There was no correlation between the Child’s score

and fucose concentrations in alcohol-related cirrhosis.

There are many possible reasons for this increase in

fucose in serum and urine. Fucose may arise from the

degradation of fucosylated proteins and further action

by fucosidases [2]. Increase in fucosidase activity has

been shown in certain pathological conditions of liver.

a-L-Fucosidase, a lysosomal enzyme, acts on fucose-

containing glycoconjugates, which are increased in

liver cirrhosis [2,10]. In addition, increased fucosyla-

tion of proteins has been shown in tissues in certain

pathological conditions including liver disease, which

may be due to increased fucosyl transferase activity

[3]. Increased serum free fucose might result in in-

creased excretion in the urine as we have seen in-

creased urinary fucose in patients with liver cirrhosis.

The results suggest that fucose concentration in

serum and urine is significantly increased in hepatitis

B-related cirrhosis. The increase of fucose in serum

and urine is greater in chronic liver disease as com-

pared to acute liver disease. The simple technique and

low cost are advantages of fucose estimation and

further studies to explore the diagnostic utility of

fucose concentrations in liver diseases are required.
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Fig. 1. Fucose concentrations in controls and patients with acute

liver disease, hepatitis-B-related cirrhosis and alcohol-related

cirrhosis. (a) Urinary L-fucose. (b) Serum protein-bound fucose.

(c) Serum free L-fucose concentrations.
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