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Abstract

An enzyme-linked immunosorbent assay (ELISA) for the purpose of detecting the albumin
receptor on hepatitis B virus surface antigen (HBsAg) particles was developed. Patient sera
with moderate to high receptor values demonstrated significant correlations with serum DNA-
polymerase activity (p less than 0.005), but not with HBeAg titer. Within one year of the study
of 47 HBeAg-positive patients, only in the group of 12 patients with the moderately high values
and 9 with low values, did 2 (16.7%) and 6 cases (66.7%) sero-convert, respectively. These results
suggest that the albumin receptor might be a useful marker of HBsAg-positive patients.
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Abstract.  An enzyme-linked immunosorbent assay (ELISA) for the purpose of
detecting the albumin receptor on hepatitis B virus surface antigen (HBsAg) particles
was developed. Patient sera with moderate to high receptor values demonstrated
significant correlations with serum DNA-polymerase activity (p< 0.005), but not
with HBeAg titer. Within one year of the study of 47 HBeAg-positive patients, only
in the group of 12 patients with the moderately high values and 9 with low values,
did 2 (16.7 %) and 6 cases (66.7 %) sero-convert, respectively. These results suggest
that the albumin receptor might be a useful marker of HBsAg-positive patients.

Key words : albumin receptor, HBV, HBeAg, sero-conversion of HBeAg, chronic
active hepatitis.

Since the initial discovery by Matsuhashi and Hosokawa in 1972 (1), many
investigators have confirmed that sera from liver disease patients react with glu-
taraldehyde-treated polymerized human serum albumin (pHSA) (2-4). This reac-
tivity is observed more frequently in HBsAg-positive sera, being associated pre-
dominantly with HBeAg (2, 3). It also correlates with the prognosis of acute
hepatitis type B (4), and increased vertical transmission of hepatitis B virus (HBV)
(3). Inthe present study, a sensitive enzyme-linked immunosorbent assay (ELISA)
for the detection of the albumin receptor on HBsAg particles (5) was developed.

Serum samples were obtained from 20 healthy persons, 65 asymptomatic HBV
carriers and 79 HBsAg-positive and 30 HBsAg-negative patients with chronic active
liver disease (CALD). Of these latter 109, 8 were histologically diagnosed as
chronic persistent hepatitis (CPH) type B, 35 as chronic active hepatitis (CAH)
type B, 30 patients as CAH type non-A-non-B, and 36 patients as liver cirrhosis
type B. Patients with HBsAg-positive sera were divided into 3 groups : a) HBeAg-
positive, b) anti-HBe-positive, and c) neithers. HBeAg-positive patients were
followed for 12 to 24 months. HBsAg, anti-HBs, HBeAg, and anti-HBe were
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detected by standard RIA methods (Abbot Laboratories, U.S.A.). Serum DNA-
polymerase activity was measured by the method of Kaplan et al (6). PHSA
was preparated according to Lenkei and Ghetie (7). Horseradish peroxidase
(HRP)-labelling of pHSA and ELISA, for quantitation of pHSA-binding activity
(pHSA-BA), was accomplished by a previously reported method (5). Anti-HBs-
coated microplates were prepared according to the method of Wolters et al. (8),
and a quantitative assay for the detection of pHSA-BA (5) was developed. Re-
cognized pHSA-BA was represented by an optical density (OD) ratio, and calculat-
ed as follows :

OD of test sample-OD of blank II

Value (OD ratio) =
OD of blank I-OD of blank II

Blank I was the average OD of 10 healthy controls, and blank II that of back-
ground.

The mean pHSA-BA values of HBeAg-positive group (group a) was 104.3
+ 18.5 in asymptomatic carrier, 105.0 + 7.1 in CPH patients, 97.8 + 17.5 in CAH,
and 86.5 + 18.5 in liver cirrhosis (no significant differences). In anti-HBe-positive
(group b) or HBeAg- and anti-HBe-negative (group c) groups, the pHSA-BA mean

y = 0.53

p<0,005

50 |-

pHSA-BA value ( OD ratio )
®

1 1 1
400 80U 1,200 (c.p.m.)
DNA-polymerase activity

Fig. 1. The activities of DNA-polymerase in 22 HBeAg-positive (e) and 3 both HBeAg- and
anti-HBe-negative (0) patients with high or moderately high pHSA-BA value (more over 50 oD
ratio).
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Albumin Receptor and HBeAg Sero-Conversion 91
Tasie 1. ALBUMIN RECEPTOR ACTIVITIES AND SERO-CHANGES OF HBEAG IN HBEAG-POSITIVE PATIENTS
with CALD®.
No. of patients with sero-changes
pHSA-BA No. of CALD of HBCAg after 1 year
values(OD ratio) patients No. to both HBeA.
i _ . . g-
No. to anti-HBe-positive and anti-HBe- negative
More over 90 26 0 0
90-50 12 2 (16.7) 2 (16.7)®
Under 50 9 6 (66.7) 1(11.1)

@ CALD : chronic active liver diseases. ° Numbers in parentheses indicate percentage.

values in each disease were significantly lower than in the HBeAg-positive groups.
The serum samples with moderate to high pHSA-BA values (ratio over 50) from
22 HBeAg-positive and 3 HBeAg- and anti-HBe-negative CAH patients, were
correlated significantly DN A-polymerase activity (p< 0.005) (Fig. 1). Sero-changes
with one year in 47 HBeAg-positive patients with CALD (27 with CAH and 20
with liver cirrhosis) are shown in Table 1. Twenty-six patients with high pHSA-BA
ratios (over 90) did not sero-convert, but 4 of 12 patients with moderately high
values (50-90) did, 2 cases to anti-HBe-positively and 2 to HBeAg- and anti-HBe-
negative. In patients with low pHSA-BA values (under 50), 7 of 9 converted,
6 cases to anti-HBe-positively, and 1 to HBeAg-and anti-HBe-negative. All 8
patients who converted to anti-HBe-positive patients presented good clinical pro-
gress, but the 3 patients with HBeAg- and anti-HBe-negative result did not improve
with clinical findings of slight liver injury persisting.

These results suggest that the HBV receptor for polymerized human serum
albumin (pHSA) might be a useful marker of HBeAg- positivity in patients with
chronic active liver diseases.
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