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Summary. — The reported discrepancies between detection of
the circulating immune complexes (CIC) by complement acti-
vation markers and by polyethylene glycol (PEG) turbidity
tests suggested the possibility that PEG turbidity in hepatitis B
is formed not only by HBsAg — immunoglobulin CIC but also
by complexes formed on interaction of HBsAg with polymerized
albumin. This hypothesis is supported by a correlation of HBsAg
with the presence of albumin in the turbidities isolated from
HBsAg positive and negative sera by the same procedure by
which CIC had been detected. The existence of several sources
of PEG turbidity specific for hepatitis B, e. g. HBeAg/anti-HBe;
albumin/HBsAg; and others, makes these methods most ap-
propriate for screening blood donors and testing for residual
abnormalities in sera from apparently normal people.

Key words: hepatitis B; HBsAg-albumin binding sites; circulating
immune complexes; polyethylene glycol turbidity test

Introduction

The circulating immune complexes (CIC) are abnormal serum components,
products of the elimination of an undesired antigen by the antibody defense,
If CIC molecules are sufficiently small, mostly due to antigen excess, they
are not precipitated and remain in the circulation. The role of the complement
system in the solubilization of CIC has been acknowledged (Miller and
Nussenzweig, 1975). CIC may be detected in many ways — see Nydegger
and Kazatchkin (1979) for review. Some tests are based on changes in con-
figuration of the immunoglobulin component of CIC by which its domains,
able to activate the complement system or the cellular receptors, become
accessible. Another principle uses the precipitability of the CIC molecules by
polyethylene glycol 6000 (PEG). At a 3.5%, PEG concentration, less than
5% of free native IgG and IgA, and less than 89, of IgM precipitate, as
compared with the precipitation of 809, of aggregated IgG or artificially
formed complexes (Creighton et al.. 1973). Free HBsAg remains in the super-
natant (Carella ef al., 1977). Albumin remains in the supernatant of 13%,
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PEG (Curling, 1980, p. 79). No albumin was detected by immunoelectro-
phoresis in HBsAg-CIC prepared by cryoprecipitation (Beutner et al., 1978).

Detection of CIC in hepatitis B by different methods revealed some
discrepancies. Carella et al. (1977) found a higher CIC incidence in HBsAg
carriers, in haemodialysis subjects, in acute viral hepatitis, and in chronic
aggressive hepatitis by the PEG test than by the Clq binding test. In our
population of asymptomatic HBsAg carriers, tested by the Pegikem test
(Haskova et al., 1977), the incidence was still higher (28.1%,) (Pintera, 1980,
1981a), and the prevalence of HBsAg among the CIC carriers amounted to
61.9%,. The Pegikem test revealed 0.989%, CIC carriers among normal blood
donors (Pintera, 1981a). Anh-Tuan and Novék (1980) examined the an-
ticomplementarity in the specific HBsAg-CIC, detected by the PEG test,
and found very little correlation, i. e. C3 component concentration was
normal or elevated in 889, of these PEG-detected HBsAg-CIC.

Binding sites for polymerized human albumin were discovered on some
HBsAg particles, particularly on those in which HBeAg was also incorporated
(Imai ef al., 1979). The bond between these two substances is immuno-
chemically specific and correspondingly strong (O’Neill, 1979). There is
little information available about the product of the reaction between HBsAg
particle with a relative molecular weight of about 105 (Dreesman et al.,
1975) and an unknown number of molecules of the polymerized human
albumin, which is an abnormal product appearing in some patients with
chronic active hepatitis and cirrhosis. The polymerized albumin is absent
in a 19, fresh albumin solution but appears in it after 21 days of storage
at 4° C or after 4 days at room temperature (Lenkei et al., 1974).

All these facts led us to assume that the CIC values determined by PEG
tests in hepatitis B do not include only the actual immune complexes but
also the products of the reaction between HBsAg and the polymerized human
albumin. To test this hypothesis, we isolated the CIC by a procedure (Pintera,
1980, 1981b) equivalent to the Pegikem test and examined them for the
presence of albumin in relation to HBsAg.

Materials and Methods

Isolation of CIC: 0.60 ml of serum diluted 1 : 3 with 0.1 mol/l borate buffer, pH 8.4 was
added to 5.45 ml of a 4.17% PEG 6000 solution in the same buffer. The precipitate formed after
1 hr incubation at room temperature was spun off at 6000 X g for 10 min, the supernatant discarded
and the sediment resuspended in 5 ml of the PEG solution. After centrifugation, the precipitated
sediment was redissolved in 0.2 ml of borate buffer, corresponding to the starting volume of
undiluted serum.

Screening procedure: 0.10 ml portions of serum diluted 1 : 3 with borate buffer were added to
0.91 ml borate buffer (blank) and to 0.91 ml of a 4.179, PEG 6000 solution in the same buffer.
The absorbances of both mixtures were measured after 1 hr incubation at room temperature by
an Eppendorf photometer at 436 nm and the differences between the PEG-precipitated material
and the blank readings calculated. The numerical values for CIC were expressed (Haskov4 et al.,
1977) as absorbance units multiplied by 1000. As various PEG batches affect the turbidity
differently, a CIC index has been introduced (Pintera, 1981a). This index represents the ratio
of the test serum absorbance units to the value of the mean + 2 standard deviations determined
for a normal population by the same PEG batch. CIC was thus considered as definitely proved
if the index amounted to = 1.
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Table 1. Albumin reaetivity in CIC, isolated from sera of HBsAg carriers and anti-HBs plasma

donors
Serum Isolated CIC

Source HBsAG Anti-HBs CIC HBsAg Albumin

Ausria IT RIA index Ausria IT positivity

ratio units ratio by CIEP
1 HBsAg 1079 130.0 — 1.5 7.9 +
2 HBsAg 1038 120.8 - 0.5 6.2 B
3 HBsAg 1073 114.2 — 0.3 85.6 +
4 HBsAg 1187 104.3 - 0.7 10.9 -
5 HBsAg 1188 95.1 — 0.9 3.2 -
6 HBsAg 1067 88.3 — 0.4 15.9 +
7 HBsAg 1143 77.0 — 1.1 3.6 -
8 HBsAg 1119 3.4 — 1.5 5.2 +
9 Anti-HBs 46 1.3 412 1.5 2.0 -
10 Anti-HBs 22 1.2 512 1.4 1.5 -
11 Anti-HBs 33 1.0 512 1.4 0.8 -
12 Anti-HBs 31 1.0 512 1.6 1.5 -
13 Anti-HBs 14 1.0 512 1.2 1.5 —
14 Anti-HBs 16 0.9 292 1.4 1.5 -

HBsAg was detected by Ausria II-125 Radioimmunoassay (Abbott). The Ausria II ratio
significantly indicates presence of HBsAg if = 2.1 and its absence if < 1.5.

The titre of anti-HBs was determined by Dr. J. Novédk, Ing. M. Kselikova and J. Urbéankové
in the Institute of Haematology and Blood Transfusion, Prague; the limit for the purpose of
HBIg production was 135 RIA units.

Albumin was assayed by counterimmunoelectrophoresis (CIEP) (Pintera et al., 1974) with
RAHu ALB SEVAC in the antibody well; Coomassie Brilliant Blue was used for staining.

Results

The results presented in Table 1 showed that the CIC isolated from the
HBsAg-containing sera reacted positively in Ausria II. CIEP performed
with a monovalent anti-human albumin antibody (RAHu ALB SEVAC)
detected strongly reacting albumin determinants in all those CIC in which
also HBsAg was proved, notwithstanding the fact that in some sera the pre-
sence of CIC was not unambiguously demonstrated. No albumin reactivity
appeared in the Ausria II-negative CICs, isolated from anti-HBs positive
sera lacking HBsAg. A slight albumin reactivity in one sample corresponded
with a borderline Ausria II ratio, suggesting a possible simultaneous presence
of HBsAg and anti-HBs. Albumin was thus correlated with HBsAg in the
turbidity of the Pegikem test.

Discussion

The association of albumin with HBsAg in the CIC isolated by PEG
supports the opinion that the turbidity in PEG assays for CIC is formed not
only by immunoglobulin-containing CIC but also by the macromolecular
complexes of HBsAg with human albumin.



ALBUMIN IN HBsAg IMMUNE COMPLEXES 89

The detection of CIC by PEG tests in hepatitis B is thus less specific for
actual immunoglobulin-containing CIC but, at the same time, it has an
increased importance for detection of states associated with the presence
of HBsAg. The albumin-binding sites on HBsAg are known to be associated
with a higher infectivity of the biological materials more than is HBeAg
detection itself (Stevens et al., 1978), and radioimmunoassay has been deve-
loped for their determination (O’Neill, 1979).

The Pegikem test, with which we had very good experiences in detecting
HBsAg carriers among blood donors (Pintera, 198la), offers no specific
proof of either the actual HBsAg-Ig CIC or of the HBsAg-albumin complex.
Both these kinds of molecules are able to participate in its positivity. There
are further macromolecules, appearing almost exclusively in hepatitis B,
which, due to its complex immunopathogenesis and metabolic deviations,
can very likely participate in the Pegikem test positivity, e. g. HBeAg-CIC
(Takahashi et al., 1979), CIC of polymerized albumin with anti-albumin
antibody (Lenkei ef al., 1974), CIC of Dane particles with anti-DP (Alberti
et al., 1978), perhaps also the polymerized albumin itself, CIC of anti-HBbrno
antibody (Pintera and Kraé¢mar, 1981) which is alternatively presumed to be
antibody to endogenous enterobacteria antigen, anti-EnEAg, playing an
important role in chronic hepatitis and in the immune complex diseases,
associated with hepatitis (Brzosko et al., 1981). Some of these complexes
can be visualised by electron microscopy, others can explain the cases of CIC
without electron microscopic demonstration of Dane particles (Jelinkova
et al., 1981). Plurality of the Pegikem-detected CIC sources in hepatitis B has
been demonstrated also by long-term studies on CIC dynamics in acute
hepatitis patients (Pintera et al., 1981).

All these facts make the Pegikem test perhaps less specific for CIC but
more apt to detect the HBsAg cariership and/or states affected by hepatitis
B. This fact is important not only for blood donors screening but also for
recognising more intimately the residual abnormalities in apparently normal
people.
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