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Detection of hepatitis B antigen by radioelectrocomplexing

M. J. SIMONS1

Abstract

The reaction that occurs on direct radioelectro-
complexing (REC) between hepatitis B antibody
(HB Ab) and 125I-labelled HB Ag can be inhibited
by unlabelled HB Ag. Inhibition of REC provides a
rapid, sensitive method for the detection ofHB Ag.

Materials and methods
Antigens: " purified " preparations with no serum

contaminants detectable by immunodiffusion or
immunoelectrophoresis were used as unlabelled HB
Ag. Some " purified " preparations of known antigen
subtype were obtained as '251-labelled HB Ag.

Reagent HB Ab: pooled sera from human beings
having undergone multiple transfusions.

Test sera: (1) reference hepatitis B antigen (HB
Ag), panel No. 2; (2) 63 sera from asymptomatic
blood donors, containing high titres of HB Ag
detectable by counter-immunoelectrophoresis (CIE).

Methods: 5 ul of the samples to be tested were
pipetted into the cathode-end (" antigen ") well of
a prepared slide 2 and 5 pl of reagent HB Ab solu-
tion, at a dilution sufficient to bind most labelled
HB Ag, were delivered into the anode-end (" anti-
body ") well of the slide. Counter-directional move-
ment was initiated by a short period of electro-
phoresis (10-15 min); 125I-labelled HB Ag was then
delivered into the " antigen " well and electropho-
resis was resumed for a further 90 min. The agar
was cut and counted as for HB Ab detection.

Absorption studies: aliquots of sera positive for
HB Ag were incubated at 37°C for 2 h and kept at
4°C for 16 h with equal volumes of anti-immuno-
globulin antiserum and with antisera to immuno-
globulin heavy chains of the gamma, mu, alpha,
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' The preparation of the slides is described in the com-
panion paper by the same author, published in Bull. Wld
Hith Org., 48, 499-501, 1973.

delta, and epsilon types. Precipitates were removed
by centrifugation and the supernatants were tested.

Results and discussion
When the antigen well was prefilled with " puri-

fied " HB Ag the distribution pattern of labelled
HB Ag reverted to that shown when 1251-labelled
HB Ag migrated in the absence of reagent HB Ab
in the antibody well. This effect was dependent
upon the concentration of the purified HB Ag and
could be quantified by calculating a ratio, termed the
inhibition REC index (see Table 1), which was
derived from the percentage distribution of 1251-
labelled HB Ag in the three zones. Different " puri-
fied " HB Ag preparations were examined in this
way and some were found to contain detectable
HB Ag at dilutions of at least 2-12.
Table 1 analyses 26 reference panel sera that have

been examined by REC and by three other tech-
niques. The mean value for the inhibition REC
index ± 1 SD was calculated for the 12 sera desig-
nated as nonreactive by RIA. Inhibition REC index
values less than 1 SD below the mean were inter-
preted as positive for HB Ag. All sera positive by
RIA were also scored as positive by REC, as was
one of the nonreactive sera. Thus the use of REC
resulted in a detection sensitivity for HB Ag similar
to, if not greater than, RIA, CF, and CIE. Further-
more, the apparent gradation of inhibition REC
index values among sera stated to be nonreactive
suggests that this procedure may allow the detection
of HB Ag, which is not measured by the other three
techniques.

Preliminary examination of 63 high-titre HB-Ag-
positive sera from asymptomatic blood donors
revealed that only 5 were associated with a distri-
bution pattern of 125I-labelled HB Ag consistent
with the presence of HB Ag alone. The remaining
58, as well as showing evidence of HB Ag, also
contained components that caused the initial rapid
migration of a portion of the labelled HB Ag into
the antigen well zone. This effect was also seen when
a test sample contained only HB Ab. Based on the
possibility that the serum component was immuno-
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Table 1. Comparison of radioelectrocomplexing with counter-immunoelectrophoresis,
complement fixation, and radioimmunoassay for the detection of HB Ag in reference
panel No. 2

REC
Panel Inhibition Interpre- CIE e Stated reactivity
serum AbWZ a IWZ b AgWZ c REC tation RIANo %) (% (% indexd CFtRIA

212 12 17

233 10 27

216 9 31

203 16 25

215 14 28

227 15 29

211 18 25

230 13 33

247 22 24

242 23 24

240 17 35

241 25 31

mean 16 ± 4.9 27 ± 4.7

204 16 48

261 18 45

249 26 36

243 20 44

220 57 30

219 49 32

222 61 20

210 63 29

214 52 32

205 49 34

254 48 30

235 49 28

223 71 19

251 68 21

71 0.348 - - - -

63-' 233 - - - -

60

59

58

56

57

54

54

53

48

44

0.215 _

0.148 -

0.148 -

0.129 -

0.127 -

0.126 -

0.102 -

0.096 -

0.081 -

0.057 +

56 ± 6.6 0.151 ± 0.080

36

37

38

36

13

13

19

8

16

17

22

27

10

11

0.047

0.046

0.041

0.041

0.008

0.008

0.016

0.004

0.010

0.010

0.015

0.020

0.007

0.008

I_ 4 +

1:4 +

+ 1:4 +

+ 1:16 +

+ 1:16 +

+ 1:64 +

+ 1:128 +

+ 1:256 +

+ 1:256 +

+ 1:512 +

+ 1:512 +
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a Antibody well zone. d Inhibition REC index -
x
A where x - % AWZ

%AbWZ %IlWZ I

b Interwell zone. e Tested in this laboratory.
c Antigen well zone.
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globulin with a specificity directed against HB Ag,
experiments were conducted to determine the size,
heat sensitivity, and reactivity of the component to
anti-immunoglobulin sera. The results showed that
the component was a macromolecule whose activity
was diminished by heating at 56°C for 30 min.
Absorption with anti-immunoglobulin antiserum
abolished activity. Ofthe antisera to specific immuno-
globulin classes, anti-epsilon chain sera removed
activity. These characteristics, together with evidence
of immunological specificity provided by inhibition
experiments with " purified " HB Ag and by the
use of subtype specific reagents, are consistent with
the interpretation that HB Ab is present in HB-
Ag-positive sera from symptom-free subjects, prob-
ably as immune complexes.

It appears that REC, in a single analysis of 5 IlI
of a test serum, can detect the presence not only
of HB Ag or HB Ab but also of specific HB Ag/

HB Ab complexes. Sera containing HB Ag detectable
by REC can be subtyped with type-specific antisera
as reagent antibody instead of the multispecific
pooled serum.
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