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Fig. 1 An illustration Schematic diagram of the concentration method of HBV and HBsAg: Two milliliters
plasma specimen was added to poly-L-lysine-coated magnetic beads (JSR Co., Tokyo, Japan) to make a con-
centration of 1 mg/ml. This was mixed with 30 u! of 1.1 M zinc acetate solution and left to stand for 5 min-
utes, forming an aggregate of the virus and magnetic beads. This aggregate was placed on a magnetic
stand for 5 minutes to magnetically separate the aggregate. The plasma fraction was then removed. After
washing once with 1 m/ of 2mM PBS, 50 u/ of 0.3 M EDTA was added to the separated aggregate to yield

the virus or HBsAg concentrate.
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Table 1 Detection of occult HBV by concentration of HBV DNA and HBsAg.

HBsAg HBcAb HBV DNA
%1 o copies/ml
No | Sex | Age | ALT EIA (s/n) HI (2m) Original Sample Con. (x20)
Original Con. (X 8) Original IDNAT (copies/ml) IDNAT (copies/20ml)
1 F 57 7 1.79 331 8 < 100 100
2 M 37 19 1.80 2.34 8 < 100 190
3 M 49 11 1.46 349 9 < 100 210
4 M 49 16 1.32 2.38 9 < 100 310
5 M 49 14 1.65 290 9 < 100 510
6 M 31 16 1.96 3.19 6 < 100 220
7 F 38 27 157 257 6 < 100 270
8 M 40 23 1.94 6.39 5 < 100 310
9 M 31 16 1.68 375 10 < 100 130
10 F 30 10 153 2.07 11 < 100 720
11 F 69 20 111 301 6 < 100 610
12 M 47 26 141 455 7 < 100 540
13 F 56 13 1.11 2.39 7 < 100 250
14 M 43 12 112 441 7 < 100 530
15 M 64 15 1.97 7.29 10 < 100 2,200
16 F 54 11 172 4.85 7 < 100 120
17 F 51 18 142 2.09 10 120 nt *2
18 F 55 17 124 217 11 140 nt
19 M 30 19 1.19 372 6 140 nt
20 M 50 41 1.79 4.65 8 150 nt
21 M 29 28 1.94 462 6 160 nt
22 M 56 16 1.83 252 7 160 nt
23 F 47 15 152 4.38 6 210 nt
24 F 53 15 142 244 9 310 nt
25 M 46 38 1.14 261 8 330 nt
26 F 57 12 1.55 521 9 440 nt
27 M 47 87 1.58 1.87 10 860 nt
28 M 38 39 1.03 1.13 9 510 nt
29 F 55 10 1.24 151 8 380 nt
30 M 57 19 1.03 1.34 6 150 nt
31 M 62 13 153 197 11 130 nt
32 F 60 11 147 1.53 9 120 nt
33 F 39 16 140 1.72 6 > 100 850
34 F 35 15 177 1.54 10 > 100 790
35 M 56 37 1.15 1.74 7 > 100 780
36 M 31 17 0.98 097 8 > 100 400
37 M 39 45 0.73 1.35 5 > 100 400
38 M 37 26 1.77 1.98 6 > 100 390
39 F 49 11 091 154 10 > 100 360
40 F 21 8 1.06 1.13 8 > 100 150
41 F 50 13 0.76 1.32 10 > 100 130
42 M 30 21 0.88 343 5 Neg Neg
43 M 58 22 1.15 244 9 Neg Neg
44 M 33 50 1.70 2.76 7 Neg Neg
45 M 37 70 0.98 0.96 6 Neg Neg
46 M 50 30 1.22 1.12 6 Neg Neg
47 M 27 38 122 1.22 7 Neg Neg
48 M 58 33 0.72 1.15 10 Neg Neg
49 M 56 12 144 1.38 5 Neg Neg
50 F 56 26 0.78 1.15 9 Neg Neg
51 M 57 14 0.77 0.76 5 Neg Neg
52 M 45 14 1.18 1.19 7 Neg Neg
53 F 48 18 1.02 1.15 5 Neg Neg
54 M 46 17 1.34 149 8 Neg Neg
55 M 22 12 0.83 1.19 7 Neg Neg
56 M 39 23 1.21 1.09 6 Neg Neg
57 M 49 22 0.92 1.63 5 Neg Neg
58 M 20 23 0.84 1.24 5 Neg Neg
59 M 31 23 0.64 1.05 11 Neg Neg
60 M 37 43 0.90 1.04 7 Neg Neg
61 M 49 27 112 1.17 7 Neg Neg
62 M 44 44 112 0.96 6 Neg Neg
63 M 35 15 1.02 1.07 5 Neg Neg
64 M 43 23 1.06 0.87 6 Neg Neg
65 M 28 21 1.11 1.26 6 Neg Neg
66 F 26 14 1.55 097 7 Neg Neg
67 M 40 11 0.75 1.07 7 Neg Neg
68 M 48 21 0.88 0.78 6 Neg Neg
69 M 35 31 1.13 1.14 6 Neg Neg
70 F 26 11 0.87 0.75 8 Neg Neg
71 M 31 14 0.93 1.04 7 Neg Neg
72 M 32 24 1.06 1.15 6 Neg Neg
73 F 30 11 0.83 0.86 5 Neg Neg
74 M 41 16 1.63 145 7 Neg Neg
75 M 57 11 0.90 0.94 7 Neg Neg
76 M 55 27 1.62 1.16 7 Neg Neg
77 M 38 18 117 1.04 5 Neg Neg
78 F 29 10 091 1.04 7 Neg Neg

*1: Value of signal to noise (s/n): more than 2 is positive

*2 not tested
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DEVELOPMENT OF A NEW CONCENTRATION METHOD OF VIRUS USING POLY-
L-LYSINE-COATED MAGNETIC BEADS: APPLICATION TO THE DETECTION OF
OCCULT HBV
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Abstract:
Background: The risk of post-transfusion hepatitis B virus (HBV) infection has been reduced following the implemen-
tation of HBV nucleic acid amplification technology (NAT). However, the problem of HBV-DNA-positive and HBsAg-
negative occult HBV infections remains to be solved. Here, in an attempt to resolve such problems, we report the de-
velopment of a convenient method to concentrate HBV and HBs-antigen (HBsAg) in order to improve detection sen-
sitivity.
Objects: Seventy-eight anti-HBc-positive (=2% HI), HBsAg-negative and 20-pool NAT negative donations were examined.
Methods: Virus concentration is achieved by the enhancement of the agglutination of viruses using poly-L-lysine-
coated magnetic beads in the presence of a bivalent metal. HBsAg and HBV-DNA levels were concentrated up-to 20-
fold and 8-fold respectively.

HBsAg and anti-HBc were tested by enzyme immunoassay (ETA) (AxSYM: Abbott) and hemagglutination inhi-
bition test (HI: Japanese Red Cross) respectively.
Results: Of 78 anti-HBc-positive and HBsAg-negative donors, 16 were HBV-DNA-positive by individual NAT and 62
were HBV-DNA-negative by individual NAT. Twenty five of 62 HBV-DNA-negative by individual NAT became
HBV-DNA-positive by HBV concentration. Twenty nine of 78 donations which were HBsAg-negative by conven-
tional ETA became HBsAg-positive by HBsAg concentration.
Conclusion: Our new method of concentrating HBV and HBsAg increased the sensitivities of EIA and HBV NAT
and enabled us to detect HBV-DNA from individual-NAT-negative samples and HBsAg from conventional-EIA-
negative samples.
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