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ABSTRACT

The presence of HBV DNA has been used as a direct marker for
active viral replication and the detection of HBV-DNA in clinical
samples from patients is made possible through the molecular hybridi-
zation technigue using HBV-DNA probe. This technique is, however,
not suitable for detection of HBV-DNA in the general application for
evaluation of the infecticn status because it is tco complicated and
requires the long-processing steps. The polymerase chain reaction
(PCR) technique was developed in the present study to amplify the
S-gene region of HBV-DNA. The amplified DNA product with 579 bp in
length was able to simply be detected by agarose—-gel electrophoresis
(AGE) and ethidium bromide staining. The detection of HBV DNA by fhis
newly developed method was found to have about 2 x lO3 folds greater

sensitivity than the dct-blot hybridization technique.



The method for preparation of HBV DNA, which is normally
present in very little quantities in serum samples, appropriate for
the amplification by the PCR technique was also developed. This
preparation method was based on the extractions of the serum sample
with phenol and chloroform without the initial proteinase K
digestion and the serum proteins were reserved as carrier molecules
in the step of ethanol precipitation.

The PCR-AGE developed method was then used for detection of
HBV DNA 1in a total of 220 serum samples collected from different
serological and clinical groups of patients who were infected by HBV
and the control group. Of 36 serum sampies from the group with HBsAg+
and HBeAg+, HBV DNA was detected in all 36 samples (100%) by the
PCR-AGE methcd but in only 23 samples (about 63%) detected by the
dot-blot hybridization. Twenty-one out 6f 47 serum samples (45%)
from the group with .HBsAg+ and HBeAg- were positive for HBV DNA
by the PCR-AGE method but only 3 out of these 47 samples (6%) was
positive for HBV DNA by the dot-blot hybridization. These findings
indicated that the assay of HBsAg, the viral protein marker for
HBV infection, is more sensitive but the assay of HBeAg, the
viral protein marker for active viral replication, is less sensitive
than the detection of HBV DNA by the PCR-AGE method. Of 79 serum
samples from the groups with HBsAg- and either anti-HBc+ or anti-
HBc-, almost all were negative for HBV DNA by the PCR-AGE and the
dot-blot hybridization methods, except for one serum sample that
was repeatedly positive for HBV DNA by the PCR-AGE method but
negative by the dot-blot hybridization. This particular serum |
sample was obtained from a woman who was believed to ke infected by ‘

HBV2,



Analysis of the results in various clinical groups showed
that 29 out of 38 (about 76%) of serum samples collected from the
group of patients with chronic hepatitis and 25 out of 43 (about 58%)
‘of those collected from the group of chronic carriers were positive
for HBV DNA by the PCR-AGE method. The remaining samples which were
negative for HBV DNA in these two groups might be due to the presence
in extremely low numbers or the absence of HEV in these samples.
Only 1 in 6 (17%) of serum samples collected from the group of
patients with acute hepatitis was positive for HBV DNA by the
PCR-AGE method. The rapid clearance of HBV in this group of patients
might contribute to the low frequency of positive HBV-DNA. Addition-
ally, 2 in 3 serum samples collected from patients with cirrhosis had
had the positivify for HBV DNA. In contrast, 18 serum samples
collected from the patients with non-A, noﬂ—B hepatitis and 57 serum
samples in the normal control group were all negative for HBV DNA.

The detection of HBV DNA by the PCR-AGE method had the
advantages over the molecular hybridization method in terms of its
simplicity, rapidity, and sensitivity. The sensitivity of detection
can further be increased if the PCR technique was carried out in
combination with the preliminary virus capturing with antibodies
bound to a solid phasé, or with the subsequent detection by Southern-
blot hybridization, or with the use of nested PCR and direct
detection on gel electrophoresis. Studies on the courses of HBV
infection by these sensitive combined-techniques would provide a
better understanding about the pathogenesis and variable clinical

manifestations occurred from the infection by this virus.





