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Summary. - These data clearly show the sensitivity differences and 
the correlations between the HBV DNA and the DNA polymerase 
assay. The Abbott HBV D N A ™  is a molecular hybridization test in 
a liquid phase using a 125I-labelled probe and allowing the detection 
and the quantitation of HBV DNA in serum samples. This test was 
found to be 20-200 times more sensitive than the DNA polymerase 
assay and its sensitivity was evaluated to be about 0.3 pg HBV DNA. 
It is very easy to use and the results are obtained within 24 hours. In 
the patients with persistent HBV infection a close correlation bet­
ween the positivity of the  D N A  polymerase activity and of the  HBV 
D N A  (R = 0.94) was observed. These  two markers evolve quite 
parallel whatever the results obtained in the  HBe system or whatever 
the sample t ime in a group of patients treated with recombinant 
interferon. 
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Introduction 

T h e  detection of HBV D N A  in serum by dot blot molecular hybridization 
generally uses a 32P-labelled cloned HBV D N A  probe predominantly of 3.2 Kb 
and the  method  essentially described by Scotto  et at. (1983). T h e  D N A  samples 
are applied to a nitrocellulose filter and denatured by alkali, then  the  prehybridi-
zation and hybridization are carried out.  T h e  lowest level of HBV D N A  
detectable by autoradiography is in the range of 1-10 pg (Scotto et al., 1983; 
Moestrup  et al., 1985; Morace  et al., 1985; Alberti et al., 1986; Gowans, 1986). 
T h e  opt imum hybridization procedure with regard to  its sensitivity and  specifi­
city was investigated by Walter  et al. (1987). Other  alternatives using a probe 
labelled with biotine or  tritium have also been proposed. T h e  sensitivity of the 
non-radioactive hybridization tests (1-10 pg) would be comparable to  that using 
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32P-labelled cloned HBV DNA probe with a short time exposure (Feinman et al.. 
1984; Yokota et al., 1986; Quibriac et al.. 1987; Saldanha et al, 1987). Recently, 
a liquid phase molecular hybridization test using  125I-labelled HBV DNA probe 
developed by Kuhns et al. (1988) and commercialised by Abbott North Chicago 
(Abbot HBV D N A ™ )  has allowed the detection and the quantitation of HBV 
DNA in the serum. The sensitivity of this assay (0.15 pg) -was found to be 
equivalent or slightly greater than that of the classical spot hybridization test 
(Zarski et al.. 1989). 

The present paper describes our experience with this test, with emphasis on 
the comparison of the results with those of the DNA polymerase activity tests in 
serum samples of HBsAg chronic carriers. 

Materials and Methods 

Patients. H B V  D N A  h a s  b e e n  retrospectively assayed in 118 s e r u m  s a m p l e s  f r o m  66 H B s A g  
chronic carriers. A l l  s a m p l e s  h a d  b e e n  previously  tested f o r  t h e  D N A  polymerase  activity and  kept at 
-80  ° C  unt i l  H B V  D N A  assays.  E a c h  s e r u m  w a s  t e s t ed  o n c e  f o r  D N A  p o l y m e r a s e  a n d  f o r  H B Y  
D N A .  Fifty-eight s a m p l e s  w e r e  t a k e n  f r o m  21 H B s A g  c h r o n i c  carr iers  posi t ive f o r  H B e A g  a n d  w h o  
had  b e e n  t rea ted  w i t h  a r e c o m b i n a n t  h u m a n  in t e r f e ron  ( I F N .  C o p p e n s  et at.. 1989). A s a m p l e  w a s  
available b e f o r e  t h e  t r e a t m e n t  f r o m  19 pa t i en t s  a n d  a f t e r  t h e  o n s e t  o f  t r e a t m e n t  at  6 w e e k s  f r o m  16. a t  
12 weeks  f r o m  13. a t  18 w e e k s  f r o m  5 .  a n d  a t  2 4  w e e k s  f r o m  J pa t ients .  Sixty s a m p l e s  w e r e  t a k e n  f r o m  
45 un t rea ted  H B s A g  ch ron ic  carriers,  posi t ive o r  nega t ive  f o r  H B e  m a r k e r s  a n d  su f fe r ing  f r o m  
chronic liver diseases .  

HBV DNA w a s  de t ec t ed  i n  s e r u m  w i t h  a radiological  m o l e c u l a r  hybr id iza t ion  assay ( A b b o t t  H B Y  
D N A ™ ,  North Chicago). Accord ing  to  the  manufacturer ,  the  single-stranded probe is c o m p l e m e n ­
tary t o  t h e  l ong  s t rand  o f  t h e  H B s A g  g e n e  a n d  c o n t a i n s  n o  vec to r  s e q u e n c e s .  0.1 m l  o f  s e r u m  w a s  
pretreated wi th  r eagen t s  t o  so lubi l ize  a n d  t o  e x p o s e  t h e  H B Y  g e n o m e .  T h e n  t h e  '--T-labelled p r o b e  
was  added  t o  t h e  m i x t u r e .  A f t e r  a n  ove rn igh t  i ncuba t ion  at  65 ° C  t h e  hybr id ized  a n d  unhybr id i zed  
f o r m s  w e r e  separa ted  b y  c h r o m a t o g r a p h y  o n  a pre-packed glass c o l u m n  a n d  t h e  hybr id ized  
radioactivity w a s  read  in  a g a m m a  c o u n t e r  ( A N S R .  A b b o t t ) .  T h e  p r e s e n c e  o r  a b s e n c e  o f  H B Y  D N A  
was  de t e rmined  b y  c o m p a r i n g  t h e  n e t  c o u n t s  o f  t h e  s p e c i m e n  t o  a cu to f f  va lue  ( the  m e a n  o f  nega t ive  
control  n e t  c o u n t s  p lus  0.015 t i m e s  t h e  m e a n  o f  posi t ive con t ro l  n e t  coun t s ) .  T h e  resul t s  expressed  in 
pg H B V  D N A  p e r  m l  w e r e  eva lua ted  relat ive t o  t h e  posi t ive con t ro l  u s e d  a s  s t anda rd .  Accord ing  t o  
t h e  manufac tu re r ' s  i n f o r m a t i o n  t h e  posi t ive con t ro l  p repa red  f r o m  D a n e  particles c o n t a i n s  a b o u t  103 
pg H B V  D N A  p e r  m l .  

DNA polymerase activity w a s  assayed  accord ing  t o  t h e  K a p l a n ' s  t e c h n i q u e  (1973). O n e  m l  o f  s e r u m  
was  cent r i fuged in t h e  B e c k m a n  70 T i  r o t o r  at  55 000 r p m  f o r  5 h r  a t  4 ° C .  t h e  pellet  w a s  r e s u s p e n d e d  
in 1/20 o f  t h e  original  v o l u m e  in  a p h o s p h a t e  b u f f e r  w i t h  1 °o N P - 4 0  a n d  0.3 °o m e r c a p t o e t h a n o l .  a n d  
added  t o  0.2 m l  m i x t u r e  con t a in ing  8 ^ m o l e s  M g C U .  2 4  ̂ r n o l e s  NH 4 C1.  56 p m o l e s  - 'H-TTP (50 C i /  
m m o l )  a n d  d A T P .  d C T P .  d G T P  (0.1 / j m o l e  o f  each) .  T h e  -"H-thymidine incorpora ted  in to  acid 
precipitable mater ia l  w a s  m e a s u r e d  b y  scint i l la t ion coun t ing .  T h e  activity w a s  expressed  a s  t h e  ra t io  
be tween  t h e  c p m  in  t h e  s a m p l e  a f t e r  i n c u b a t i o n  f o r  4 h r  a t  37 ° C  a n d  t h e  c p m  in t h e  s a m p l e  at  z e r o  
t ime  (T 4 /T 0 ) .  A rat io  h i g h e r  t h a n  3 w a s  cons ide r ed  posit ive.  A rat io  ranging  f r o m  2.3 t o  3 w a s  
considered border l ine .  

HBsAg, HBeAg. anti-HBe and anti-HBcwers d e t e c t e d  wi th  r eagen t s  Aus r i a  II. A b b o t t  H B e .  C o r a b .  
R. I. A .  (Abbo t t  N o r t h  Chicago) .  

Results 

Sensitivit}' of HBV DNA assay 
From the plot of radioactive net  counts  versus the concentration of positive 
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T4/ TO. 

Sixty-eight sera o ľ  H B s A g  chronic carriers 
were tested. Ordinate:  H B V  DNA,  pg/ml 
(x 103). A b s c i s s a :  D N A  p o l y m e r a s e ,  

Correlation between t h e  D N A  polymerase  
and the HBV D N A  tests  (R = 0.94) 
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control HBV DNA the cutoíľvalue has been (bund to correspond to 0.3 pg HBV 
DNA (Fig. I). 

Comparison of the HBV DNA and DNA polymerase assays 
The difference oľ sensitivity between these assays was determined by compa­

ring their detection limit obtained from graded dilutions of a serum sample 
previously known to  be strongly positive for DNA polymerase activity and HBV 
DNA. The  detection threshold has been evaluated to correspond to l / l l l l  
dilution in the DNA polymerase assay and to 1/24016 in the HBV DNA assay. 
As ten times more of  the sample was used in the DNA polymerase assay, the  
HBV DNA assay was shown to be about  216 times more  sensitive than the  DNA 
polymerase assay for the complete virus particles detection in the serum (Fig. 
2A, 2B). 

The  correlation between the two tests in HBsAg chronic carriers varies from 
86% (50/58) in treated patients (Table l)  to 75 % (45/60) in untreated patients 
(Table 2), with more samples positive lor HBV DNA in the  two groups. There  
are HBV DNA and DNA polymerase negative serum samples in the HBeAg 
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A c o m p a r i s o n  b e t w e e n  t h e  D N A  po lyme­
rase  activity a n d  t h e  a m o u n t  o f  I IBV D N A  
in 60 sera  f r o m  4 5  I IBsAg c h r o n i c  carr iers  
T h e  carr iers  w e r e  subd iv ided  in to  t h r e e  
ca tegor ies  related t o  t h e  11 Be markers .  In 
each  g r o u p  t h e  resul ts  have  b e e n  sor ted  
accord ing  t o  t h e  D N A  po lymerase  ascen­
d i n g  values .  The a r rows  indica te  t h e  th res ­
ho ld  value.  
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positive group, and HBV DNA and DNA polymerase positive serum samples in 
the anti-HBe positive group (Table 3). Two samples weakly positive for DNA 
polymerase were found negative for HBV DNA. The coefficient of correlation 
between the positive results for the two tests is 0.94 (Fig. 3). There is a parallel 
evolution of the two markers whatever the results in the HBe system (R = 0.88, 
0.81,0.98, in I IBe(-), HBeAb, HBeAg groups, respectively) or whatever the time 
of taking samples in patients treated with interferon (R = 0.82, 0.84, 0.94, 0.90 at 
0, 6, 12, 18-24 weeks, respectively) (Fig. 4, 5). 

Tablu  I. Results of l b e  11 It V l ) N A  ami l ) N A  pulymcra.se in  5X sera from 21 IFN-lrealed I l l tsAn elironic 
carriers 

U N A  polymerase  ( 1 4 / 1 0 )  

11 ItV | ) N A  > 3  2 . 3 - 3  < 2 . 3  
+ t / -

(N = 46)  (N = 5) (N = 7) 

culoll  
(N 4D) 
culoll  
(N 0 )  

45 2 2 

I - 3 5 

1 4 / 1 0 :  3.4 

l a b l e  2. Results o l  l l ie HBV DNA and  D N A  polymerase in 60 sera from 45 untreated 11 Its An chronic 
carriers 
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Table 3. Results of the HBV D N A  a n d  D N A  polymerase in 60 sera f rom 4 5  untreated HBsAg chronic 
carriers related to the HBe markers 

H B V  D N A  D N A  polymerase  (T4/T0) 

HBe 
> cuto l ľ  < c u t o l ľ  > 3  2 . 3 - 3  < 2.3 

+ - + +/- -

AG (N = 16) 13 3 11 1 4 
AB (N = 32) 1 3 s  19 9 *  8 15 

(N = 12) 4 8 4 2 . 6  

4 7 sera were  taken Irom 2 patients w h o  w e r e  fo l lowed lor 3 and 24 months .  

Discussion 

The classical method for  the detection o f  HBV DNA by molecular hybridiza­
tion uses a solid suppor t  a n d  a 3 2P-labelled cloned HBV D N A  probe.  Recently,  
the  firm Abbot t  (Nor th  Chicago)  ha s  commercial ized a molecular  hybridization 
lest in a liquid phase  with a 12Sl-labelled HBV D N A  probe  (Abbot t  HBV 
D N A 1 M ) .  Using this test,  t he  quant i ty  o l 'HBV D N A  corresponding t o  t h e  cu to l ľ  
value has been evaluated to b e  about 0.3 pg. This  value is practically comparable 
to that (<1 pg) of  the hybridization test with a 1 2P-labelled probe and an 
autoradiography after more  than 3 days (Zarski el al., 1989). Several studies have 
previously reported the higher sensitivity of" molecular hybridization test in 

Fin. 5 
A comparison between the  DNA polyme ­
rase  activity a n d  t h e  a m o u n t  o f  1IBV D N A  
in 58  sera  f r o m  21 I I B s A g  c h r o n i c  carr iers  
T h e  carr iers  w e r e  subd iv ided  in to  l o u r  
ca tegor ies  related t o  t h e  s a m p l e  t i m e  (be ­
f o r e  o r  a f t e r  Ihe  o n s e t  o l ' t h e  t r e a t m e n t  with 
a r ecombinan t  l l 'N) .  In each  g r o u p  Ihe  
resul ts  have  b e e n  s o i l e d  accord ing  t o  Ihe  
D N A  po lymerase  a scend ing  values.  T h e  
a r r o w s  indica te  t h e  th resho ld  va lue .  
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detecting complete virus particles and the positive correlation between the 
results o f  molecular hybridization and DNA polymerase assays  (Bonino  dt-al., 
1981; Weller  et al., 1982; Fagan  et al., 1985;Quiroga  et al., 1987; Bartolomé  et al., 
1988; Kuhns  el al., 1989). In this study the data clearly s h o w  the sensitivity 
di f ferences  and the correlation between the HBV DNA and the DNA polyme­
rase measu remen t s .  T h e  da ta  ob ta ined  by compar ing  t h e  detect ion limit o f  HBV 
D N A  by t h e  Abbot t  HBV D N A  test a n d  that  o f  t h e  D N A  polymerase  suggest 
that  t h e  HBV D N A  test is a b o u t  200 t imes  m o r e  sensitive t h a n  t h e  D N A  
polymerase  assay. Nevertheless ,  two  weakly positive samples  fo r  D N A  polyme­
rase were  f o u n d  HBV D N A  negative a n d  s o m e  D N A  polymerase  positive 
samples  showing  a relatively low level o f  H B V  D N A  (5.1 - 27.6 pg /ml )  were  
observed.  T h i s  could  b e  related t o  t h e  d i f ference  in s ample  v o l u m e  in t h e  two  
assays, o r  it could  perhaps  reflect a s t ronger  D N A  synthesis  in t h e  polymerase  
assay t h a n  generally expected a n d  perhaps  t h e  variat ions in t h e  lenght  of  t h e  
incomple te  s t rand of  D N A .  A n o t h e r  possibility is that  s o m e  polymerase  results  
could b e  false positive d u e  t o  a bacterial con tamina t ion ,  bu t  in this  s tudy,  t h e  
sera and  reagents  were  utilized s o  as  t o  avoid t h e  possibility o f  con tamina t ion  
dur ing  handl ing  t h e  samples .  A close correlat ion be tween  t h e  positive results  of  
D N A  polymerase  activity a n d  t h e  a m o u n t  o f  HBV D N A  detec ted  with t he  
Abbot t  HBV D N A  is also observed.  T h e  linearity o f  t h e  two  assays ha s  allowed 
t o  c o m p a r e  their  quant i ta t ive evolut ion in H B s A g  chronic  carriers s e r u m  
samples .  T h e s e  two  markers  o f  comple t e  virus particles evolve qu i te  parallel 
whatever  t he  t i m e  o f  taking samples  in a g r o u p  o f  pat ients  t reated with 1FN o r  
whatever  results  ob ta ined  in Ihe H B e  system. In ag reemen t  with o the r  au tho r s  
(L ieberman  et al., 1983; Imazeki  et al., 1985; Bcrris el al., 1987; Carloni  el al., 
1987; Tas sopou los  el al., 1987), conflicting results  such a s  t h e  absence  of  HBV 
D N A  in s o m e  H B e A g  positive sera and  its presence  in s o m e  ant i -HBe positive 
sera a re  a lso  observed.  It is interessing t o  n o t e  tha t  in o n e  ant i -HBe positive 
patient t h e  reactivation o f  HBV s h o w n  by t h e  reappearance  o f  H B V  D N A  and  
D N A  polymerase  in t h e  s e r u m  was  persisting dur ing  t he  fol low-up period (24 
mon ths ) .  In Ihe g r o u p  o f  unt rea ted  pat ients  a n  impor tan t  part o f  borderl ine 
D N A  polymerase  is related t o  positive H B e  an t ibody  results  (8/11) a n d  t o  
negative HBV D N A  results  (7/11). T h i s  indicates that  t h e  Abbot t  HBV D N A  
test could  improve  t he  classification o f  cases with difficult interpretat ion.  T h i s  
was  t h e  case of  t h e  t w o  g roups  o f  HBsAg  carriers, whe re  m o r e  samples  positive 
fo r  HBV D N A  have been  obta ined .  In HBsAg  carriers s e r u m  a close correlation exists be tween  t h e  positivity of  
Ihe D N A  polymerase  activity a n d  t he  a m o u n t  o f  HBV D N A  detec ted  by 
molecular  hybridization with the  Abbot t  HBV D N A  test. T h i s  test is abou t  200 
t imes  m o r e  sensit ive than t h e  D N A  polymerase  asay, it d o e s  no t  have t h e  risks 
connec ted  with t he  handl ing  o f  1 2 P used in t h e  classical hybridization,  and  t he  
detect ion t ime  fo r  a positive hybridization is strongly reduced since t h e  results  
a re  already ob ta ined  a l te r  24 hr .  Besides t he  linearity o f  t he  assay also o l fe rs  t he  
possibility o f  quant i ta t ion that shou ld  b e  helpful  fo r  t h e  evaluat ion of t h e  clinical 
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significance of  HBV DNA and the efficacity o f  treatment in the chronically 
infected patients. It is easy to u s e  and could b e  applied to large scale clinical 
studies, however its high cost limits its utilisation. 
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